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THE MECHANICAL, HYDRAULIC | the most reliable nature, while as they appear 


it will be found that we have been most liberally 
AND ELECTRICAL FEATURES OF | tarnished with official drawings and photographs 


BOULDER DAM. to make the articles as valuable as_ possible. 
Tne following article is preliminary to a series} In expressing our thanks to the three engineers 
for which we have been fortunate enough to secure | named, for their generous assistance, we would also 


the assistance of the very best 


various mechanical, electrical and hydraulic features 
of Boulder Dam, of which a recent view is given 
in Fig. 1, taken after President Roosevelt had opened 
some of the sluices in September last, it will be ad- 
visable to give a brief review of the conditions giving 
rise to the necessity for building this great structure, 

and of the region within whose 





authorities. As is well known, 
the Boulder Dam project is an 
undertaking of the Federal 
Government of the United States. 
The designing work for the whole 
has been in the hands of the 
Denver office of the Bureau of 
Reclamation, and by the very 
courteous co-operation of the 
leading officials in charge we are 
in a position to place before our 
readers authoritative descriptions 
relating to the mechanical, hy- 
draulic and electrical features of 
the work. Although the scheme 
presents innumerable points of 
interest on the civil engineering 
side as well, on account of its 
vastness it has been deemed im- 
possible to cover it all. In the 
following matter, therefore, the 
civil engineering aspects will be 
dismissed relatively briefly, so 
that greater attention may be 
devoted to other details. 

The articles for which we 
have been able to arrange will 
be by Mr. P. A. Kinzie, Mr. 
I. A. Winter and Mr. L. N. 
McClellan. The greater part of 
the planning of the project was 
carried out under the direction 
of the late Dr. Elwood Mead, 
who acted as Commissioner, 
United States Bureau of Re- 
clamation. The Chief Engineer 
at Denver, in charge of the en- 
gineering and construction work, 
is Mr. R. F. Walter. The chief 
designing engineer is Mr. J. L. 
Savage, who has had charge of 
all designs and investigations of 
the Bureau. Mr. P. A. Kinzie, 
who will contribute the first part 
of the series, was responsible 
for the design of bulkhead gates, 
valves, &c., many of which, as 
will be seen in due course, were $7525 
required for quite unprecedented 
conditions. Mr.I.A.Winterhas Fie. 1. CompLterep Dam ; Water Bere DiscuarcEep THROUGH 
been responsible for the design NEEDLE VALVES. 
of the hydraulic and mechani- ! 
cal details of the power plant, and in his section)extend an acknowledgment to the American 
will deal with the turbines, governing gear, and| Society of Mechanical Engineers, to whose pro- 
so on. To Mr. L. N. McClellan, chief electrical|ceedings papers by the same authors were con- 
engineer we are indebted for the preparation of | tributed at an earlier stage of the work. 

a section covering the generators, &c. It will thus = » 3 
be evident that the material which follows is of| Before commencing the descriptions of the 





drainage boundaries it is located. 
The Colorado River Basin 
consists of a drainage area which 
includes parts of seven Western 
States, arranged in the following 
order, beginning at its head 
waters : Southwestern Wyoming, 
the western half of Colorado, the 
eastern half of Utah, the western 
portion of New Mexico, eastern 
Nevada, almost the whole of 
Arizona, and part of southeastern 
California. This drainage basin 
is about 244,000 square miles 
in area, or slightly more than 
double the area of the United 
Kingdom, a comparison being 
given in Fig. 4, page 2. The length 
of the river, from its northern- 
most origin at the source of the 
Green River in Wyoming, to its 
mouth where it flows into the 
Gulf of California in Mexico, is 
approximately 1,700 miles, or not 
quite three times as far as from 
Dover on the south coast of 
England, to Cape Wrath, the 
northernmost tip of Scotland. 
The river’s origin is in the 
lofty Rocky Mountains of the 
North American Continental 
Divide, many of whose summits, 
covered in perpetual snow, tower 
to well over 14,000 ft. This 
great natural barrier acts as a 
condenser to drain the prevail- 
ing transcontinental moisture- 
laden winds of their burden 
as they cross over from the 
Pacific slopes and pass onward 
to the east. It is in these high 
mountain areas that the great 
bulk of the flow of the river 
originates, for 12,450,000 acre- 
feet of water, or 72 per cent. of 
the total average annual flow of 
17,780,000 acre-feet come from 
these snow-clad mountain slopes 
of Wyoming and Colorado, which 
TWELVE 84-1n. comprise, however, only 26 per 
cent. of the total drainage are: 
of the basin. About 90 per cent. 
of the river's total flow comes from the Upper 
River basin above Lees Ferry. The remaining 10 
per cent. is contributed by the 74 per cent. of the 
area of the basin that lies below Lees Ferry, the 
| latter area being arid and semi-arid, with an average 
lannual rainfall of about 10 in. and an average 
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Fic. 5. Typricat Country ABove Dam SITE. 


annual run-off of less than 1-5 in. It is the rapid | across the ancient Gulf of California, thus eventually | has been deposited on the southern slope of this 
melting of the snow fields at its headwaters| shutting off communication with the sea to the| ridge as the river has emptied itself into the Gulf 
during the late spring and early summer of each| south. In course of time the water in the dammed- | of California. In this way the delta has been built 
year, which results in flood waters at times | off gulf on the northern side of the delta evaporated | up higher and higher on the side contiguous to 
exceeding 350,000 cusecs, surging down the course | and so exposed the ancient sea bed, which now | tide water, until the slope of the river bed has now 
of the river, to threaten the lives, homes and] forms the rich, sub-sealevel agricultural lands of | become so small that the velocity is no longer capable 
crops of the people in the Imperial Valley, nearly | the famous Imperial Valley of to-day. of carrying the suspended silt through the tortuous 
1,700 miles away. This flood meance to the| Since the completion of this natural dike formed | channels clogged with vegetation, to the open salt 
Imperial Valley is due to the fact that the Colorado} by the river delta across the gulf, the enormous | water beyond. As a result, the river has a tendency 
River now runs along the crest of a ridge gradually | burden of silt carried by the river, which averages|to seek the line of least resistance and to break 
formed as its delta has extended through the ages, | 137,000 acre-ft., or over 300,000,000 tons, per annum, | through its restraints on the opposite or northern 











EE 








aa 





ial el 


— 


1. sao 























PN Eee OR HER 











ENGINEERING. 





THE BOULDER DAM ON THE COLORADO RIVER. 








ie Laps 


wie 
> 


Fig. 6. 
Work. 


. i nd 
Sera. >. ‘ 
§ = 
7 ee San on. 28 
ay 2 eS Rei 
- +z Pe 


RIGgGER RopMAN SUSPENDED FROM CABLE DuRING SURVEYING 


a oe 





Fic. 7. 





ik 
ogae Mead 








Start oF Excavation WorRK ON THE ARIZONA SIDE, 


550 Fr. Anove River LEVEL. 








Fic. 8. 


THe GorGce ABOVE THE Dam. 


side of the delta, where it may flow down the|in April reaching their highest levels in June, 


relatively steep slopes into the low-lying areas of 
the Imperial Valley ; the liability to this has of late 
become more accentuated each year. 


after which the snow fields on the flanks of the 
Rockies become depleted and the river flow rapidly 
diminishes, until, ultimately, it is no longer adequate 


The floods of each season usually commence | to satisfy the demands of the thirsty lands far down 


the river valley. It will thus be seen that the 
uncontrolled river has given rise in the Imperial 
| Valley, first to the risk of flood in the early part of 
| the year, and then to water famine later, when the 
| intense heat of midsummer arrives. These condi- 
| tions of flood menace and water famine, together 
|with the necessity of the Metropolitan area of 
| Southern California to obtain an additional water 
| supply for domestic purposes, to satisfy the extra- 
| ordinary development of the coastal cities of that 
|region, made it apparent that some means for 
controlling the river would have to be undertaken.* 

Investigations made to determine what should 
be done revealed that the magnitude of the task 
of providing an adequate regulatory control and 
storage reservoir and outlet works, and the attendant 
costs of construction were so great as to be imprac- 
ticable if attempted by county or State authorities. 
It thus became evident that it would require the 
exercise to the fullest extent of the co-operative 
powers and resources of the National Government 
to consummate it successfully. After much discus- 
sion and controversy, Congress passed the Boulder 
Dam Act, and this was signed by President Coolidge 
on December 21, 1928. In this way the commence- 
ment of actual construction work on the greatest 
engineering effort of its kind in history was indicated. 

The site finally chosen for the location of the dam 
in Black Canyon, about 300 miles upstream from 
the river’s mouth, was a remote and inaccessible 
region, barren and inhospitable. Subject to ex- 
tremely high summer temperatures, the gloomy, 
precipitous canyon walls of igneous rock present 


* Some account of the scheme for supplying Southern 
Californian cities with water from the Colorado River was 








given in ENGINEERING, vol. cxlii, page 215 (1936). 
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scenery of the most striking character. This may be 
gathered from Fig. 1, showing the completed works | 
and Fig. 8, page 3, which shows the gorge at the dam | 
site. Figs. 6 and 7 give some idea of the difficulty 

of the early stages of the work, the first showing | 
a rodman suspended from a cable giving survey | 
points to two transit parties taking vertical and 

horizontal angles simultaneously, while the second 

shows men on early excavation work for intake | 
towers on the Arizona side of the gorge. Fig. 11, 

Plate I, shows workmen at the end of a shift 

being taken up an incline to the top of the canyon 

wall, the rock face at this point becoming later the | 
Nevada buttress of the dam. The character of the 

country above the dam site is shown in Fig. 5, 

on page 2. 

In order to meet the adverse conditions of such | 
country and to make the region accessible and | 
practicable, it was necessary to construct some | 
33 miles of railway, including heavy cuttings, em- 
bankments and tunnels, from Las Vegas, Nevada, 
to the site. A first-class road suitable for heavy 
duty high-speed traffic was also constructed. This 
is shown in Fig. 9, Plate I, which also illustrates 
the double deck type of ’bus, in which the men were 
taken to and from their work, 150 at a time. The 
personnel was accommodated and cared for in a| 
town, part of which is shown in Fig. 10, Plate I.| 
When work was in full swing, this had a population 
of some 6,000 inhabitants. It was provided with | 
churches, schools, shops, hotels, restaurants, ete. | 
Its water supply involved a pipe line nearly 7 miles 
long, and a pumping lift of nearly 2,000 ft. A com- 
plete sewerage system was provided. The town, 
with its streets and trees, as may be concluded, 
completely transformed what was formerly an arid 
sage-Lrush covered hilly district, some 1,200 ft. 
above and six miles distant from the canyon rim. 
Power was brought 222 miles by transmission line 
from San Bernardino to the new town, named 
Boulder City, and was taken on thence to the dam 
site, supplying light and power for the city and for 
all construction work. 











While the more general arrangements referred to 
above were being brought about, preliminary work 
started in the canyon and proceeded day and night. 
The first task was that of driving four 56-ft. dia- 
meter diversion tunnels in pairs through the rock 
walls on each side, around the dam This 
work involved the excavation of 14 million cubic 
yards of material and lining the tunnels with 
some 300,000 cub. yards of concrete, to give a net | 
diameter for the lined tunnels of 50 ft. The com- 
bined length of the diversion tunnels, which are 
shown in the plan, Fig 2, page 2, is rather more | 
than 3 miles. The next consisted of the 
construction of the necessary upstream and down 
stream cofferdams. The positions of these are also 
shown in Fig. 2. Together they contained about 
£64,500 cub. yards of earth and rock. When com- 
pleted, the river was diverted through the tunnels 
previously made, and work the dam 
site of silt, sand, gravel, and boulders commenced. 
Excavation had to be carried down to sound rock 
at the bottom of the ancient gorge, 120 ft. below 
low water level, ana, with the material scaled off 
the canyon walls, accounted for the removal of 
1,600,000 cub. yards. The material was disposed of 
by a fleet of 150 lorries, many of which had alumin 
ium bodies of 16 cub. yards capacity 


site. 





stage 


on clearing 


The work of actually building the dam then com: 
menced with the placing of concrete from 8 cub- 
yard buckets, lowered from cable ways spanning 
the canyon overhead. This work continued practic- 
ally without interruption until the 3,250,000-cub 
yard mass, representing a weight of about 6,600,000 
tons, had been completed in the early summer of 
1935. The resulting dam has a thickness of 660 ft 
at the base, is 45 ft. thick at the crest. and has a 
height from the lowest portion of the foundation 
to roadway leve l, of 726 ft. 

It is only intended to make brief allusions to the 
construction of the dam, &c. ; to-day, the structure 
stands practically completed two years and three 
months ahead of the construction schedule, to 
refute all predictions of those who declared it to 
ba impracticable, and work goes on apace in con- 
nection with the installation of the mechanical, 
hydraulic and electrical machinery and equipment, 


1350 ft. 
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THE BOULDER DAM ON 


which is being assembled, installed, tested and 


brought into service. Behind the dam, the reser- 
voir, now known as Lake Mead, has been gradually 
increasing in volume since the closing of the first 
diversion tunnel on the Arizona side, in February, 
1935. Recently, the water was reported as standing 
135 ft. deep, while the lake extends some 95 miles 
upstream, and has a surface area of about 227 
sq. miles. Its shore line runs to about 550 miles, 
and its contents to 30,500,000 acre-ft. of water, 
equivalent to 10 billion gallons (10 million million). 


Before proceeding further, it will be well to| 


recount shortly the principal characteristics of the 
dam and its appurtenant works, which may be 
done by the aid of Figs. 2 and 3. The dam is 
located in a deep and relatively narrow gorge, 
the average width of which at water level is less than 
The plan shows the position of the main 
structure, the cofferdams used for construction, 
and the diversion tunnels already referred to. 
Immediately below the dam is the power plant, 
while the situation of the intakes, spillways, and 
other works will be noticed. 


cate and reasonably symmetrical in its arrangement 
with respect to a line running along the middle of the 
river's course as the longitudinal axis of symmetry. 


There are four diversion tunnels as already described, | 


two on either side ; two intake towers and one spill- 
way on each side of the river, while at the down- 
stream side of the dam the U-shaped power plant 
has the base or bottom curve of the U resting 
against the concave base of the dam, and one leg 
extending downstream on the Arizona side of the 
river and the other in like manner on the Nevada 


side. In the same way, the canyon wall and 








Except for the dam | 
itself, practically the whole installation is in dupli- | 
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tunnel-plug outlet works on the Arizona side have 
their counterparts opposite, while the Stoney gate 
|and structure which protects the outlet end of the 
|tunnel-plug outlet works on the Arizona side has 
also its twin fellow in similar position on the Nevada 
side. 

In constructing the diversion tunnels, 56 ft. in 
diameter, a top heading 12 ft. by 12 ft. was first 
driven and the wings taken out. The main body 
for a depth of 30 ft. and full width was then drilled 
and blasted, leaving the invert to be taken out 
subsequently. 
adits at points to which plant was brought on 
barges, most of the top headings being driven in 
this way and opened up in both directions. Later 
work was similarly commenced at the lower portals, 
after an access road had been cut down the steep 
side of the canyon at that end of the works. Among 
the plant employed on the main body of the tunnel 
were a number of large drilling rigs, one of which 
is shown in Fig. 12, Plate I. The rig illustrated 
carried 32 drills, mounted on horizontal bars 
fixed to the main framing. Two rows of drills 
were operated from the top platform, two from the 
lower platform and one row from the ground. 
Extension arms, as may be seen, for instance, at 
| the top left-hand corner, were fitted so that holes 
could be drilled at an angle, for dressing off to profiles. 

The rig was piped for both air and water, the 
former supply being through a 6-in. pipe laid along 
the tunnel, and the latter through a pipe 2 in. in 
diameter. The whole frame which could be steadied 

by jacking while working, was mounted on a 5-ton 
chassis, and half the face was drilled at a time. 
| When one set of holes had been completed, the rig 
| was moved away and backed up again on the other 





Work was started by means of 
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Fic. 19. View SuHowrne TypicaL CoLuMNAR ForM oF CONSTRUCTION. 


side of the tunnel centre line. 
spoil was loaded into motor lorries by 34-cub. yard 


After blasting, the | laying of the invert was commenced by building 
| two low concrete longitudinal walls in the tunnel, 
electric Marion shovels. The lorries were of |on which were laid rails having a track spread of 
various types with special bodies of from 7 cub. yard | 31 ft. 7 in. Upon these ran travelling gantry cranes 
to 16 cub. yard capacity. At one time spoil was | for handling the concrete buckets. Fig. 13, Plate I, 
being moved from the tunnels at the rate of 16,000 | shows No. 2 tunnel excavated to 56 ft. diameter, 
yards daily. No material was allowed to be dumped | and the tracks on which the crane ran. One crane 
in the river and disposal areas had to be arranged | was employed in each tunnel, one of them being 
in side canyons, necessitating a great deal of steep | shown at work in Fig. 14, Plate I. The invert was 
haulage. In one case, it was necessary to construct | laid in lengths, temporary bulkheads being used 
a 380-ft. tunnel to gain access to the desired dumping | for the purpose. At the sides, forms 2 ft. high were 
area. | fixed to the track walls, sloping inwards to form 

The invert was drilled by means of the large |the radial side joints between the invert and side 
rigs converted for this purpose and provided with | sections. No fixed shuttering was used for the 
folding wings consisting of curved bars on which | inverts, but screed plates, moving on templates, 
drills were mounted, the whole invert being drilled | worked the concrete to and fro to settle it to the 
in one operation. | proper radius, the templates being carried across 








The work of lining the tunnels was divided into| the tunnel from one side form to the other, and 
three sections, viz., the laying of the invert, the|the two screed plates being worked on them by 
pouring of the two side wall sections, and the| winch from the centre outwards and back again. 
filling in of the arch. The invert subtended an | Finishing was done by hand. 
angle of 74 deg., the side wall portions 88 deg. | ‘For the side wall operations, which followed next, 


each, and the arch the remaining 110 deg. The!a fresh track had to be laid on the invert itself. 


For this purpose, a gauge of 23 ft. was adopted, 
| the track being bolted to low concrete walls, which 
|may be seen in Fig. 16, Plate I, which will be 
|referred to later. The wall forms consisted of a 
| framework 80 ft. long, to which the forms were 
| fixed by means of jacks to provide for setting. The 
|side forms were provided with six rows of hinged 
| doors, in addition to hinged flaps at the top. Con- 
|creting was commenced by pouring through the 
| lowest row of doors and when the level was reached 
| these were closed and pouring transferred to the 
next row. When the top was reached, the hinged 
forms were lowered inwards, filled with concrete 
and then raised, chuting the contents into the space 
| behind. 

The arch was concreted by compressed air, the 
equipment shown in Fig. 17, page 4, being 
|employed in this instance. This ran on the same 
track as the side forms. It consisted of three 
| parts, viz., the arch form carriage, a pipe carriage, 
|and the concrete gun carriage. The last is shown 
in the foreground in Fig. 17, the arch form being 
in the distance and the pipe carriage between the 
two. Concrete was brought to the spot in buckets, 
two of which can be seen in the upper part of the 
rig. It was dumped into concrete gun hoppers and 
shot into place above the arch form by means of 
| compressed air from large reservoirs, which may be 
seen on the near machine. The pipe carriage 
merely carried the pipe between the gun and form. 
Concreting was begun at the far end of the arch 
form and as the work proceeded the gun and pipe 
carriages were withdrawn. 

When the work was at its height the yardage 
placed on the four tunnels reached a maximum of 
14,440 cub. yards on invert work, 27,461 cub. yards 
pre sides, and 17,803 cub. yards on arch work, in 
| the period of a month. 

Subsequent to the completion of arch, grouting 
| Operations were carried out. These consisted of 

two types of work. In the first place grout was 
| filled into voids betwen the concrete and rock of the 
| roof and sides. Supplementary to this, high pressure 
| grouting was carried out in certain parts. The 
latter work consisted of forcing grout at high pressure 
into holes 20 to 30 feet long drilled into the rock 
| to deal with any faults or weak planes that might 
be encountered. Fig. 16, Plate I, shows No. 4 
| tunnel nearing completion and in the distance one 
| of the rigs used for grouting, carrying sixteen drills. 

It was the intention when the diversion tunnels 
had served their purpose of by-passing the river while 
|the dam was under construction, to put them to 
| other uses, as will be seen in Fig. 2. Each of the 
| two inside tunnels has been in fact converted into 
| a penstock tunnel, and can be used to by-pass irriga- 
| tion water while the reservoir is being filled if suf- 
ficient is not passing through the power house. The 
two outside tunnels are utilised for spillway discharge. 
In the case of the former it was necessary to arrange 
| for plugging off the tunnel at the points shown in 
| Fig. 2 down stream of the power house, and also 
to make connection with the intakes above the dam. 
Fig. 15 shows in progress, a length of the No. 2 
tunnel on the Nevada side, where the intake tunnel 
joins up with the main diversion tunnel. Plugs had 
also to be arranged for in the outer tunnels to 
connect them with the spillways, and for discharge 
needle valves. Three of the downstream portals 
may be seen in Fig. 1. The water shown being 
discharged into the canyon was passed from the 
reservoir through one of the power house pen- 
stocks on each side, and allowed to escape by the 
groups of needle valves to be seen in Fig. 2. 

We will close this introductory article by a brief 
survey of the construction of the dam itself. The 
upper cofferdam was 98 ft. high, 480 ft. long and 
750 ft. through at the base. It was constructed of 
rock and earth fill, compacted by chain track motor 
units and sheeps’-foot rollers. Reinforced-concrete 
facing was provided upstream, and three lines of 
sheet piling. The downstream cofferdam had a 
height of 54 ft., length of 380 ft., and thickness of 
210 ft. through the base. It was of plain rock and 
earth fill. The lorries referred to above were 
employed on placing the cofferdam material, as 
much as 20,000 cub. yards being dumped in 24 
hours. As soon as the cofferdams were ready, 
work commenced on the excavation of the dam 
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site down to sound rock. In the process of 
exposing the bottom of this ancient gorge the 
presence of an inner gorge, originally indicated 
by diamond-drill borings, was confirmed. This 
inner gorge extended from 75 ft. to 80 ft. 
below the rock benches on either side, and its 
tortuous course and sharply defined walls and floor | 
filled with water worm pot holes, and flanked by | 
unusually uniform benches or terraces, was rather | 
surprising. Fig. 20, page 14, is a general view of 
the site during excavation, the inner gorge being 
clearly discernible. The view was taken from a 
cableway skip 600 ft. above the gorge bottom. The 
peculiar rock benches on each side will be noticed. 
Fig. 21, page 14, shows the fluted walls of the 
interior gorge. The conditions found during 
excavation have been taken to indicate that during 
major floods the entire mass of filling in the gorge 
moved downstream in sand waves of great propor- 
tions. Confirmatory evidence of this was disclosed 
when a piece of sawn timber was recovered from 
undisturbed material in the river bed far below the 
original surface. Several warm springs were 
encountered, from which water issued at a tempera- 
ture of 88 deg. and 99 deg., while the normal river 
temperature was 62 deg. F. The material in the | 
gorge was compact and stable, standing up nearly 
vertically to heights of from 10 ft. to 30 ft. It was 
virtually watertight. 

The dam itself contains some 3,220,000 cub. yards 
of concrete, and is 726 ft. high. Its great size, coupled | 
with the height and narrowness of the gorge, pre- | 
sented unprecedented problems. The structure is | 
composed of massive vertical columns about 230 | 
in number, interlocking both vertically and horizon- 
tally. On account of the varying width across pod 
gorge, as the work reached different elevations, the 
pattern of the form work was constantly changing | 
and had to be worked out with great care. At the | 
same time, pouring was carried out to a regular 
programme, so that the work should proceed under | 
the best conditions. The forms varied in size, 
from about 20 ft. to 60 ft. square, the standard | 
lift being 5 ft. The blocks were poured so that | 
they were raised in a systematically irregular 
manner to standard heights of 10 ft., 20 ft. and 
30 ft., above their immediate neighbours. Typical 
views during construction are given in Figs. 18, | 
19, 22 and 23, pages 5 and 14. Figs. 18 and 19} 
both give a good idea of the columnar structure of 
the work. In the former, some of the horizontal | 
keying will be seen, while Fig. 23, at a more 
advanced stage, shows the vertical system of | 
keying. On account of the massiveness of the 
structure, it was calculated that if left to itself, it 
would take something like 150 years for the heat of | 
hydration to dissipate completely, during all of 
which time, of course, the dam would be liable to | 
develop cracking. As_is known, it was therefore | 
decided to cool the dam artificially as work proceeded. 
For this purpose a central 8-ft. slot was left in the 
structure, and may be seen in Fig. 18, and in the | 
right centre in Fig. 22. 
l-in. pipes were run horizontally through the blocks | 
in rows 5 ft. apart horizontally and vertically, the 
total amount of pipe laid in the concrete in this way | 
amounting to 662 miles. These pipes were connected | 
with headers in the 8-ft. slot, supplied by two systems | 
of refrigerating water from a cooling, and ammonia | 
compressor, plant, respectively. The one system for 
which a cooling tower was sufficient, was turned on 
tirst, and sufficed to cool the concrete through about 
half the temperature range, after which refrigerated | 
water from the ammonia plant was turned through | 
the pipes to continue the vooling down to the desired | 
point. ‘The cooling pipes were, of course, left em- | 
bedded in the dam. Wher the two side masses had | 
been cooled the central slot was concreted. As | 
the columns contracted in cooling an elaborate | 
system of grouting pipes was also embedded in | 
the concrete work. 











Two concrete mixing plants were in use ; some | 
reference was made to these in ENGINEERING, vol. | 
CXXxix, page 383 (1935). They were known, re- | 
spectively, as the Lomix and Himix plants. The 
former was some distance upstream of the site | 
and concrete was brought from it in 8-yard buckets 
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a certain elevation, the Himix plant was also brought 
into use, and towards the close only this plant was 
used on the dam. The concrete was worked into 
the forms by men walking about in it in long 
rubber boots, and by the use of long-handled shovels. 
Pneumatic vibrators were also employed to some 
extent. The site was spanned by several cableways. 
Two of 2,575-ft. span extended over the widest part 
of the work, inclusive of the spillways, and served 
part of the dam ; twoothers, of 1,405-ft.span, covered 
the rest of the dam and part of the power house 
structure down stream; while a fifth, of 1,365-ft. 
span, covered the rest of the power house. The two 
pairs were provided with travelling end towers, 
working on parallel tracks ; in the case of the long 
span, the length of track was 600 ft. and for the 
shorter spans the track travel was 520 ft. on the 
Arizona side of the river, and 420 ft. on the Nevada 
side. The fifth cableway had a fixed tower on the 
Nevada side and a travelling one on the Arizona side, 
the track extending for 600 ft. The foregoing 
cableways are additional to the permanent Govern- 
ment equipment of which some account was given 
in ENGINEERING, vol. cxxxvi, page 218 (1933). 
Although much more might be written on this 
unique structure and the manner in which the 
work was carried out, we propose to let the fore- 
going suffice to serve as a general introduction to 








the special articles mentioned in our opening 
paragraphs. 
LITERATURE. 
—_—-—-_— 


An Introduction to the Theory of Elasticity for Engineers | 


and Physicists. By Proressor R. V. SouTHWELL. 

London: Oxford University Press (Humphrey Milford). 

[Price 30s. net.] 
Tue strain-energy method of analysis, with which 
is associated the work of Castigliano, plays an 
important part in the modern treatment of the 
theory of elasticity. A practical value is attached 
to the procedure, since it greatly facilitates the 
process of calculating the stresses acting on the 
principal members of the large structures that form 
outstanding achievements in the field of civil 
engineering. The same remark applies also to the 
various problems that arise in the design of aircraft 
generally, in which class of work the nature of the 
permissible factors of safety necessitates accurate 
determination of the stresses imposed on the com- 
plex structural systems involved, and this is possible 
by means of the method in mind. Since the prin- 
ciples implicated in the analysis were enunciated 
by mathematicians, students of the general subject 


| are more or less compelled to utilise Professor Love’s 


classic treatise on the theory of elasticity, in the 
study of which an extensive knowledge of mathe- 
matics is required. Further, with few exceptions, 


| text-books devoted to the theory of structures do 


not contain an adequate discussion on the strain- 
energy method, so that this way of approach to 
solutions of specified problems is not nearly so well 


significance of the related principles and the sym- 
bolism in which they are expressed must be under- 
stood at the outset by those approaching the matter 
for the first time. 

Many students will, therefore, weleome Professor 
Southwell’s volume, which is characterised by first- 


class workmanship when account is taken of the | 


aim of the author, who has assumed that few 
students read the subject without tutorial super 


vision. The number of worked examples has, con- | 


sequently, been curtailed, and a large number of 
exercises added, taken mainly from the examination 
papers set in engineering at the universities of Cam- 
bridge and Oxford. These exercises should be of 


value to those preparing for examinations of the type | 
mentioned, since answers to all the questions are | 


included in the book, and there is little further to be 
desired with this end in view. 
tion is due to Professor Southwell on this account, 
for the preparation of an excellent work that will 
facilitate the readers’ progress from the ordinary 


kind of text-book to advanced treatises on the | 


theory. 
Perusal of the treatment, however, leaves the 
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‘elucidated either by the worked examples on the 
|one hand, or on the other by the type of exercise 
| already referred to. This is so because examination 
questions are not infrequently formulated by work- 
ing backwards on the part of examiners, which 
doubtless partly accounts for the hiatus sometimes 
found when comparing the standard attained by 
students in examinations with that subsequently 
reached in practice, for in the two spheres of activity 
opposite lines of reasoning must often be followed. 
It is, therefore, to be regretted that the examples do 
not involve consideration of relevant problems that 
appear from time to time in papers read before our 
engineering institutions, as the character of the 
discussions on the papers concerned gives strong 
support to the view that the theory developed here 
is not fully understood by practising engineers. This 
want of proportion between the practical and aca- 
demical values of the matter treated manifests itself 
in various forms, for a wide circle of engineers would 
have appreciated an adequate treatment of the 
valuable method of analysis for continuous frames 
which has been developed by Professor H. Cross, 
because it is of greater practical importance than 
some of the points examined in the book. In connec- 
tion with the soap-film method of analysis referred to 
in the appendix to Chapter XI, mention might also 
have been made of the fact that an account of the 
work done by A. A. Griffith and G. I. Taylor was 
presented by the investigators themselves before the 
| Institution of Mechanical Engineers, and is to be 
found on page 755 of the Proceedings for the year 
1917. Further, the description, on page 115, of 
| Poisson’s ratio as “a non-dimensional constant ” 
does not make for simplicity, in so far as the term 
| ratio” suffices for engineers. 
| Nevertheless, this introductory study can be 
recommended strongly to students of engineering 
and physics reading for an honours degree, for whom 
| the foregoing comments are of secondary importance. 











By Prorsssors R. B. Linpsay 
New York: John Wiley & Sons, 
[Price 


Foundations of Physics. 
and H. MARGENAU. 
Inc. London: Chapman and Hall, Limited. 
22s. 6d. net.) 

|THE magnitude of the great changes which have 

| taken place during the present century in the 

| study and interpretation of physical science can 
| best be appreciated by means of a survey of the 
| field thus affected by the work of mathematical 
| and experimental physicists. In this manner it 
can be seen that the work of Lagrange and Hamil- 
ton has been incorporated with more recent analysis 
to form the theoretical basis for modern physics, 
upon which foundation has been erected a symbolic, 





|rather than a mechanical, structure of natural 
| phenomena. 
The nature of this framework is to some 


extent accounted for by the fact that the objects 
of study are the systems formed by large numbers 
of particles or molecules taken as a whole, com- 
pared with which the aim was formerly that of 
treating the particles separately. Consequently, 





From this slot a series of | known as should be the case with engineers. The|the widest possible generalisation is implied in 


quantum mechanics, for example, which in more 
senses than one, may be regarded as an instance 
where experiment has shown that the sum of the 
parts is greater than the whole. The idea of prob- 
ability is therefore implicated in an examination of 
|the behaviour of such swarms of molecules as is 
exemplified in the case of thermodynamics, where 
the properties of gases depend on the frequency 
with which collisions occur between the molecules 
of a specified gas. Progress in this direction has 
| brought under review the statistical theory of 
Gibbs, whence, in turn, has arisen the method of 
| Darwin and Fowler, which deserves careful study 
on the part of those interested in the application 
of statistical principles to practical problems. 
This section of the subject covered by the volume 
under consideration refers to one of the outstanding 
achievements in applied mathematics, which is 
| doubtless of a much more permanent character 
than some of the theories put forward by investi- 
gators who have utilised data that are based on 
a few isolated experiments on the structure of 
atoms. 

It follows that for engineers the most important 


on flat cars, by a railroad on the side of the gorge. | impression that for engineers in general the potential | part of this book is contained in the first five 


This may just be seen to the left in Fig. 18. Above | value of the text, which is very high, is inadequately | chapters, 





where the theoretical foundations of 
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mechanics and thermodynamics are examined in 
some detail. In the remaining half of the treatise, 
the authors have extended their survey so as to 
cover the general subject of physics in accordance 
with the principle of relativity, and the chapter 
devoted to quantum mechanics can scarcely fail to 
be of value to students engaged on work in that 
sphere of science. The magnitude of the task 
confronting such readers is mitigated by an easy 
style on the one hand, and on the other by constant 
reference to the physical significance of the analysis 
under examination. Moreover, an even balance has 
been maintained between the descriptive and 
mathematical parts of the work, for which reason 
this carefully prepared volume can be read with 
pleasure and profit by students qualified to under- 
take the survey. In the last chapter readers are 
taken along the thorny path leading to the problem 
of causality, and although the authors’ opinions on 
certain points may be questioned, it is well to 
observe that this problem must be considered 
before proceeding to estimate the value of much 
that passes for scientific thought at the present 
time. It is to be regretted that this particular 
problem has not yet claimed the attention of Lord 


Russell, who possesses the special qualifications | 


necessary to write a comprehensive study on the 
subject, which lies beyond the limits of the book 
under review. Regard being had to these limits, 
this treatment on the 
deserves a place in the libraries attached to physical 
laboratories. 


Principles of Electric and Magnetic Measurements. By 
P. VicourEux and C. E. Wess. London: Blackie 
and Son, Limited. [Price 20s. net.) 

Tuts volume is of a particular interest to students 
desiring an acquaintance with the fundamental 
and basic principles underlying electric and mag- 
netic measurements and their applications in 
scientific work. The authors are well-known mem- 
bers of the staff of the National Physical Labora- 
tory, and have carried out extensive studies of the 
subject with which they deal. 

In a chapter discussing magnets and currents in 
magnetic fields, the general principle which governs 
the performance of all the instruments described is 
explained in detail, and a description is then given 
of the measurement of capacitance by the ballistic 
method and of magnetic induction by the fluxmeter. 
The potentiometer, in conjunction with shunts and 
condensers, can be employed to measure practically 
any electric or magnetic quantity, and its applica- 
tions in such measurements, dealt with in the book, 
are therefore almost universal. Electrolytic con- 
densers are widely used, but as the power factor is 
high and the capacitance varies appreciably with 
the applied voltage, they are of no great value 
for accurate alternating-current measurements. 
They are, however, very useful in filters for smooth- 
ing the ripples of direct-current supplies, as the 
authors explain, and also for retarding the action 
of relays and circuit breakers. The cathode-ray 
oscillograph, also dealt with, is extensively employed 
for the delineation of wave form at audio or radio 
frequencies, as well as for the measurement of 
frequency, for direction finding, for the study of 
transients, the duration of which may be only 
0-01 microsecond, and for many other purposes. 
The study of rapid non-recurring transients is 
effected by means of the cold-cathode oscillograph, 
using photographic recording. 

Before dealing with the methods employed in 
magnetic measurements, the properties to be 
measured are briefly reviewed. The most commonly 
used method of determining the magnetisation 
curve or hysteresis loop of a magnetic material is the 
ballistic method, early work having been largely 
carried out on ring specimens. Although incon- 
venient in practice, the ring test is theoretically the 
simplest form of ballistic test, and is dealt with at 
some length in the book, since its principles are 
applied in other more complicated forms of test. 

Methods of producing intense magnetic fields are 
considered, as these are of value in investigating 
the constitution of the atom. The most direct 
method of producing such fields is obviously by 
the use of magnetising coils capable of giving a 


foundations of physics | 





large number of ampere-turns per centimetre. As 
the results of susceptibility measurements are often 
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| expressed in terms of atomic or molecular magnetic 
moments on the basis of the Langevin-Weiss theory 
of magnetism, a brief account is given of the 
relations involved. 


Steam for Process and Industrial Heating. By ALEXANDER 
H. Hayes. London: Fuel Journals, Limited. [Price 
5s.) 

MANY steam-heating systems have been installed 
without reference to the correct principles of either 
steam generation and condensation or of heat flow, 
and have operated for years with a total disregard 
for economy. An intelligent perusal of this book 
should make improvements possible in existing 
systems of this type, and should prevent funda- 
mental mistakes in new heating systems. 

The object of the author has been to place before 
the user of steam for industrial and domestic heating 
purposes information of practical value with the 
minimum amount of physics and mathematics. 
The fundamental laws and characteristics of gases 
and vapours are discussed in plain language without 
complicated mathematical expressions. A slight 
criticism which might, however, be made in this 
connection is that the difference between gauge 
and absolute pressure has not been sufficiently 
| stressed. Emphasis is, on the other hand, placed 
upon special precautions such as those relating to 
the avoidance of waterlogging, to the removal of 
non-condensable gases, and to the necessity for 
| increased fluid velocity when rapid heat transmis- 
| sion is required. 

Many numerical examples are given to permit 
the reader to make his own decision on questions 
of steam quantity, temperature, heating effect, 
pipe sizes, and similar problems relating to heating 
processes. In this he will be assisted by a number 
of tables of figures of heat-transmission factors, 
heat losses from flat surfaces and pipes, condensate 
discharge through trap orifices, and similar data, but 
the authority for the figures quoted is usually 
omitted. 

In spite of the small compass of the book, about 
160 pages, room has been found for chapters dealing 
with various types of heating systems, and with such 
allied subjects as de-superheating steam, steam 
traps, insulation of pipe lines, contaminating gases 
in steam, and multiple-effect evaporation. An 
appendix is also included, comprising tables of 
properties of gases and vapours, useful data relating 
to the main subject of the book, and B.S.I. tables 
of standard pipe flanges. This small book should 
prove of value both to the designer of large heating 
systems and to the practical man concerned with 
the installation of small steam-heating plant of 
various kinds 





By the Late Sir J. A. 


Thermodynamics for Engineers. 
Cambridge Uni- 


Ewinc. Second edition. London : 

versity Press. [Price 2ls. net.] 
Ew1ne’s Thermodynamics was first published in 
1920, and has since proved to be of considerable 
importance to engineers and to students of engineer- 
ing. The method of presentation of the subject is 
one well adapted to the requirements of a student, 





|since the fundamental ideas and definitions of 


thermodynamics are treated in the first chapters 
as physical realities, and the mathematical dis- 


| cussion of the relations between them is not given 


until the latter part of the work, when a clear idea 
of the phenomena represented by the symbols has 
been obtained. The second edition is therefore 
welcomed in bringing up to date a book which has 
already earned its place in the engineering world. 
When Sir Alfred Ewing died early in 1935, the 
revision was practically complete, with the excep- 
tion of the preparation of steam tables. These 
have been compiled by Mr. G. 8. Callendar, and 
are based on the figures agreed upon at the Inter- 
national Steam-Table Conference at New York in 
1934. The numericalexamples which were deleted by 
Sir Alfred owing to his doubt regarding the validity 
of the original Callendar Steam Tables, have been 
replaced in the form of footnotes by Mr. A. Egerton, 
using the new values. No attempt has been made 
to supply the chapter on Radiation which was to 
have been added by the author had he lived, so 
that the book is still truly “ Ewing’s Thermo- 
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a discussion of radiation and the laws of heat 
transference would have added to the already 
considerable value of the book. 

The first two chapters, dealing with First Principles 
and the Properties of Fluids, remain substantially 
unaltered, although the text is, in several instances, 
clearer than in the original work. The article on 
Zeuner’s equation for the adiabatic expansion of 
saturated steam has been omitted, it having ceased 
to be of any great importance, and an interesting 
addition gives some results of experiments by 
Knoblauch and Koch on the specific heat of steam. 

The theory of steam engines remains much where 
it was in 1920, and so this chapter has not been 





greatly altered. Ewing’s original clear and full 
description of the Rankine cycle has been retained, 
with the addition of sections on the modified cycle 
with regenerative feed heating and on the binary- 
vapour engine. These subjects merit fuller descrip- 
tion than is given them. The former, especially, 
is of great importance in modern power plants where 
turbine bleeding for feed heating is the rule rather 
than the exception. The temperature-entropy dia- 
grams have been redrawn in accordance with the 
latest agreed values, and two small charts for 
benzene and acetic acid have been added. 

The theory of refrigeration was most instructively 
discussed in the original work. The value of this 
chapter has been augmented by clear descriptions 
of some modern forms of apparatus for attaining 
low temperatures, such as the “cold multiplier” 
seen at the Refrigeration Exhibition in 1934. There 
is an interesting description of domestic refrigera- 
tion plants using the direct application of heat to 
produce cold, and also the use of silica gel as an 
adsorbing substance. An important addition is 
the remarkably complete temperature-entropy dia- 
gram for carbon dioxide, extending from 150 deg. 
C. below the triple point, to 100 deg. below zero, 
C. The properties of carbon dioxide in the low 
region are now of practical importance, it being 
an excellent portable refrigerant in the solid form. 

The chapters on the Steam Engine and on Jets 
and Turbines were read by Mr. H. L. Guy, and that 
on the Internal-Combustion Engine by Dr. F. LI. 
Smith. A few alterations have been made in 
accordance with their suggestions. In connection 
with the theory of internal-combustion engines, 
the sections on the expansion of a gas with variable 
specific heat, and on the analysis of the indicator 
diagram have been omitted, and there are addi- 
tional articles on “ knocking ’’ and on fuels for 
petrol engines. A description of the effects of 
supercharging on the cycle added further interest 
to the revision. 

In the first edition, the Molecular Theory of 
Gases was introduced in an appendix, in addition 
to a section on molecular energy, forming probably 
the first discussion written specially for engineers 
on this subject. This appendix has been greatly 
extended, and now forms Chapter VII. Much has 
been rewritten, and several additional sections 
included, making this chapter very valuable. 

The mathematical discussion of the relations 

between the thermodynamic concepts remains 
practically unchanged, except for the addition of 
an article on heterogeneous systems. Much of 
Callendar’s original work applied to a limited 
range. Consequently, in applying the thermo- 
dynamic relationships to steam, Ewing has deleted 
some of the work dealing with Callendar’s equations, 
and discusses the properties of steam in the light 
of the results of later experiments. 
Appendix I, on the Effects of Surface Tension, 
has become Chapter X in the second edition, and 
has an additional article on the action of silica gel. 
Two new chapters on Gas Mixtures and Solutions, 
and on Electric Transformations and Thermoelectric 
Effects, are of interest in bringing to the notice of 
engineers thermodynamic effects which have been 
usually left to the physicist. The latter chapter 
contains an instructive discussion of the Peltier and 
Thomson effects. Both of these chapters have been 
mainly taken from Sir Alfred Ewing’s articles in 
the Dictionary of Applied Physics. 








SEAPLANE Base, Dursan.—Preliminary work is in 
hand in connection with the site of the seaplane base 





dynamics.” Apart from this reason, it is to be 


regretted that this has not been carried out, for 


which will be used at Durban, South Africa, by the fiving 
boats of the new Empire air-mail service. 
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LABOUR NOTES. ing campaigns conducted throughout our entire juris- 
; : ; : i , diction have produced gratifying results, both on the 

Industrial News, a public ation of the Trades nion | railroads and rr = Ae en erty metas 
Congress General Council, states that at the beginning prevailing within our ranks, and few, if any, internal 
of the New Year an important change will take effect troubles distracting our attention om the purposes 
in the standing orders of the London County Council, for which we exist, there is every reason to believe 
giving a wider and more general application to the | ¢h4¢ 1937 will prove to be a banner year in the history 
principle of the Fair Wages Clause in contracts for of the I 4 of i 9 ‘ . 
public work. Under the old standing orders con- a 
tractors and sub-contractors were required to observe 
trade union rates of pay and conditions of labour on 
the Council’s work, but no stipulation was made as 
to the rates of pay and conditions of labour observed 
by contractors in their ordinary business. It was 
possible, it is stated, for contracts to be let to employers 
who would undertake to observe trade union agree 
ments on the Council’s work, but need not recognise 
trade union agreements in connection with their 
general work. 


According to Mr. T. Alfred Fleming, of the New York 
National Board of Fire Underwriters, electrolysis is a 
little understood fire hazard. It was, he says, unques- 
tionably the cause of what might have been a tragedy 
in Utiea, New York, in February last. In the busiest 
section of the down-town area, all business was sus- 
pended for more than 48 hours, telephone and gas 
service over a much larger area was interrupted, and 
several fires occurred in nearby buildings following the 
ignition of gas escaping from a street main. The gas, 
he suggests, may have been ignited by a workman’s 
pick striking a stone while the repair of a water main 
was in progress. The leak in the water main was, no 
doubt, due, he says, to electrolysis, or electric currents 
straying from their usual return and using water or 
gas pipe instead. The break was near the street car 
tracks. When dug up, the water pipe was found to 
have been eaten away for a distance of almost 3 ft. 
and the water had washed out a cavity extending 15 ft. 
or 20 ft. square and about 7 ft. deep. Low-pressure 
gas mains had been undermined by the removal of 
the supporting soil and the 6-in. gas main had broken 
from the strain. 


In the amended standing orders it is laid down that 
No tender or quotation shall be accepted from, or 
contract entered into with, any person or firm who, in 
respect of any person employed by him, is proved to 
the satisfaction of the Council to have infringed 
the stipulations imposed by the Council as to rates of 
wages and hours and conditions of labour.’ The 
stipulations alluded to provide that the contractor 
must pay to all his employees on all his work, whether 
for the Council or for other persons, such rates of wages 
and observe such hours and conditions of labour as are 
recognised by associations of employers and _ trade 
unions, or in the absence of recognised rates and hours 
and conditions, the rates of wages and hours and 
conditions of labour which in practice obtain among Transformers, switches and circuit breakers using 
good employers in the districts in which such person or | inflammable oils are listed by Mr. Fleming as potential 
firm carries on work, fire hazards, although normally harmless. To static 
electricity, he says, is ascribed the cause of many serious 
explosions and fires. In a paper mill a workman was 
do, or knowingly suffer to be done, any act or thing | Washing a rubber printing roll with gasoline (contrary 
intended or calculated to discourage any person or | tO orders). Static electricity generated by the passing 
persons employed, or about to be employed, by him,|0f paper over the rolls ignited the fumes of the 
whether in connection with his contract or otherwise, | gasoline and the entire plant was destroyed. In Mr. 
from becoming, or continuing as, a member or members | Fleming’s opinion, there are but few industrial opera- 
of a trade union or trade unions, and shall not, in any | tions where static electricity is not generated. In 
way, penalise any such person by reason of his member- | intensity, he says, it runs to from 5,000 volts to 65,000 
ship of a trade union. volts with very small amperage. A discharge continues 
for only a small fraction of a second, having no continu- 
It will be recalled that at the Trades Union Congress ms aounee « supply, and “ = osment 4 Sonenae h 
held at Plymouth in September last, a resolution in|? ants where there is dust or inflammable vapour which 
: I ’ 


It is further provided that the contractor shall not 











might easily explode. 


the following terms was adopted :—‘ In view of the 
growing extent to which workers are becoming liable 
to unemployment as a result of business amalgamations, Industrial and Labour Information says that the 


industrial mergers, the growth of State action in closing | shortage of skilled workers in the German building 
works that are deemed to be redundant and to forms | trades, especially where work has to be carried out at 
of rationalisation; and in view of the difficulty of | high speeds, has raised the question of overtime and its 
securing re-employment, and remembering the com-| authorisation. Hours of work in the building industry 
pensation paid to capitalists for losses of property or] and civil engineering, it is explained, are governed by 
interest, this Congress demands appropriate legislation | a collective agreement of March 3, 1933, which has been 
to secure adequate compensation for all workers now | converted into a collective regulation. This instru- 
being displaced.”’ The General Council have asked | ment is not considered to be absolutely compulsory, 
affiliated unions to supply details of any agreements | and the factory inspectors are empowered to authorise 
they have entered into containing provisions for! overtime in urgent cases where the impossibility of 
compensation for loss of employment. The attention | finding an adequate number of skilled workers can be 
of affiliated unions is also drawn to the desirability, | proved. In virtue of clause 4 of the collective agree- 
in all cases of industrial amalgamations and mergers, | ment, overtime may thus be allowed without other 
of attempting to secure some compensation for dis- | formalities, provided not more than a ten-hour day is 
placed workers. The General Council feel, it is added, | worked. Even this limit may be exceeded in connec- 
that such attempts, desirable in themselves, are also | tion with preparatory or complementary work (Section 
likely to be of assistance in the attempt to secure] 13 of the Hours of Work Order of July 26, 1934), in 
special cases (Section 11 of the same Order), and in 
cases of urgent work. 


general legislation 
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Yugoslav workers, it was pointed out, were recruited 
mainly from country districts ; most of them were not 
specialised workers dependent entirely on wages, and 
their wages were, in fact, only a supplement to the 
livelihood they derived from their land. The conference 
consequently expressed the opinion that it was not for 
Yugoslavia to take the initiative in this matter when 
countries where workers were much more specialised 
and gave a greater output had not as yet introduced 
minimum wages, and while others which had adopted 
a system of minimum wages took care to avoid general- 
ising the system, applying it very gradually to the 
different branches of employment. The proposed Order 
made provision for the introduction of minimum wages 
in all branches of economic activity. The conference 
came to the conclusion that Yugoslavia could adopt 
the principle of the introduction of minimum wages, 
but not in such a general manner as was proposed. 
The introduction of the system would be carried out 
with the help of the appropriate Chambers, and applied 
gradually to the different branches of work, in the 
| Same manner as in countries much more economically 
developed than Yugoslavia. 





Under a law adopted recently, public servants in 
Greece are required to give one-fifth of their salaries 
to the Public Servants’ Club. The Club, which is an 
incorporated institution, has its own shops, which 
supply articles of clothing, shoes and foodstuffs. It may 
also guarantee payment for purchases made by public 
servants in other establishments and is authorised by 
law to become a member of the Co-Operative Society 
of Employees of the National Bank of Greece, and to 
extend to its members and their families all the advan- 
tages granted to employees of the National Bank. An 
order transferring one-fifth of a member’s salary may 
be used by the Club as a negotiable bond. Deductions 
from salaries are made monthly by the State pay 
offices. These offices transfer sums thus collected to 
the Club by paying them into a special account in the 
National Bank of Greece. 





According to information published by the Nether- 
lands Standardisation Office for the Metal Industry, 
covering 24,099 workers employed by 89 members of 
the employers’ organisation for that industry, the 
ordinary hours of work on July 1 were, 48, 47 or 46 
for 18,132 workers (75 per cent. as against 54 per cent. 
on July 1, 1935), 33 to 45 for 4,628 workers (19 per cent. 
as against 23 per cent. on July 1, 1935), 30 to 32 for 
238 workers (1 per cent., the same proportion as on 
July 1, 1935), and less than 30 hours for 505 workers 








The Tampa convention of the American Federation 
of Labour declared that there ought to be no more 


delay in legislating for the introduction of the 30-hour A programme for the relief of unemployment recently 


put forward by the Winnipeg Board of Trade includes 


week, ‘The time is here,”’ it was stated, “for a . a a 
major reduction in working hours. No valid objection the establishment ot an apprenticeship system for 
ean be raised against it. Expanding productive youths between 16 and 25 years of age and young men 

between 26 and 3) It is reckoned that this would 


efficiency has created a new economic environment to 
which society must adapt itself at the price of survival. 
This means that shorter working hours are no longer 
a matter of choice—they must come as the only 
answer to the machine age in which we live. It is the 
one and only way to economic health.” 


absorb 2,000 persons. The argument in favour of the 
plan is, according to the organ of the International 
Labour Office at Geneva, the lack of training of young 
men for the skilled trades and the prospect of a shortage 
of skilled labour should industry regain its former level. 
The Dominion and Provincial Governments are urged 
a to join in establishing obligatory, assisted apprentice- 

The writer of the editorial notes in the December ships, combined with an industrial educational system. 
issue of the Journal of the American International é 
Association of Machinists, states that 1936 has been 
one of the best years the organisation has enjoyed Interesting discussions on Labour questions took 
during the past ten years. ‘ Our net gain in member- | place at a conference at Banja Luka of the Chambers of 
ship since January 1, 1936, exceeds," he says, ‘ 20,000, | Commerce and Industry of Yugoslavia. On the subject 
and it is most gratifying to note that our unemployed | of a proposed Order relating to minimum wages, col- 
list has been greatly reduced, particularly during the | lective agreements and conciliation and arbitration 
last half of the year. While it is true that many | procedure, the conference considered that wages should 
members have been on strike at some time during the | depend on the output of the worker, and that the 
year, generally speaking our relations with employers | introduction of minimum wages should in no case 
in all parts of the country have been more satisfactory | result in inefficient and wunconscientious workers 
than for some years past. As a result of the activity | receiving treatment to which they were not entitled. 
of our officers and members, scores of new agreements | Nor, it was argued, should any measures be introduced 








have been written and others renewed. Active organis- | which would be likely to cause labour unrest. 


| sure switch, mentioned immediately above. 





(2 per cent., as against 4 per cent. on July 1, 1935). 
In the case of 596 supernumerary workers (3 per cent., 
as against 18 per cent.,on July 1, 1935) employment 
was so intermittent that no information concerning 
hours of work could be given. 


The United States Department of Agriculture esti- 
mates that the number of persons living on farms in 
America on January 1, 1935, was 31,801,000. That 
figure was slightly higher than that for 1920; but 
in the interval between these years considerable oscil- 
lations have taken place in the total farm population. 
For the first time since 1930, every region in the coun- 
try showed in 1935 a net migration away from the 
farms, with the exception of the Pacific Coast, where 
the movement to and from the farms was equally 
balanced. For the country as a whole, during the year 
1935, 1,211,000 persons moved from the farms to the 
towns, and 825,000 in the opposite direction. The net 
decline in the rural population was thus 386,000 per- 


sons. 








British STANDARD SPECIFICATION FOR READING 
Lamp.—-A specification for an electric study and reading- 
table lamp, designated No. 710-1936, has recently been 
issued, price 2s. 2d., post free, by the British Standards 
Institution, 28, Victoria-street, London, S.W.i. Its 
purpose is to provide suitable illumination for individual 
visual tasks when equipped with a 100-watt general- 
service pearl electric lamp. It comprises a suitable 
base, stem, and lampholder, a reflector for controlling 
the passage of light upwards and downwards, and an 
outer shade, the inner surface of which has a high reflec- 
tion factor. 


THe Hypro-Evectric SCHEME OF THE GALLOWAY 
Water Power Company: Errata.—We regret that 
on page 630 of our issue of December 11, 1936, it was 
stated that the paddles for closing the intake gates at 
Carsfad opened a switch which released a solenoid 
brake. Actually, the movement of the paddles closes 
a contact which releases the brake and allows the gate 
to descend by gravity. On the same page it was also 
stated that after the gate had been lifted 2 in. from 
its lowest position, a push button had to be pressed to 
enable it to complete its upward travel. Actually, 
this movement is automatically controlled by the pres- 
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THE MINERAL PRODUCTION 
OF CANADA. 


Ir is satisfactory to note that the steady increase in 
Canadian mineral production during 1934 has been well 
maintained during 1935. Statistics now available* 
show an encouraging all-round upward trend in each 
of the Dominion’s leading mineral products. Thus, for 
example, the gold production was the greatest in 
Canada’s history both in amount and value, totalli 
3,283,121 ounces, valued at 115,533,027 dols., compa: 
with 2,972,074 ounces, worth 102,536,553 dols., in 1934, 
and with 3,044,387 ounces in 1929, the previous 
record year. With a number of new mills coming into 
operation and with the tendency to mill lower-grade 
ore rather than increase output having apparently 
reached its limit, production in 1936 will probably 
reach a new record figure. 

The total output of copper during 1935 was nearly 
420 million pounds valued at over 32 million dols., as 
compared with about 365 million pounds valued at 26-6 
million dols. in 1934. Ontario contributed 60 per cent. 
of the 1935 production, the copper and nickel mines of 
the Sudbury district producing 126,000 tons of copper, 
an increase of 22-9 per cent. over that for 1934. Since 
most of the Canadian refined copper goes to the United 
Kingdom, it is of interest to note that the copper 
consumption there was approximately 245,000 tons in 
1935 as compared with 220,000 tons in the preceding 
year. The world’s production of copper in 1935 is 
estimated at 1,504,000 tons, of which Canada’s share 
amounts to 15 per cent. Owing to its excellent 
quality, Canadian refined copper is much in demand 
by foreign buyers and is finding its way into new 
markets. Canadian producers have, for the most 
part, the advantage of producing copper more or less 
as a by-product in the recovery of gold and silver, 
nickel or zine. 

The world demand for nickel, which has been steadily 
increasing since the low point in 1932, resulted in the 
Canadian production reaching the record figure of 
138-5 million pounds valued at over 35 million dols. in 
1935. This was about 7 per cent. above the 1934 
figure. Confidence in the future is made evident by 
the preparations of the nickel companies for greatly 
increasing output. Thus the International Nickel 
Company’s Frocd and Creighton mines, which possess 
proved ore reserves of over 200 million tons, and are 
the largest known nickel deposits in the world, are 
being rapidly developed so as to meet the requirements 
of a new smelter unit, which will include two new 
reverberatory furnaces, eight new converters, and a 
new 510 ft. chimney stack, the cost ef all this being 
6 million dols. This unit, which wag expected to be 
completed by the end of 1936, will increase smelting 
capacity by about 40 per cent. The capacity of the 
concentrator is also being increased from 8,000 tons to 
12,000 tons a day. Although the increased consump- 
tion in 1935 indicates an increase of stocks by certain 
of the world powers, it is gratifying to note that the 
great bulk of the nickel requirements are for established 
peace-time uses. In one form or another nickel is 
now virtually essential in the major industries. 

The production of silver was stimulated for a short 
time by the improvement in price in 1934 and 1935 ; 
and the increased output of the Sudbury nickel-copper 
mines contributed a corresponding increase in silver 
production. On the other hand, the curtailment of 
operations at the copper mines of British Columbia 
during the last few years had appreciably lowered the 
total of Canadian silver production. In British Colum- 
bia the Sullivan silver-lead-zinc mine and the. Premier 
gold-silver mine were the principal producers. The 
total production of silver in the Dominion in 1935 
was 16-6 million fine ounces, valued at 10-7 million 
dollars, as compared with 16-4 million ounces valued 
at 7-79 million dollars in 1934. The price of silver in 
New York averaged 64-273 cents per fine ounce, as 
against 47-973 cents in 1934. The estimated world 
production of silver in 1935 was 207-2 million ounces, 
against 185-3 million ounces in 1934. Canada’s share 
in 1925 was, therefore, about 12} per cent. of the 
world’s total. 

The production of platinum is closely associated 
with that of nickel, practically the entire output being 
obtained from the treatment of the Sudbury nickel- 
copper matte. The development of the Frood and 
Frood Extension copper-nickel mines near Sudbury 
has added considerably to the Canadian production of 
metals of the platinum group. In order to provide 
capacity for refining the large output of these metals 
from the Frood mine, the International Nickel Com- 
many’s refinery at Acton, England, was enlarged in 
1932 to cope with 300,000 ounces per annum. 

In 1934, for the first time, Canada’s output of platinum 
exceeded that of Russia, which had previously held 
first place. In 1935, Canada maintained the lead, 
followed by Russia, South America (Colombia), and 
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South Africa. Canada is also the leading producer of 
palladium, with 84,772 ounces (including associated 
metals) valued at nearly 2 million dollars. 

Most of the lead and zine produced in Canada comes 
from the Sullivan silver-lead-zinec mine at Kimberley, 
British Columbia. The total Canadian output of lead 
in 1935 was 339 million pounds, valued at 10-6 million 
dollars, while that for zinc was 320 million pounds, 
valued at 9-9 million dollars. In 1934 Canada Toute 
the third largest producer of slab zinc and is now 
contributing about 11 per cent. of the world’s output. 

Canadian asbestos, which is of the chrysotile or 
serpentine variety, is all obtained from the eastern 
townships of Quebec. Important reductions in the cost 
of mining have been effected by the application of 
block-caving methods in the King Mine of the Asbestos 
Corporation ; these methods also embrace improved 
mill feed and better working conditions. The produc- 
tion in 1935 is given as 210,467 tons, valued at over 
7 million dollars, which shows an important increase 
over the preceding year, when the output was 155,980 
tons, valued at 4-9 million dollars. 

The coal output in 1935 was 13,864,577 tons, repre- 
senting an increase of 0-39 per cent. over the 1934 
total. While the Nova Scotia mines, with 5,808,000 
tons, showed a decrease of 8-4 per cent., those of New 
Brunswick and Saskatchewan showed small increases. 
Alberta’s output reached a tonnage of 5,461,000, 
which is an increase of 14-9 per cent. over that of the 
preceding year. 

The Canadian production of petroleum in 1935 is 
reported as 1,429,386 barrels, valued at 3,476,730 
dollars this being an increase in quantity of 18,491 
barrels and in value of 27,568 dollars, as compared 
with 1934. 








THE INFLAMMATION OF COAL 


DUSTS. 


TxeE ease with which coal dust when raised in the 
air as a cloud can be ignited and propagate flame is 
chiefly dependent upon its fineness. The fineness 
may be roughly expressed by the proportion which 
passes through a specified sieve ; the higher the propor- 
tion of very fine dust the greater will be its inflamma- 
bility. The specific surface, i.e., the ratio of surface 
to mass is the most significant physical quantity 
with respect to its reactivity and thus to its inflam- 
mability. Sufficiently accurate relative values for the 
specific surface of dust samples can be deduced from 
their sieving analyses. It has been shown by Dr. A. L. 
Godbert that the inflammability of a coal dust is a 
linear function of its fineness. In a paper recently 
published by the Safety in Mines Research Board* 
a description is given of large-scale tests to determine 
the effect of the fineness of a coal dust on its inflamma- 
bility, carried out in the 4-ft. diameter explosion gallery 
at the Buxton Research Station. 

The arrangement of the explosion gallery was the 
same as that described in earlier reports, and the same 
method of measuring inflammability, by the amount of 
a specified incombustible dust found necessary just to 
prevent the continued propagation of flame, was used, 

The explosion gallery is a steel tube 4 ft. in diameter 
and 325 ft. long, one end of which is closed by a steel 
disc. A 2-in. bore cannon was placed 15 ft. from the 
closed end, the muzzle pointing towards the open end. 
A known quantity of the dust mixture was strewn in 
an open-ended steel cylinder 6 ft. long and 1 ft. in 
diameter placed just in front of and in line with the 
cannon. The standard means of ignition was a blown- 
out shot of 20 oz. of gunpowder, tightly stemmed with 
8 in. (1 lb.) of coal dust. The normal procedure in 
testing a mixture which by approximation appeared 
to contain just insufficient incombustible material to 
suppress inflammation, was to vary the concentration 
of the dust mixture along the gallery in a series of 
experiments, the object of which was to determine the 
optimum concentration for the propagation of flame. 
A mixture having this “‘ optimum concentration ” was 
found to propagate flame, but if the loading of dust 
mixture in the gallery was increased or decreased by 
an amount equivalent to about 0-1 oz. per cubic foot 
of air the flame would die out after it had travelled a 
short distance. Several tests were then made within a 
limited range of concentrations near the optimum with 
a mixture in which the amount of incombustible dust 
had been increased by 2-5 per cent. Discontinuance of 
propagation of flame by this mixture provided the 
necessary measure of “ inflammability” of the coal 
dust. 

Two coals were used: one, Silkstone (Elsecar), of 
medium inflammability, having 36 per cent. volatile 
matter on an ash-free dry basis, and the other Red 
Vein (Cilely) of low inflammability, with 21-7 per cent. 





* The Inflammation of Coal Dusts: The Effect of the 
Fineness of the Dust. By T.N. Mason and R. V. Wheeler. 








* The Canadian Mineral Industry in 1935. Ottawa: 


Safety in Mines Research Board Paper No. 95, H.M. 


volatile matter. Fullers’ earth was used as the incom- 
bustible dust, with a fineness such that 80 per cent. 
would pass through a 200-mesh sieve. 

Nine preparations of the Silkstone coal were made 
to provide dusts of different degrees of fineness, Sieving 
analyses of these preparations were recorded together 
with their “ inflammabilities ” expressed (a) as percen 
tages of stone dust, S, in the mixtures through which 
(at optimum concentration) flame just failed to propa- 
gate when tested in the explosion gallery in the manner 


already described, and (6) as the ratio 





100 —_ 
100 — 5° Showing 
the amount of mixed coal dust and stone dust which 
unit quantity of coal dust just failed to render inflam- 
mable. This index is of use in discussing the relation- 
ship between fineness and inflammability. 

In general, the values for the optimum concentrations 
of coal dust increased in magnitude with increasing 
coarseness of the preparation. The inflammability of a 
coal dust is, it appears, affected in a marked degree by 
the proportion of dust passing through 200-mesh which 
it contains. Further, the presence of a high pro- 
portion of on 50-mesh and in particular of on 20-mesh 
is a hindrance to the propagation of flame by the finer 
dust. Dust which passes through 20-but remains on 
50-mesh can take part in flame propagation but it 
definitely reduces the inflammabuility of finer dust mixed 
with it. It is doubtful whether particles above 20-mesh 
take part in the propagation of flame. 

A convenient method of comparing the fineness of 
dusts is by the specific surface, i.e., surface per unit 
weight. The specific surface of a dust particle may 
be assumed to be inversely proportional to its mean 
diameter, and the average mean diameter of the parti- 
cles in a sieved fraction may be taken as the mean of 
the widths of the two meshes between which the 
fraction lies. Each sieved fraction of a dust preparation 
may then be assigned a proportional factor ; except 
that which passes through the finest (200-mesh) sieve, 
to which an arbitrary factor may be assigned. 

Close correspondence was obtained between the 
proportions of stone dust required to suppress the 
propagation of flame as calculated from formule and 
as determined by the experiments. The relationship 
is a linear one, as shown for the Silkstone coal dusts, 
and confirmed with Red Vein (Cilely), a coal of con- 
siderably less inflammability. 

A comparison of the inflamma bility-fineness relation- 
ships for Silkstone and Red Vein coals shows that the 
degree of coarseness of the coals at which they are just 
“‘uninflammable ”’ under test conditions, without the 
addition of incombustible dust, is not the same, but 
is greater with the more inflammable coal owing to 
its chemical composition. The mean diameters which 
just cause them to be uninflammable under test con- 
ditions have been calculated approximately as follows :— 
Silkstone, 0-14 in.; Red Vein, 0-10 in. In both cases 
the diameters of the particles are within the sieving 
range through 20-mesh and on 50-mesh. 

Further investigations have also been carried out by 
the Safety in Mines Research Board regarding the 
effect of the nature of added incombustible dust. Some 
incombustible dusts are more efficacious than others 
in suppressing the inflammation of coal-dust ; thus, for 
example, it has been shown that only two-thirds as 
much limestone (by weight) as of shale dust is necessary 
to prevent the propagation of flame in coal dust, and 
the weight of gypsum dust required for the same purpose 
is only one-third of the weight of shale dust. Co- 
relating previous and more recent tests, further study 
has shown that the efficacy of an incombustible dust for 
suppressing inflammation of coal dust can be related 
to its contents of carbon dioxide and combined water. 
By determining the amounts of these constituents in 
the dust used (for example, in limestone or gypsum, 
the carbon dioxide as carbonate in the former, and 
combined water as hydrate in the latter) it would be 
easy to determine the allowance which could be made 
for their greater efficacy as compared with shale. 
Although the inhibiting effect of certain chemicals 
upon the combustion of coal is not yet properly under- 
stood, it is believed, with regard to those dusts used in 
the tests referred to, to be mainly due to the absorb- 
tion of heat. Their greater efficacy would be explained 
by the heat absorption during the decomposition of 
carbonates or hydrates and in the evaporation of 
water from the latter. 

The recent experiments described in Paper No. 96 
of the 8S.M.R.B.* were made with coal dust and incom- 
bustible dust pulverised so that 80 per cent. to 85 per 
cent. would pass through a 200-mesh I.M.M. standard 
sieve, the same coal dusts, Silkstone and Red Vein, 
being used, as previously mentioned. 

The conclusion reached was that in any kind of 
stone dust the basic material, or part of it which contains 

* The Inflammation of Coal Dusts; The Value of the 
Presence of Carbon Dioxide and Combined Water in the 
Dusts. By T. N. Mason and R. V. Wheeler. Safety in 
Mines Research Board Paper No, 96. H.M. Stationery 
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Fie. 1. GeneraL VIEW OF 


no water or carbon dioxide, has an almost constant 


value in the suppressing of inflammation of coal dust. 


The quantity of this basic material being known, the 
relative value of carbon dioxide may be assessed at 
1-4 times the basic quantity, while the relative value 
of combined water approximates to six times the basic 
quantity. Thus, any variety of dust 
can be related to that basic quantity according to its 
carbon-dioxide and combined-water contents. It should, 
however, be noted that the allowances which can be 


used in practice 


made for the presence in the dust of carbon dioxide | 


and combined water vary with the inflammability of 
the coal dust to be treated. In the case of carbon 
dioxide a mean value over the whole range of | per cent. 
combined carbon dioxide, equivalent to 1-17 per cent 
incombustible dust free from carbon dioxide, could 
be used without serious error. In the case of combined 
water, however, the variation according to the inflam- 
mability of the coal dust is too great for the use of an 
assumed mean value of, say, | per cent. of com 
bined water, equivalent to 3 per cent. of anhydrous 
stone dust over the entire range of stone-dust require- 
ments. 

The experiments showed that while taking the efficacy 
of combined water relative to that of anhydrous dust 
at the conservative figure of 6 to 1, this value falls 
progressively from 5 to 1 when 20 per cent. of anhy 
drous stone dust is required to suppress inflammation 
in a coal dust, to only 2 to 1 when the inflammability 
of the coal is so high that 80 per cent. of anhydrous 
dust is required. F water is unlikely to 
effective as combined water in suppressing inflamma 
bility; and in any case, no reliance can be placed 
upon it since its distribution is likely to be irregular 
and its of uncertain duration 


be as 
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THE KJELLMAN SOIL-TESTING 
MACHINE. 


ALTHOUGH much work has 
simple apparatus, as the subject of soil mechanics has 
been developed, especially in recent years, it has 
become necessary to devise more complicated appliances 
in order to advance our knowledge. One of the most 
prominent workers in this field at the present day is 
Dr. Karl Terzaghi, the influence of whose work has 
placed Harvard University, with its well-equipped 
Soil Mechanics Laboratory, in the leading ranks of 
establishments where investigations of this type are 
pursued, and it was most appropriate therefore that 
Cambridge, Mass., should have been the venue for the 
first international conference on soil mechanics, held 


good been done with 


last spring 
In the study of the physical characteristics of soil 
it is now generally accepted that four tests are neces 
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Fig. 2. 


sary, the consolidation test, permeability test, 
compressive-strength test, and shearing test. Of 
these, probably the first has the most general bearing 
on engineering work. The usual appliances employed 
in such tests take into account, however, certain 
stresses only, and the results, though often valuable, 
are, in effect, only partially complete, important com- 
ponents unknown. With the object of 


VizZ., 


remaining 


MACHINE FOR TESTING 





carrying matters farther in this direction, the Kjellman | 


machine described below has been devised, a description 
of it having formed a contribution to the Conference 
above referred to. 

The appliance is shown in Figs. 1 and 2 above, while 
its essential features are illustrated in Figs. 3 and 4, on 
the opposite page. The main characteristic of the 
machine is that a soil specimen of cubical form can be 
subjected to loading on three axes simultaneously. 
In Fig. 4, a represents the specimen, which is a 62-mm. 
cube, to each face of which pressure is applied by 
100 brass rods or fingers, 6. These rods are rounded 
at the outer ends, and rest on the plane face of plungers, 
c, or reaction plates, f. Pressure is applied to the 
plunger by means of the suspended water tank shown 
at d, Fig. 3, and the links and bridle e,, e., e,. Figs. 3 
and 4 are simplified and show the complete mechanism 
for stress in one direction only ; the arrangements for 
applying stress on the other horizontal axis at right 
angles are identical in principle, the bridles of the two 
systems being combined. The vertical load is applied 
through a horizontal lever. 

\ small amount of play (0-2 mm.) is allowed between 
the rods 6 of a group, and this is increased or decreased 
as the test proceeds, according to the deformation of 
the cube, and, the rods being independent of each 
other, the effect of friction is eliminated. When 
loading a specimen into the apparatus, steel shims are 
placed between the rods, and each group of rods is 
surrounded by a frame, the shims and frames being 
removed as soon as load is applied on the three axes. It 
the material is such that it might be squeezed into the 
interstices between the rods, the specimen is covered 
with a thin rubber membrane before being loaded 
into the cubical cavity. If the voids of the specimen 


are full of water, the rubber on the top side is replaced | 
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THREE-DIMENSIONAL LOADING HEap. 


weights are counterbalanced and the tanks furnished 
with guides. 

When a test is to be carried out employing stresses 
in three directions, it must be performed in such a way 
that the changes in stress are made simultaneously and 
in correct proportion to the total change intended. 
To effect this, use is made of two further sets of three 


water tanks, three of which will be seen in Fig. 1, to be 


suspended from posts of considerable height, while the 


complementary tanks are grouped in the middle of 


the apparatus, just above the foundation block. Each 
loading tank is supplied from one of the top tanks, and 
discharges into one of the bottom tanks. The latter 


are carried on a plate supported in such a way that if 


the flow of water into any tank exceeds the intended 
rate, this plate will tilt and throttle the hose supplying 
it. The fulerum supporting the plate can be moved in 
order to ensure loading at predetermined rates in the 
three directions. 

In the usual test the movement of all three plungers 
is involved, each being indicated by two dial gauges, 
carefully located for correct reading. The gauges 
read accurately to 0-001 mm. A record of the dials 
is made by means of a film camera, and the whole can 
be left unattended while a test is being made. 

In the course of the past three years some 50 com- 


| plete tests have been carried out with the apparatus, 


among other investigations being resistance tests of 
material from sites of locks, dams and water power 
plants in Russia. The tests specifically referred to 
below all refer to dry German standard sand, a pure 
quartz, with grain size of 1 mm. and a proportion of 
voids of 0-67. Fig. 5 shows the results of a compres 


sion test, maintaining all three axial stresses at 
equal values. The direction of the arrows shows 


loading, unloading and reloading. It is noticeable 
that with this material + of the compression of the 
first loading cycle is reversible. Repeated a number of 
times with fresh sand, these cubical compression results 
were confirmed, although the curves of the three 
principal strains of each test differed considerably. 
Fig. 6 shows loading and unloading curves for the same 
sand, giving lateral pressures resulting from a range 
of axial pressures up to 12 kg. per square centimetre. 


by a pervious cloth, which, during compression of the | It is generally considered that for soils the ratio of 


cube, permits the excess water to escape. The linkage 
and bridles applying the loads on the horizontal axes 
provide a 5:1 leverage, the linkage ensuring the 
correct line of action being maintained. The vertical 
load on the top surface is also applied through a 5: 1! 
lever system. In the case of the horizontal forces, the 
thrust from the rods e, is transmitted through a stem 
mounted in two sets of ball bearings. The water 
tanks are provided with scales reading directly the 
pressure exerted on the specimen. The maximum 
working pressure is 13 kg. per square centimetre. The 





these two is constant at about 0-4. The curves given 
in Fig. 6, however, show how considerable a variation 
may occur in this ratio, viz., between 0-5 and 1-5. 
Figs. 7(a) and (6) represent the results of a two-dimen 
sional rupture test. In this particular test, a sand 
specimen was compressed until the principal stress in 
one direction o, was equal to 12 kg. per square centi 
metre ; in another direction co, equal to 6 kg. per square 
centimetre ; and in the third, oz, equal to 6 kg. pet 
square centimetre. Maintaining o, and oy constant, 
cy was gradually relieved until rupture occurred at 
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2-27 kg. per square centimetre. This gave a coefficient of 


active pressure of i 0-19. From Rankine’s 
theory for 4, the ang'e of friction, we have 
tan? (45 ¢) 0-19, and thus 4 43 deg. In the 


second part of this test the principal stresses og, oy, 
o; and the principal strains *,, ¢,, «: were plotted 
against a parameter ¢ defined by the condition that 
oz = (6-00 — t) kg. per square centimetre for any 
corresponding values of co, and ¢. In a further test 
on sand the specimen was compressed in the three 
principal axes until o, = oy = oz = 5 kg. per square 
centimetre. The stresses cz and o, were then decreased, 
while o, was steadily increased so that with o, = oy, 
the sum of all three was kept constant at 15 kg. 
per square centimetre. Rupture under these condi- 
tions occurred when co, and oy were each equal to 
2-65 kg. per square centimetre and o, equal to 9-70 kg. 
per square centimetre. This gave an angle of internal 
friction of 35 deg. as derived from the formula given 
above. 

Mr. Walter Kjellman, the inventor, is a member of 
the staff of the well-known firm of consulting engineers, 
Vattenbyggnadsbyran (V.B.B.), of Stockholm, Sweden. 
For the paper presented to the International Conference 
on Soil Mechanics, Mr. Kjellman has been awarded 
the Swedish honour of the Polhem medal, a distinction 
founded in 1876 and reserved for the authors of notable 
scientific papers on engineering subjects. 








SINGAPORE Arr Port.—It has been decided to provide 
® wireless direction-finding station of the latest type at 
the new airport at Singapore, and a site for this purpose 
has just been chosen at Toa Payoh. The technical 
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ENGINEERING CENTENARIES 
IN 1937. 


ALTHOUGH 1937 will not see the commemoration of 
any centenaries of so much interest to the engineering 
world as the celebration of the bicentenary of the 
birth of Watt last year, and the recognition of the 
centenaries of the death of Telford and Trevithick in 
1934 and 1933, respectively, yet a glance backwards 
to the years 1737 and 1837 recall either the birth or 
the death of several men who, in their own sphere, 
made contributions of note to scientific and engineer- 
ing progress and to industrial enterprise. Of such 
men the Italian doctor and experimentalist Galvani, 
who was born in 1737, is one of the best known. Work- 
ing in an age whenelectrical phenomena were engaging 
the minds of many men of science, he made, in 1780, 
his discovery of animal] electricity, which Volta described 
as “a great and luminous discovery which forms an 
epoch in the annals of physical and medical science.” 





*quipment is expected to arrive shortly, and will be 
ready for installation early this vear. ’ 


Galvani was one of those who prepared the way for the 
work of Oersted and Faraday. Two contemporaries 





“ENCINEERING” 


, of Galvani who laboured in very different fields wert 
| Dr. Charles Hutton (1737-1823) and Colonel Henry 
| Watson (1737-1786). Hutton, an almost self-taught 
|man, was for thirty years professor of mathematics 
at. the Royal Military Academy, Woolwich. His 
| industry was unceasing, and from the time he wrote 
|his “Principle of Bridges and the Mathematical 
| Demonstration of the Laws of Arches,” to the end of 
| his long career, he was either adding to or furthering 
| the spread of knowledge. His many experiments on 
| gunnery gained for him the distinction of the award of 
the Copley Medal of the Royal Society. Watson was 
a student at Woolwich when Hutton was a school 
teacher in Neweastle. Entering the Army, he went 
to India and was appointed by Clive as chief engineer of 
Bengal, building fortifications and docks at Calcutta. 
When the work of the Continental mathematicians 
was little known in England he translated Euler’s 
work on the construction and propulsion of vessels, 
and himself practised the art of naval architecture 
with considerable success. Of those who died a 
hundred years ago the Cornish engineer, Arthur 
Woolf (1766-1837) has a place beside Trevithick and 
Hornblower. In his paper on Woolf to the Newcomen 
Society, Mr. Rhys Jenkins said, ‘‘ Woolf showed the 


*| Cornish engineers that large engines could be built to 


work with high-pressure steam and condensation, and 
built to work successfullyin continuous operation. More- 
over, he taught them how to make such engines, for it is 
admitted on all sides that as a mechanical engineer 
he was in the first rank.” A French contemporary of 
Woolf was Claude-Pierre Molard (1758-1837) who, 
when by a law of October 10, 1794, the French Govern- 
ment established the Conservatoire des Arts et Métiers, 
became the first director. The Conservatoire was not 
only to be a depot of machines, tools, drawings and 
instruments, but also a place of instruction in the 
construction and use of machinery destined to promote 
the arts and crafts. Of this institution an account 
was published in ENGINEERING, vol. exiii page 771, 
(1922). Before his appointment to the Conservatoire, 
Molard had been in charge of the collection of machines 
made by the celebrated mechanician Vaucanson, which 
formed the nucleus for the new museum. 

Turning to the lives of engineers and others born 
in 1837, George James Snelus (1837-1906), the metal- 
lurgist, will always be remembered for his work in 
connection with the problem of the elimination of 
phosphorus in the Bessemer process, for which in 1883, 
like Sidney Thomas, he received a Bessemer medal : 
Heinrich Sulzer-Steiner (1837-1906) was one of the 
brothers who made the Swiss firm of Sulzer Brothers 
famous for its steam engines; Ludwig Loewe (1837- 
1886) was the founder of the important German 
engineering firm whose machines are known all over 
the world ; Robert McAlpine (1837-1911), born near 
Edinburgh, but long a resident of the United States, 
was the first to produce a sheet of paper from ground 
wood pulp; while Colonel Washington Augustus 
Roebling (1837-1926) was responsible for the erection 
of the Brooklyn Bridge, an undertaking which estab- 
lished a record in bridge construction at the time it 
was built. His father, John Augustus Roebling 
(1806-1869) had died of tetanus through an accident, 
just when the towers of the Brooklyn’ Bridge were 
being commenced, and so it fell to the son to carry 
out the great work. He too was struck down by 
caisson disease, but recovered sufficiently to direct the 
operations from his house, and eventually lived to 








a good old age. Finally, mention may be made of the 
French physicist, Eleuthere Elie Nicolas Mascart 
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de France, 


Sciences. Masecart’s work as a meteorologist and 


gatherings. He was one of those honoured by Glasgow 
University at the Kelvin Jubilee in 1896. 





ANNUALS AND REFERENCE BOOKS. 


The Mechanical World Year Book, 1937.—It must be 
borne in mind when examining this year’s edition of 
this long-established work that, in order to increase 
its handiness, some of the sections included in last 
year’s issue have been omitted from it and, to cover 
the whole field, this latter volume should be retained. 
On the other hand, some sections not in last year’s 
volume are re-introduced, and a section on toothed 
gearing is included which treats this subject from the 
point of view of the most recent advances in design 
nd manufacture. The usual diary pages are included 
ind the classified buyers’ directory retains its place. 
The price and publishers remain as before, viz., 
ls. 6d, net, and Messrs. Emmott and Company, Limited, 
31, King-street West, Manchester. 


The * Practical Engineer*’ Mechanical Pocket Book 
and Inary, 1937.—The new edition of this work, now 
in its forty-ninth year, though it retains the form and 
arrangement of recent i has been revised as 
necessary to bring it up to date, an operation which 
sees, On a somewhat rapid examination, to have been 
carefully and effectively performed, The steam tables 
are exceptionally comprehensive and the notes on 
turbine design are almost of text-book proportions. 
In contrast with this thorough treatment there are 
one or two sections which might be expanded and 
illustrated with advantage, such as that on oxy- 
acetylene welding. The French and Spanish technical 
retained at the end of the book. The 





Issues, 


gviossaries are 
book is edited by Mr 
ix published by Mr. Milford at the Oxford University 
Press, Amen House, Warwick-square, London, E.C.4, 
the price being 2s. 6d. bound in cloth and 3s. bound 
in leather cloth 


Almanacs and Calendars.-We have received monthly 


tear-off calendars from Messrs. The Carborundum 
Company, Limited, Trafford Park, Manchester, 17 ; 
Messrs. William Baird and Son, Limited, Temple 


Iron Works, Anniesland, Glasgow; Messrs. Ruston- 
Bucyrus, Limited, Excavator Works, Lincoln ; Messrs. 
Industrial Brownhoist Corporation, 135, Washington- 
avenue, Bay City, Michigan, U.S.A. ; 
Parsons and Company, Limited, Heaton Works, New- 
castle-upon-Tyne, 6; Messrs. The County of London 
Electric Supply Company, Limited, County House, 
46-47, New Broad-street, London, E.C.2; Messrs. 
The British Thomson-Houston Company, Limited, 


Ashwell and Nesbitt, Limited, Barkby-lane, Leicester 








AND TRIAL TRIPS. | 
BALMORALWOOD Single-screw steamer 
expansion engine constructed by The 
North Eastern Marine Engineering Company, Limited, 


LAUNCHES 


triple Messrs. 


Wallsend-on-Tyne \ Hawthorn-Gétaverken turbo 
compressor unit is to be installed. Launch, Decem- 
ber 12. Main dimensions, 465 ft. by 56 ft. 9 in. by 


38 ft. 6 in. Built by Messrs. R. and W. Hawthorn, | 
Leslie and Company, Limited, Hebburn-on-Tyne, to the 
order of Messrs. The Constantine Shipping Company, 
Limited, Middlesbrough 


Brrrish Power.”’-—Single-screw oil-tank motorship ; 
single-acting, four-cycle, crosshead-t ype, airless-injection 
“ix-cvlinder oil engine Triel trip, December 17. Main 
limensions, 463 ft. by 61 ft. 6 in. by 34 ft. Built and 
engined by Messrs. Harland end Wolff, Limited, Govan, 
for Messrs. British Tanker Company, Limited, 
Messrs. Angio-lranian Oil Company, 


Cilasgow 
subsidiary to 
Limited, London 


CGENERTON.’’—Steamer ; triple-expansion engines | 
supplied by Mesars Clark (1936), Limited, 
Sunderland Trial trip, December 22 Main dimengions, 
440 ft. by 54 ft. by 34 ft. 7 in Built by Messrs. Short 
Brothers, Limited, Sunderland, to the order of Messrs 
R. Chapman and Son, Newcastle-upon-Tyne 


George 








Rovat METEOROLOGICAL Society The Buchan Prize 
of the Royal Meteorological Society for 1937 has been 
awarded to Mr. C, 8. Durst, B.A., for papers contributed 
to the Quarterly Journal of the Society during the — 
1031.35 


electrician, and his organising ability, led to him being | 45 
chosen as president of several important international | which are furnished. 


Ernest G. Beck, Wh. Ex., and | 


Messrs. C. A. | 


Rugby ; Messrs. The Bristol Aeroplane Company, 
Limited, Filton, Bristol; Messrs. British Insulated 
Cables, Limited, Prescot, Lanes; Messrs. The D.P. | 
Battery Company, Limited, Bakewell, Derbyshire ; 
and Messrs. Holman Brothers, Limited, Camborne, 
Cornwall.— Daily tear-off calendars have reached us 
from Messrs. Raybestos-Belaco, Limited, Asbestos 
House, Southwark-street, London, 8S.E.1; and Messrs, 


Te | Scottish Development Council. 


| Council, 75, Bothwell-street. 


| indication of the pressure and volume of water available. 
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(1837-1908), the successor of Regnault at the College | TENDERS. 


and the president of the Paris Academy of 





We have received from the Department of Overseas 


Trade, 35, Old Queen-street, London, S.W.1, particulars 
the undermentioned tenders, the closing dates of 
Details may be obtained on 


application to the Department at the above address, 
quoting the reference number given. 

Sluice Valves, double-flanged. Municipal Department, 
March 1 (Tenders also received in London 
until that date). (T.Y. 31,027.) 

Line-Construction Tools, comprising Dutch and 
knuckle draw tongs, dynamometers and ratchets, and 
Union Tender and Supplies 
February 5. (T. 31,028.) 

Copper Wire, indestructible, insulated and weather- 
proof, 6 miles of 200 lb. per mile single conductor, and 
6 miles of 300 lb. per mile single conductor. Union 
Tender and Supplies Board, Pretoria, South Africa ; 
February 5. (T. 31,032.) 


Singapore ; 


sweep rods and draw vices. 
Board, Pretoria, South Africa ; 








BOOKS RECEIVED. 


PEP (Political and Economic Planning). Report on the 
Supply of Electricity in Great Britain. A Summary of 
Present-Day Problems of the Industry with Proposals for 
Reorganisation of Electricity Distribution. December, 





1936. London: PEP (Political and Economic Plan- 
| ming). [Price 6s. net]. 
| The Institution of Mechanical Engineers. Proceedings. 


Volume 132. January to March, 1936. London: Offices 
of the Institution. 

United States Bureau of Mines. Tabular Summary o 
State Specifications for Liquid Asphaltic Road Materi 
in Effect January 1, 1936. Washington: Superinten- 
dent of Documents. 

Department of Scientific and Industrial Research. Forest 
Products Research Records. No. 13. Types of Timber 


Kilns. By R.G. Bateson. London: H.M. Stationery 
Office. [Price 6d. net.] 

Airplane Design—Performance. By Epwarp P. War- 
NER. Second edition. London: McGraw-Hill Publish- 


[Price 36s.] 
and Pipe 
London : 


ing Company, Limited. 

Hot-Water Service. Design 
SrpnNgEyY F. GREENLAND. 
Limited. [Price 12s. 6d.} 

ipplied Chemistry for Engineers. By Dr. A. F. H. 
Warp. London: Longmans, Green and Company. 
[Price 5s.) 

Crimp and Bruges 
Designing Sewers and Water Mains. 


Sizing. By 
G. A. Philpot, 





Tables and Diagrams for Use in 
Second edition. 


| Revised by W. E. Bruees. London: The Bellchi 
Press. [Price 15a.) 
| Smithsonian Institution. Publication No. 3356. What 


is Electricity? By Pauw R. Hey. Publication 
No. 3357. New Facts about the Nucleus of the Atom. 
By Cart D. ANDERSON. Publication No. 3358. The 
Approach to the Absolute Zero of Temperature. By 
Dr. F. Simon. Publication No. 3369. The Boulder 
Canyon Project. By Westey R. Netson. Washing- 


ton: Smithsonian Institution. 
| United States Bureau of Labor Statistics. Serial No. 
R. 430. Earnings and Hours in Tin-Plate Strip, 


Skelp and Tube Mills, 1933 and 1935. Prepared by 
E. K. Frazier. Serial No. R. 446. Earnings and 
Hours in the Iron and Steel Industry, 1933 and 1935. 


Prepared by E. K. Frazier. Washington: Super- 
intendent of Documents 
Varitime Services Board of New South Wales. Destruc- 


tion of Timber by Marine Organisms in the Port of 
Sydney. Supplementary Report No. 1. By R. A. 
Jounson, F. A. McNemtand Tom IREDALE. Sydney : 
Maritime Services Board of New South Wales. 

| Indian Railway Board. Technical Paper No. 298. Cost 
iccounting in English and Indian Railway Workshops. 
By 8S. V. Iver. Delhi: The Manager of Publications. 
[Price 5 annas or 6d.] 


Scottish Industry. Econo- 
Second Report of the * Oil from 
Glasgow Scottish Development 
[Price 6d. net.]} 
Institution of Railway Signal Engineers. Proceed- 
1936. Part I. February, 1936 to 


mic Series No. 13. 
Coal’ Committee. 
The q 


ings Session, 





I, 1937. 


| PERSONAL 


| Messrs. J. H. Fenner anp Company, Liurrep, Hull, 
have opened a new branch at Bank of England Chambers, 
Pall Mall, Manchester. Mr. H. L. Titterington has been 
appointed manager of the branch and the technical 
work will be under the contro] of Mr. W. W. Butler. 

Our attention has been drawn to the fact that the 
office of the Dry-Ice Advisory and Press Service of the 
INTERNATIONAL RESEARCH SOCIETY FOR THE APPLICA- 
TION OF Dry Ice, who are the publishers of the monthly 
veriodical, The Dry-Ice Journal, is now at 1614, Strand, 
Lcoden, W.C.2, 

Mr. P. C. Parker has retired from the service of Messrs. 
The North-Eastern Electric Supply Company, Limited, 
Carliol House, Mowsastio-apen tyne, in which he 
has held the position of engineer, operation department 
(transmission and distribution). He is being succeeded 
by Mr. H. G. A. Stedman, who has been in Mr. Parker's 
department for some time. 








CONTRACTS. 


Messrs. Heap, WRIGHTSON AND Company, LIMITED, 
Teesdale Iron Works, Thornaby-on-Tees, have received 
a further order from the London and North Eastern 
Railway Company for 400 all-steel hopper coal wagons, 
each of 20 tons capacity. This order follows on a similar 
contract received three months ago. 

Messrs. INTERNATIONAL MARINE Rapio COMPANY, 
Limrrep, Connaught House, Aldwych, London, W.C.2, 
have received orders to install their special naval radio 
equipment in the cruiser and three destroyers under 
construction for the Argentine Navy by Messrs. Vickers- 
Armstrongs Limited, and in the two destroyers building 
by Messrs. John Brown and Company, Limited, and 
Messrs. Cammell Laird and Company, Limited, respec- 
tively. 

Messrs. Butt Motors (Branca or E. R. & F. TURNER, 
Limrrep), Grey Friars Works, Ipswich, have secured 
orders for their Super Silent motors for the whole of the 
air-conditioning and heating services at the New Queen’s 
Hotel, now being built for the London Midland and 
Scottish Railway at Leeds, and totalling 60 motors. 
Another contract received is for the supply of Super 
Silent motors for the new air-conditioning equipment at 
Grosvenor House, London, involving an aggregate brake 
horse-power of 300. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


Welsh Coal Trade.—-Despite the intervention of the 
holidays and the consequent curtailment of operations, 
the Welsh steara-coal market displayed a cheerful tone 
last week. Inquiry on export account was well main 
tained at the improved level of the past few weeks, but 
shippers found it almost impossible to satisfy the demands 
for current shipment as available supplies at the collieries 
were strictly limited. Practically all the overseas trades 
showed good activity, but deliveries to France, Ireland 
and the South American countries, in particular, were 
on a large scale. Operators were hard pressed to keep 
pace with demands in the inland trade. Shipments at 
the docks remained satisfactory and on practically every 
day vessels were waiting for coal-loading appliances. 
Large coals continued to meet with improved demand 
and current production was steadily absorbed, while 
here and there collieries were obtaining slightly better 
values. Stems for the washed small and sized descrip 
tions were almost unobtainable for loading before Feb 
ruary next, and the occasional small parcels offering in 
the market were quickly taken up at advanced prices. 
Some of the bituminous sized kinds moved off more 
freely than has been the case for a considerable time 


past. Ordinary smalls and throughs were very limited 
and strong. Cokes were in sustained request and 
continued to command high values. Patent fuel and 


pitwood were sparingly offered and prices were upheld 
Iron and Steel Trade.—The holiday interruption had 
little effect on business in the iron and steel and allied 
trades of South Wales and Monmouthshire last week, 





September, 1936. Reading: Greenslade and Com- 
pany (Reading) Limited. [Price 7s. 6d.]} 

Thermodynamic Properties of Steam, Including Data for 
the Liquid and Solid Phases. By Proressor J. H. 
KEENAN and F. G. Keyes. New York: John Wiley 
and Sons, Incorporated. London: Chapman and 
Hall, Limited. [Price 13s. 6d. net.]} 

A History of the Southern Railway. By C. F. Denpy 
MarsHatt. London: The Southern Railway Com- 
pany. [Price 17s. 6d. net.] 

American Society for Testing Materials. Book of A.S.T.M. 
Standards, 1936. Part I. Metals. Part II. Non- 
Metallic Materials. ([Prices, 5 dols. each part to 
A.S.T.M. Members and 7 dols. 50 cents each part to 
non-members.} Philadelphia: Offices of the Society. 








Inpicatine TABLETS For Fire Hyprants.—The 
Fire Brigade and Main Drainage Committee of the 
London County Council recommend that the hydrants 
in their area, which number nearly 32,000, should carry 
an enamelled iron tablet showing the size of the water 
main to which they are connected. At present, though 


as most producers were previously so well booked with 
orders that they were not in a position to consider further 
prompt inquiries. Naturally, production was curtailed, 
but this only added to the difficulties of producers in 
giving deliveries. 








Output oF MARINE MACHINERY, 1936.—During the 
year 1936, Messrs. David Rowan and Company, Limited, 
231, Elliot-street, Glasgow, C.3, constructed the pro- 
pelling machinery for 19 steamers, the total i.h.p. 

ing 36,650. Among these were the 3,400-i.h.p. 
quadruple-expansion engines for the steamers Iron Baron 
and Iron King.—Messrs. Swan, Hunter and Wigham 
Richardson, Limited, Neptune Engine Works, Newcastle 
upon-Tyne, built the engines for three steamers, the 
aggregate i.h.p. amounting to 10,750. They also supplied 
Bauer-Wach low-pressure turbine installations totalling 
11,340 i.h.p.—Nine steamers were engined at the Central 
Marine Engine Works, West Hartlepool, of Messrs. 
William Gray and Company, Limited. The total i.h.p. 
was 21,540. The three largest sets were those of the 
Hawnby (3,500 i.h.p.) and those of the Eugenie Livanos 
and Athina Livanos(each of 3,240 i.h.p.).—Messrs. R. and 





the position of the hydrant is marked, there is no 


The latter varies from 40 gallons to 800 gallons per | 
minute in the case of single hydrants and from 300 gallons 
to 1,480 gallons per minute in the case of double hydrants. 
The diameter of the mains and service pipes is from 3 in. | 
to 36 in 


W. Hawthorn, Leslie and Company, Limited, St. Peter's 
Works, Newcaatle-upon-Tyne, constructed the engines 
for H.M.SS. Imogen and Imperial, each of 34,000 s.h-p.., 
the 2,800-b.h.p. machinery of the motorships Sepia and 
Pellicula, and the 3,500-b.h.p. engines of the M.S. Pomella. 
The total for the year was 77,100 h.p. 
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NOTES FROM SOUTH YORKSHIRE, 


SHEFFIELD, Wednesday. 


Iron and Steel.—Production has been resumed in the 
steel and machinery trades after one of the shortest 
Christmas shut-downs for many years. Repairs having 
been carried out, many firms will work to capacity until 
the next holiday at Easter. The flow of orders is as 
strong as it has been recently. The inland demand 
is considerable, and there is a gratifying improvement in 
export requirements. In the raw and semi-finished 
steel branches the position shows no material change. 
lhe demand continues at a high level, and more than 
one firm is contemplating putting down additional 
furnaces with a view to augmenting output. The chief 
difficulty is in respect of basic billets, for which there 
is an active market. Consumption of acid steel is also 
increasing. Sheffield’s supplies of pig iron and hematites 
are assured for some months ahead. Scrap requirements 
are not so well assured, and several works are having 
difficulty in obtaining sufficient tonnage. Steel-making 
alloys: are in ready demand. Makers of steelworks’ 
and ironworks’ machinery are busily employed. Furnace 
builders have good order books. Rolling mill equipment 
is on order for shipment, while boiler-makers report 
that during the past six months the influx of orders 
is well above the average for the related period in the 
last five years. These boilers are required chiefly in 
connection with power-station extensions in various 
parts of the country. Colliery requirements of steel 
props, arches and girders are on the increase, while 
there is a better call for coal-cutting machinery, pneu- 
matic drills, picks, shovels, and conveyor equipment. 
Sheftield continues to do a big trade with South Africa in 
gold and silver mining equipment. Jaw breakers and 
crushers are a progressive line. Quarry owners are 
better customers than for some years past. In the 
medium branches an active state of affairs exists. The 
tonnage of special steels and accessories leaving this 
district for motor-car making centres in various parts 
of the country is the heaviest on record. Foreign needs, 
though still depressed, show slight expansion. Extra 
shifts are being worked at firms producing aircraft 
steel and engine parts. Stainless steel manufacture 
provides one of the many bright spots. Agricultural 
machinery parts and implements are selling well on 
export account. Inland requirements are beginning to 
expand, and the forthcoming season promises to be one 
of the best for some time. The tool trades are busy. 
Engineers’ small tools are active lines. 


South Yorkshire Coal Trade.—The Christmas shut-down 
has not had any adverse effect. The export market 
has undergone little change. More inquiries are circu- 
lating, and prospects for the New Year are brighter. 
Industrial fuel is in strong demand on inland account. 
Not only are the iron and steel trades consuming heavily, 
but the textile and woollen industries are ordering bigger 
tonnages. Smalls are in demand by electricity-making 
concerns. House coal requirements show an increase. 
Foundry and furnace coke are active. Gas coke con- 
tinues firm. Quotations are: Hand picked branch, 
27s. td. to 29s. 6d.; kitchen nuts, 20s. to 2ls.; house 
coal, 238. to 248.; seconds, 21s. to 22%.; kitchen coal, 
18s. to 2ls.; Derby brights, 2ls. to 22s.; and best 
South Yorkshire, 24s. to 30s. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The statistical state of the 
Cleveland foundry iron branch of trade still confines 
prompt business to very narrow limits, but hope is ex- 
pressed that tonnage will become less scarce, and makers 
are agceepting orders for delivery over periods ahead at 
the tixed minimum figures. Local consumers are anxious 
to accumulate a little stock for emergency purposes, and 
are pressing for larger supplies which are, at present, no 
more than sufficient for current needs. emporary 
transference of furnaces, at week-ends, from make of stee!- 
works iron on to the production of foundry qualities, is 
expected to provide rather more of the latter than has 
heen fortheoming recently from such change. Recognised 
market values are at the level of No. 3 description of 
foundry iron at 81s. delivered here, 83s. delivered to 
pee North Eastern areas, 84s. to Falkirk and 87s. to 
Glasgow. 


Hematite-—Scarcity of East Coast hematite iron is 
still aeute, but customers, while finding prompt parcels 
almost as difficult as ever to purchase, are able to negotiate 
for forward supplies, now that the long expected rise in 
quotations has been officially announced. The advance 
of 12s. 6d. per ton moves up values to the equivalent of 
No. 1 grade of iron at 98s. delivered here with the con- 
tinuation of the 5s. rebate to customers, who do not buy 
in other markets. Merchants are persistently endeavour- 
ing to obtain release of tonnage long overdue for delivery 
under old contracts and most of which is sold to the 
Continent, and are eager to purchase extensively at the 
advanced figures. Some forward business is understood 
to have been put through. 


Output of Pig-Iron.—Last year's production of pig-iron 
1 this district was approximately 7,650,000 tons, as 
against 6,426,000 tons in 1935. The number of furnaces 
n blast in this area at the close of 1936 was 31, or four 
more than a year ago. 


Foreign Ore.—Business in foreign ore is still suspended, 
but consumers are fairly well placed as regards supplies, 
and tonnage coming forward, under old contracts, 


though not so heavy as it has been, continues on what 





must be regarded as a satisfactory scale under existing 
conditions. 

Blast-Furnace Coke.—The large output of Durham 
blast-furnace coke is steadily taken up, and sellers have 
such heavy contracts to execute that they hesitate to 
book further orders at market prices, which are based on 
good medium qualities at 24s. 6d. delivered here. 

Manufactured Iron and Steel.—Unprecedented tonnage 
output of semi-finished and finished iron and steel fails 
to cope fully with the ever-increasing demand. Producers 
are behind with deliveries of several commodities anit the 
output over the first-half of the year of most descriptions 
of material is largely sold. New orders are difficult to 
>. Among the principal market quotations for home 

usiness are: Common iron bars, 101. 10s.; best bars, 
1ll.; double best bars, 11/1. 10s.; steel billets (soft), 
6l. 5s. ; steel billets (hard), 7/. 10s. ; iron rivets, 121, 10s. ; 
steel rivets, 13l.; steel boiler plates, 101. 0s. 6d,; steel 


ship and bridge and tank plates, 91. 10s. 6d. ; steel angles, 
91. 3s. Od. Black sheets (No. 24 gauge) are 12I. for 


delivery to home customers, and 111. 10s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. Fy 
gauge) are 14l. for delivery to home customers and 
131. 5s. f.o.b. for shipment overseas. 

Scrap.—tIron and steel scrap is in good and ey 
demand, with prices tending upwards. Sellers name 62s. 6d. 
for heavy steel, 70s. is paid for machinery metal and 
67s. 6d. for heavy cast-iron; while light cast-iron is 
quoted at 55s.; borings at 37s. 6d.; and turnings at 
45s. 








NOTES FROM THE NORTH. 
Giaseow, Wednesday. 


Scottish Steel Trade.—The year now closing has been 
one of the busiest in the Scottish steel trade, and there 
seems little doubt that during the first part of the 
new year very active conditions will continue to be 
general. Very pressing demands for all classes of 
material have lately been received by steelmakers, and 
even with to-day’s large output it has been quite 
impossible to comply with the urgent requests of 
consumers. The fact that the steel produced in Scotland 
this year is something like 300,000 tons more than in 
1935 clearly shows the activity which has been ruling. 
The total production for the year is about 1,626,000 tons. 
The shipbuilding industry has .been responsible for a 
very large share of the above tonnage, and demands 
from that quarter are likely to be continuous for some 
time because of orders recently. placed. A little relief 
is expected when the new plants come into operation, 
but perhaps by that time the demand may be even 
greater, because of the position on the Continent, where 
makers can only promise delivery months ahead, Makers 
of black-steel sheets have very heavy order books, and 
are being pressed for deliveries béfore elosing for holidays 
this week. Prices are very strong, and are as follows :— 
Boiler plates, 91. 17s. 6d. per ton ; ship plates, 91. 7s. 6d, 
per ton; sections, 9/. per ton; medium plates, 91. 15s. 
per ton; black-steel sheets, No. 24 gauge, in minimum 
four-ton lots, 12/. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in minimum four-ton lots, 141. per 
ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland, very active conditions have been 
ruling over the week, as the demands of buyers have 
been exceedingly heavy. In the case of re-rollers of 
steel bars the current output is on a very large scale, 
and all plant has recently been working to capacity. 
The tonnage of “semis” available is not equal to the 
requirements of the re-rollers, with the result that 
production is not as heavy as it could be. It is hoped 
that this state may be eased before long. The following 
are the current market quotations :—Crown bars, 
101. 10s. per ton for home delivery, and 101. per ton for 
export ; and re-rolled steel bars, 91. 7s. per ton for home 
delivery, and 8. 10s. per ton for export. 


Scottish Pig-Iron Trade.—No change can be reported 
in the state of the Scottish pig-iron trade, and con- 
siderable activity is being displayed. Owing to very 
heavy demands having been made by consumers during 
past months, the year is closing with practically no 
stocks on hand, and the blast-furnaces will be kept in 
action during the holiday period. This will ease the 
shortage considerably, and when deliveries commence 
again the ironmasters will be in a much better position 
to meet the demand. Prices are very firm, and with 
a new scale of rates likely to come into operation any 
day, new business is only being accepted at the price 
ruling on the date of delivery. The following are current 
quotations :—Hematite, 85s. 6d. per ton, and basic iron, 
75s. per ton, both delivered at the steelworks; and 
foundry iron, No. 1, 90s. 6d. per ton, and No. 3, 88s. 
per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, amounted to 499 tons. Of that 
total 99 tons went overseas and 400 tons coastwise. 
During the corresponding week of last year the figures 
were 95 tons overseas and 14 tons coastwise, making a 
total shipment of 109 tons. 








Imports or CoaL InTO CANADA.—Canadian coal imports 
totalled 1,638,259 tons during October, 1936, compared 
with 1,314,128 tons in October, 1935. During the first 
10 months of 1936, Canada’s anthracite imports from 
the United Kingdom reached 1,193,480 tons, and those 
| from the United States 394,951 tons. Bituminous-coal 

imports included 129,872 tons from Great Britain and 
| 7,895,184 tons from the United States. 











NOTICES OF MEETINGS. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6.30 p.m., Storey’s-gate, Westminster, 8.W.1. Informal 
Meeting. Discussion on “The Engineers’ Failure to 
Promote ‘ Safety First ’ on the Roads,” to be introduced 
by Mr. A. Powis Bale. North-Hastern Branch ; Wednes- 
day, January 6, 6.30 p.m., The Literary and Philosophical 
Society, Newcastle-upon-Tyne. Joint Meeting with the 
North-Eastern Centre of THe INstrruTion oF ELECTRICAL 
Enornerers. Annual Meeting. ‘‘ Recent Developments 
in Hydro-Electric Engineering, with Special Reference 
to British Practice,” by Mr. P. W. Seewer. Institution : 
Friday, January 8, 6 p.m., Storey’s-gate, Westminster, 
8.W.1. Extra General Meeting. Ninth Thomas Lowe 
Gray Lecture. ‘“ The Main and Auxiliary Machinery 
of the ‘ Queen Mary,’ ”’ by Mr. J. Austin. 

InstiTuTION oF ELEcTRICAL ENGIngERS.—North- 
Western Centre: Tuesday, January 5, 7.15 p.m., The 
Engineers’ Club, Albert-square, Manchester. “ Light- 
ning,” by Mr. B,. L. Goodlet. Wéireless Section : Wednes- 
day, January 6, 6 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. (i) “Control of Phase-Fading in Long- 
Distance Radio Communication,” by Drs. A. L. Green 
and O. O. Pulley. (ii) “Control of Wireless Signal 
Variations,” by Drs. A. L. Green and G. Builder. Jn- 
stitution: Thursday, January 7, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Ordinary Meeting. 
“ Lightning,” by Mr. B. L. Goodlet. Meter and Instru- 
ment Section: Friday, January 8, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘ Nickel-Iron Alloys of 
High Permeability, with Special Reference to Mumetal,”’ 
by Mr. W. F. Randall. 

InstITruTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
January 5, 7.45 p.m., The Royal Society of Arts, 18, 
John-street, Adelphi, W.C.2. “The Four-Cylinder 
Engine—Maximum Performance, Life and Refinement,”’ 
by Mr. G, F. Gibson. 

InstrruTIoN oF Crvi, ENnGrIngErs.—Manchester and 
District Association : Wednesday, January 6, 6.45 p.m., 
The Manchester Literary and Philosophical Society, 
36, George-street, Manchester. Discussion on “ Corro- 
sion of Iron and Steel,” to be introduced by Mr. M. F.-G. 
Wilson. 

INsTITUTE OF Metats.—Birmingham Local Section : 
Thursday, January 7, 7 p.m., The James Watt Memorial 
Institute, Birmingham. ‘‘ Powder Metallurgy,” by Mr. 
J. C. Chaston. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








AMERICAN ENGINEERING MANUFACTURERS. — An 
authoritative guide to the manufacturers of machinery, 
engineering appliances and materials in the United States 
is published annually by The American Society of 
Mechanical Engineers, 29, West 39th-street, New York, 
U.S.A., under the title “ Mechanical Catalog.” This 
book, of which the 26th issue has just appeared, is 
notable for the clear illustrated summaries it gives of 
the main products of a large number of firms, over 1,500 
such peodasta being described. It forms, therefore, a 
useful reference book, especially for those who are 
uncertain which firm makes the particular item that 
they are interested in, and a very complete system 
of cross-indexing makes it handy to use for this pur- 
pose, or for finding out the range of a specific firm’s 


activities. To the British engineer it is specially 
informative. 
Tue Bristot CoNTROLLABLE-PircH ATRSCREW. 


Since 1934, Messrs. The Bristol Aeroplane Company, 
Limited, Filton House, Bristol, have been developing 
a constant-speed controllable-pitch airscrew, made under 
Hele-Shaw patents, in which the blades are automatically 
rotated about their longitudinal axes to give a constant 
engine speed under all flight conditions. To effect this, 
oil drawn from the engine supply is increased in pressure 
by a small three-cylinder pump and delivered to a servo 
device used for turning the blades, a centrifugal governor 
driven by the engine being employed to control the action 
of the pump. An over-riding device is fitted to enable 
the pilot to adjust the governor from the cockpit to give 
any required airscrew speed. The weight of an air- 
screw of this type, for a 1,000-h.p. engine, is 331 Ib., and 
we understand that it has satistactorily completed three 
50-hour type tests. The makers state that the airscrew 
is particularly smooth in action and stable, and that there 
is no tendency to hunt and no oil leakage. 


British STANDARD Tramine CaBLEes FOR MINING 
Purrosrs.—A_ specification (B.S.8. 708-1936) issued 
by the British Standards Institution, deals with eight 
types of trailing cable for use underground with coal 
cutters. Six primary types are recommended, including 
one with three cores for use on direct-current circuits, 
two with four cores for three-phase circuits, and three 
with five cores also for three-phase circuits. In the 
first case there are two power cores and an earth core, 
while in the others there are three power cores and either 
an earth core alone or an earth core or a pilot core, or an 
earth conductor and a concentric earth screen. The 
two secondary types are each intended for three-phase 
circuits and consist either of three power cores surrounded 
by an earth screen, or of three power cores and a pilot or 
earth core, also surrounded by a screen. The first of 
these secondary types does not fully comply with the 
regulations and permission to use it will therefore have 
to be sought from the Board of Trade. Copies of the 
specification may be obtained from the British Standards 
Institution, Publications Department, 28, Victoria-street, 
London, 8.W.1, at a price of 2s. 2d., post free. 
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SURFACE FRICTION OF ROADS. 


ALTHOUGH the year just closed has been marked 
by an unusual number of efforts to increase the 
safety of the roads, the toll of life and limb shows 
little sign of diminution. It is true that, while the 
number of vehicles in use is increasing, the number 
of accidents remains about stationary, but little 
satisfaction can be felt on this score so long as 
| the weekly total remains in the neighbourhood of 
| 150 killed and 4,000 injured. The basic difficulty 








|confronting those whose business it is to devise | 
reluctance of | 


| safety measures appears to be the 
|the average individual to make any sacrifice of 
| his personal liberty. Perhaps the best illustration 
lof this is afforded by the uncontrolled pedestrian 
| crossings. Although the regulations governing the 
| use of these crossings are now well understood by 
both motorists and pedestrians, they are largely 
ignored by both, although neither would deny that 
if the regulations were strictly obeyed, the safety 
| of the roads would be definitely increased. The 
| difficulty is not a new one, and was, in fact, empha- 
| sised by John Stuart Mill in his essay on liberty, 
| but it does not yet appear to be sufficiently appre- 
whose efforts to solve 
|the road problem are so frequently marked by 
| reliance on the goodwill of the people, rather than 
| on compulsion. 
| Fortunately, certain measures calculated to 
| reduce the number of accidents can be taken, which 
| do not infringe personal liberty, such, for example, 
as improvements in the road surface, and in some 
cases, grading. While many drivers are still lack- 
ing in road sense, it is doubtful whether the further 
| removal of bottle-necks, blind corners, and so on, 
| will lead to any reduction in accidents, but closer 


| uniformity in surfaces from the point of view ot} 


| friction coefficient is highly desirable, while many 


UL 


roads at the present time have a quite unnecessary 
camber. Although, on the whole, great improve- 
ments have been effected in the elimination of 
what may be termed slippery roads, many stretches 
may still be encountered on which, in certain states 
of the weather, the coefficient of friction between the 
| tyre and the road become dangerously low. The 
danger lies not so much in a skid, which according 
to an investigation carried out by the Ministry of 
Transport some two years ago, is only responsible 
for 1-3 per cent. of fatal accidents, but in the 
extension of the available stopping distance. In 
| effect, the result of a slippery surface in this respect 
is equivalent to a partial failure of the brakes, 
and the conditions are frequently rendered worse 
by the driver not taking full advantage of the 
reduced braking power available for fear of a skid. 
The distance in which a car can be brought to rest 
at any given speed depends of course on other 
factors besides the nature of the road surface, but 
| sue h factors as the conditions of the brakes, tyres, 
jand other parts of the vehicle are much more 
| difficult to deal with. They are really the personal 
| responsibility of the driver, and efforts to deal with 
them by legislation will inevitably fail so long as 
|so many drivers do not realise their proper obliga- 
| tions. This is illustrated by the present law making it 
\illegal to drive a vehicle with badly-worn tyres, 
| which is almost ignored by the mass of motorists. 
| It is doubtful whether proposals to ensure efficient 
| brakes on every vehicle by legislation, such as are 
| how being sought in the Draft Construction and 
Use Regulations varying the Road Traffic Act, 
would meet with any happier fate. The weakness 
of this line of approach to the accident problem is 
|that, to make it effective, a quite impracticable 
eo of vehicle examination on the part of 
some authority is necessary. No such authority 
at present exists, as the police force is quite insufti- 
| cient to take over such duties; any attempt to 
lereate a new authority would be regarded by 
| motorists as a new effort to intefere with that 
| personal liberty to which we have already referred, 
and would be met by that form of opposition which 
has already made so many motoring regulations 
| dead letters 

The materials used in the construction of a road 
and their treatment are essentially questions for the 
engineer, whose activities thus have an important, 
although indirect, bearing on road fatalities. We 
have previously suggested, when discussing the 
same subject, that the responsible authorities have 
shown a regrettable reluctance to take advantage 
of the large amount of data rendered available by 
the experience of actual road users, and in a report 
just issued by the Department of Scientific and 
Industrial Research and the Ministry of Transport 
under the title Measurement of the Non-Skid 
Properties of Road Surfaces,* when dealing with 
the technique of testing by means of a machine 
specially built for the purpose, the statement may 
be noted that the results obtained are in general 
agreement with the experience of road users. This 
being the case, it appears eminently desirable that 
more effective means should be devised to take 
| advantage of this experience as an additional guide 
to future action. The special testing machine form- 
ing the basis of this report, and also of a companion 
report issued by the same authorities under the 
title of Road Surface Resistance to Skidding,t 
has been referred to in our columns on several 
previous occasions, and was fully described in vol. 
exxviii, page 4 (1929). It may be recalled that it 
takes the form of a motor-cycle and side car, of 
which the side-car wheel is mounted in a separate 
frame pivoted to the main chassis about a vertical 
axis, thus forming a castor arrangement. When test- 
ing a road surface, the motor-cycle is driven along 
the road with the wheel fixed at an angle to the direc- 
tion of motion, and both the normal force tending 
to restore it, and the load on the wheel, are measured. 
The first of the reports mentioned above is mainly 
devoted to a description of this apparatus, while a 
large number of test results are given in the second. 
The most convenient method of appreciating the 
characteristics of the frictional properties of a road 
surface is to plot a curve abowing the relationship 

















* EM. Stationery Office, 
t Ditto, price Is. 6d. net. 


price 9d. net. 
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between the sideway force coefficient and speed, 
and typical curves for three characteristic, but 
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asphalt, and rubber are referred to. As regards | 
wood paving, it was found that the non-skid proper- | 
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arrester netting. The work of the Committee has 
emphasised the fact that the steaming is vitally 


widely-varying surfaces, are reproduced in both | ties were satisfactory so long as the initial dressing | affected by the correct relative proportioning of the 


reports. 


results obtained from a good surface, the sideway | subsequent undressed surface had a dangerously | from the firebox to the chimney.. 


The first curve given is typical of the| of small chippings and binder lasted, but that the | areas through which the gases pass on their way 


Taking as their 


force coefficient dropping very slightly up to about | low coefficient. This appears to be a typical | basis the minimum area through the tubes and flues, 


30 m.p.h., and being always 
The second curve, for a medium surface, shows a 
coefficient of 0-9 up to speeds of about 5 m.p.h., 
after which there is a steady drop to about 
0-45 at 25 m.p.h. The third curve, characteristic 
of bad surfaces, shows a coefficient of 0-4 at about 
2 m.p.h., dropping to 0-1 at about 25 m.p.h. Roads 
of the third type are now happily rare, and the 
one forming the subject of the test has been 
improved. 

In interpreting the results of a test, it is pointed | 
out that an appreciation of the external condi- 
tions under which a test is carried out is essential 
if the results are to be viewed from the correct 
angle. It has been found that there are two 
factors connected with the external conditions, 
over which there can be no control, which exert a 
considerable influence on the values of coefficient 
obtained. The first of these is the seasonal factor, 
or time of year at which the tests are made, and the 
second the factor. Generally speaking, 
there is a definite reduction in the value of the 
coefficients recorded during the summer months as 
compared with recorded in winter. This 
phenomenon was first noticed on the Kingston By- 
pass, but appears to affect the skidding properties 
of all types of road. The difference between the 
summer and winter values of the coefficient is in 
the neighbourhood of 0-12 at a speed of about | 
10 m.p.h., but becomes rather less at higher speeds. 
No complete explanation appears to be available | 
of this effect, but it is stated in one of the reports | 
that it is certainly due in part to a temperature 
effect. This in fact appears obvious, as a difference 
in temperature is the only basic difference between | 





wetness 


those 








have been acquired from the reports of actual users | 
without the expense involved in employing the | 
special test machine. Rock asphalt has been exten- | 
sively used in city streets on account of its excellent 
durability, and was shown to be definitely dangerous 
in wet weather unless protected by a suitable 
surface dressing. Several experimental lengths of 
road in which rubber has been incorporated in one 
way or another have been laid down during the past 
few years, and in general, these were found to have 
low coefficients even at low speeds. Rubber-| 
grouted macadam, however, gave moderately good | 
results. 
In conclusion, it is stated in the report that | 
satisfactory methods exist for finishing the majority | 
of types of new surfaces so that they will remain | 
non-skid for at least five years under heavy traffic. 
A non-skid life of more than three years cannot 
normally be expected from most surface dressings, 
but in general, improved results and ultimate 
economy may result from closer attention to 
technique, notwithstanding an increase in first | 
in some cases. In view of these statements, | 
the complaints of motorists that many dangerous 
road surfaces are to be met with, which should no 
longer exist with the information at the disposal 
of the authorities, appears to be largely justified. 


cost 











THE LOCOMOTIVE FRONT END. 
Tue design of the smokebox, blastpipe and | 
chimney has been a factor of vital importance ever | 
since Richard Trevethick led the exhaust steam of | 
the first railway locomotive into its chimney, and | 


summer and winter conditions. The actual ex-| found that he had thereby solved the problem of | 


planation given for the difference in the report is 


that summer temperatures soften the binder, some 
of which probably comes to the surface and is rolled | 


by traffic into a thin film. 
falls to winter levels, the rise of the binder is arrested, 
and the film gradually becomes worn away. This 
theory is supported by the fact that the seasonal 
variation is a minimum with a plain concrete road, 


full explanation. 
(Association last September entitled 


“The Effect 


Safety,” Mr. R. G. C. Batson suggested that other 


When the temperature | able draught, and nowhere has this question received 





|the large smokebox. It is, 
: ! | to find in the 1936 Report of the Committee on 
but the fact that it actually exists in the latter case | Locomotive Construction of the Mechanical Division 
shows that softening of the binder does not offer the | of the American Railroad Association. an important 


In a paper read before the British section dealing with the front end in the light of | “ 


: . é‘ : 
, | the experience of recent years with large locomotives. 
of the Road Surface and its Maintenance on Road | 


| mendations, however, it is as well to remind our- 


maintaining a sufficient steam supply. To this day 
: y | 


locomotive boiler efficiency remains dependent on 
the efficient use of the exhaust to maintain a suit- 
more thorough attention than on the railways of | 
the United States, to which we owe the benefits of | 
therefore, interesting 


Before considering the Committee’s recom- 


| blast pipe, &c., obstructs the flow, 85. 


| rence, referred to as “* redrafting,” 


well over 0-9.| example in which all the relevant information could | and reckoning this as 100, the Committee specify 


the following values for the areas subsequently en- 
countered : Maximum area between tableplate and 
bottom of smokebox, 95; minimum, i.e., where the 
Area below 
bottom edge of draughtsheet 75, through netting 130, 
and minimum area of chimney 25; while at the 
other end of the gas flow, they give for the minimum 
area between the top of the brick arch and the 
firebox crown 115. In this way, throughout the flow, 
a steady reduction in the areas through which the 
gases pass is provided. The Committee, however, 
specially emphasise the importance of the area under 
the draughtsheet being less than the minimum 
under the tableplate if the former is to be of value 
as a regulator, and to ensure this they consider it 
permissible, if necessary, to increase the area under 
the tableplate up to 110, with proportional increases 
in the subsequent areas. It is obvious that these 
figures might be rendered futile if the smokebox 
were filled with large pipes, &c., and the report 
emphasises the fact that the space under the table- 
plate must be free from unnecessary obstructions. 
Exhaust steam connections to injectors or feed- 
water heaters, they properly consider are better taken 
from cylinder exhaust passages outside the smoke- 
box, which is no difficult matter with outside steam- 
chests. 

The modification of existing locomotives to con- 
form to these recommendations is a common occur- 
and so successful 
have these modifications been that it is stated they 
may be carried out without any preliminary stand- 
ing tests. Generally, it has been found possible to 
increase the diameter of the chimney; a sample 
case is quoted where the minimum chimney dia- 
meter was increased from 17 in. to 20 in., and the 
blastpipe nozzle from 7 in. to 8 in., with entirely 
satisfactory results and a substantial saving in fuel 
consumption. 

The form of nozzle found most satisfactory, after 
exhaustive tests carried out in the University of 
Illinois, is the plain circular type with no expansion 
of the jet in the blastpipe, and with a simple “ ring ” 
blower of 1}-in. diameter pipe. The exhaust jet 
should, it is stated, be “‘ roughened ” by means of a 
spreader,” that is by a bar across the mouth of the 
blast nozzle, preferably in the form of a cross, the 
width of the bar depending on the diameter of the 
nozzle, i.e., } in. for a 5-in. to 6f-in. diameter. The 





causes of the phenomenon might be slight disinte- | selves that conditions prevailing on American rail-| effect is to increase the surface area and, therefore, 
uration of the surface during the winter months, | ways differ too widely from those in this country, to|the “ pull” of the jet. This principle of backing 





the fact that the surface was usually free from dust, | 
rubber, &c., owing to washing by the rain in 
winter, and the larger amount of oil droppings from 
vehicles in summer than in winter. As would be 
anticipated, the difference in the coefficient due to 
the wetness factor, that is, as between a dry and 
wet road, is much more marked. A typical curve | 
reproduced in the reports for a road having a} 
normal coefficient of about 1-0 shows that when 
rain commences the value drops rapidly to about | 
0-5, and then rises gradually with continuous rain | 
to a value of about 0-62. The actual value of the 
subsequent rise, however, is dependent on the pre- 
ceding weather history over a considerable period. 
If, for example, the rain is the first fall after a dry, 
hot spell, the rise will be the greater the longer the | 
period of draught. 

Reference must be made to the reports themselves 
for details of the test results. It may, however, be 
mentioned that these are divided into three groups, 
relating, respectively, to tests on bituminous car- 
pets on the Kingston By-pass, tests on surface 
dressings, and tests on miscellaneous surfaces. | 
Much of the information given has been previously 
published, that referring to surface dressings, in 
particular, being largely covered by the annual 
report of the Experimental Work on Highways 
(Technical) Committee, on which we commented on 
page 414 of our last volume. The most novel results 
relate to the tests on miscellaneous surfaces, where, | 





allow of direct application of American methods to 
British engines. With their greater distances, 
American trains are fewer and far heavier than ours, 


and their larger locomotives more heavily worked, | 


while inferior coal entails much larger grates, 
necessitating in turn, mechanical firing, which again 


affects grate and firebox design, with an inevitable | 


reaction on draught requirements. 

In their investigations the Committee have con- 
sidered the type of smokebox recommended by the 
former Master Mechanics’ Association in 1906, and 
the conclusions are clearly based on long and patient 
experiments with this design, in which the gases 
emerging from the tubes are deflected by baffle 
plates down to the front of the smokebox before 
being permitted to come in contact with the exhaust 
steam. The arrangement comprises first a vertical 
plate known as the “ diaphragm,” extending right 
across the box at a distance of 30 in. to 36 in. from 
the tubeplate, down to the level of the top of the 
blast pipe proper below the cap. A horizontal 
“ tableplate,” also the full width of the smokebox, 
stretches forward from the bottom edge of the 
diaphragm to just in front of the blastpipe. From 
the front edge of the tableplate an adjustable 
‘‘ draughtsheet ’’ projects downwards and forwards 


| up the steam jet has now been established for some 
time, though some authorities contend that it 
suffices to have projections only, extending into the 
stream, the central part of the bar or cross serving 
no purpose. For the chimney an outward taper of 
1 in 15 is recommended, though | in 12 is regarded 
as permissible, with a continuous parallel extension 
down into the smokebox and a flared end about 
16 in. above the blast nozzle. It has been found by 
tests that with a nozzle and spreader of the type 
recommended the edge of the exhaust steam cone 
makes an angle of about 6 deg., with the vertical at 
normal working back pressures of American practice 
of 8 Ib. to 10 Ib. per square inch ; and in order to 
effectively “seal” the chimney, it has been further 
found that the blast edge should strike the latter 
about 12 in. below the top. From these premises 
the diameter of the blast nozzle is derived, being the 
theoretical width of the blast cone at a 6 deg. taper 
at the height of the nozzle, the diameter being taken 
to the nearest quarter of an inch. Needless to say, 
the greatest care to ensure accurate front end 
assembly is insisted on, with particular attention to 
ithe elimination of draughts. A sound practical 
| addition is a “deflection plate,” in front at th 
| bottom of the smokebox below the door, inclined at 





at an angle of about 30 deg. with the vertical, thus | 45 deg. and backed by cement, to protect the smoke- 


further reducing the area for gas flow. : Finally, the 


| box plates from cinders. An angle iron with a pro- 


space from the front edge of the tableplate to the | jecting flange has been found useful at the top of 


front of the smokebox at the top, through which 


for example, tests on wood paving, smooth rock | the gases pass to the chimney, is covered by spark-| smokebox door. 


‘this plate in keeping cinders from damaging the 
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NOTES. 
Water SUPPLY ON THE Ranp, SovuTH AFRICA. 

Tue constituent authorities of the Rand Water 
Board comprise the municipalities of Johannesburg, 
Randfontein, Krugersdorp, Germiston, Boksburg, 
and other towns on the Rand, the South African 
Railways, and the Transvaal Chamber of Mines, 
all of which receive their supplies of water in bulk. 
The area within the Board’s limits of supply is about 
1,874 sq. miles, inhabited by 1,099,893 persons, 
some 39 per cent. of whom are Europeans, while 
the Board’s sources of supply consist of the Vaal 
River, boreholes in the Klip-River Valley and wells 
at Zuurbekom pumping station. The River Vaal, 
however, is being drawn upon to an increasing 
extent and the recently-published Annual Report 
of the Board for the year ending March 31, 1936, 
shows that whereas the proportion of Vaal water 
in the total annual quantity raised was 60-42 per 
cent. in 1932, this figure had gradually risen to 
78-22 per cent. in 1936. The percentage pumped 
in 1936 from the Zuurbekom wells was 18-49, 
against 29-45 in 1932, while the water derived 
from the Klip River boreholes was equivalent to 
3-29 per cent. in 1936, compared with 10-13 per 
cent in 1932. The Board now takes 20 million 
gallons a day from the Vaal under a scheme, the final 
stage of which was completed as recently as Septem- 
ber, 1934, but the rapid expansion which is taking 
place on the Witwatersrand has caused the Board 
to make provision for the future. By participating 
in the Vaal River Development Scheme, 1934, under- 
taken by the Union Government, powers have been 
obtained under the Additional Water Supply (1935) 
Scheme to abstract a further 60 million gallons a day 
from the river. To provide these additional supplies 
and also water for the Government irrigation works 
on the lower reaches of the river, the Vaalbank 
Dam is being constructed about 10 miles above the 
Board’s existing barrage storage area on the Vaal 
River. The new storage reservoir will have an 
estimated capacity of 873,000 acre ft., or about 
237,000 million gallons. The dam is of mass con- 
crete and of the gravity type and will retain a depth 
of 100 ft. of water. Considerable progress has been 
made, the main foundations having been completed 
and the work carried up to a height of about 40 ft. 
at the time that the report was written. It was 
anticipated that matters would be sufficiently ad- 
vanced for partial storage to be obtained before the 
end of 1936. Moreover, the Government has agreed 
to proceed with the erection of the dam in such a 
manner as to enable a quantity of water equal to 
96,000 acre ft. to be stored for the use of the Board 
by June, 1938. 


FaILuRE OF BuCKET-DREDGER CHAIN PIns. 

An interesting study of the wear of bucket- 
dredger chain pins on three dredgers used for 
maintaining the access channel to the port of Havre 
has been carried out by M. Baudelaire, Ingenieur 
des Ponts et Chaussées, an account of his investiga- 
tions being given in the July issue of the Annales des 
Ponts et Chaussées. Difficulties had arisen in the 
Havre dredging operations owing to the repeated 
fracture of the chain pins. After 900 hours’ service 
pins broke in a regular sequence, on an average at 
the rate of one every 25 hours, both on the dredgers 
when employed on the outer channel, where the 
sea bed generally consists of a compact mixture of 
sand and shingle, and when on the. inner channel, 
where work as a rule is of a lighter nature. The | 
pins had round heads and were of 12 per cent. to 
14 per cent. forged manganese steel, and were free 
to revolve in the eyes and bushes. No such frac- 
tures occurred in the case of two other dredgers 
used on the same work. In these dredgers the pins 
had a rectangular-shaped head, which prevented 
them turning. 


to a considerable depth. These fractures had the 
appearance of fatigue fractures produced under 
alternating bending stresses, the metal being smooth 
near the edges and clearly granular at the centre. 
A fixed pin fitted for trial in one of the first three 
dredgers showed only a slight permanent deforma- 





| 





tion after a 3,000 hours service. One of the two 
latter dredgers, having had to be altered, was 
equipped with a new chain to take round-headed 
pins free to revolve. These were 105 mm. (44 in.) 
in diameter, and replaced the previous locked pins 
80 mm. (3} in.) in diameter. After only a short 
period of service the new and larger pins acquired 
the same exterior appearance referred to above, 
but the first fracture occurred after a greater length 
of time, viz., 2,872 hours, when they started 
breaking, at the longer interval of 93 hours, on an 
average, instead of 25. On making inquiry of the 
Suez Canal Company and also of the harbour 
authorities at Boulogne and Nantes, it was learnt 
that the dredgers in these cases are equipped with 
forged manganese-steel pins having the head locked 
to prevent turning in the eyes and bushes, and that 
while fractures are not entirely unknown, they are 
far from being as frequent as at Havre. A trial 
was, therefore, made of eight pins having the head 
shaped so as to prevent turning ; these were fitted 
to one of the Havre dredgers. With this pattern 
none broke after a service of 3,000 hours, whereas 
almost all the others fitted at the same time but 
free to revolve had given way. As a result of the 
investigations all the bucket-dredgers in service 
at the port of Havre are now fitted with pins which 





cannot turn. 


THE Port or Ranaoon. 


The importance of Rangoon as a port may be 
gauged from the fact that it is used by numerous 
ocean-going steamers of many nationalities, the 
aggregate gross tonnage of which has been in the 
neighbourhood of 7,500,000 annually for a number 
of years past. With the exception of 1932-33, 
when it was 4,623,286 tons, the total sea-borne 
trade of the Port has amounted to well over 
5,000,000 tons per annum during the past five 
years. The affairs of the Port are in the hands of 
a Board of Commissioners which, in addition to 
administrative duties, carries out all the necessary 
engineering and similar works and dredging opera- 
tions. In connection with tne latter it is noted in 
the Commissioners’ report for the year ending 
March 31, 1936, that 772,000 tons of sand and 
silt were dredged in that year from the Western 
Approach, the Monkey Point Channel, the Dunnee- 
daw Reach and other localities, that 82,350 tons of 
spoil were removed from the berths at the wharves 
and jetties of the port and a further 29,801 tons 
from the neighbourhood of jetties and behind 
pontoons. An important piece of reclamation work 
was undertaken along the Lanmadaw foreshore, 
between Godwin-road and Crisp-street, towards the 
close of the previous year, and on March 31 last 
the revetment and the greater portion of the 
reclamation work had been completed. The fore- 
shore area between Godwin-road and Stevenson- 
street is being actively developed, and works 
involving the construction of three blocks of go- 
downs, roads, drains, and railway sidings were 
nearing completion at the end of the year covered 
by the report. The policy of replacing timber 
pontoon jetties by reinforced-concrete structures is 
being pursued as traffic requirements and other 
circumstances permit. A work of some interest, 
sanctioned last January, was that of foreshore 








An examination of the broken pins | with at length in ENGINEERING, vol. cxlii, page 42 
of the first three dredgers revealed on their outer | (1936), so that it is only necessary to recall that the 
surface—apart from wear due to sand—a multitude | main conclusion arrived at was that even under the 
of fine cracks each of which formed the starting- | worst conditions the Port would be accessible with- 
point of a fissure, which in some instances reached | out serious difficulty to vessels of the size generally 


any major dredging operations over the Outer Bar. 
The financial burden of such operations, which 


using the Port, was not considered to be justified. 


protection at Syriam Point for a total length of 
1,690 ft., by means of a protective wall of stone 
laid, where necessary, on a mattress of brushwood 
fascines. At the end of the year 12,844 cub. ft. of 
stone had been placed, and the work was proceeding 
satisfactorily. The report also refers to the tidal- 
model investigations into the problems of the 
approach channels over the Outer Bar of the 
Rangoon River, begun in 1932 and completed 
during the year under review. The matter is dealt 


using it at present. Hence it was decided not to 
proceed with, or at least to postpone indefinitely, 


would benefit only a small percentage of vessels 


THE ENGINEERING OUTLOOK. 


I.—Economic RETROSPECT FOR 1936 AND 
PRosPECTS FOR 1937. 

THE recovery in the British engineering industry 
noted in 1934 and 1935 has been greatly accelerated 
during the past year, and the average rate of activity 
during the first three-quarters of 1936 was nearly 
13 per cent. above the 1935 level. The Board of 
Trade index of production (given in Table I below) 
has recently been recalculated on the basis of 
1930 = 100, and this clearly brings out the fact that 
the activity in the industry has now considerably 
surpassed the best pre-depression years of 1929 
and 1930. Whereas last year certain sections of 
the engineering industry lagged behind others 
in their recovery, there is now scarcely any section 
which is not fairly fully occupied. While the pre- 
depression level has not yet been reached, 1936 has 
seen substantial recovery in shipbuilding, and the 
railway re-equipment programmes, together with 
a welcome increase in exports, have assisted in 
dragging the locomotive industry out of the des- 
perate condition which it was in a few years ago. 

Many sections of the engineering industry have, 
of course, been considerably aided by the rearma- 
ment programme, which has affected not only those 


TABLE I.—-Indices of Production. 
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normally directly responsible for arms manufacture, 
such as military aircraft, naval shipbuilding and the 
manufacture of ordnance, but also those which partly 
through not being so fully occupied as other 
branches of engineering, have received substantial 
Government orders, e.g., tanks in the case of loco- 
motive firms, and shell cases in the case of textile 
machinists. 

Whereas, however, in 1935 recovery in exports 
made some contribution towards recovery in the 
industry as a whole, the total British exports of 
machinery in 1936 have barely maintained the 
volume of 1935, and still remain 33 per cent. below 
the 1928 maximum. There has, it is true, been a 
recovery in the value of engineering exports amount- 
ing to over 6 per cent., but it must be remembered 
that costs have definitely tended to increase through- 
out 1936 as regards both labour and raw materials. 
Great Britain failed to experience the normal 
reaction to currency devaluation in the early days 
of the depression—namely, the increase in the cost 
of imports—because she represented in the case 
of so many raw materials one of the most important 
world markets, and the strength of her purchasing 
power was sufficient to inflict what was, in fact, a 
deflationary process on the rest of the world. Now, 
however, with the general rise of raw material and 
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commodity prices, producers of these are in a much | currently held in certain circles that the recent | as 10 per cent., to a maximum for the last decade 


stronger position and this country is being faced | reduction of the fiduciary issue may be a prelude|of 1,174,980. 


In spite of this increase in the 


with an inerease in the cost of imported materials|to a settlement of the American debt question | number of insured workers in the industry, there 
at a time also when the volume of imports, as a| rather than connected with the subject of rearma-| has beeen a further substantial drop in the number 


result of rearmament and other factors, is also 
increasing. It is only necessary to draw attention | 
as an example of this to the rise in the price of | 
copper (one of the most important imported raw | 
materials of the engineering industry not only for | 
clectrical engineering but also for general engineering | 
brasses) from just over 351. per ton for standard | 
at the end of 1935 to over 45/1. at the end of 1936 ; 
but the price of lead (used for cables and batteries 
and a variety of other engineering uses as well | 
as extensively in the constructional trades) has | 
followed an even more striking course. On the whole, 
in spite of the substantially increased costs of | 
imported iron ore and of coke (following, for 
instance, the agreed increase in coal prices to meet 
the miners’ wage demands) the steel industry | 
has resisted the temptation to push up steel prices 
to excessive levels under the influence of the unique | 


France ll Employment in British Engineering Industry. | 
Number Number Number 
Insured Unemployed Employed 

July 1,080,000 133.836 46,704 
1.100.850 122,429 O78,411 
1, 100,350 176,150 024.200 
1.004.150 0,763 04 38 
1.075330 103,386 071,044 
1.100.770 80.650 LOL | 
1,116,970 177,181 939,780 
1.106.600 7080280 S10.561 
Love 320 104.656 774,04 
1.057.320 230588 817,732 
1.008.000) 145.515 125,387 
Loe2.o70 IZa514 063,556 
1.174.080 S6.0198 1.088 67 





demand conditions now current and of the long| 
delivery dates on most classes of steel; but steel | 
prices have risen, in the case of certain classes, such 
»8 motor body sheets, to an extent which has evoked 
strong protest from the engineering industries 
concerned 

The importance of international trade to the 
future of the engineering, as also to that of most | 
other British manufacturing industries, can scarcely | 
be over-emphasised. The main rush of rearmament | 
orders is likely to have spent itself by the end of | 
1937 or at any rate by mid-1938, and if a trade | 
recession is to be avoided it is of vital importance 
to develop export markets, which many British 
manufacturers have recently tended sadly to neglect 


Trance iil United Kingdom Steel Consumption 


(Monthly Average : Tons.) 

Retained Apparent 
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an be separated from | 
owing to the difficulties of trading and to the lower 
prices usually obtained compared with the home 
market. The present situation offers perhaps 
greater possibilities than any previous boom, since | 
recovery in exports has before usually come more 
or less simultaneously wit) recovery in the home | 
market, whereas there is still the possibility that a 
recovery in exports will ir the present instance | 
be superimposed on the home market boom. 

In this connection the recovery in the former 
gold-bloc countries, which, in spite of accompanying 
dislocations, has followed on the heels of devaluation 
more quickly than was perhaps commonly expected, 
is a promising factor, as British exports to the 
Continental countries still represent a large propor- 
tion of the total export trade in many engineering | 
and other products. 

} 


It is, moreover, widely hoped that the recent 
international currency agreement will be extended 
in scope, on which factor bears the impression 





| levels, and has led to increased use of services such | 


ment finance. | unemployed, which is now under 7} per cent. of 
The process of capital re-equipment which, as|the total insured workers, and is considerably 
pointed out in this review last year, has formed the | lower than the previous 1929 minimum. Although 
basis of engineering recovery, has continued during | denied by the unions, there is almost certainly a 
the present year to a remarkable degree, and | definite shortage of skilled workers in many trades, 
illustrates, particularly in the case of the heavy |e.g., toolmakers and sheet-metal workers, and, as 
industries, the extent to which re-equipment was | stated last year, it is unfortunately necessary to 
forced to lag behind during the post-war years, | recognise that a substantial proportion of the men 
even the boom of 1928-29 having affected more | registered as unemployed in such trades must also 
the consumption goods than the capital goods in-|now be regarded as unemployable. Demands for 
dustries. increased wages have, of course, been characteristic 
A further factor of the greatest importance,|of most industries during the past year, and the 
however, has been the fact that raw material and | engineering industry has been no exception. It is 
foodstuff prices fell in the early days of the slump | to be hoped, however, that the increase in costs 
much more rapidly than wages, which resulted in an | involved will not make the industry non-competitive 
increase in real incomes and enabled an increasing | in export markets, which, as emphasised above, are 

proportion of the latter to be spent on semi-durable | of such importance for its future prosperity. 
consumption goods and services, rather than on the} As already indicated, both the production and 
bare necessities of life. Apart from its effect on| consumption of steel, figures for which are shown 
the building industry this has, for instance, further | in Table III, reached in 1936 an all-time record, 
increased the sale of motorears, refrigerators and | but the showing made by exports is even less satis- 
| factory than in the case of the engineering industry, 





Taste IV United a. Retained Imports of | since these declined by about 8 per cent. Imports 
are, of course, now controlled by the Cartel agree- 
ven Volume Declared Value per | ment, but owing to the strong demand of the home 
Tons Value fon market, additional import quotas were granted 
- during 1936, thus accounting for the rise compared 
¢ € with the previous year. 
1923 a7 084 18 58a O70 Bs. - The building industry, which was one of the 
2. TA olZwas ote a » . : . 

1026 74,572 i 153-2 original factors causing a recovery in steel output, 
prod onan a | | has shown an interesting trend during 1936, there 
1920 107.874 7 162-4 having been in recent months a definite falling off 
1930 100,742 16,356,157 162-4 : shnildi activity . > > , b- 
1081 na oan 14190080 a house building activity, compe nsated by sub 
lesz 51,838 0,359,076 180-6 | Stantially increased commercial and factory building, 
aay oi 147 an ena ver 4 ; in which, of course, the steel industry is more 

3 , ‘ . give ‘ ° ° s 
1935 68,986 12,204,936 177-0 |directly interested. A good deal of this new 
oendl 65,568 16,938,415 AdT-0 factory building has undoubtedly resulted from 


rearmament, the direct and indirect demands from 
which have considerably affected the steel as well 
vacuum cleaners to many families of lower income | as the engineering industry. 
Retained imports of machinery, which showed a 
as transport and laundries and entertainment | quite substantial increase in 1935, further increased 
services such as the cinemas and greyhound tracks | by as much as 44 per cent. by volume during 1936. 
all of which are themselves customers of the|A good deal of these imports, as the high value 
engineering industries. | per ton suggests, is due to the demand for specialised 
There is some danger that with the increase in| machines, for instance, owing to the establishment 
the cost of living which is now taking place, this| by foreign companies of manufacturing subsidiaries 
surplus for expenditure on services and semi-durable | in this country as a result of the tariff. 
consumption goods may be reduced, and in view of | There is no doubt, however, that the delivery 
the fact that capital re-equipment in overseas | conditions in certain sections of the British engineer- 
countries has lagged behind that in Great Britain,| ing industry, such as machine tools, have led to 
increased imports in spite of the tariff, since in 


* Estimate based on 11 months 


Panty V.—United Kingdom Exports of Machinery. | engineering equipment speed of delivery may often 
me Volume Declared Value per be of greater importance than price. eae : 
Tons Value Ton. The trend of exports, which is given in Table V, 

has already been mentioned as unsatisfactory, the 

¢ ¢ | 1935 level having been barely maintained. It will, 

639,389 33.402,474 48-7 however, be shown in successive articles dealing 


40,163,045 95-0 





with individual sections of the industry that some 


5, 686,087 05-9 
49,043.300 | 97-4 of the latter have substantially improved their 
oe sani os s export position. 

46,928,361 97-5 As already indicated, the prospects for 1937 
a 71Re01 roy may be regarded as entirely favourable, and the 





record levels of 1936 are likely to be maintained or 





27,024,000 | oR -3 





32,810,462 98-0 »¥Y CeEdeA al » s Te is =+¢ is 
$8 495,459 1OL-5 excet de d, provided that there is no substantial 
40,970,718 107-5 decline in exports. Taking a longer view, how- 


ever, the prospects for the industry in what must 
now be regarded as the secondary stages of a boom 
are less reassuring unless a recovery in export trade 


* Kstimate based on 11 months 


it is probably to these that the British engineering 
industry must look when rearmament orders begin 
to fall off. In this connection recent large foreign 
orders such as for railway material for China and 
steelworks plant for Turkey are moves in the right | 
direction. 
In Table I are shown the Board of Trade produc- 
tion indices for * Engineering and Shipbuilding ” | price 2s. 2d. each, by the British Standards Institution, 
and the * [ron and Steel Group,” respectively. As | 28, Victoria-street, London, 8.W.1. They have been 
: ; : | issued as the result of a request for data on steels of 

stated above, it will be seen that in both cases 4| these types from the committee engaged in the prepara- 
post-war record has been achieved. |tion of the British Standard Specification for gears. 
A further indication of the continued improve- | The provisions cover the requirements for the purchase 
nt is given by the fi “s fi ‘ lov t sh | of bars and billets for forging, and bars for machining. 
mon 18 given by © hgures tor employment SAOWN | while the heat treatments and the mechanical properties 
in Table II. There has in particular been a further | laid down are based on 1}-in. diameter test samples. 
substantial 


increase in the number of insured | Attention is called to the fact that it must not = 

. : : . infe imi vi s for, or th 
workpeople in the engineering industry, which has inferred that similar treatment will be used for, 0 ‘ 
increased in the three vears since 1933 by as muc 


can be achieved. 








Brrish STANDARD SPECIFICATIONS FOR CHROMIUM 
AND NICKEL-CHROMIUM STEELS.—-Two specifications, 
namely, No. 681-1936, referring to carbon chromium 
| steel and No. 682-1936, concerning 3 per cent. nickel- 
| chromium case-hardening steel, have been published, 


same mechanical properties required of, parts made from 
h | these steels. 
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LETTER TO THE EDITOR. 





MONOLITHIC FURNACE LININGS. 
To THe Eprror or ENGINEERING. 


Dear Srr,—The description of the Pyruma Fire 
Cement Gun in your issue of the 11th inst., and its use 
for providing a smooth * monolithic ”’ lining to a fire- 
brick furnace, raises a subject of great interest to 
engineers who have to maintain furnaces under present- 
day conditions, when long periods of uninterrupted | 
work and freedom from loss of time due to repairs are | 
of paramount importance | 

Monolithic linings, whether of the plastic or concrete 
type, to be reliable over long periods, must be truly 
monolithic and jointless throughout; not merely a 
surface coating on a firebrick wall but a solid jointless 


material, 

A skin of so-called monolithic material on a firebrick | 
wall does no more than give a little longer life, because | 
it is merely a skin on a brick base, and will disintegrate. | 

\ truly monolithic lining without a firebrick base 
gets rid of the fundamental trouble of disintegration 
beginning at the joints, and lasts usually three times 


« long as any lining with a firebrick base. 

I have for some years past been using true mono- | 
lithic furnace linings, both for boiler and heating 
furnaces, and having used them would not on any | 


account return to so-called monolithic linings which are 
merely skins, which no matter how applied will soon 
commence to peel off, a defect which can never arise 


with a true monolithic lining 
Yours faithfully, 
Anprew Srewart, M.I.E.E. 
Egyptian House, 
170, Piccadilly, W.1 
December 23, 1036 





ELECTRIC 
MACHINE. 


THE * BIRTLEY ”’ 
COAL-PICKING 


Tue machine illustrated in Figs. | to 4, on this and the 
opposite radical an innovation in coal- 
preparation plant as was the method of pneumatic 
separation for small coal introduced in 1925 by the same 
firm, Messrs. The Birtley Company, Limited, Birtley, 
Co. Durham. ‘The new machine, known as the “ Birt- 
ley * electric picker, is intended for dealing with large 
coal of a class from which, up till the present, the shale 
has had to be removed by hand picking from moving | 
belts. This method, a familiar one at most collieries, sat 
the best inconsistent, as its efficiency depends entirely 
on the judgment of the men, women or boys employed, 
a characterist ix liable to be affected by varving physical 
and mental conditions, such as fatigue and lack of con 
centration. The difficulty of securing uniform results 
becomes greater when hand picking is used for extract- 
ing middlings or classifying coal into hard and soft. 
In developing the electric picker Messrs. Birtley have 
substituted for the uncertain human element the more 
reliable one of automatic electro-mechanical separation, 
but it should be understood at this point that the firm | 
makes no that hand-picking can be entirely 
dispensed with in all cases; possibly it can only be 
about 50 per cent. of them Even 
notable forward step in colliery 





pages, 18 as 





claim 
eliminated in so 
the machine is a 
mechanisation 
Before describing the 
the principle employed in it 


the machine 
stated. 


construction of 


must be 


The 


degree of electrical conductivity of all substances is, | 


well known, different in each, though these 
differences are very small in some cases. They are not 
very marked in the case of coal and shale, the latter 
having a larger degree of conductivity than the former, 
but by using a sensitive detector the minute electric 


as is 


currents passing in the two cases can be identified and 
amplified to actuate suitable separating devices. 
Highly sensitive thermionic valves are employed in 
the detecting circuit. An example of the electric 
picker is shown in Fig. 1. This, however, is not in 
its simplest form, as employed for separating the raw 
coal into the two products of refuse and clean coal, 
but has a second stage in which middlings are extracted 
or the coal classified. The machine will handle coal 
ranging in size from 2 in. to 8 in., and will be recog- 
nixed at once as taking up considerably less room than 
a picking belt, which, moreover, requires to be well 
lighted and to be attended by well-trained pickers 
under adequate supervision. The labour required for 
the electric picker is very small and no special lighting 
arrangements are required. The cabinets containing 
the thermionic valves do not appear in Fig. 1. As the 
device is electrical, considerable latitude is, of course, 
available as regards the situation of these cabinets. 
Referring again to Fig. 1, 
bottom is seen at the right. The be 


material to 





| 


| The 


: . . 
circular holes through which material less-than 2 in. 





a tray with a corrugated | chute. 
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near end supported on rollers in such a way that this | thermionic valve. 


has, virtually, only a reciprocating movement. 
valleys of the corrugations are perforated with 
» 


part 


escapes, the tray thus functioning, to some extent, as a 
screen. The reciprocating end of the tray is seen in 
the bottom left-hand corner of Fig. 2, and it will be 
realised that the material has been marshalled into 
lines in the corrugations by the particular movement 
provided. The material is deposited by the tray on 
to a steel and textile travelling belt, which belt, as it 


| moves away from the tray at a higher speed than the 


material is delivered to it, carries away one piece only 
at a time from each corrugation. The result is that a 
continuous stream of material is carried through the 
machine with the component pieces about 18 in. apart 
and in as many distinct paths as there are corrugations. 

The lines of material are kept from subsequent inter- 
mingling by the vertical guide vanes visible in the 
centre of Fig. 2. Immediately behind the exit ends 
of the guide paths will be seen flat hanging plates. 
These form one contact of the electrical detector, 
the steel belt forming the other. As the material is 
carried along by the belt it comes into contact with 
the plates at the rate of about three pieces per second. 
The plates, of course, swing back to allow the pieces 
to pass. At this point the second stage may con- 


Two-StTace 





veniently be dealt with, it being understood that 
the first stage separates only pieces which are all coal 


or all shale. But it may happen that a piece of coal 


| 
| 


MacHINeE. 


If this voltage does not exceed a 
predetermined limit, the gates remain open, as in three 
instances in Fig. 4, and the material, in this case coal, 
is carried over the gap at the back of the gates by the 
momentum acquired on the belt. It is therefore 
deposited without interruption on the discharge chute. 
On the other hand, if the piece passing through the 
detector device is of shaJe, the resistance is lower and 
a higher voltage is applied to the valve causing it te 
actuate a relay, completing a circuit in which is the 
solenoid of the gate-lifting gear. The gate is then 
lifted as shown in two instances in Fig. 4, and the 
piece striking it falls into the gap behind the gates, 
whence it passes to a chute leading to a collecting bin. 

The gates of the first stage only close and discharge 
pieces down its gap when those pieces are wholly of 
shale, but coal containing shale bands, that is, middlings, 
may, naturally, be passed as all coal. Such pieces, being 
delivered on to the second belt, are carried by it to the 
second array of detectors and there electrically examined 
again. After passing the detectors the second row of 
gates intercept or let pass the material in a similar 
manner to the first row, with the result that the 
middlings fall into the gap and thence to its chute, 
while the clean coal is delivered over the end chute of 
the machine. In some cases the coal may not contain 
bands, but may require to be classified into “ hard ”’ 
and “soft,” &c. As the degree of conductivity of 
these two classes varies as it does with coal and 
shale, it is only a matter of adjusting the detector 


may contain a band of “ dirt,”’ such as pyrites or thin | circuits in the second stage to differentiate between 


shale, 


and if separation of these middlings is required | the two, any stone or other non-combustible material 


a more sensitive detector than the swinging plate is| having been previously removed in the first stage. 
| x } . & 


needed. 
in Fig. 3. 


This is provided by the arrangement shown| A recent inspection of the machine at work showed a 
Instead of swinging plates the pieces pass | very satisfactory degree of cleaning and classification. 


successively through screens of flexible spring wires, The only shale that got through as far as we could 


the first screen having a single row 
forming, with the belt, the two contacts of the electrical 
device. The second sereen consists of a pair of hori- 
zontal rows of wire, forming the two contacts. Suppose 
a piece of coal contains an exposed dirt band either 
on the vertical or horizontal faces, then one or more 
of the wires is bound to touch it and it is thus identified 
and prevented from passing into the clean coal. 

The actual separation is effected as follows: The 
view given in Fig. 4 shows the clean coal discharge 
end of the machine. Just above the sloping discharge 
chute will be seen five gates, two of which are in a 
different position vertically from the others. Behind 
the gates is the discharge-end pulley of the belt, and 
between this pulley and the back of the gates is a gap. 
The gates are operated vertically by the solenoids 
seen on the top of the frame. A precisely similar 
arrangement of gates and solenoids is fitted in the 
first section, as will be clear from Fig. 1, the only 
differences being that the detecting devices differ, as 
already explained, and that the material passed through 
the gates of the first section is discharged on to the 
belt of the second section instead of over a delivery 
As the pieces pass through the detectors the 
several contacts establish a circuit through the material 


separated is deposited on this tray, which at its far| and, according to its degree of electrical resistance, 
a rotary 


end is given * sieving ” 





motion and has its | different voltages are applied to the grid circuit of the 





of vertical wires | see 





was an occasional thin slate-like piece, which, 
lying flat on the belt, could slip through the narrow 
clearance between the detectors and the belts. This, 
no doubt, could be prevented, but it would be hardly 
worth while. The preciseness of separation of the 
clean coal from the middlings was very marked, and 
the certainty with which a mass of mixed material 
deposited on the tray was rapidly sorted into three 
groups was a tribute to the ingenuity of the design and 
to the practical methods of construction of the machine. 

In conclusion, it may be pointed out that the machine 
illustrated is not invariably so constructed, but the 
picker can be varied to suit the quantity and size of 
the particular material handled and the number of 
products required. Of these factors, the quantity 
determines the number of corrugations and gates, the 
size governs the width of these parts and the connecting 
channels, while the number of products fixes the number 
of sections or stages. 








Re-Orentnec oF Mountain AsH CoOLLIERY.—Messrs 
The Powell Duffryn Colliery Company are shortly 
re-opening the Navigation Colliery, Mountain Ash, 


which was closed four years ago. It’is one of the largest 
steam-coal pits in the valley, and colliers will be re 
engaged gradually until it is again working at full 
capacity. 
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ELECTRIC COAL-PICKING MACHINE. 


MESSRS. BIRTLEY. 


THE 


BIRTLEY COMPANY, LIMITED, 


(For Description, see Opposite Page.) 








Fig. 2. 





MATERIAL-MARSHALLING GEAR. 
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THE LATE MR. I. S. OSBORN. 


Ir is with regret that we learn the news of the 
death of Mr. Ian Samuel Osborn, which took place, 
after a brief illness, at the early age of 36, on Decem- 
ber 19, at his home in Endcliffe Hall-avenue, Sheffield. 
Mr. Osborn was the eldest son of Mr. Fred. M. Osborn, 
director of Messrs. Samuel Osborn and Company, 
Limited, Clyde Steel Works, Sheffield, and a grandson 
of the late Mr. Samuel Osborn, the founder of the 
Company. Mr. Ian Osborn, who joined the board of 
directors of his father’s firm in 1927, was educated 
at St. Anselm’s School, Bakewell, Derbyshire, and at 
the Leys School, Cambridge. He subsequently went 


up to Christ’s College, Cambridge, where he took an 
honours B.A. Degree in Engineering. After leaving the 
University, he became an engineering pupil at the 
Sheffield works of Messrs. Davy Brothers, Limited, 
and subsequently joined Messrs. Samuel Osborn and 











SOLENOID-OPERATED DISCHARGE GATES. 


Company, of which, as already stated, he became a 
director in 1927. He was associated particularly with 
the steel-foundry side of the business, and during the 
past few years had acted as personal assistant to his 
uncle, Mr. Samuel Osborn, the chairman of the Com- 
pany. He became a member of the Iron and Steel 
Institute in 1925 and of the Institute of British 
Foundrymen in 1932. 








NOTES ON NEW BOOKS. 


A PROFESSOR and two assistant professors of industry 
in Pennsylvania are joint authors of a book entitled 
Management of an Enterprise, published by Sir Isaac 
Pitman and Sons, London, price 21s. net. This is the 
result of classroom teaching, the object being “‘ to provide 
for students and business executives a well-balanced 
treatment of management essentials.”” Seventeen 
chapters are given to the subject and these, together 





SNGINEERS, 





ENGINE SING 
Seconp-StaGe ExLectricaL DETECTORS. 


with the index and a bibliography, cover 470 pages. 
The authors, Messrs. C. C. Balderston, V. S. Kanatasz 
and R. P. Brecht, have dealt with their subject fairly 
comprehensively. The first two chapters are confined 
to a definition of management and its functions. These 
are followed by others on design ; fixing selling prices ; 
the provision of power, heat, light and ventilation ; 
standards of output and quality of product, incentives ; 
purchasing ; planning; budgeting; and the manage- 
ment of personnel. The book will provide a better 
basis for teaching than many of its kind and there are 
many people already in industry who could learn 
something from its pages. For example, in considering 
the size of manufacturing batches for a stock product, 
the student is told that the following factors should be 
considered : The probable demand ; setting-up costs, 
and any other charges involved per batch whatever its 
size; the manufacturing cost; what is called the 
* carrying ’ charge—interest on the capital represented 
in the value of the goods made; and insurance there- 
on; and storage charges. A student taught on these 
lines will gain information of a kind which should 
enable him to become immediately useful to any 
manufacturer. Many quotations are used the sources 
of which are given and these, in themselves, can make 
a useful basis for a reference library on the subject. 


The use of the nozzle or orifice plate is now a common 
form of apparatus for the measurement of fluid 
flow. A completely new edition of a former work, 
Regeln fiir die Durchflussmessung mit genormten 
Diisen und Blenden, embodying rules for the measure- 
ment of flow with standard nozzles and orifice plates 
has now been produced by V.D.I.-Verlag G.m.b.H., 
Berlin, at the price of 4-5 marks. Whereas the first 
two editions were chiefly concerned with carrying out 
measurements for experimental determinations, the 
new edition also adds procedure for measurements in 
practice. Since the accuracy which is so essential in 
research cannot in many cases be reproduced in com- 
mercial practice, some tolerance must be allowed 
under the latter conditions. With this fact in mind, 
a distinction is made between the actual determination 
of rules for measurement and supplementary principles. 
The former editions have been checked and are now 
extended to embrace results conforming to the latest 
research ; in some cases the values relating to standard 
nozzles have had to be altered as the result of these 
later experiments. It may also be mentioned that 
the quantitative values of the tolerances have been 
slightly altered. The supplementary sheets supplied 
with the work make it easy to apply the rules, and 
contain all the important equations and fundamental 





principles in handy form. In the new edition the 
theoretical considerations have been separated from 
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the actual rules and placed in the supplement as a 


ENGINEERING. 


| (price 1-35 marks) is now appearing in its eleventh | 


special section, which also deals with principles for the | edition is proof that it has established its usefulness. 


extensive utilisation of the nozzle plates. Model 
examples for quantitative measuring of gas, water and 
steam show the correct application of the rules. The 
book 1s well indexed for easy reference 


For many years after the use of the theodolite had 
become almost exclusive in the surveying of metal 
mines the surveyor had to make shift with instruments 
which were essentially similar to those designed for 
surface work. Adaptation to underground require- 
ments were apparently made only with reluctance by 
manufacturers, and progress until 
recently was slow. The surveyor to-day, however, 


cannot justifiably complain that the exigencies of mine | 


surveying have not been adequately provided for by 
the makers of precision instruments. On the 
important mines it may happen that the same theo- 
dolite has to be used for both surface and underground 


work, and whereas instruments of old design had many | 


shortcomings for this dual use, modern designs enable 
the surveyor to carry out all his work with greater 
ease and far more accuracy than did the old types. A 
text book on metal mine surveying cannot now fulfil 
its object satisfactorily if it fails to mention’ modern 
designs of mining theodolites; for which reason and 
also because of the general excellence of the work, both 
students and practising mine surveyors will welcome 
the appearance of a new and revised edition of Metal- 
liferous Mine Surveying, by F. Winiberg, of the School 


of Metalliferous Mining, Camborne, Cornwall (London : | 


Mining Publications, Limited, price 15s.). There is no 

padding ” ; no time is wasted with irrelevant matter. 
On the other hand each aspect of the subject—many 
of which we have seen treated all too briefly or even 
omitted in more pretentious works—is covered in a 
thoroughly practical manner. Thus after describing a 
practical mine-property triangulation the student is 
not just told that “ care should be taken in measuring 
the base line,” but he is given practical instruction 
how this is done. Chapter X, © Orientation of an 
Underground Survey and its Connexion to the Surface 
Triangulation,” is one which deals with one of the most 
important aspects of mine surveying and is to be 
commended for its thoroughness, Two chapters on 
inclined shafts and stope surveying are again examples 
of a treatment comparing very favourably with larger 
text books. The volume, which has the advantage 
of being handy in size, is well printed and copiously 
illustrated throughout. 


In a recent issue of the Journal associated with the 
Royal Technical College at Glasgow, Professor J. Muir 
continued an account of his work on the overstraining 
of mild steel, with special reference to the effect of 
annealing and overstraining on notched-bar bending 
tests with longitudinal and transverse specimens. 
This investigation has revealed a tendency for longitu- 
dinal specimens to break at the V-notches with the 
fibres broken across, compared with which the trans- 
verse specimens open out without snapping at the 
notches. It is of interest to note that the subject of 
corrosion-fatigue mentioned on page 551 of our issue 
of May 1936, is involved in the experiments 
described by Mr. T. U. Matthew, relating to the 
observed effect of continuous corrosion and abrasion 
on the fatigue strength of steel; the simultaneous 
action of corrosion and abrasion is here shown to have 
an inhibitive effect, due to polishing by the lubricating 
iction of the corrosive fluid used in the tests, An 
analytical treatment of the stresses imposed on hemi- 
spherical or dished ends of tubes was contributed by 
Mr. ©. M. Moir, who applied his method to the case 
of welded shells subjected to internal pressure, and 
stated the results in a form that can be utilised without 
difficulty in drawing offices concerned in the design of 
such parts. Some of the papers included in the journal 
are naturally of an introductory nature, such as that 
by Mr. J. B. O. Sneedon, who gave a graphical record 
of results derived from an investigation into the effect 
of reheating on the efficiency of compound engines. 
Another aspect of engine design was presented by 
Messrs, A. W. Scott and J. Jamieson, whose contribu- 
tion contained interesting information for 
designers of nozzles on air ejectors. A matter of 
special importance to mining engineers was discussed 
in & concise paper by Messrs. W. Miller and T. W. 
M'Inally, who have studied for given conditions the 
velocities with which minerals fall through water. 


Bi) 


some 


While most subjects with which the training of the 
engineer is concerned are adequately covered by text 
books setting forth the fundamental principles of the 
subject, literature on machine and workshop processes 
is still scarce ; the two small volumes on this important 
branch published by B. G. Teubner in Leipzig and 
Rerlin entitled Fachkunde fiir Maachinenhbauer do 


something to supply this need 





comparatively | 


less | 


| but the cost of 12s. 6d. net seems unusually high for an 
|elementary book of this nature. 
| Messrs. John Wiley and Sons, Incorporated, in New 


| 
| 


The fact that Part I 


It contains all the essentials regarding the production, 
| properties and uses of pig iron, steel, non-ferrous 

metals and alloys, lubricants, fuels, and other materials 

utilised in machine construction and also covers 

important new materials such as rustless steel, cutting 

materials, case-hardening steel, the production of 
| forgings and castings as well as the welding processes 
| which are becoming so important in modern methods 
of manufacture. Part I, now in its eighth edition 
(price 1-58 marks), deals with methods of workshop 
| practice, previous editions having been completely 
|revised and considerably amplified. In its twelve 
main sections the beok deals in a simple way with 
measuring, laying-off, shaping, bending, drawing, and 
pressing and cutting processes, &c., and gives notes 
on filing and machining and assembly. Both volumes 
should prove valuable for the beginner as they give, 
|}in 110 pages each, a wide survey of materials and 
| methods, free from superfluous matter and covering, 
indispensable knowledge to the apprentice on the 
| modern state of technique. 


| 
| 


There is always a demand for a good book dealing 
with fundamental principles of the theory of machines 
and it is not surprising that Mr. F. Dyson’s Principles of 


| London: Humphrey Milford [price 12s. net}—which was 
first published in 1928, has now reached its second 
edition. Relatively few alterations have been made to 
the sections of the book dealing with the construction 
| of velocity and acceleration diagrams, the shape of wheel 
| teeth, simple and epicyclic gearing, belts and ropes, 
flywheel action, balancing and the construction of cams. 
The section on friction has been brought up to date by 
| the addition of information relating to fluid friction and 
| the section on governing has been improved by the 
| introduction of some controlling force diagrams. In 
connection with coefficient of viscosity it might be 
| pointed out that the units are actually dynes seconds per 
square centimetre, ¢.e., coefficient of viscosity is not a 
force per unit area, but a force time per unit area. The 
author possesses the facility of explaining his subject 
in a particularly clear manner and the book is very 
suitable for students preparing for National Certificate 
and Engineering Institution Examinations. It can 
also be used with advantage for Part I of the London 
| University B.Sc. Engineering Examination. The book 
is well illustrated and the large number of examples 
either worked out in the text, or appended to each 
of the chapters, are an important feature. 


An interesting little book has lately been published 
by The Stanton Ironworks Company, Limited, Notting- 
hamed, entitled Cast-Iron Pipe ; Its Life and Service, 
in the first part of which an account is given of early 
attempts to solve the problem of the distribution of 
| water by pipe lines from the 4-in. and 7-in. Greek 
pottery pipes and the oval Roman lead pipes to the 
| Eighteenth-Century wooden mains used in Dublin, of 
which specimens may be seen in the British Museum. 
Cast-iron pipes were manufactured over two hundred 
and fifty years ago, and by the time that gas was first 
used for domestie and industrial purposes, little more 
than a century ago, cast-iron pipes had become estab- 
| lished and widely known. The methods of manufac- 
ture did not vary greatly for over two hundred years, 
but since the war the Delavaud system of centrifugal 
casting which was developed by the Stanton Ironworks 
Company, and introduced later into America by the 
United States Pipe and Foundry Company, ensured 
uniformity and accuracy in manufacture. A great 
number of records and examples of the use of and 
service given by cast-iron pipes have been supplied 
| for this book by gas and water engineers in all parts 
|of the United Kingdom. Among the many examples 
|of cast-iron mains laid over forty years in the area 
of the Metropolitan Water Board, few have been found 
in bad condition, and these were in clay soil. 





Mathematics for Technical and Vocational Schools, | 
| by Samuel Slade and Louis Margolis, is intended to | 
| be “a practical working text-book on mathematics 
| as applied to technical and trade work.” It therefore 
| covers simple arithmetic, algebra, mensuration, geo- 
| metrical constructions and the bare elements of trigo- 
}nometry. It is essentially a practical handbook, 
|for the mathematical formule are not derived but 
| merely quoted. The examples are chosen from 
|technical practice, and there are separate chapters 
| dealing with woodwork, screws, pulleys and gears. 
| Apparently for this second edition the text and dia- 
grams have been improved ; it is excellently produced, 


It is published by 





York, and by Messrs. Chapman and Hall, Limited, | 


in London 


Mechanism—published by the Oxford University Press ; | 


| has been approved by the 


(JAN. I, 1937. 


The use of nomography, the object of which is to 
enable all equations of a given type to be solved by 
means of one diagram, and the value of a complicated 
expression to be found graphically, has been extended 
of recent years to considerable advantage. The prin- 
|ciples underlying the construction and operation of 
nomograms were well expressed by P. M. d’Ocagne 
fifty years ago, and since that time nomography has 
developed many methods of graphical representation 
of functions, which are well known from specialised 
literature on the subject. The methods have been 
developed quite generally and theoretically, but a close 
study of these various methods reveals much useful 
information, especially for practical graphical illus- 
tration. A few well-known and basic methods of 
representation have been selected by Arthur Balogh 
for his booklet Beitrag zur Nomographie, which is pub- 
lished by himself at Lipét-Kérut, 27, Budapest V, 
and deals with the representation of various equations. 
The fundamentals of the subject are assumed, to avoid 
superfluous repetition, and the sketches given are 
certainly instructive, though unfortunately not abso- 
lutely accurate. In addition, certain diagrams are 
| inserted with the sole object of clarity, and explanation 
of the points concerned. This very informative little 
booklet is definitely specialised, but contains within its 
| small compass considerable useful information. 

















| ROPE SLING LOCK. 


Ir is a common experience, when a load is being 
lifted in a sling or strop, to see the man concerned 
hammering down the loop encircling the lifting part of 
| the sling in an endeavour to secure a tighter grip on 
the load. This practice not only causes wear on the 
sling, but often makes a permanent kink in the rope 
when this is of wire, while the stresses on the rope 
are intensified by the fact that, in addition to tension, 
there is a bending action, set up by the loop, at nearly 
right angles to it, and concentrated at the point of 
contact of the loop with the lift. It is to avoid these 
disabilities, as well as the possibility of the sling 








slipping when the load is in the air, that the sling 
locking device shown in the accompanying illustration 
has been developed by Messrs. The Thirlwell (Patent) 
Sling Lock and Engineering Company, Limited, 41, 
Grainger-street, Newcastle-on-Tyne. 

The principle of the lock will be clear from the 
drawing. It consists of a sleeve through which the 
lifting rope of the sling passes in an easy curve and 
with a considerable area of contact, the device being 
free to slide on the rope during adjustment of the 
sling. At one side of the sleeve is a hook over which 
the loop of the sling is passed. The small pin seen 
passing through the hook above the loop is to prevent 
the latter slipping off should the load be slacked from 
any reason. The pin is provided with a hinged finger 
which, being in line with it during passage through 
the hook, does not make this operation difficult. When 
the pin is pushed home, however, the finger is auto- 
matically turned into the position shown by contact 
with the sleeve and needs to be set in line again by 
the fingers when the loop is to be unshipped. When 
the sling is in place the sleeve is simply pushed down 
the lift, not hammered, until the bottom of the hook 
rests on the load. On lifting, a lever action takes 
place, tightening the sling. The pull of the loop is 
transmitted to the lift through the large bearing area 
of the sleeve which does not tend to kink the rope. 

The screw and sliding piece seen above the hook are 
not normally necessary. They are provided to meet 
cases in which there is a possibility of the load coming 
into contact with structures during lifting or lowering. 
The sliding piece, which is provided with a key to 
prevent turning, is forced against the lift rope by a 
grub screw, and provides a positive lock. The device 
is made in a number of sizes, and can be used for 
either rope or chain, and a special form for chains 
only is also available. We understand that the device 
: Home Office. 
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ENGINEERING WORKS 
REORGANISATION—I. 


By James J. GILLESPIE. 


Works reorganisation should have its basis in the 
established principles of correct operation, and any 
mechanism or system installed during reorganisation 
should be the result of (a) the careful analysis of facts 
to discover what has hitherto been wrong, and (b) the 
careful consideration of the best possible method in 
terms of final cost. 

The best works method will be that taking the 
fullest possible advantage of the economic principles 
of specialisation, which involve specialisation of pro- 
duct, specialisation of tools and of operations, and the 
thorough and economical sub-division of physical and 
mental Jabour. It is an accepted principle that, in 
general, specialisation of effort to a limited field 
increases both the quantity and quality of output, 
and it is therefore the tendency in industry to specialise 
to a constantly increasing degree. 

Any scheme of progressive works reorganisation will 
thus tend to develop specialisation. This tendency 
generally reveals itself in the separation of mental 
from physical work and the subdivision of each still 
further into specialist tasks. On the management 
side of the works this is nowadays expressed as “ func- 
tionalisation,” on the operation side as “ planning.” 
We are not here concerned with the functional aspect 
of works activity, although it should be noted that 
part of the work of reorganisation may be the sub- 
division of the various duties of the management. 
Indeed, by an examination of the responsibilities carried 
by a works manager it is frequently possible to increase 
both his and the works efficiency, by delegating some 
of his existing functions to some other official. 

The Limitations of Reorganisation.—In works turning 
out large numbers of a single product, operation 
planning will be used to the fullest possible extent. 
Here the determinations of what has to be done, how 
it shall be done, how much time shall be allowed, 
where and when it shall be done, are, to a great extent, 
factors incorporated in the actual production layout. 
In batch production, however, or in the jobbing 
engineering shop, numerous limitations arise prevent- 
ing the development of such complete planning proce- 
dure, although, in practice, it is possible to give 
expression to some of it. 

The determination of how far to go with operation 
planning will depend not upon what is theoretically 
right and possible, but on what is feasible after all 
essential factors have been taken into consideration. 
Limitations will very likely arise on the grounds of 
the company’s policy, the time and money available, 
the ratio of money to be saved to money spent, the 
help available, and the reaction to the reorganisation 
proposals on the part of the staff and works personnel. 
The fallacy of attempting the introduction of any 
ready-made system has often been overlooked, on the 
score that what was good for one works should be good 
for another. Such reasoning has resulted in the 
application of American methods to works in this 
country, sometimes with disastrous results. The cause 
for this was that while the points of resemblance of 
one shop to another were noted, the differences were 
frequently ignored. 

Reorganisation Procedure-—The normal procedure 
taken by the executive undertaking works reorganisa- 
tion will be somewhat as follows :— 

(1) Commencing with investigatory procedure, facts 
would be collected on (a) complaints of quality ; (5) effi- 
ciency of standards of quality with reference to direct 
costs (if quality standards are indefinite, fitting times 
and costs are probably varying very considerably) ; 
(c) stores system with reference to material control, 
stocking, the delivery of material to shops, and obsolete 
parts; (d) tool-room methods, with reference to tool 
control, breakages, and issues ; (e) general methods of 
handling work’; (f) general layout, with reference to 
the handling of work; (g) departmental layout with 
reference to handling work ; (h) machine efficiencies ; 
(j) efficiency of labour (from costs records, if any); 
and so on, down to such detail as were feasible and 
likely to be profitable. General conditions such as 
shop lighting, heating, &c., would, of course, be 
covered in the investigation. The survey might 
conclude with an analysis of delivery efficiency, the 
outside cost of defects in quality, and an examina- 
tion of departmental direct and indirect cost ratios 
to each other, and to the value of the output over 
a chosen period. The logical place to start such an 
investigation is at the commencement of operations, 
but the procedure may just as well be carried from the 
end backwards. An investigatory committee would 
prove useful. 

(2) The second step in reorganisation procedure is 
carefully to classify all of the collected facts, and 
(3) the third step to draw up a report on each set 
of facts (e.g., on quality, work handling, stores system, 
&c.), and to relate the reports to the whole problem 


of works organisation, At this point inferences 
would be drawn regarding possible new methods. 

After (4) the facts had been confirmed, (5) new 
methods would be considered in relation to the results of 
the foregoing investigation. At this step various 
possible methods and the time and money required 
in installing each of them would be considered, and the 
cost of running each would be calculated against prob- 
able savings. The effects of the proposals on various 
grades of personnel would also have to be taken into 
account and, perhaps, conferences would take place. 

At the next step (6) the procedure to be adopted in 
putting the new methods into effect would be outlined 
and confirmed, after which (7) reorganisation would 
commence. 

It should be borne in mind by an executive about to 
consider reorganisation that, where possible, the start 
should be at the logical beginning, because of the 
influence the start has on the whole procedure ; too often 
a start is made at some such place as the fitting shop, 
because it is a focusing point for earlier inefficiencies. 
Again, the procedure should be such that successive 
steps will be logically supported by efficient results, and 
the logical procedure should be pursued to the exciusion 
of any side issues which do not contribute directly to 
the object in view. Not infrequently spectacular 
savings may be shown by starting at what is really the 
middle of the programme ; if such a start be made, a 
return to the beginning is advisable as soon as is 
possible. 

Lack of attention to the above principles has been 
the bane of many excellent engineering executives, 
with the result that their time is taken up largely 
with putting first this right and then that right, and 
in vain attempts to invent systems to correct the 
faults. 

The Classification of the Product.—In this series of 
articles it will be taken for granted that a fairly com- 
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plete reorganisation is to be carried out; at a later 
stage the application of procedure to the jobbing 
engineering shop will be discussed. 

In 99 per cent. of engineering works a system of 
classification is essential. In shops where there is no 
classification, time and money are wasted on writing 
out the names of things, in tracing parts by name 
(it is quite possible for each department to have a 
special name for a certain article), in filing and finding 
drawings by name, in relating jigs and gauges to parts 
by name, in assembling parts together by name, and 
so on. Classification is an essential to correct proce- 
dure ; without it, except in shops making very simple 
products with few parts, operation planning, work 
routing, and stores control will lack efficiency. Hence, 
if there is no adequate system of classification in the 
works, steps should be taken to instal one. 

Experience in engineering shops indicates that 
while a considerable percentage of executives employ 
product classification (especially on batch production 
of repetition products), others only use it accidentally 
(products may be classified, but not the parts); others 
again do not see any point at all in classification. 
It is true that classification does not make the same 
appeal of reduction in costs as may be the case with 
spectacular production and other control systems, but 
it is a logical essential in the co-ordination of works 
procedure, and, as such, must be adopted. It may 
be in no greater evidence than the foundation of a 
building, but the one is no less essential than the 
other in its own sphere. 

The system of classification should, for our purpose, 
cover the product, its parts and the operations essential 
to its manufacture. The method of introducing a 
system of classification will be: (a) To list every 
product in hand and those likely to be repeated, and 
to group classes ; (b) to devise a single term for each 
distinct class of products (as “ E” for engines, “ P” 
for pumps, and so on); (c) to split the main class into 
types and adopt a term for each type, placing this 
with the class term (as “ E” for engines, “‘ ER” for 
reciprocating engines); (d) to divide the main class 
types into, say, sizes and add a term to denote size ; 
(e) sub-divide again down to parts and add a term to 








denote each part. 








There is nothing magical about classification ; it is 
an essential part of scientific method. Its principles, 
for our purpose, may be expressed as follows: (1) 
Utility must be the first consideration ; (2) after the 
basis is settled, no change should be permitted, sub- 
divisions should express the same purpose as the base ; 
(3) the classification must be sufficiently flexible to 
allow for the inclusion of new items ; (4) the simplest of 
alternative methods of equal value should be chosen. 

A good test for the executive to apply to any method 
proposed, and to each example of how it works out, will 
be to consider whether the system ensures the stores 
being able to identify parts easily and enables the 
youngest (and most forgetful) apprentice to get what 
he needs for his work. 

In general, there is no one best method of naming 
class objects, but, as the main function of classification 
is to establish order, the method with the greatest 
appeal, to engineers at least, will be one which will 
not only identify parts in a written record, but will 
also assist identification in the shops. Thus, if by 
using a letter instead of a number the shops will be 
helped, it is as well to use a letter system as the basis. 
Numbers may be used for sizes of products and for 
operations. A system of this character can be denoted 
diagrammatically as in Fig. 1 below. 

It may be remarked, although the matter is out 
of our present province, that if the system of classi- 
fication can be extended to cover expense, it will become 
still more valuable. However, this is a matter for 
the consideration of the executive. 

Steps Subsequent to Classification.—Classification 
gives us a clear knowledge of the objects we are working 
upon. In any engineering shop the next steps are to 
record (a) what the parts are made of ; (6) the number 
of parts per product; and (c) what has to be done to 
each part. So far we have been on ground which is 
common to mass production, batch production, and 


THE CLASSIFICATION PROCEsS. 
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jobbing engineering works. Classification will have 
resulted in lists of parts for all products, and it is an 
easy step to define on these lists of parts the material 
and the number required per product. 

Despite the fact that theoretical methods are fairly 
well defined in text books dealing with the organisa- 
tion of works, it is surprising how often both in 
large and small engineering works, logical procedure 
is ignored. It will be apparent to the thoughtful 
official that it is not reasonable to leave the works 
personnel to find out what they have to do to make up 
a product, or what they have to do to make it properly. 
Yet, in engineering shops employing from twenty to 
five or six hundred workers it is not an uncommon 
thing to find no part lists provided for quite complex 
products, assembly drawings but no part drawings, 
and with next to no instructions regarding the dimen- 
sional accuracy of parts. Often the attitude is that 
the shops get on quite well without these things, and, 
in any case, there is neither time nor money available 
for them. 

An example from actual experience may illustrate 
the fallacy and short-sightedness of this argument. 
A fairly large shop recently adopted a classification 
system, a part-list system, and a part-drawing and 
tolerance system. Not only did this provide the basis 
for correct planning, but it saved a considerable sum 
of money on fitting costs, coupled with a reduction in 
rectifications after dispatch. At the same time, 
machine shop costs showed no tendency to rise. 

If complex methods for planning and routing are 
installed without attention to fundamentals, the sole 
result will be waste of time and money. 

The Parts List——The parts list referred to above 
will give a complete list of parts for each order for a 
particular product, the number of parts per product, 
kind of material, dimensions of rough material, and a 
note as to whether the part is to be bought outside 
complete, partly complete, or is to be a product of 
the works. The part number, drawing number, and 


pattern number (if cast) would, also, be shown. Stan- 
dard part lists would be used for repetition jobs ; for 
new jobs a part list would be made out by the drawing 
office, or from the drawings by the production depart- 
ment. 
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rhe parts list is really the active basis for planning, 
but, even without complete planning, it will be found 
to save time and money; and, above all, it will save 
the too common congestion of the shops with products 
waiting for a part or parts which somebody has for- 
gotten to make. Later we shall go into greater detail 
regarding its use in connection with planning 

The Tolerance System.—It is essential that each part 
of an assembled engineering product shall be dimen 
sioned with a view to final quality and that the drawings 
shall show permissible tolerances with a view to deter- 
mining quality in the works operations, the easiest and 
cheapest methods of manufacture, ease and accuracy 
of assembly, and to facilitate the supply of spare parts. 
The tolerances may be wide or may be fine, but they 
must be given , 

The system of putting only simple dimensions on 
drawings is still remarkably common. Of two recent 
examples, one company stated the theoretically perfect 
dimension by giving the bare size, with the result 
that jobs that did not require great accuracy had it, 
while those that needed greater accuracy did not 
have it. Another company—a large one put on the 
theoretically perfect dimension plus something or 
minus something, not plus and minus something. In 
both the fitting shop foreman decided the 
tolerances; when things did not out as he 
expected the fitter put in extra time while he argued 
the matter out with the machine shop foreman. [If it 
is decided that a system of tolerances is necessary, the 
first attack may be either on (a) the product most in 
need of limits, or (+) the product most sold. In some 
cases, points (a) and (6) may be satisfied in one product. 

rhe following general procedure may be adopted. 
In the first place, a parts list should be drawn up and 
made as to which parts need drawings. 
The time per new drawing should be estimated, and 
an estimate made of the cost of all new drawings. The 
next step is to budget for extra labour, and to consider 
the probable effect on machines, gauges, jigs and 
fixtures. It should then be decided who shall do the 
job, and what method shall be adopted for doing it. 
The procedure must then be settled, with the times 
necessary A time and cost budget can then be drawn 
up, after which a start can be made as planned 
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PRIMUS PETROL BURNER. 


Tue Primus wickless oil stove and blowlamps are 
sufficiently well-known to make it clear that in using 
the title of Primus petrol burner the same principle 
of operation, that is, expelling the fuel from a container 
by means of air compressed by a hand pump, is 
employed Here, however, the likeness ends, for the 
petrol burner illustrated in the accompanying Figs. | 
and 2, has a number of distinctive features. In the 
tirat place, as will be clear from Fig. 1, the container 
and the burner are not rigidly attached to one another. 
but are connected by a flexible metal hose of con- 
siderable length. This enables the burner to be used 
within a wide range without moving the container 
which, moreover, is much larger than that of, say, a 





BURNER ARRANGED FOR VERTICAL FLAME. 








brazing lamp, the largest of the two sizes made holding 
nearly 4} gallons of petrol. This flexible connection 
provides, in addition, much more easy manipulation of 
the burner, an advantage contributed to by the duplex 


handle made of two large tubes forming an oval, 
either or both grips being available according to 
convenience. The bracket to which the burner 


and handle are attached is also provided with a 


detachable support, the purpose of which is to enable | 


the burner to be used in a vertical position for such 
operations as melting lead, &e. The burner is shown 
in this position in Fig. 1, the two legs of the support 


| and the handle together forming a tripod. 


| which the fuel passes is necessarily 





The burner can be suspended in any convenient 
position when prolonged heating is required. For 
shorter operations it is held usually with the axis 
more or less horizontal. The horizontal position is 
shown in the drawing Fig. The use of petrol 
enables a concentrated flame, easily adjustable and 


free from soot, to be obtained, this flame yielding about | 


220,000 B.Th.U. per hour. The uses of the burner 
scarcely need comment, for in many engineering shops 
there are jobs which call for easily-applied local heat, 
apart from brazing, welding, straightening, &c. In 
considering the details of construction of the burner, 
two points should be specially noted. The commonly 
adopted plan of vaporising the petrol by passing it 
through a helical coil surrounding the flame has been 
discarded, and in lieu thereof the helical passage has 
been formed between the inner and outer walls of the 
steel cylinder forming the body of the burner. The 
flame tube slips inside this cylinder, making contact 
with its inner wall, and thus protects the helical passage 


The results, it is stated, are more uniform vaporisation | 


and greater durability, as an exposed coil is liable to 
burn through unexpectedly. The petrol from the 


container is led to the heater through the fine filter | 


seen to the right of the handle in Fig. 2, the supply 
pipe being led through the handle. Immediately behind 
the filter is a reducing nipple to safeguard against 
excessive fuel intake due to abnormal pressure. The 
exit pipe from the helical passage to the shut-off valve 
is seen at the top of the burner, and emerges near the 
bracket which holds the flame tube in place. 

The shut-off valve is actuated by the large knob 
to the left of Fig. 2. It has a serew-down action and a 
conical dise and seat, but is notable for a prolongation 
of the carrying a needle. The nipple through 
small and can 


dise 


readily be choked. With a fuel such as paraffin 
choking may often occur through carbonisation, 
and the clearing of the nipple hole by means of an 
independent needle is a tedious and time-wasting 
business in a large industrial burner. With petrol, 


the risk of carbonisation is almost negligible, but it 
may occur or choking may arise from the accumulation 
of impurities passing the filter. Against such an 
eventuality the Primus burner is safeguarded by the 
needle on the shut-off valve which, when the valve 
is fully closed, passes through the nipple hole and 
automatically clears it. The burner operates at a 
comparatively low pressure. When this is 15 lb. per 
square inch a flame 19 in. long is obtained, the length 
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increasing to 27 in. when the pressure is increased to 
40 lb. per square inch. The cross section of the flame 
tube is, normally, circular and 2 in. in diameter. With 
a flame length of 22 in., the petrol consumption is 
about 11-75 pints per hour. A flame tube having a 
rectangular opening of 3 in. by 1 in. can be supplied, 
and will give a flame 18 in. long by 8 in. wide at the 
| tip. The containers are strongly made of welded steel 
tinned both inside and outside, and are fitted with a 
hand pump and foot holder, a pressure gauge graduated 
up to 120 lb. per square inch, filling caps, and a stop 
valve incorporating a safety device. The whole 
| apparatus is stated to be designed with the question 
of safety in operation kept in full view, for apart 
from the moderate pressure used and the precautions 
taken to prevent leakage in the container, the metal 
| flexible hose is particularly strong and is not liable 
to kink, hence it is suitable for long and hard use. 
| The equipment is manufactured by Messrs. A/B. B. A. 
Hjorth and Company, Stockholm, this firm being 
represented in Great Britain by Messrs. Condrup, 
Limited, 77 and 78, Fore-street, London, E.C.2. 








STANDARDISATION IN 
INCREMENTAL MAGNETISM.* 


By L. G. A. Sums, D.Se., M.L.E.E. 


FoLLowING a proposal advanced in the paper entitled 
“The Specification of Magnetic Qualities,”+ read 
| before Section G at Norwich in 1935, the Committee of 
Section G requested the author to ascertain by inquiry 
how far it is possible to obtain agreement among all 
those authorities who are interested in the matter con- 
cerned, namely, in the magnetic testing of sheet 
steels by combined alternating-current and direct- 
current fields. The Committee expressed the wish 
to further the proposed attempt to establish a test 
specification in every way possible and to aid its 
adoption as a basis of international agreement. It is 
with pleasure that the author now reports that during 
the past year appreciable progress has been made 
both in the inquiry which the Committee envisaged 
and in laboratory research work upon the subject. 
In the report now rendered to the Committee par- 
ticular attention will be paid to the results of the 
inquiry, which have international interest. 

It is essential to draw special attention to the scope 
lof the inquiry in Germany. Preliminary steps were 
taken by the E.T.Z. Wissenschaftliche Leitung, who 
introduced the matter to the appropriate authorities of 
the Physikalisch-Technische Reichsanstalt, Dr. W. 
Steinhaus and Dr. A. Kussman. Directly as a result of 
their interest, the questionnaire (see below) was brought 
to the notice of all available interested German steel 
manufacturers and users, also to the notice of scientific 
bodies. Their replies indicated that a far-reaching 
agreement could probably be realised in Germany. A 


* Report presented before Section G of the British 
| Association, at Blackpool, on Thursday, September 10, 


| 1936. Abridged. 
+ See ENGINEERING, vol. cxl, page 290 (1935). 
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conference was therefore held in Berlin, on June 11, to 
determine the exact terms of this agreement, and 
unanimous decisions upon most sections of the ques- 
tionnaire were communicated by Dr. Steinhaus a few 
days later. In view of the weight and importance of 
organised opinion behind this section of the report, 
most of its recommendations are set out separately at a 
later stage. 

Questionnaire.—The author sought to obtain the 
information required by drawing up and circulating 
the questionnaire reproduced below. It will be noted 
that, whilst it was addressed primarily to users of 
magnetic sheet steel, the questions themselves were 
scientific in character, no reference to incidental or 
non-fundamental details being included. 

(1) Would a test specification for the incremental 
magnetisation of sheet steels and other magnetic alloys 
be of assistance to you as providing an agreed basis of 
comparison when purchasing ? 

(2) Is it desirable that such a test specification should 
(a) be limited to weak superimposed alternating- 
fields from which no appreciable ambiguity in measure- 
ment can arise? or (b) include large superimposed 
alternating fields in which the wave-form either of 
the induced alternating voltage or of the alternating 
magnetising current will be appreciably distorted ? 

(3) If it is considered that the more general case of 
2(b) is desirable, would you then prefer that incremental 
permeability and losses be specified upon a basis (a) 
of sinusoidal alternating flux (i.e., sinusoidal induced 
alternating voltage) ? or (6) of sinusoidal alternating 
magnetising force which may admit of a ballistic test 
for incremental permeability ? 

(4) Is a ballistic method of test for incremental 
permeability considered essential or would an alter 
nating-current method be acceptable ? 

(5) If an alternating-current method is acceptable, 
then, referring to 3(a) or 3(b), would it be most useful 
to determine the resulting permeability data (a) from 
the fundamental frequency component of the distorted 
quantity ? or (b) from its full amplitude (positive peak 
to negative peak) ? or (c) from its R.M.S. value ? 

(6) What values or range of polarising (i.e., steady) 
magnetising force (or induction) would be considered 
adequate? N.B.—It is of great importance to 
indicate at least the lowest steady magnetising force 
or induction which you consider should be included. 
(Please indicate the magnetic alloy or alloys concerned.) 

(7) What values or range of superimposed alter- 
nating inductions (measured from positive peak to 
negative peak) would be adequate for design purposes 
in which you would be interested ? (Please indicate 
the magnetic alloy or alloys concerned here.) 

(8) If permissible, please state the practical applica- 
tions to which the values under (7) relate. 

(9) Would you consider that tests for both incre- 
mental permeability and losses should be standardised 
for one or more higher frequencies than 50 cycles per 
second ? Ifso, which other frequencies would be most 
useful ? 

(10) At higher frequencies than 50 cycles per second, 
would it be sufficient to test only with weak super- 
imposed alternating fields, though with the same range 
of polarisation as at the lower frequency ? 

(11) Would you like to see any further item than 
those above included in a test specification for incre- 
mental permeability and losses ? 

General Analysis of Replies—A summary of the 
analysis of replies is given below and includes the main 
findings. A certain number of examples has been 
introduced, as far as possible verbatim, in order to 
enhance the value of the report either by quoting 
authorities or because the opinion in itself is illuminating. 
It can be considered that decisions upon questions 
1, 2, 4, 8, 9, 10 and 11 bave been reached. Lack of 
experimental information and occasionally conflict 
of opinion make the answers to questions 3, 5, 6 and 7 
indecisive and further discussion of these questions 
will be required. The summary of the analysis is as 
follows :— 

Question 1.—It is agreed that a test specification is 
needed both to compare materials when purchasing 
and to standardise routine measurements required 
for the wider purposes of the designer. Approximately 
75 per cent. of the replies were affirmative without 
qualification of any kind ; a further 20 per cent. sup- 
ported the inquiry but qualified their answers to question 
1. Most of the latter were American and the doubts 
which arise there are due to the fact that the otherwise 
very complete American magnetic testing specification 
of 1933 (A.S.T.M. 34-33), issued by the American 
Society for Testing Materials, does not include tests 
for incremental magnetisation. But only one American 
research engineer failed to answer the various sections 
of the questionnaire upon this ground. On the other 
hand, Thomas Spooner (American Westinghouse 
Company and Chairman of the Magnetic Properties, 
A6, Committee of the A.S.T.M.) and R. L. Sandford, of 
the U.S. Bureau of Standards, whilst qualifying their 
answers to question 1, contributed valuable observa- 
tions upon the form which an incremental test specifica- 


tion might take, whilst the reply from G. H. Cole, 
Associate Director of the American Rolling Mill 
Company’s Research Laboratories, stated that “ The 
American Rolling Mill Company is interested in stan- 
dardisation of tests of this type ’’ and gave important 
practical views upon the questions. Between 60 and 
70 British firms replied to the inquiry, and of these about 
a half were in a position to answer the specialised ques- 
tionnaire in detail. No reply was adverse to the 
proposed test specification upon general grounds. 
The great majority were unreservedly in favour. 
Detailed and favourable replies were contributed from 
France, Germany, Holland and Switzerland. 

Question 2.—A substantial majority of the replies 
favoured the inclusion of strong alternating-current 
excitation in which distortion occurs. But the 
minority opinion cannot be ignored. For example, 
the Physikalisch-Technische Reichsanstalt Report 
favours limitation to weak fields, at least at the outset : 
“ Specifications for strong superimposed fields .. . 
should at first be postponed .. . until with growing 
experience decisions of general validity will be possible 
there also.”” Messrs. Joseph Sankey, Limited, Bilston, 
and the American Rolling Mill Company, Limited, 
Middletown, Ohio, both large magnetic-steel manufac- 
turers, are inclined to favour limitation to weak super- 
imposed fields because they find that this condition 
meets the requirements of most of their customers. 
But, as stated, a substantial majority of the replies 
(about 77 per cent.) calls for the inclusion of large 
superimposed fields. Perhaps the answers are summed 
up fully by the reply of the Marconi Company, Limited, 
Chelmsford, which, after stating the company’s interest 
in the investigation in definite terms, states that a 
test specification should not be limited to weak super- 
imposed fields and continues, “ but the information 
obtained by this test would meet 90 per cent. of 
practical cases since the actual working value of 
inductance is always higher than that calculated on 
this basis.”” That is, tests with weak superimposed 
fields would tend to give a pessimistic or safe result. 

Question 3.—Not decided. See later section. 

Question 4.—A clear-cut decision in favour of an 
alternating-current method of test, as against a ballistic 
test, is given. It was interesting in studying the replies 
to observe the desire in different sections of the industry 
in this country, and in firms in different countries aboard, 
to have a test which corresponded to the practical 
condition of operation, namely, an alternating-current 
test. This is particularly curious in view of the 
adoption of ballistic methods in all existing (non- 
incremental) magnetic test specifications, and it has 
great significance. For example, in answering this 
question, particularly in respect of incremental mag- 
netisation, the Physikalisch-Technische Reichsanstalt 
Report emphasises strongly, and the General Electric 
Company’s research staff, Wembley, mention plainly, 
the need for an agreed alternating-current test for 
normal (i.e., non-incremental) permeability. The Ger- 
man technicians consider that the incremental specifi- 
cations should form a branch of a generalised alternating- 
current testing schedule. The special attention of the 
Committee is drawn to this development. 

Questions 5, 6, and 7.—Not decided. See later 
sections. 

Question 8.—The list of practical applications 
indicated by the replies is as follows :—microphone 
transformers, first-stage and intermediate-stage audio- 
frequency intervalve transformers, audio-frequency 
output transformers, smoothing chokes for direct 
current (tooth ripple, commutator ripple) and for 
rectified alternating current, modulation transformers, 
half-wave rectifier input, mains-frequency transformers, 
cathode chokes in mercury-arc rectifier plant (mains 
and harmonic frequencies), interphase transformers for 
mercury-are plant with grid control, railway-signalling 
relays, and mechanical-rectifier (vibrator) gear. 

Question 9.—Approximately 84 per cent. of the 
replies favour testing not only at 50 cycles per second, 
but also at one or more higher frequencies. Taking 
the majority, 73 per cent. consider that an alternative 
frequency need not be greater than 1,000 cycles per 
second, 23 per cent. call for frequencies up to 10,000 
cycles per second, and 4 per cent. call for frequencies in 
excess of 10,000 cycles per second. Among those who 
favour a second frequency not greater than 1,000 cycles 
per second are firms primarily interested not in com- 
munication engineering, but in large power plant such 
as are rectifiers and rotating machinery. In their 
cases harmonics in the direct-current circuits of arc 
rectifiers and ripples in direct-current machine outputs 
account for the interest in frequencies above 50 per 
second, and their testimony in what might otherwise 
have been considered exclusively a communication- 
engineering field is welcome, A typical reply may be 
taken from the details supplied by Messrs. Bruce 
Peebles, who say, “ We are interested in the incremental 
magnetisation of sheet steel in so far as it affects the 
design of heavy-current choke coils having a given 
value of inductance . . the permeability curves . 











have been obtained at 50 cycles and 150 cycles per 
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second. ...” Over the signature of M. Maurice 
Leblanc, the reply from the Société Anonyme Hewittic 
states, ‘‘. . . concerning losses it would be useful to 
have data at higher frequencies, for example, at a 
frequency of 300 cycles per second, corresponding to 
the commonly met case of hexaphase smoothing.”” But 
in the minority which stands for testing only at one 
frequency (50 cycles per second), are the German 
engineers who state that they consider extension to 
more than one frequency undesirable at the present 
stage. 

Question 10.—It is agreed that, in the event of 
testing at more than one frequency, only weak super- 
imposed alternating fields need be used at the high 
frequency. But the Société Francaise Radio Elec- 
trique and the Société Hewittic draw attention to 
the fact that large alternating-current amplitudes 
would need to be included if the higher frequency is 
only of the order 200 cycles to 300 cycles per second. 

Question 11.—A number of extra points was raised 
by recipients of the questionnaire. The most important 
are as follows: (a) Emphasis is laid by several contri- 
butors upon the influence caw by air gaps upon 
effective incremental permeability, for example, by 
the Engineering Department of the British Broad- 
casting Corporation and by the American engineers, 
Messrs. Thos. Spooner and G. H. Cole. The air gaps 
may be either fortuitous, as in different closed-core 
assemblies, or intentional, but in either case the effect 
should be known and not allowed to obscure the true 
behaviour of the magnetic material during a standard- 
ised test of its qualities. The B.B.C.’s reply to this 
question may be quoted. It asks for “‘ Measurement 
of the ‘ effective permeability ’ for magnetic materials, 
referring to typical assemblies of interleaved stamp- 
ings. . . .”’ While the problem might not arise exactly 
in this form in the case of a standard test, it is clear 
that the matter of effective gaps has a greater import- 
ance in incremental than in normal magnetic measure- 
ments. (6) It is considered that a “ distortion factor ” 
should be measured. Acknowledgment is due here to 
Mr. J. W. Dalgleish, Messrs. Pye Radio, Limited, 
Cambridge, who put forward a valuable series of 
practical suggestions touching this and other aspects 
of the specification. It is desirable to quote from his 
reply. ‘‘ Information at present available on incre- 
mental permeability and losses of even the most com- 
monly used magnetic materials is sketchy in the 
extreme, and data for design purposes have often to 
be deduced by ‘ scientific guessing ’ from curves taken 
under arbitrary conditions which are seldom closely 
related to the working conditions. The economic use 
of material and the reproduction of alternating-current 
waveforms without distortion are the essential features 
of designs . . . an aggregate of measured harmonics 
would have to be used in plotting. This, we would 
suggest, might be either the sum or the ‘root sum 
squared ’ of second and third harmonics.” A closely 
similar suggestion comes from the designers of the 
Société Francaise Radio Electrique. “It would be 
desirable to measure, for larger alternating inductions, 
the ‘ distortion factor,’ of the alternating flux. Dis- 
tortion factor should be defined as the ratio of the 
square root of the sum of the squares of the R.M.S. 
values of all harmonics to the R.M.S. value of the 
total alternating flux.”’ (c) It is suggested, by Messrs. 
Birmingham Sound Reproducers, Limited (concerning 
whose collaboration more will be said later) that a 
thickness of sheet should be specified, 14 mils being 
the most generally useful gauge, that the type of 
interlamination insulation should be specified, and 
that the effects of shock and bending on the high- 
permeability alloys should be included in the proposed 
test specification. (d) Mr. D. C. Gall, of Messrs. 
Tinsley and Company, London, draws attention to the 
need for agreed symbols and definitions in incremental 
magnetism. There is evidence of a similar feeling on 
the part of other contributors, and of a need to pay 
attention to an agreed method of presenting results. 
(e) A number of contributors emphasise the desirability 
of making any agreed test procedure as simple as 
possible. 

The foregoing relates to those replies in which a large 
majority appears to decide the answer to each question. 
But to four of the questions there was no such majority, 
the replies taking the general directions indicated 
below. 

Question 3.—About 65 per cent. of the replies favoured 
testing with sinusoidal superimposed alternating-cur- 
rent induction, about 23 per cent. favoured sinusoidal 
magnetising force and about 12 per cent. favoured a 
specification in which both modes of test should be 
included. This is a case in which the highest authori- 
ties were found to differ and therefore examples will 
not be quoted. The arguments, pro and con, may be 
summarised thus : In most practical aqenenierns a sine 
wave of input voltage is available and a sine wave of 
voltage is equally required as output. Therefore, 
assuming an incrementally excited device between 
input and output, sine-wave induction should apply 
and this should form a basis of the standard test. 
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Against this it must be stated that, from the laboratory | of some assistance. It is based partly upon design 
viewpoint, sine induction is difficult to maintain in| data published by Messrs. The Allegheny Steel Com- 
polarised apparatus at commercial frequency and in a| pany, Brackenbridge, U.S.A., and acknowledgments 
specification of incremental permeability upon this | are due to Mr. C. E. G. Bailey, of Messrs. The Plessey 
basis care would have to be taken to ensure that | Company, Ilford, for drawing attention to these data 
disputes could not arise due to wave-form errors. | and to Messrs. The Telegraph Construction and Main- 
Conversely, it is held that because many polarised | tenance Company, Limited, for assistance in obtaining 
devices operate with the high resistance of a ther- | copies ; also to Mr. D. Macdonald, of Messrs. Birming- 


mionic valve in series with the input, therefore the 
current tends to be sinusoidal and the induced voltage 
distorted. Hence, tests should be made with sinusoidal 
current. This point of view was advanced by several 
authorities, but there is a strong argument against it, 
namely, that if the reactance of the magnetic device 
becomes low enough for the valve resistance to cause 
distortion at normal frequencies, such a condition 
implies unsuitable design of the magnetic device. A 
stronger case for sinusoidal current can probably be 
made out from the fact that alternating-current bridges 
can be arranged more easily to operate as sine-current 
than as sine-induction testers. This point of view has 
some importance because of the use which has been 
made in the past of alternating-current bridges for incre- 
mental magnetic measurements, but it really tends to 
condemn the bridge method of measurement rather 
than to establish sine current as a desirable basis of 
test. 
section to Messrs. Murphy Radio, Welwyn Garden 
City, for oscillograms and harmonic analysis illustrating 
the behaviour of a pentode audio-frequency output 
stage at 50 cycles per second, also to Mr. K. A. Mac- 
fadyen for independent correspondence upon the same 
subject. Although throughout the inquiry it was 
clear that permeability rather than losses was of 
interest to designers, yet it 18 important to draw 
attention to a point raised by Mr. C. E. Webb, of the 
National Physical Laboratory. Mr. Webb remarked 
upon “the unsuitability of the sine-current basis for 
loss measurements since a small deviation in the 
current wave-form in these circumstances involves a 
relatively large change in the form-factor of the flux 
. and a correspondingly large effect on the losses.” 
Question 5.—Approximately 50 per cent. of the 
replies favoured tests based upon the fundamental 


frequency component of the distorted quantity, 36 per | 


cent. the R.M.S. value, and 14 per cent. the full 
amplitude of the distorted quantity. In the first 
two of these categories the decision was made in a 
number of cases upon the ground that the choice tended 
to give a simpler measurement. 


Tasie Il. 


Typical 
Range of 
Superimposed 

A.f | 
Induction, 
Peak to Peak 


lypical 
Steady H 
(assuming 
no air gap) 


Type of 
Polarised 
Apparatus 


(iauss 

Microphone transformers and 
first stage audio intervalve | | 
transformers | 0-0-10-0 0°-5-2°5 
Intermediate stage audio inter- 
vaive transformers 0-0-1,500-0 0-75-1-75 


Audio “ output " transformers 0-0-8,000-0 +O 


0-0-9000 -0 1-5 30-0 


| 
| 
| 
Smoothing reactors, including | 
are cathode reactors | 


Question 6 
opinion inclined towards a range of steady H values 
not exceeding 10-0, and about a quarter suggested an 
upper limit of approximately H = 30-0. The re- 
mainder either reques*ed an upper limit in excess of 
this or failed to suggest a definite figure. Although 
there is no approximation to unanimity here, yet the 
decision might perhaps be made upon the upper limit 
of H = 30-0, as such a limit will carry silicon steel 
into saturation. With regard to the lower 
values approaching H = 0-0 were generally required. 

Question 7.—Demands were so varied that no useful 
analysis was possible. It is a case where some inde- 
pendent study of practical conditions is needed. 

Comments on the Results.- -Although questions 1, 2, 4, 
8, 9, 10 and Il appear to be settled satisfactorily by 
the inquiry, yet 2, 4 and 9 are sufficiently controversial 
to admit usefully of further discussion. It is suggested 
that such discussion might perhaps be centred round 
the American Magnetic Test Schedule, A.S.T.M. No. 
A 34-33. This schedule includes normal permeability 
tests (i.¢., tests without polarisation) using the alter- 
nating-current bridge and alternating-current potentio- 
meter in place of the ballistic galvanometer. Provision 
is made for a frequency of 1,000 cycles per second 
and for low induction of value 10 Gauss, as well as 
for tests with 1,000 Gauss as a maximum, at commercial 
frequency. 

Though questions 3, 5, 6 and 7 have not been settled, 
No. 6 probably presents no great difficulty. In regard 


to this and to question 7, the incomplete Table I is! the Institution, 28, Victoria Street, 





ham Sound Reproducers, Limited, who readily made 
available a number of British communication-trans- 
former calculations for correlation with the American 
figures. Table I is compiled from both sources of 
information and from the data supplied by various 
manufacturers of arc-rectifier plant, who subscribed 
to the inquiry. In aH the cases shown in the Table 
the negative peak of the superimposed alternating 
current will not be great enough to cause reversal. 
There is also a class of apparatus, of which the feed 
transformer supplying a half-wave rectifier is an 
example, in which reversal may occur. More informa- 
tion is needed as to the operating conditions in this 
type of apparatus, also in modulation transformers, 
grid-controlled mercury-are interphase transformers, 
polarised relays and vibrator-rectifier gear. 

German Proposals.—It was stated earlier that the | 








Particular acknowledgements are due in this | 


Slightly more than half the weight of | 


limit, | 


German proposals were the result of an organised 
inquiry under the auspices of the Physikalisch-Tech- | 
nische Reichsanstalt. After stating that the opinions 
had been gathered from the widest possible circle in 
| Germany, the main conclusions proceeded as follows : 
|(a) In general, it is agreed that wider normalising of 
the methods of testing and choosing magnetic materials 
is desirable in view of modern electro-technical require- 
ments; (6) the case of incremental magnetisation 
forms a particular instance; (c) but in Germany it 
| seems important that, first of all, a general standardi- 
sation should take place, for instance, of alternating- 
current permeability, of losses at the very low induc- | 
tions of telephone technique, &c. ; (d) the assumption is, 
therefore, made that the proposed incremental specifi- 
cation will form a section of a more general new magnetic 
testing schedule ; (e) upon that premise it is then con- 
sidered that not a single incremental test schedule, but 
(in view of the many applications) a series of such | 
incremental schedules, should perhaps be envisaged ; | 


|(f) at first only weak superimposed fields should be 
| taken, the case of strong fields being, however, only | 
postponed. An alternating-current and not a ballistic 
|method should be used and sine-wave induction 
adopted as a basis of test; (g) for the purpose of 
comparing qualities it is considered that a single value 
|of polarisation of about 3-0 ampere-turns to 4-0 
ampere-turns per centimetre should be adopted and a 
single value of induction of the order of amplitude | 
100 Gauss. The first specification should be limited to 
4 per cent. silicon steel and to a single frequency of 
| 50 cycles per second. 
Form of Standard Sample.—It has already been | 
mentioned that stress was laid by several authorities | 
}upon the desirability of eliminating air-gap influence 
| in the test sample. In view of these recommendations, 
it would seem advisable to discuss the possibility or 
otherwise of specifying a jointless standard sample. 
Conclusion.—A considerable measure of international | 
agreement has been achieved by the inquiry and it | 
seems certain that the foundations of an acceptable | 
| test schedule have been laid. A certain number of | 
| points require further elucidation, and for this reason | 
the author deems it inadvisable to put forward an 
outline specification (which the Committee had hoped 
might be possible) at the present stage. Although 
|many clauses could undoubtedly be closely drafted, 
|it would be preferable to devote a further year to 
| experimental investigation. In this connection it is 
hoped to publish shortly the results of the past year’s 
|research which has established for silicon steel such 
| information as the correspondence between sine-current 
and ballistic measurements over a wide range of steady 
and alternating superimposed inductions, the densities 
and polarisations at which distortion becomes im- 
| portant, &c. 
[The report concludes with a series of acknowledg- 
| ments to individuals and firms who have assisted in 
| the inquiry.—Eb. E.) 








British STANDARD SPECIFICATION FOR FLat-BoTrom 
Ratts.—-The British Standards Institution has issued 
|}a fourth revision of the specification for flat-bottom 
| railway rails. The new edition has been necessitated 
| by the demand for a rail which would give a greater life 
| 
] 


than the carbon quality previously specified. With 
this end in view, the lower of the two carbon qualities 
which appeared in the last edition has been omitted 
and a new quality of rail having a higher percentage of 
| manganese, to be known as a “ medium-manganese ” 
| rail, has been introduced. The pendulum impact test 
| which was published in an addendum slip, issued in 1932, 
is now incorporated in the text of the specification. 
Copies of this Specification, No. 11-1936, which is in the 
form of a cloth-bound book, may be obtained, price 








SENSITIVE MOVING-COIL 
RECORDER. 


A MOVING-COIL permanent-magnet recorder of the 
direct-writing type and having some noteworthy charac- 
| teristics has recently been produced by Messrs. Elliott 
| Brothers (London), Limited, Century Works, Lewisham, 
| S.E.13, who, we are given to understand, were the first 
manufacturers in this country to produce recording 
instruments on a commercial basis, and who made the 
original Mengarini voltage recorder about 40 years ago. 
The new instrument can be used for giving graphical 
records of voltage, current, kilowatts and other electrical 
quantities, and also, with suitable auxiliary apparatus, 
for recording CO,, steam pressure, steam and water 
flow, &c., in power stations. The photograph repro- 
duced on this page shows the recorder with the front 
cover opened and the protecting shield removed to 
enable the movement to be seen. 

The instrument is of exceptionally high sensitivity, 
this property having been obtained by special attention 
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to the design of the movement to ensure a high electrical 
efficiency and not by reducing the working forces. 
Actually, the working torque is the same as that of the 
firm’s recorders of ordinary sensitivity, viz., 17 gramme- 
em., for an energy consumption of 1-1 milliwatt. 
In the standard instrument illustrated, the full-scale 
deflection is obtained with one milliampere, the resist- 
ance of the moving coil being 1,000 ohms to 1,200 ohms. 
Similar recorders are, however, available giving a full- 
seale deflection with a current of 0-5 milliampere, the 
resistance of the coil in these instruments being 4,000 
ohms to 4,500 ohms, and the torque being the same 
as that in the standard instrument. 

The recorder can be used as a voltmeter with a mini- 
mum range of 0 volt to 5 volts, and, with a rectifier, 
it can be employed for current measurements on alter- 
nating-current circuits, with ranges of either 1 milli- 
ampere or 0-5 milliampere. In these circumstances 
it is, of course, subject to the usual limitations of 
rectifier instruments with regard to wave form, and 
the lowest range recommended is 0 volt to 10 volts. 
The chart has an effective width of 3} in. and the scale 
is uniform, except in the case of low-range voltmeters, 
in which it is uniform from one-tenth of the full scale 
reading upwards. The movement is magnetically 
damped and is sufficiently rapid in action to enable the 
instrument to be used for obtaining response curves 
in audio-frequency work. 





FEDERATION OF British InpUstTRIEs, Curna ComM- 
MITTEE.—-The Executive Committee of the Federation 
of British Industries, 21, Tothill-street, London, 8.W.1, 
recently approved the formation of a special committee, 
composed of experts, to study the Chinese market and 
make practical suggestions for improving our trade with 
China. The chairman of the new China Committee 15 
Lt.-General Sir George Macdonogh, G.B.E., and the 
other members are Messrs. A. McKinstry, Julian I. 





} , , 
5s. 4d. post free, from the Publications Department of 
London, 8S.W.1. 





Piggott, Frank Gill, Archibald Rose, J. L. Edmondson, 
S. Peter Leigh, R. 8. Rowell, and Colonel R. K. Morcom. 








Jan. 8, 1937. 


THE PHYSICAL SOCIETY’S 
EXHIBITION. 


Tue exhibition of scientific instruments and 
\pparatus arranged each year by the Physical 
Society has been held this week at the Imperial 
College of Science and Technology, South Kensing- 
ton, having been opened on Tuesday last and con- 
cluding yesterday. As usual, the exhibits were 
divided into two main sections, viz., a trade section 
and a research and educational section, and, as on 
former occasions, a section was devoted to the work 
of apprentices and learners in draughtsmanship 
and craftsmanship for which prizes were awarded. 
Discourses were delivered during the evenings of 
the first two days, that on Tuesday being by Sir 
James Swinburne, F.R.S., and entitled “ Electrical 
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can be gauged if required. The parts are fed on to 
a chute, shown at the back of Fig. 1, annexed, 
from which they are picked one at a time by a 
rotating carriage turned by ratchet and pawl 
mechanism. This carriage brings the part between 
two anvils, one of which is fixed while the other is 
pressed against the end of the specimen. A micro- 
meter screw is then released and turned by the 
action of a torsion spring until it comes into contact 
with the back of the moving anvil. A contactor 
arm is attached radially to the micrometer screw and 
moves between two contacts set at a distance apart 
determined by the tolerance to be allowed. If the 
specimen is too long the contactor arm will not leave 
one contact; if it is too short it will make the 
second contact ; and if it is correct, within the limits 
allowed, the contactor arm will come to rest between 
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Hot-Wire Vacuum Switcu ; 


Measurements in the "Eighties, Particularly Those 
\ssociated with Ayrton and Perry,” while that on 
Wednesday, which was by Dr. Harry Moore, dealt 
with the influence of industrial research on the 
development of scientific instruments. In the 
trade section, although the number of firms exhibit- 
ing was practically the same as last year, the 
exhibitors in this section numbering 82 and 84, 
respectively, the exhibits were displayed on the 
first and second floors only, the research and 
educational exhibits being accommodated on the 
sround floor; the lower ground floor, formerly 
occupied by trade exhibits, was not so utilised this 
vear. There was, however, no lack of new and 
interesting instruments and apparatus in the trade 
section, such exhibits forming, we should imagine, 
t greater proportion of the whole than has been 
the case in recent years. 

The comprehensive display of Messrs. Cam- 
bridge Instrument Company, Limited, 45, Gros- 
venor-place, London, 8S.W.1, included a number of 
exhibits of direct interest to engineers, and of 
these we may first mention a machine for gauging 
and sorting cylindrical parts with respect to length. 
he machine may be set for any length from 1} in. 
to 5 in., and will deal with parts from 0-3 in. to 
)-5 in. in diameter, dividing them into three groups 
containing, respectively, parts which are too long, 
too short, and correct to within any limits between 

0-0001 in. or + 0.002 in. Parts having flanges 


up to } in. in diameter at one end, or at both ends, 








Gavueine anp Sortrnc Macuine; Messrs. CaMBRIDGE INSTRUMENT CoMPANY, LIMITED. 
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Messrs. Sun-Vie Controis, LiMiTED. 


the two contacts without touching either. A 
switch is then closed in a circuit including the 
contacts, and if one of these is made a gate is opened 
in a runway down which the specimen rolls when it 
is released from the anvils. As shown in Fig. 1, a 
gate is opened to allow a short specimen to fall into 
one compartment. Another gate below this would 
be opened to allow a long specimen to fall into a 
separate compartment, and if neither gate were 
opened the specimen, of the correct length, would 
roll to the end of the runway and fall into a third 
compartment. Finally, the micrometer screw is 
opened to the maximum length ready to receive a 
fresh specimen. The whole series of operations is 
continued automatically and specimens can be 
gauged and sorted, as briefly indicated above, at 
the rate of 20 per minute. The instrument is 
operated from alternating-current mains, the energy 
consuinption being about 24 watts. 

Another interesting exhibit of this firm was a 
simple and inexpensive form of temperature regu- 
lator which can be employed for automatically con- 
trolling the temperature in a great variety of 
applications between the limits of — 10 deg. and 
800 deg. F. It consists of a 4-in. dial thermometer 
with an adjustable contact, by means of which a 
switch controlling the supply of current from the 
mains can be operated. The switch is capable of 
carrying a@ maximum current of 12 amperes at up 
to 250 volts. The dial thermometer is mounted 
with the switch unit in a rectangular metal case 
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fitted with terminals for making connections to the 
mains and to the load, no accessory apparatus being 
required. The sensitive bulb of the thermometer 
is mounted in the tank, oven, or platen of which 
the temperature is to be controlled and connected 
by flexible tubing to a Bourdon tube behind the 
dial, the movements of the Bourdon tube being 
communicated to the pointer. An adjustable 
contact on the dial is moved by hand to the tem- 
perature required, and when the temperature is low 
the contact is closed, thus energising the switch 
and closing the main contacts. When the desired 
temperature is reached the contacts are opened and 
the current supply cut off. There is a emall time lag 
of about 1} sec. between the opening of the ther- 
mometer contacts and the operation of the main 
switch, and this protects the contacts from the 

Fig.3. 
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Two-Way ‘TeELeEMETER; Messrs. 
EVERSHED AND VIGNOLES, LIMITED. 


| effects of vibration. The main contacts are normally 


open, current being required to close them, and this 
arrangement has the advantage that if any fault 
should develop in the connecting wires the contacts 
will open, break the main circuit, and prevent any 
damage from overheating. As an example of the 
accuracy of control obtained, it may be mentioned 
that an instrument with a scale divided from 100 
deg. to 400 deg. C. will operate between + 2 deg. 
Among many other instruments for industrial and 
research applications shown by Messrs. Cambridge 
Instrument Company, Limited, we may mention a 
three-element cathode-ray oscillograph designed for 
recording medium-speed phenomena on a rotating- 
drum or a continuous-film camera and also, in 
conjunction with a suitable time-base, for record- 
ing transients and recurring phenomena of high 
frequency. All phenomena can be viewed directly 
on a screen or photographed, the exposure being 
entirely electrical and no high-speed mechanical 
shutter being employed. Rotating-drum cameras 
having film speeds up to 50 m. per sec., as well as 
continuous-film cameras and a plate holder which 
enables three sets of records to be made on a single 
plate measuring 3} in. by 2} in., can be used. The 
speed of “ writing” on a stationary plate with a 
single traverse is up to 7-5 km. per second, while 
the maximum writing speed on the drum camera is 
about 4 km. per second, A 12-element low-frequency 
oscillograph of the Duddell type, designed for use 
in switchgear testing, was also shown, This instru- 
ment incorporates 12  highly-sensitive electro- 
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magnetic vibrators, each mounted in a separate oil;on the side of a vat or tank in 


bath, on a single base in a light-tight box, the 
records being made by means of a rotating-drum 
camera which takes photographic film or paper | m. 
long and 12 in. wide. The light required is provided 
by four projection-type lamps. 

In view of its importance in numerous industrial 
chemical processes, considerable attention is now 
being given to the measurement and control of pH 
values. Messrs. The Cambridge Instrument Com- 
pany, Limited, showed an improved form of pH 


meter, resembling a potentiometer, both in appear- 


ance and in the method cf operation ; the latter, it 
may be noted, has been considerably simplified. In 
this instrument, a tapping key enables the balance 
position to be watched and, if necessary, adjusted, 
up to the instant at which the reading is taken, thus 
eliminating the effect of valve drift. The valve, we 
understand, is of a more robust type than 
formerly employed and is mounted beneath the 
top board of the instrument, so that it is well pro- 
tected; the chimney used in earlier designs has 
also been eliminated. In its present form the instru 
ment is well adapted for use in routine tests in 
factories, although its accuracy and adaptability 
to various forms of electrode render it quite suit- 
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Fie. 7. Fuet-Jer Inrroscore; Messrs. Foster INstruMENT COMPANY, 


use in 
dip-type 


for 
with a 
mony-calomel 
system was also exhib 
ited by the firm. 
electrode system 
arranged to be mounted 
any position 
which will ensure a flow of the liquid past the 
electrodes. Control is effected by means of a set 
of contacts and a motor-driven valve which regu- 
lates the amount of acid or alkali added in order 
to maintain the pH value constant. 

Hot-wire vacuum thermostats and 
other temperature-controlling apparatus formed 
the exhibit of Messrs. Sun-Vic Controls, Limited, 
1, Kingsway, London, W.C.2. One of the hot-wire 
vacuum switches shown is illustrated by the sketch 
reproduced in Fig. 2, on page 27, and as will be 
gathered from this, the mechanism is entirely 
enclosed in 


BELLINGHAM AND 


switches, 


a glass vacuum tube, so that it is suit- 
able for operation in situations where moisture, 
corrosive fumes or inflammable gases are present. 
The switch is actuated by the expansion of a metal 
filament carrying a control current of 25 milli- 
amperes, and the fact that the control circuit is 
non-inductive greatly reduces arcing at the control 
contacts. This circuit also has an inherent time 
delay of 2 seconds or 3 seconds, which has the 
effect of eliminating any chattering at the contacts. 
The breaking of the main circuit takes place in a 
vacuum, so that no are is formed either with alter- 
nating current or direct current. The switch can, 


able for research work. A recording pH controller | in fact, be used with either form of current without 


connection | modification at any voltage up to 600. 
anti- | are made to control up to 2 kW, 3-5 kW, and 6 kW, 
electrode | respectively, at 230 volts. 
| claimed for these switches are that their operation 
The | 

is| interfere with radio apparatus. 
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LIMITED. 
Three sizes 
Incidental advantages 


causes neither noise nor vibration, and does not 
They can there- 
fore be mounted on, or close to, delicate instru- 
ments. 

Some typical examples of the applications of the 
hot-wire switches were exhibited, including a new- 
resistance thermometer controller for all-mains 
operation, and capable of regulating temperatures 
within + 1 deg. C. at up to 1,000 deg. C. The 
controller operates on the resistance bridge and 
relay principle, the only moving part being the 
relay coil, the contacts of which control directly 
a hot-wire switch of 3-5-kW capacity. The 
apparatus is of robust construction, and has been 
designed for industrial service. The hot-wire 
switch is particularly suitable for use as a voltage 
relay, since the contacts are opened and closed 
with voltage variations of less than 5 per cent. Its 
use in this capacity was demonstrated by a switch, 
potentiometer and voltmeter. With certain types 
of electrical heating apparatus it is impracticable 
to fit a thermostat, and in such cases, temperature 
control can be effected by the energy regulator 
exhibited by this firm, the function of the regulator 
being to interrupt the main current for regular 
periods, the duration of which can be varied accord- 
ing to the temperature required. For this applica- 
tion, the control circuit of a hot-wire switch in the 
main circuit is connected across the mains through 
a bimetallic thermostat, the contacts of which are 
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normally closed. This thermostat carries a heater 
winding through which a current of a few milli- 
amperes passes, the current being regulated by 
means of an adjustable resistance, so that the 
auxiliary circuit is made and broken, and the 
main switch consequently opened and closed, at 
suitable intervals. The degree of control is similar 
to that obtained by the use of an external series 
resistance, except that the loss associated with the 
latter is avoided. Moreover, the energy input is 
independent of voltage variations up to about 
+ 20 per cent. The energy regulator, it is pointed 
out, has a wide range of applications for the control 
of industrial hot plates, injection moulding cylinders, 
blocking presses, ovens, furnaces, &c. 

Adjustable and glass-sealed fixed-temperature 
thermostats were also exhibited by Messrs. Sun- 
Vic Controls, Limited. The former are used in 
conjunction with the hot-wire switch, and since 
they have only to break the non-inductive control 
circuits of this switch, they can be made to give a 
very close temperature control. In suitable en- 
closures, control within + } deg. C. can be obtained. 
The glass-sealed thermostats are of the bimetallic 
type, and are enclosed in hydrogen-filled glass 
tubes measuring only 2? in. long by $ in. diameter. 
These thermostats are set for a given temperature 
during manufacture, and the setting, it is stated, 
remains constant since no arcing or burning of the 
contacts occurs and dust and moisture are com- 
pletely excluded. These thermostats are made with 
settings from 0 deg. to 200 deg. C., with a manufac- 
turing tolerance of + 1 deg., and they will control 
up to one ampere at any voltage up to 250. Two 
types of constant-temperature water baths and a 
small piezo-electric crystal oven were exhibited to 
illustrate the laboratory applications of these 
thermostats, 

In addition to a selection of insulation and resis- 
tance testing sets, earth testers, graphical recorders, 
&c., Messrs. Evershed and Vignoles, Limited, 
Acton Lane Works, Chiswick, London, W.4, showed 
the Evershed-Midworth two-way telemeter which 
is a development of the single-way telemeter system 
shown at the previous exhibition and illustrated 
and described on page 58 of our 14lst volume 
(1936). A diagram of connections of the two-way 
telemeter is given in Fig. 3, on page 27, and from 
this the principles on which it operates can be 
followed. The equipment at each station consists 
of a balance indicator and a wire-wound resistor 
traversed by a contact arm carrying a silver contact 
roller, the arm being turned by hand or by some 
mechanism of which it is desired to transmit the 
position. The balance indicator is a moving-coil 
milliammeter. Each end of the resistor is con- 
nected to a copper-oxide rectifier and alternating 
current is supplied to the system through a trans- 
former. The current, on entering the resistors, 
is split into positive and negative components 
by the half-wave rectifiers, which are oppositely 
connected as shown, and when the contact arms 
at each station are in corresponding positions the 
impedance offered to each component will be the 
same. The currents passing through the pilot 
wires and balance indicators will then be symmetrical 
and the intruments will take up a central or balance 
position. If one of the contact arms is then turned, 
the impedance offered to one component will differ 
from that offered to the other, and the currents 
flowing through the pilot wires and balance indica- 
tors will not be symmetrical. The balance indicators 
will then be deflected one way or the other and 
balance can only be restored by turning the other 
contact arm to the same angular position. 

It will be clear that on this system, the signal 
depends upon the relative magnitude of the two 
components of the alternating current and not on 
their absolute values; also when the balance has 
been restored the two components are always 
equal, so that the accuracy of the transmission 
is independent of changes in the resistance of the 
line or of any other resistance in the circuit, such as 
that between the contact rollers and the resistors. 
Other advantages claimed for the system are 
that as many as 100 signals can be accurately 
transmitted with only one pair of wires between 








two signalling stations and the fact that the 
current in these wires may be as small as 12 milli- | 
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amperes is an important advantage where the 
resistance of the wires is high and the current or 
voltage is restricted. Moving-coil relays can be 
introduced anywhere in the series circuit and 
arranged to give audible or visible warning of any 
change of signal or of an interruption of the current 
supply. 

Another exhibit of Messrs. Evershed and Vignoles, 
Limited, to which we wish to refer, although the 
space available will not permit us to describe it in 
detail, was a special alarm type of Dionic water- 
purity meter or salinometer. The apparatus 
comprises a conductivity tube through which a 
sample of the water under observation flows con- 
tinuously and an indicating meter, which is separate 
from the water tube and is connected to it by a two- 
core cable. The indicator unit has been designed 
for marine use and for large land installations 
requiring a number of water tubes to enable indica- 
tions to be made at several points. Each indicator 
unit is enclosed in a case of aluminium alloy and is 
provided with a 3-in. scale indicator, a warning 
lamp, terminals for connection to an alarm bell, 
and a main switch. In addition, there are two 
push-buttons for stopping the bell and re-setting 
the apparatus after an alarm has been given. The 
indicator is a form of ohmmeter, the pointer of 
which, when deflected sufficiently, closes a contact 
which short circuits the water tube and the increased 
current, operating through a relay, causes the 
warning lamp to light and the alarm bell to ring. 
Having thus attracted the attention of those in 
charge, the bell can be stopped by pressing the 
push-button, although the warning lamp remains 
alight until the salinity has again fallen below the 
alarm point, when the lamp can be extinguished 
by means of the second push-button. This, when 
pressed, automatically re-connects the bel) in 
circuit. 

An improved form of the projection refractometer 
shown by Messrs. Bellingham and Stanley, Limited, 
71, Hornsey Rise, London, N.19, at last year’s 
exhibition and referred to on page 160 of our 
14Ist volume (1936), was shown this year. A 
continuous-flow cell has now been designed for use 
with this instrument to enable it to be used for 
controlling products during manufacture. A tem- 
perature-correction drum can also be supplied when 
the refractometer is used for sugar determination. 
Other exhibits of the firm were a Fabry-Perot 
interferometer, a spectro-photometer, a wavelength 
spectrometer or monochromatic illuminator using 
aluminised mirrors, and a Donaldson colorimeter 
intended for the precise determination of the colours 
of materials such as paints, fabrics, dyes, chemical 
solutions, &c. Photographs of the latter instrument 
are reproduced in Figs. 4 and 5, on page 28, while 
Fig. 6, on the same page, illustrates the optical 
principles involved in its design. In this instru- 
ment, which is due to Mr. R. Donaldson, M.A., of 
the National Physical Laboratory, the coloured 
light from the specimen to be examined is com- 
pared with a mixture of the three primary colours. 
Means are provided to enable the intensities of the 
three primaries to be varied by definite amounts, 
so that when a match has been obtained a record 
of the primary intensities can be taken and from 
this record the colour can be reproduced again 
exactly at any time. Referring to Fig. 6, it will 
be seen that light from a projection lamp is passed 
through a condensing lens which forms an image of 
the filaments on a window forming the aperture 
of a sphere a. In front of the condensing lens there 
are three apertures, best shown in Fig. 4, which 
contain the three primary colour screens, and these 
apertures can be uncovered by varying amounts by 
means of sliding shutters each of which is provided 
with a scale and vernier. The internal surface of 
the sphere a is whitened, so that the three colours 
are mixed by repeated reflections, and the mixed 
light passes out through another window, whence 
it is reflected by a prism on to the comparison 
cube 6. Light from the specimen situated at c 
is also directed on to the cube b and is compared 
with the mixed light by an observer looking through 
the low-power telescope system d. The scales for 
the three shutters are located inside the body of the 
instrument and are read by means of the telescope e, 


illumination being provided by a four-volt lamp. | questions. 








In some cases it is necessary to diminish the satura- 
tion of the colour of the specimen under test in 
order to obtain a match with the three primaries, 
and for this purpose three auxiliary filters are 
mounted in a dise f, clearly visible in Fig. 4, and 
any one of the three filters may be arranged to 
transmit the desired primary colour to the reflecting 
plate g, where it is combined with the light from 
the specimen. The amount of light added in this 
way is determined by cutting off the light from the 
specimen and comparing the remainder with any 
of the three primaries. 

The exhibit of Messrs. Foster Instrument Com- 
pany, Limited, Letchworth, Herts, included a range 
of pyrometric and optical apparatus of improved 
design, some of which have been referred to in our 
columns on previous occasions. Of these we may 
mention the “ Flexipush” automatic temperature 
controller and various forms of Introscope, both 
of which were referred to on page 30 of our 139th 
volume (1935). Introscopes, it will be remembered, 
are virtually low-power microscopes designed to 
enable the internal surfaces of hollow bodies such 
as gun barrels, gas bottles, tubes, &c., to be 
examined. An addition to the range of these 
instruments which formed part of the firm’s exhibit 
this year is illustrated in Fig. 7, on page 28. This 
has been designed for examining the internal surfaces 
of the fuel jets used in Diesel engines, and it can, 
with some types of jet, be used for checking the 
coincidence and finish of various drilled holes. 
The complete equipment enables views to be 
obtained of the bottom of the jet, in a direction 
parallel with the axis and also at right angles to 
the axis. The necessary illumination is provided 
by a very small electric lamp mounted on its own 
insertion tube with a hood and supplied with 
current from a dry battery or accumulator. An 
Introscope of somewhat similar design has, we 
understand, been used for examining the interiors 
of the hollow valve stems of high-speed internal- 
combustion engines before they are filled with 
sodium. 

Other exhibits of this firm which may be men- 
tioned were a high-resistance recording pyrometer 
having an internal resistance of 45 ohms per milli- 
volt, and a blast-furnace air-temperature controller. 
The latter instrument has been designed to maintain 
the air supplied to the tuyéres at a constant tem- 
perature. It is of the thermocouple type and 
comprises an automatic indicating and signalling 
temperature controller and a motor-operated valve 
unit for connection to the hot and cold air mixer 
valve. 

(T'o be continued.) 








FLEXIBLE COUPLINGS FOR DIESEL 
ENGINES. 
By R. J. W. Cousins. 

In recent years the rise in rotational speeds and 
the increase in the number of cylinders in engines 
of all classes has brought to the front many prob- 
lems, not the least of which is that of dealing 
satisfactorily with torsional oscillation. Various 
methods are employed, such as frictional and 
viscous dampers, very stiff crankshafts and so on, 
but it often happens that the desirability of protect- 
ing the driven machine, for example, an electrical 
generator, causes the engineer to decide on the use 
of a torsionally flexible coupling. This device 
has been employed for many years for absorbing 
shock in irregular drives, and it is perhaps not very 
strange that in a number of cases a stock size 
spring coupling should be fitted between engine 
and dynamo, in the hope that it will prevent any 
torsional vibration. It may easily happen that 
it does not do so. After that, flexible couplings are 
likely to be looked at askance by the people con- 
cerned, whereas a little preliminary investigation 
would have shown that the haphazard application 
of a coupling of unspecified characteristics can be 
successful only by a stroke of luck. The conditions 
may just as likely be aggravated. 

It is essential that the whole revolving system 
should be reduced to a simple equivalent one, 
in which the elasticities and polar inertias may be 
visualised easily in order to answer the following 
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(1) Will the proposed coupling be in such a position 
in relation to the other parts as to be affected | 
considerably by the torsional oscillations which | 
it is intended to reduce ? 

2) What are the approximate torsional fre- 
quencies of the plant in one, two and possibly three 
node vibrations, and will these be affected favourably | 
or otherwise, by the added elasticity of the coupling, | 
i.e., will they be brought nearer to or further from | 
the running speed ? 

(3) Which sub-multiples (or “ orders” as they 
are generally called) of the several frequencies are 
likely to be troublesome or dangerous ? 

(4) What characteristics are essential in the | 
coupling itself to ensure that (a) the modified | 
frequencies are favourably placed in relation to the | 
running range, and (b) that excessive amplitudes will | 
be prevented in any case ? 

Before going into points (1) and (2), it must be | 
realised that the natural frequency in torsional | 
oscillation of a system is dependent only on the | 
inertia of the masses involved and the stiffness | 
of the shafts or other connections between them. | 
It is not affected by the number, magnitude or 
frequency of the torque impulses applied or the | 
harmonics into which they may be analysed ; 
but if the latter coincide in frequency, at some rota- 
tional speed of the engine, with the fixed natural 
frequency of the system a more or less severe | 
vibration will build up. 

It is first necessary to determine the polar inertias 
of all the separate masses, i.e., the value at each | 
crank centre (or other point along the axis, such 
as the flywheel) of the mass centred round that 
point, multiplied by the square of its radius of 
gyration referred to the shaft axis. It is usual to| 
consider the crankpin, two webs and their balance 
weights, if any, together with the big end of the 
connecting rod and half the reciprocating mass of 
one line, as concentrated at the centre point of the | 
crankpin. The stiffnesses of the shaft sections} 
connecting these several masses must next be 
evaluated, and it is customary to express these 
first in equivalent lengths of shaft of the same 
section as the journals. The stiffness of a crank 
unit is a very difficult figure to determine by any 
pure method, but empirical formule based on 
torsion tests give a quick and trustworthy approxi- 
mation. That, due to Major B. C. Carter,* is given 
below and will be found to cover a wide range of 
proportions. If: 


D and d 
D, and d, 


outer and inner diameters of journal. 
outer and inner diameters of crankpin. | 


a length of journal. 
b length of pin. 

thickness of web (along the axis of the shaft) } 
t width of web. 
’ radius of crank. 


Then if 7 is the length of shaft of diameter D and | 
bore d equal in stiffness to the crank unit from centre 
to centre of journals, 

_ bx (D* — d*) r x (D* — d*) 


+ 0-7 } 5- 
‘ (D,4 -—d,*) — a6 cx w 


lea+0-8< 
When these values have been determined a simple 
diagram may be drawn in which the lengths are 
the equivalent shaft lengths as above, and the 
different masses are shown as dumb-bells of appro- 
priate size. The proposed coupling should also 
be shown as a shaft of equal stiffness, the polar 
inertia of the generator or other driven member 
being added in its proper position, allowing for the 
stiffness of the armature shaft. Fig. 1 shows a 
typical diagram of a six-cylinder engine with flywheel, 
coupling and generator 

It is clear from an inspection of this figure, that two | 
forms of vibration are to Se expected: (a) one-node | 
with the crank masses vibrating in one direction, 
the generator in the other, and the node in the 
vicinity of the flywheel; (6) two-node, with the 
crank masses on one side and the generator on 
the other, both swinging in the same direction 
against the flywheel which moves in the opposite 
direction. A rough approximation of the positions 
of the nodes may often be made at once, by regarding 
the inertias as weights strung along a beam and 
putting in the points of balance for one and two 
supports, respectively, but in any case the fre- 
quencies for one and two node vibrations and the 





| 





* See ENGINEERING, vol. cxxvi, page 36 (1928) 
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nodal points must now be found, and the elastic| cranks swinging against the greater part of the 
curves drawn in. There are many books on this| flywheel, while the other consists of a small slice 
subject, and the reader may be referred particu- | of the flywheel in phase with, and having the same 
larly to Mr. W. Ker Wilson’s book Practical Solutions | amplitude as, the larger portion and oscillating 
of Torsional Problems (Messrs. Chapman and Hall), | against the generator, as indicated in Fig. la. 
for the method to be employed. |The more flexible the coupling, the longer the 





In (a) the node is in the part of the equivalent | equivalent shaft representing it, and the smaller 


shaft system, corresponding to the coupling, and} the part of the flywheel required to complete th« 
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therefore the flexible coupling will be subjected to 
the maximum torque due to this vibration. This 
is a desirable condition, and it will be found that | tional to the amplitude of vibration) then cuts 
one-node vibrations will be checked, provided| across the axis close to the flywheel at a large 
the coupling itself has the proper characteristics. | angle on the left, but is very flat to the right, indica- 

The two-node oscillation is quite another matter. | ting that this form of vibration sets up periodic 
From the relative values of the masses it is evident | torque in the crankshaft many times that in the 
that the cranks will swing with a large amplitude | coupling, which is little affected, and therefore does 
while the flywheel moves through a small distance, | practically nothing to reduce this oscillation. It is 
and the generator even less. The whole system | necessary that this point should be appreciated at 
may be considered as two independent simple | its true value, as it means in many cases that unless 
systems of the same frequency, one formed by the! some definite modification is introduced on the 


right-hand system. The elastic curve (which is 
formed by drawing ordinates at each mass propor- 
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engine side of the flywheel, nothing that is done 
beyond it has much effect on the crankshaft 
vibration as observed on the bare engine and flywheel 
alone. 

What practicable steps can be taken to ensure 
that this form of vibration will produce a con- 
siderable periodic torque in the coupling, and so 
check itself before dangerous stresses occur in the 


Fig.GA. 
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Fig.6C. 
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This scheme reduces the overall weight as com- | books available on the subject, particularly that by 


pared with the two-flywheel arrangement and has, | Mr. Ker Wilson already mentioned. 


in certain cases, an added advantage, in that the 
frequency of three-node vibrations is considerably 
higher. This form of vibration can be very destruc- 
tive, and as the movements at the ends of the 
shaft are small, it is almost impossible to do anything 
externally to reduce it. In some cases balance- 


Fig.6B. 
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Fig.6p. 
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shaft? There are certainly two arrangements 
which may be used, giving a large range of adjust- 
ment. The first is to attach a subsidiary flywheel 
to the tail end of the crankshaft (the main flywheel 
may also be reduced at the same time, but this is not 
always necessary). The result is to alter completely 
the form of the elastic curve for two-node vibration, 
the node in the crankshaft being moved towards 
the centre of the shaft, and the relative torques in 
the shaft and coupling being brought nearer to 
equality, the shaft torque decreasing and the 
coupling torque increasing. This is clearly seen in 
the diagram, Fig. 2, where the amplitude of move- 
ment of the two flywheels and generator are seen 
to be of the same order, while the angles at which 
the curve cuts the axis at each node are approxi- 
mately equal, showing the same torque. (In this 
article the only torque considered is the periodic 
torque, due to synchronous vibrations, not the 
mean useful torque, which is usually only a fraction 
of the fluctuating component and, being steady, 
does not affect the stress range in the shaft, which 
is the real limiting factor.) The frequencies are 
considerably lowered by this addition, and it is 
1ecessary to ensure that the added mass is such as 
to bring the synchronous speeds well away from 
the running speed, but in practice a very good job 
can usually be made on these lines. 

A second method, which may seem to be a 
startling departure from custom, is to take the main 
drive from the end opposite the flywheel through 
a coupling of low stiffness. The auxiliaries, cam- 
shaft, pumps, &c., should all be driven from a point 
near the flywheel, so as to be protected from the 
crankshaft movements. This scheme is shown in 
Fig. 3. The one-node condition produces large 
movements at the generator and flywheel, but the 
frequency is so low that all troublesome vibrations 
due to this form can be placed well down the scale, 
below the running range. They also produce the 
maximum torque in the coupling, and are therefore 
well restrained. The two-node condition, which 
has a much higher frequency, produces very small 
movements at the flywheel and generator, so that 
the auxiliary gears run quietly, and the torque in 
the coupling is also comparatively high, and the 
damping effect therefore good. (The word “ damp- 
ing” usually associated with frictional absorption 
of energy, is here used to express the effect of the 
flexible coupling in checking increase in amplitude 
of vibration.) 
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weights may be reduced, thus raising the frequency 
with advantage, but in at least one case in the 
writer’s experience the frequencies with minimum 
and maximum permissible balancing came on either 
side of the governed speed when using the two- 
flywheel scheme. In cases like this, where by an 
unfortunate coincidence the three-node condition 
may be troublesome, the second scheme (Fig. 3) 
is definitely the one to adopt, but in existing engines 
the one shown in Fig. 2 is more easily applied, as it 
simply means adding a flywheel. 

In the case of short stiff crankshafts the frequency 
of the two-node vibration may be sufficiently high 
to be beyond the running range, and in that case 
the simple arrangement in Fig. 1 is quite suitable, 
the single-node oscillations being dealt with by the 
coupling, but more often the two-node is the more 
troublesome condition. 

Figs. 4 and 5 show the form of elastic curves for 
three nodes, two in the crankshaft itself and one 
in the coupling or armature shaft, for the arrange- 
ments in Figs. 2 and 3, respectively. It is evident 
at once that the frequency of Fig. 5 is much higher 
than Fig. 4, and if the latter should be found by 
calculation to be too near the running speed, then 
the lighter arrangement (Figs. 3 and 5) should be 
used. Since this three-node vibration is practically 
unaffected by the coupling stiffness, the latter may 
be chosen to give the best results for one and two 
nodes. 

As previously mentioned, the natural frequency 
of the system is quite independent of the applied 
impulses, but the latter can be shown to contain 
all the harmonics in measurable amplitude from 
1 to 20 times the frequency of the cycle, and 
1 to 16 at least are of significant value. If, 
therefore, the frequency of the engine cycle (2 
revolutions in a 4-stroke, 1 revolution in a 2-stroke) 
should happen to be a simple sub-multiple of the 
natural torsional frequency of the system, vibration 
is to be suspected, and the point should be investi- 
gated. The relative importance of the various 
sub-multiples of the natural frequency in one, 
two and three nodes, is not a very simple subject. 
The values are modified very much by the number 
of cylinders, firing order, and position of nodes, 
and unless one has had a certain amount of practice 
in juggling with the various factors, there is a risk of 
falling into a trap. It would not be possible to do 


justice to this part of the subject in the course 
of a short article, and the reader is referred to the 








It should be 
clearly recognised that while a spring coupling of 
favourable characteristics properly placed in the 
system, will reduce all the resonant peaks to safe 
limits, yet the peaks are there, and it is most 
desirable to choose such frequencies as will bring 
the running speed into a zone well away from 
them. Hence the importance of the point discussed. 

It may be mentioned that in one case an 8- 
cylinder engine was wrecked on the 54 order vibra- 
tion (i.e., the frequency was 54 times the running 
speed), in another the 2} was fatal, and a third 
engine showed strong vibrations at the 34 and 4} 
(t.e., 7 and 9 vibrations per cycle), while the 4th 
order, which off-hand might have been expected to 
be bad, was, due to the position of the node, almost 
absent. These cases are cited to show that it is 
not safe to jump to any hasty or apparently obvious 
conclusions as to the result of any particular rela- 
tionship between speed and frequency ; each case 
must be examined quantitatively. 

The characteristics of the coupling should receive 
close attention. They may be split up into: 
(a) Strength, i.¢e., the coupling should be able to 
sustain alternating torque up to the fatigue limit of 
the shaft to which it is attached. 

(6) Adaptability of design. The engineer should 
be able to obtain almost any elasticity he may 
require, i.e., the “rate” of the coupling in Ib.-ft. 
torque per radian deflection should be the specified 
figure within reasonable limits, not merely the 
nearest stock size according to the shaft, since the 
torque to be transmitted and the stiffness required, 
are quite independent of each other. For low 
stiffness values, the design should allow of the use 
of a large quantity of spring steel, so disposed that 
the bulk of it is at the same stress, thus using it 
economically. 

(c) Torque torsion relationship with varying 
torque. This should not be a fixed quantity as in 
a shaft, but should vary from the basic figure given 
by the engineer to a much higher quantity. The 
form of the stiffness curve may be two straight lines, 
as in Fig. 6a, a straight line and a curve as in 
Fig. 68, or a curve all the way to the limit of torque, 
as in Fig. 60, but it should not be one straight line 
as in Fig. 6p. If it is a straight-line function, the 
frequency will be the same for all amplitudes, and 
if resonance should occur it will build up to a 
destructive figure, unless the natural damping in 
the system limits it, since the motion is harmonic 
for all deflections. With a varying torque/torsion 
value, however, the frequency to which the system 
responds tends to rise with increasing amplitude, 
since the restoring force increases at a greater rate 
than the deflection, and thus the system tries to 
get out of step with the disturbing force and the 
amplitude is limited. This is the really essential 
quality in the coupling, which otherwise becomes 
merely a somewhat expensive shaft extension when 
viewed dynamically. 

In choosing the stiffness, advantage may be taken 
of this quality as follows :—When, as may frequently 
happen there are two forms of vibration to be 
dealt with, it may be desirable to check both equally 
or, on the other hand, to pay more attention to one 
or the other, according to the relation between the 
frequencies and running speed. If, now, a certain 
increase of coupling stiffness with torque be assumed, 
it will be found that the two frequencies rise more 
or less, and this in a measure of the damping effect 
in each case. For instance, in a particular system 
a coupling of starting stiffness, 300,000 lb.-ft. per 
radian was calculated to give a 13 per cent. rise in 
frequency for one node and 21 per cent. rise for 
two-node frequency for a stiffness increase of 2 to 1. 
These figures were accepted, as the two-node con- 
dition was more important near the running speed, 
and the plant actually ran very satisfactorily. * 

To recapitulate :—If a flexible coupling is to be 
really useful: (1) It must be in a part of the 
system where it is subjected to periodic torque 
from the form or forms of vibration which it is 
intended to damp. (2) The frequency or frequen- 
cies of the complete set, including the coupling, 
must be favourably related to the running speed. 
(3) The rise of frequency with increasing torque in 
the coupling must be enough to put the system out 








32 


of tune before destructive stresses are set up in the 
shaft, even at the resonant peaks. If these condi- 
tions are satisfied, the flexible coupling becomes a 
very welcome ally, enabling the changes to be run 
in frequencies and nodal positions over such a wide 
range that a successful solution may be found to 
practically any torsional problem. 








RESEARCH AT THE LOWEST 
TEMPERATURES. 


In a public lecture delivered before the Institu- 
tion of Chemical Engineers, in October last, 
in the hall of the Institution of Civil Engineers, 
Professor F. A. Lindemann, M.A., F.R.S., dealt 
with “ Research at the Lowest Temperatures and 
its Importance to Industry.” 
the conception of the absolute zero, as the tempera- 
ture at which interchangeable heat motion ceased, 
although a minimum quivering motion of the 
molecules still remained, had been 
dealt with the methods by which gases had been 
liquefied and then referred to a new method of cool- 
ing substances which, he said, had been introduced 
during the last few years. This depended upon a 
curious magnetic effect, the thermodynamic con 
siderations involved in which were explained. 

Certain substances, such as some of the alums, 
having magnetic polarity, 
which in the ordinary way would lie at random, but 
if a magnetic field were applied they would all turn 
into line and lie parallel with each other. With the 
random arrangement, the entropy was much greater 
than with the parallel arrangement, so that the 
field would result in a 
reduction in the entropy of orientation. If the 
were adiabatic, however, there would be 
no alteration in the total entropy, so that if the 
entropy of orientation were reduced the entropy of 
thermal agitation must be increased ; in other words | 
heat would be evolved. When, on the other hand, 
the magnetic field was removed and the molecules 


contained molecules 


application of a magnetic 


pre CCES 


again took up their random arrangement, the | 
entropy of orientation would be increased and 
that of thermal agitation reduced, so that heat 


would be absorbed. 

ro obtain the lowest temperatures by this means 
a piece of alum was cooled in liquid helium to a 
temperature of about 1 deg. abs., the magnetic 
field then being applied and heat evolved. As, how- 
ever, the alum was left in thermal contact with the 
liquid helium, the heat was carried off and the whole 
system cooled to | deg. abs. The helium gas which 
made the thermal contact between the alum and 
the outer bath of liquid helium was then pumped off 
so as to insulate the alum, as far as possible, from 
the external surroundings. Then, on the removal 
of the field, the temperature would fall and in this 
way substances could be cooled to below 0-01 deg. 
absolute. 

This the process used in the Clarendon 
Laboratory to obtain these very low temperatures, 
and the object in doing so was to measure the 
characteristics and properties of substances in this | 
region. One of the phenomena investigated was the 
fall in the specific hests of solids at low temperatures. | 
According to the ola classical physics, Dulong and | 
Petits’ law should have been fulfilled more accu- | 
rately than ever at the lower temperatures ; i.e., the 
atomic heats at constant volume should have re- 
mained equal to 3R down to the absolute zero. It | 
was found, however, that they all dropped well | 
below 3K and approached zero. Moreover, they all | 
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fell on curves of a similar type and the parameter | tures ever attained, although nearly all substances | which would be quite imperceptible in the ordinary 


of these curves could be definitely related to the | 
elastic constants and the atomic weight of the | 
substance. This was in exact accord with the | 
quantum theory, and actually first caused scientists | 
to realise that the Quantum Rules were absolutely 


condensed to a solid at 
boiling point. 


phase of helium could be produced at temperatures | being about 200 times 
With regard to the electrical conduc- 
In general, the fact that it remained | tivity of metals, Professor Lindemann reminded 


much higher than those at which the liquid phase | temperature. 
could exist. 


about two-thirds of the| way, became of great importance. 
Under high pressure, however, a solid | conductivity in this state was quite unparalleled, 


Its thermal 


that of copper at ordinary 


general and not confined to the transfer of radiation | liquid was most convenient, since it could be used | his audience that, in the case of all pure metals, the 


to and from matter. 

lime prevented the lecturer from touching on all | 
the curious and interesting phenomena which appear | 
at low temperatures, but we may mention some to 
which he referred. It had always been believed, | 
he said, that at sufficiently low temperatures gases | 
became liquid and finally solid. Helium, however, 


. . . | 
in the liquid form for making thermal contact at 


temperatures at which no gas could exist. Another 





interesting property of helium was that it existed | the absolute temperature was halved. 
in two different liquid phases. At about 2 deg. abs. however, some metals, 
and mercury, in which the electrical resistance fell 


it went over into a form of less entropy having 





conductivity increased as 
reduced ; roughly speaking, it doubled each time 


the temperature was 


There were, 
including lead, tin, cadmium 


totally different properties to those at higher tem- | to zero at the comparatively high temperatures of 


peratures. 


Its viscosity became extraordinarily | from 7 deg. to 2 deg. 


abs., and this problem was 


was an exception to this rule, as it remained in the | small, comparable, in fact, with that of hydrogen | now being studied in detail at Oxford. 


form of a mobile liquid down to the lowest tempera- | at ordinary temperature and pressure, so that leaks ! 





Withreference tothe importance of low-temperature 
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research to industry, Professor Lindemann pointed 
out that it was essential to the progress of 
physical and chemical theory and that without 
the enormous volume of work which had been done 
on specific heats and latent heats at low temperatures 
it would not have been possible for Nernst’s theorem 
to have gained general acceptance. The Third 
Law of Thermodynamics could not be regarded as 
certain until low-temperature measurements had 
shown that entropy tended to vanish near the 
absolute zero. So far, not even a beginning had been 
made to explain the phenomena of supra-con- 
ductivity. The electrical industry still found 
copper to be the best conductor and would doubtless 
do so for many years, but when a current was 
observed to flow for an indefinite period through 
lead immersed in liquid helium, absolutely undamped 
and without resistance, it was difficult to dismiss 
the hope that something better than copper might 
ultimately be found. In any case, increased know- 
ledge of the theory of electrons in metals and of the 
related magnetic phenomena must be of the greatest 
importance to the whole electrical industry. More- 
over, low-temperature research might be regarded 
as the foundation of any theory of the solid state, 
and since all the elastic and tensile properties of 
solids depended upon the forces between the mole- 
cules, it was clear that these could best be examined 
at low temperatures when thermal agitation was 
ata minimum. Small effects, which were normally 
obscured by the oscillations of the molecules, were 


a theory of solids comparable in exactitude with 
the theory of gases might emerge. The importance 
of this would be obvious when it was remembered 
that no industrial material showed anything like 
the full tensile strength which should theoretically be 
obtained ; if full advantage could be taken of the 
intermolecular forces materials 20 times to 30 times 
stronger than were available at present could be 
made. One of the more direct applications of low- 
temperature research in industry was the supply of 
liquid air in large quantities, and the lecturer said 
he had no doubt that in, say, 15 years time, liquid 
hydrogen would be just as much an article of com- 
merce as liquid air now was. It would probably 
take longer for liquid helium to become an industrial 
product ; still it could be used to make substances 
like lead supra-conducting and if a supra-conductor 
could be employed a 10,000-kW transformer could 
be made to occupy a volume of only about one 
eubic metre. 








Britisu STANDARD RECEIVERS FOR DEAN AND STARK 
AppaRaTus.—The Dean and Stark apparatus is used for the 
determination of water in such substances as petroleum, 
tars and paints. It comprises a graduated receiver 
which is connected to a heating vessel and reflux con- 
denser. Three types of these receivers are dealt with 
in a recent British, Standards Specification. In one of 
them, the water can be withdrawn during distillation 
while in another it cannot. The third is designed for 
dealing with such substances as asphalt emulsions, 
where though the quantity of water is large, it is mot 
desired to withdraw it. Copies of the specification 


(No. 614-1936) may be obtained from the British Stan- 





then apparent and it was hoped that ultimately 


dards Institution Publications Department. 








HEADGEAR FOR THE SOUTH DEEP 
SHAFT, SIMMER AND JACK 
MINES, SOUTH AFRICA. 


In vol. exxxix of ENGINEERING, pages 299 and 377 
et seq., we gave a fully-illustrated description of the 
electric winders for the 6,660-ft. shaft of the Simmer and 
Jack Mines, South Deep Shaft, with a good many 
vaste ye of the conditions which these had to meet. 

rough the courtesy of Messrs, Head, Wrightson and 
Company, Limited, Thornaby-on-Tees, we are now 
enabled to give drawings, &c., of the pit-head gear 
at this shaft. This is believed to be the highest head- 
gear on the Rand, being 160 ft. from ground level to 
the centre line of the sheaves, while the height from the 
ground to the top of the gallows above the top platform 
is 191 ft. 

A general view of the headgear is given in Fig, 1, 
on page 32, and Fig. 2 is a diagrammatic plan showing 
the arrangement of the cages, of which there are six, 
side by side. The shaft served is rectangular, and the 
six compartments each measure 10 ft. by 5 ft. inside 
the timbers. It will be noted that all six can be 
used for raising ore. The two on the extreme left 
are used for triple-deck cages, each carrying 81 men, 
or ore in cars. The other four compartments are 
used for ore skips of 8 tons capacity each; on the 
extreme right is a lift extending to the sheave plat- 
form, and visible in Fig. 1 at the far end of the struc- 
ture. On Plate IT accompanying our issue of this week, 
the main structure is shown in Figs. 3, 4 and 5. This 
provides the strength and stiffness required to with- 
stand the stresses set up in winding, the rest of the 
framing not contributing in this way, but consisting 
of guides for the cages, &c. Fig. 4 is a side elevation ; 
Fig. 3 is an elevation of the front legs, while Fig, 4 
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gives the layout of the sloping back legs. 
of the cage guides, which extend from ground level 
up to the platform shown overhanging in Fig. 4, 
are given in Figs. 6 and 7, Plate Il. The inner 
bracing of the main and back legs is shown in Figs 
18 and 19, on this page. Figs. 8 to 14, Plate II, 
show half-plans of the horizontal bracing at various 


levels, commencing with Fig. 8 at the top; where the} 


frame consists of two rectangles, changing below to 
a single braced framework, in Fig. 9. At this 
point the four legs separate and take the form shown 
in Fig. 10 at the next panel of the vertical Z bracing, 
shown in Fig. 4 At the panel below this there is 
horizontal bracing of the type shown in Fig. 11, 
embracing again all the legs in a single framework 


as 


Fig. 12 is a stage further down, there being no horizontal | 


bracing at this level, while the spread of the legs is 
gradually increasing. Fig. 13 is a half-plan of the 
top of the main bracing frame, which extends from 
the front to the back legs at a height of about 70 ft. 0 ins 
above ground level; the corresponding bottom plan 
is shown in Fig. 14. Below this point the frame is 
continued as separate legs, the bases of which have 
a spread of 85 ft. sideways, and 95 ft. from front to 
rear, 

In previous article, Fig. 2, Plate XV, which 
accompanied our issue of March 22, 1935, showed the 
arrangement of the winders, which are set at an angle to 
the centre line through the six cages. 
distance from the cage centre line to the winding 
drum centre is 216 ft. 6 in. in each case. Owing to 
the different angles at which the machines are placed, 
the horizontal distance from the centre line of the 
centre winder unit to the pulley centre line is rather 
less than for the other two machines. In the plan 
mentioned above it will be noted that the centres of 
the winding drums of the outside are 
121 ft. 5 in. apart, and that the centre machine, which 


machines 


is also skewed, is offset to the extent of & ft. 3 in. 
from the midway position between the other two. 
The six cages are, as indicated in Fig. 7, placed 


at 5 ft. 9 in. centres only, so that the winding ropes 
converge on the top platform of the headgear on which 
the pulleys are set at angles shown in Fig. 15, 
page 33. Figs. 16 and 17, page 33, show the girders 
under the top platform, Fig. 16 showing the way the 
back and front legs are framed into the top platform 
structure, and Fig. 17 part of the vertical 
under the top platform over the back legs. 


as 


The headgear has been designed to eliminate as far 


as possible the intermediate members often found in 
structures of this type, and this has facilitated the 
calculation of the stresses likely to occur under any 
given of conditions. The members of the 


set main 


main and back legs are of joist and plate construction, | 


and are built up of Ducol high tensile steel, making 
possible an appreciable saving in weight. The secondary 
members and wind bracing are of mild steel angles 
arranged in cruciform. The conditions covered by the 
calculations embrace all loads due to winding, including 
the breaking of a rope, wind from any direction, the 
crawl beam loads and the horizontal kick from the 
tips. The front legs are of 12 in. by 8 in. by 65 Ib 


joists of Ducol steel, supported about 10 ft. behind by | 


6 in. by 6 in. by 4 in. paired angles, the Z-bracing 
between the two consisting mainly of 4 in. by 4 in. by 
} in., 34 in. by 3§ in. by & in., and 2) in. by 2} in. by 
* in. paired angles. The main members of the back 
legs are of 14 in. by 8 in. joists and 9 in. by 1 in. plates 
of Ducol steel for the outside, and 10 in. by 1 in. plates 
for the inner members. On the underside of the main 
horizontal bracing frame are two 5-ton crawl beams 


of 9 in. by 3 in. channel and 15 in. by 6 in. joist 

The top platform accommodates the six 14-ft. 
sheaves of the built-up type, taking 2 in. diameter 
rope. The sheaves have cast-iron rims and bosses 


and 6 in. by 3 in. arms of channel section. They arc 
arranged with the centre line directly over the front 


leg. Details of the front framing are given in Figs. 6 
and 7. The chief object of this is to give support to 
the 8 in. by 3 in. vertical channels fitted with timber 


guides for the cages. The framing above the four skip 
compartments is provided with tipping plates and 
guides for automatic dumping. At the lower level, 
the guides in all compa*tments are hinged so as to 
facilitate changing over from skips to cages. The 
guides are carried up to te knock-off platform, which 
is provided with girders for taking the safety hook 
catch plates 

Access to the knock-off and top platform is obtained 
by means of a handrailed stairway with chequer plate 
treads and landings inside the back legs. The plat 
forms are provided with chequer plating and hand 
railing. Further, an electric lift is also provided to give 
access to the top of the headgear 








Evecrraic PLatrorm Tracrors at Pappineron 
In order to reduce noise at Paddington station the 
Great Western Railway Company are to replace petrol- 
driven platform trucks by electric tractors 


Details 


'HEADGEAR FOR SOUTH DEEP SHAFT ON THE RAND. 


The horizontal | 
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THE ROYAL METEOROLOGICAL 
SOCIETY. 


Tar usual monthly meeting of the Royal Meteoro- 
logical Society was held on Wednesday, December 16, 


1936, in the Society’s rooms, South Kensington, 
Dr. F. J. W. Whipple, the President, being in the 
Chair. The following papers were read and discussed : 


“The Application of Wet-Bulb Potential Temperature 
to Air Mass Analysis, IT.” 
In this paper, the horizontal component of the motion 
of air in a depression had been traced approximately 
by means of upper wind and high cloud observations, 


and by the pressure distribution at 2 km. and 5 km., | 


and the vertical component found by the use of wet- 
bulb potential temperatures. The trajectories found 
in this way showed clearly that there was considerable 
horizontal divergence in the warm air ascending at 
the wave front of a depression. A study had also 
been made of the changes which occur in the humidity 
mixing ratio, 

The Presentation of Visibility Observation.” By 
R. M. Poulter. The author stated that the range of 


distance embraced by a visibility number used at | 
meteorological stations varied roughly as the lower | 


limit of the range, so that one occasion in a year of 
visibility 3(500 m.—1 km.) was 20 times as significant 


on. Accordingly, frequency curves characteristic 
of six types of meteorological stations in the British 
Isles, judged by the surrounding country, had been 
drawn by plotting the number of occasions per kilo- 
metre (n/d) covered by each visibility number. The 


so 


54 curves referred to 7 hours, 13 hours, and 18 hours | 


COMPANY. 


By E. W. Hewson, M.A. | 
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for summer, winter, and the year for stations grouped 
in the following categories : Coastal: clean air; clean 
air with sea fog; polluted air; Inland :—clean air: 
polluted air, rural; polluted air, urban. They showed 
marked seasonal and diurnal variations. 

“The Formation of Coloured Rain.” By C. J. 
Boyden, B.A. This paper dealt with an examination 
which had been made of the meteorological conditions 
leading up to a thunderstorm which gave heavy falls 
of coloured rain in Shetland on March 16, 1935. Evi 
dence was given that the instability was caused in an 
air mass which was initially very stable, by forced 
ascent due to undercutting by denser air. The rare 
combination of conditions described was consistent 
with the scarcity of coloured rain in this country 
The hypothesis put forward for the particular case of 
the Shetland thunderstorm was suggested as applicabk 
to the more common “ red rain” originating in desert 
areas. 

“ Rainfall over the Rivington Catchment Area.” 
By D. Lloyd, M.Eng. The purport of this paper was 
to describe shortly the rainfall over the Rivington 
catchment area and its disposal. The probable fre 
quency of dry periods was sought by examining the 
variance (as defined by Fisher). The relation of stream 
discharge to precipitation was mentioned with a view 


| to analysing effective rainfall as a function of climate 
as one occasion of visibility 7(10 km. to 20 km.), and | 








STEEL SLEEPERS ON THE GREAT WESTERN RaILWay.— 
During 1936 some 400 miles of Great Western Railway 
track were relaid, re-railed, or re-sleepered. In this 
connection 50,000 steel sleepers were used, and it is 
interesting to note that the length of track now laid or 
steel sleepers is 260 miles. 
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LABOUR NOTES. 


Tue Railway Staff National Tribunal have decided 
against all the items in the claim submitted to the 
companies by the Associated Society of Locomotive 
Engineers and Firemen. The findings are unanimous. 
It is stated, however, that on the available figures of 
traffic receipts in 1936, the Tribunal regard the pros- 
pects of an application with regard to a further restora- 
tion of standard wage rates, if made at the appropriate 
time, as favourable. The cost of conceding the claims 
which have been rejected would have been, the award 
reckons, as follows :—Discontinuance of the percentage 
deduction, 208,0001. ; six-hour day and 36-hour week, 
6,097,000. ; increased rates for Sunday, overtime and 
night duty, 3,013,0001.; six days extra holiday with 
pay, 386,000/. These estimates, it is explained, were 
made on the assumption that the concessions were 
given only to the grades included in the claim. If 
the six-hour day were conceded to all grades, the cost 
would be about 30,000,0001. 


JAN. 


* A claim involving sums of such a magnitude 
could not be entertained,” the Tribunal say, “ without 
a complete departure from the standards set by the 
decisions of previous tribunals and by agreements 
voluntarily made between the companies and the 
unions. We may, indeed, put the point more strikingly. 
If the concessions now asked were all granted, and 
similar concessions made to all classes of railway 
employees, the annual extra cost could not well be 
less than about 50,000,000/. All the earnings of the 
railways could not suffice for such a sum, in addition 
to present wages, even if all classes of investors, includ- 
ing debenture holders, were deprived of the whole of 
their interest and dividends.” 


Examining the financial state of the companies, the 
Tribunal say that the improvement has been somewhat 
greater than was anticipated last July. The annual 
rating relief would be 2,275,0001., or 275,000/. more 
than was estimated, and the gross receipts would 
exceed those of 1935 by 5,000,0001., or 1,000,000/. 
more than was anticipated. Gross receipts were, how- 
ever, a misleading indication of net revenue, and it 
would be unwise at present to assess the improvement 
above what was estimated in July. “ We are clearly 
of the opinion in any event that nothing which has 
happened since July is such as to justify the Tribunal 
in taking the extreme measure of cancelling the decision 
then given—a step which only the most exceptional 
circumstances could justify before five months of the 
year for which the decision was to apply have expired.” 


The Ministry of Labour estimates that on Decem- 
ber 14, 1936, the number of insured persons between 
the ages of 16 and 64 in employment in Great Britain, 
exclusive of agricultural workers, was approximately 
11,132,000. This was 12,000 more than on Novem- 
ber 23, and 503,000 more than a year before. Statistics 
are not yet available which would enable satisfactory 
estimates to be made of the numbers of agricultural 
workers in employment. 


There was an improvement in employment, between 
November 23 and December 14, in coalmining, iron 
and steel manufacture, the motor vehicle and aircraft 
industry, shipbuilding and repairing, the cotton 
industry, tailoring, the distributive trades, and hotel, 
boarding house, &c., service. There was a decline, 
however, in a number of industries, including building 
and public-works contracting, agriculture, fishing, stone 
quarrying, and dock and harbour service, in which out- 
door employment was interrupted by the adverse 
weather conditions prevailing on December 14. In the 
building and contracting industries, for example, the 
numbers recorded as unemployed on that date showed 
an increase of nearly 30,000 as compared with Novem- 
ber 23, of whom over 13,000 were only temporarily 
suspended from work, on the definite understanding 
that they were shortly to resume their former employ- 
ment. There was also a seasonal decline in employment 
in the pottery, boot and shoe, and hosiery industries. 


On December 14, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,365,035 wholly unemployed, 
194,841 temporarily stopped, and 68,843 normally in 
casual employment, making a total of 1,628,719. This 
was 5,117 more than the number on the registers on 
November 23, and 239,846 fewer than a year before. 
The total comprised 1,305,382 men, 40,949 boys, 
241,771 women and 40,617 girls. The numbers regis- 





tered as unemployed in December usually show a | 


reduction as compared with November. The increase 


this year was largely due to the effects of the bad | 


weather conditions on outdoor employment generally ; | States motor car manufacturing industry to a complete | with those of the State. 
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but it may also have been partly attributable to the 
provisions of the Unemployment Insurance (Agricul- 
ture) Aet, under which benefit recently became payable 
to unemployed workers insured under the agricultural 
scheme. The number of insured agricultural workers 
recorded as unemployed rose by over 8,000 between 
November 23 and December 14, and it is probable 
that a proportion of these would not have registered at 
an employment exchange during short spells of unem- 
ployment in previous years. 





Of the persons on the registers on December 14, 
about 49 per cent. were applicants for insurance benefit 
and about 37 per cent. for unemployment allowances, 
while about 14 per cent. were uninsured or were for 
other reasons not entitled to apply for benefit or unem- 
ployment allowances. In the case of about 43 per cent. 
of the total of 1,400,188 persons on the registers who 
were applying for benefit or unemployment allowances, 
the last spell of registered unemployment had lasted 
less than six weeks ; for about 58 per cent. it had lasted 
less than three months, and for about 69 per cent. less 
than six months. About 22 per cent. of the total had 
been on the register for 12 months or more. A con- 
siderable proportion of the persons who have been on 
the register for extended periods will have had one or 
more short spells of employment, lasting not more 
than three days each, during such periods. 


Between November 23 and December 14, the numbers 
on the registers decreased by 4,569 in the London area, 
by 105 in the South-Western area, by 4,783 in the 
North-Western area, and by 3,971 in Wales. They 
increased by 1,937 in the South-Eastern area, by 6,640 
in the Midlands, by 1,058 in the North-Eastern area, 
by 2,743 in the Northern area, and by 6,167 in Scot- 
land. As compared with the position at November 23, 
there were at December 14, 14,923 fewer unemployed 
in coalmining, 1,321 fewer in iron and steel manufac- 
ture, 1,256 fewer in the motor-vehicle, cycle and aircraft 
industries, and 1,183 fewer in shipbuilding and ship- 
repairing. The number was greater by 25,745 in 
building, by 3,967 in public-works contracting, and by 
2,902 in stone quarrying, &c. , 





The Ministry of Health’s quarterly statement showing 
the number of persons in receipt of poor relief in 
England and Wales during the three months which 
ended on September 30 last, discloses that the total 
was smaller in each week than in the corresponding 
week of 1935. The decrease in the last week of the 
quarter was 57,464, and it was most marked among 
persons ordinarily engaged in some regular occupation. 
The average number of persons returned as ordinarily 
engaged in some regular occupation who were in 
receipt of poor relief in September while resident in 
their own homes (including wives and dependent 
children) was 425,695—a decrease of 26,733 as com- 
pared with the corresponding number in June, and a 
decrease of 60,807 as compared with September, 1935. 
The total was made up of 129,553 men, 111,328 women, 
and 184,814 children, and included 242,142 persons 
who were registered at employment exchanges for 
employment or were dependent upon persons so 
registered. 


At a meeting in London last week, the national 
executive of the Mineworkers’ Federation of Great 
Britain decided to ask for a special meeting of the 
Joint Consultative Committee, set up under the 
settlement of January last to consider the question 
of further increasing wages. The results accruing from 
the coal-selling agencies are to be examined. According 
to Mr. Edwards, the secretary of the Federation, a 
very strong feeling of regret was expressed by the 
executive at the continued low wage levels of the men 
employed in the mines, and the failure, so far, of the 
selling agencies set up by the Government and the 
owners to apply advances resulting from the increased 
selling prices of coal. 


A special delegate conference of the Mineworkers’ 
Federation of Great Britain is to be held on January 20 
to consider the situation which has developed at the 
Harworth Colliery in Nottinghamshire. A strike is in 
progress at the Harworth Colliery over the condition 
insisted upon by the management that employees 
must belong to the Miners’ Industrial Union. At the 
close of last week’s meeting of the executive, Mr. 
Edwards stated that the purpose of the special delegate 
conference would be to endeavour to secure freedom 
for the men in and about the colliery to decide whether 
they should belong to the Mineworkers’ Federation or 


‘Labour Movement. 





the Industrial Union. The executive, Mr. Edwards 
added, felt very strongly on the subject. 


The trouble which threatens to bring the United | 


| prepare tax returns for private persons. 
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standstill is somewhat difficult to understand. In one 
aspect the management of each General Motors plant 
appears to be—is, in fact—insisting that it will bargain 
collectively on wages and conditions only with repre- 
sentatives elected by its own employees. In effect 
that excludes from the negotiation of collective bargains 
not only bodies affiliated to the Committee for In- 
dustrial Organisation, that is adherents to the prin- 
ciple of industrial unionism, but also bodies affiliated 
to the American Federation of Labour, adherents, that 
is, to the principle of craft unionism. In another 
aspect, the trouble is a conflict between the Committee 
for Industrial Organisation and the American Federa- 
tion of Labour for leadership of the United States 
In the American motor-car manu- 
facturing industry, as in the American steel-manu- 
facturing industry, and in several mass production 
industries as well, there are very large numbers of 
semi-skilled workers whom the craft unions have 
necessarily never been able to organise effectively. 


In this country the semi-skilled workers have been 
separately organised by bodies like the Transport and 
General Workers’ Union and the Municipal and General 
Workers’ Union. The solution of the problem which 
the Committee for Industrial Organisation proposes for 
America is to set up one body for all the workers in an 
industry, skilled, semi-skilled and unskilled, and to 
procedure along that line the craft unions naturally 
object, just as the Amalgamated Engineering Union and 
other British bodies of skilled workers do, to the sug- 
gestions of industrial unionism made here for coal- 
mining and the railways. 


At a conference at Flint (Michigan) on Monday 
this week, of delegates from all the factories of the 
General Motors Corporation, a programme was adopted 
which included (1) recognition of the Automobile 
Workers’ Union by the General Motors Corporation 
as the negotiating agency for their workers; (2) 
abolition of piecework ; (3) a six-hour day; (4) the 
establishment of a minimum wage commensurate 
with the American standard of living. The official 
programme of the American Federation of Labour 
does not contain much less than that, although its 
framers, in pressing for the adoption of the items, rely 
more on arguments than on threats. 


The Paris correspondent of the Daily Telegraph 
states that a law introducing compulsory arbitration 
in all industrial disputes for the next six months wrs 
promulgated on Friday last week. The text of the 
measure states that all industrial disputes must be 
submitted to arbitration before a strike or a lock-out 
is declared. Work must be resumed immediately in 
all branches of industry at present affected by disputes. 
The arbitrator, who will be appointed by the Premier, 
must be a senior member of the judiciary or of the 
Administration. 


According to the weekly organ of the International 
Labour Office at Geneva, a circular issued by the 
Belgian Minister of Finance defines the duties and 
obligations of members of the staff of the Ministry. 
Members of the staff are required to pay scrupulous 
attention to service regulations and to avoid all conduct 
in private life which might lead to doubts as to their 
yon, sos and discretion. In_ particular, persons 
employed at the Ministry must refrain from speculative 
financial operations, such as forward deals, from ail 
operations beyond their personal means, and from 
transactions in gilt-edged stocks even though not of a 
speculative character, if their duties put them in posses- 
sion of relevant information not available to the public 
in general. They must not frequent gambling saloons, 
racecourses or business circles which are not connected 
with their duties. Failure to observe these instructions 
will lead to penalties. The Minister also warns officials 
against money-lendere and points out that severe 
disciplinary action will follow the assignment or 
distraint of their salary. 


As to professional secrecy, no service information 
may be supplied to newspapers or to persons not 
employed in the Ministry, except by the Minister 
himself or with his express authorisation. Any such 
communication or indiscretion, committed with a 
view to gain, or of a nature to prejudice State interests, 
may lead to the most severe disciplinary measures. 
Apart from general provisions regulating the question 
of plural employment, the circular reminds officials 
and employees of the Ministry of Finance that it is 
forbidden for them to do accountancy work or to 
Civil servants 


|in receipt of State pensions must not use experience 
| acquired in the course of their careers for the benefit 


of private interests which might conceivably conflict 
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TESTS OF CALLENDER-HAMILTON 
UNIT-CONSTRUCTION BRIDGE. 
By the courtesy of the President of the Royal 

Engineer and Signals Board, we are able to give 

below particulars of some interesting tests carried 

out in August and September of last year, at the 

Royal Engineer Experimental Bridging Establish- 

ment, Christchurch, Hants, on a 140-ft. double- 

truss bridge made on the Callender-Hamilton unit | 
construction System. This system of construction | 
is handled jointly by Messrs. Callender’s Cable and 

Construction Company, Limited, Hamilton House, 

Victoria-embankment, London, E.C.4, and Messrs. 

Painter Brothers, Limited, Hereford. It was 

described in detail on page 131 of our 140th volume 

(1935), where particulars will also be found of some 

tests carried out at Christchurch on a single-truss 

bridge of 90-ft. span. More recently, on page 196 

of our last volume, we temporary 

road bridge of this type, having a 50-ft. span, 
erected at Dulas, Montgomeryshire. We may 
remind our readers that these bridges consist of a | 
special form of Warren truss, the chords and dia- 
gonals of which are composed of 6-in. by 6-in. by 
the Dulas bridge, 


described a 


j-in. angles in 10-ft. lengths ; 
however, was actually constructed of half-scale 
components. 
The 140-ft 
tests of which we are 
on level concrete abutments, and was provided, as 
shown in Fig. 1,* annexed, with approach ramps and 
timber decking 8 in. in thickness, This, with the 
steelwork, which weighed 74-27 tons, brought the 
total dead load to 93-5 tons. The bridge, it may 
be noted, is the longest span of its type at present 
under consideration, and the nominal maximum 
loading is 12 British Standard Units for Highway 
Bridges, this being equivalent to the 
Heavy-Load Class. The test loads used were a 
tank weighing 43 tons and another of 17-3 tons 
weight placed as explained below, and it should 
order to reasonable 
degree of overload, two angles were omitted from 
both the centre of the top chord and from the end 
compression diagonal other than the portal bay. 
The weakened members are 
indicated in the diagrams, Figs. 3 and 4 opposite. 
The objects of the tests were to demonstrate the 
general stability of the bridge up to and slightly 
exceeding the full designed load, to ascertain the 
distribution of the the 
critical members, and to check ‘the stability of 
Forest scratch extensometerst 


span double-truss bridge, with the 
now concerned, was erected 


be noted that, in ensure a 


px witions of these 


stress across section of 
the top chord. De 
were attached to the critical members, on one side 
of the bridge only, four being used on the chord 
member and three on the shear member. Deflec- 
tions of the bridge as a whole were read on each 
the bridge at the and deflection 
meters were also placed near the abutments in 
case any settlement of the latter should occur. 
Lateral deflection of the top chord was measured 
by means of a raking strut placed between the 
chord flange and tables fixed in the ground, measure- 
ments being taken at eight points, five of which are 
indicated on the diagram, Fig. 3, by the figures 5, 
25, 45, 65, and 75, representing the distances in 
feet from the left-hand abutment. At the con 
clusion of the the critical members were 
removed and the bolts examined for damage and 
the holes measured for stretch. 

To determine the dead-load stresses, the bridge 
was first jacked up until the critical members 
were relieved of stress, this condition being indicated 
by the fact that the bolted connections were quite 
loose. The bolts were -hen tightened up and the 
extensometers attached, after which the jacks were 
removed and the dead-load measured. 
For the first shear test the 43-ton tank was placed 
on packings at 15 ft. and 20 ft. from the abutment, 
as shown in Fig. 4, this loading giving a nominal 
stress in the critical web members 8-8 per cent. 
in excess of the designed stress. For the next 
shear test, the 17-3-ton tank was added at a point 
48 ft. from the abutment, also indicated in Fig. 4, 
the nominal stress in the critical web members then 


side of centre, 


tests, 


stresses 


* The illustrations, Fig. 1 and 2, are reproduced, by | 
permission of the Controller of H.M. Stationery Office, 
trom Crown Copyright photographs 
See ENGINEERING, vol. cxxxix, page 30 (1935) 
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being 25 per cent. in excess of the designed stress. 
In the first bending test, the lighter tank was 
placed in the centre of the bridge, the nominal 
stress in the critical chord members then being 
74-7 per cent. of the designed stress. For the 
next bending test, the 43-ton tank was placed on 
packing at the centre of the span, giving a nominal 
stress in the same members 4-7 per cent. in excess 
of the designed stress. A third bending test was 
made with the 43-ton tank in the centre of the span, 
and the lighter tank placed at a point 42 ft. from 
the abutment, indicated in Fig. 3, the stress in the 
critical chord members then being 16-8 per cent. 
in excess of the designed figure. The photograph 
reproduced in Fig. 2, on this page, shows this test 
in progress. Finally, a live-load test was carried 
out by running the two tanks at full speed across 
the bridge as closely as possible together, and to 
increase the impact effect, several 2-in. planks were 
nailed down to the decking, at suitably-spaced 
intervals, near the centre of the span. It is not 
possible to give the nominal stress corresponding to 
this method of loading, but the extensometers showed 
an average stress about 38 per cent. in excess of 
that due to the designed load, and the maximum 
stress due to the dead and live loading was shown 
to be 7-69 tons per square inch. This is on the 
gross area, the stress on the net area and including 
local concentrations would be somewhat in excess 
of this. The diagram, Fig. 3, shows the total force 
in the chord members for all the test loadings, with 
the exception of the live-load test, and Fig. 4 shows 
the corresponding vertical shear in the web 
members. 

From the results of these tests given in the official 
report, it appears that the average stress in the 
shear members obtained from the extensomter 
readings was in fair agreement with the calculated 
average stress. The stress, however, was by no 
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;means uniformly distributed, the free legs of the 
angles being subject to comparatively small stresses. 
In the chord members, the stress distribution was 
found to be better and the stresses, in general, 
were lower than the average calculated values. 
This is thought to be due to the fact that the effec- 
| tive depth is actually greater than the nominal 
depth of 10 ft. ; it is suggested also that there may 
be some relief of stress from the wind bracing and 
decking. Contrary to expectations, it was found 
| that the outer truss, at any rate for the chords, 
| took more stress than the inner truss, and that the 
| stress distribution in the former was better, although 
the maximum stress was not quite so high. The 
actual maximum stress would, of course, be in all 
cases higher than that given by the extensometers, 
owing to the reduction in area and stress concentra- 
tion caused by the bolt holes. The measurements 
of the lateral deflection of the top chords were 
rather inconsistent, but the movements were small, 
the maximum reading being 3} in. The dead-load 
deflection, or sag, of the bridge, obtained as explained 
above, amounted to 4} in. on one side and 4§ in. 
on the other, at the ce ntre of the span. These figures, 
although large, are not considered to be excessive, 
and are not regarded as serious in the case of a 
military bridge, although the sag would be notice- 
able. It is, of course, due to the clearances neces- 
sarily left in the bolt holes to facilitate erection. 
The elastic deflections due to an applied load 16-8 
per cent. in excess of the designed load, were 1} in. 
on one side and 1,’; in. on the other, the permanent 
set, arising from bolt slip, amounting to 4} in. 
and }j in., respectively ; no permanent set occurred 
with a load 4-7 per cent. in excess of the designed 
load. The deflections mentioned were, of course, 
additional to the dead-load deflection previously 
stated. 

On dismantling the structure after the tests, it 
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was found that some elongation of the bolt holes 
had occurred, especially in the web members, and 
the elongation was usually most marked at the 
centre hole of a group. The bolts in which there 
was bearing on the thread were considerably scored 
and crushed, but in later designs -in. washers 
have been used to prevent any bearing on the 
thread. Shorter bolts, without washers, which 
were subjected to lower stresses than the main 
bolts, were found to be undamaged. The conclu- 
sions reached as a result of the tests were that the 
bridge, as erected at Christchurch, was quite satis- 
factory for carrying 12 units of British Standard 
Loading over the 140-ft. span. The stresses were 
fairly high in some places but should be quite 
safe at the designed load. The top-chord stability, 
which, if inadequate, would undoubtedly result 
in the failure of the whole structure, was reasonable, 
and it is considered that no trouble should be encoun- 
tered from this cause. It is essential, however, that 
bearing should take place on the full diameter of the 
shank of the bolt and not on the threads, although 
an exception may be made to this rule in the case 
of the shorter bolts above referred to. Bearing 
stress is regarded as rather high and it is thought 
that this may result in some wastage of bolts after 
a bridge has been erected and dismantled once or 
twice. 

In continuation of the tests above described 
some particularly interesting and instructive tests 
were made early in September, to obtain some 
information on the behaviour of the bridge under 
conditions of bad erection. These conditions were 
imitated by lifting the bearing at one corner of the 
bridge by about 2} in. and leaving all the bolts 
only finger tight. It was hoped that in this way 
it would be possible to ascertain the difference of 
stress due to bad erection and to show that no 
failure would result from this cause. The loadings 
used were the same as in the previous tests, except 
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that the dead-load test and the first bending test, 
with 74-7 per cent. of the designed load, were omitted. 
The scratch extensometers were again employed 
to determine the stresses, but only one was fitted 
on the critical web member and two on the critical 
chord, as it was not thought necessary to obtain 
the full stress distribution over the cross section 
in these tests. 

It is interesting to note that the results showed 
that, at the points examined, the stresses were in 
all cases lower than those previously obtained in 
the tests made under conditions of normal good 
erection. It is thought probable that the stress 
distribution would be better, although this could 
not be proved with the limited number of extenso- 
meters employed. It is clear, however, that small 
variations in the level of the abutments are not 
likely to cause serious increases of stress and that 
loosening of the bolts, to the extent likely to be 
reached before they are attended to by maintenance 
gangs, tends rather to relieve stress than to increase 
it. Probably, it is suggested, the results of bad 
erection would be worse if all the bolts were very 
tight and a settlement of one corner of an abutment 
occurred, but it is not thought that the results of 
such a contingency would be serious unless the 
settlement were considerable. 

Another point of interest in connection with these 
tests is that while the deflections in the centre of 
the span were similar to those measured with the 
same loading in the previous tests, there was no 
sign of any permanent set. This, of course, confirms 
the deduction made from the previous tests that 
the permanent set was due to bolt slip, since in the 
later tests the bolts were loose. Subsequent exami- 
nation of the bolts showed no damage except for 
the crushing of the threads where subjected to 
bearing. From the results of these tests it is 
therefore concluded that no danger is likely to arise 








| material, to the presser table of the machine. 





from any ordinary degree of bad crection, although | is from 8 seconds to 10 seconds. 
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it will be obvious that such points as the accurate 
levelling of the abutments and the provision of 
adequate foundations should be given careful 
attention. 








MAGNETIC MOULDING MACHINES. 


For the rapid production of light castings on a 
repetition basis, Messrs. British Insulated Cables, 
Limited, Prescot, Lanes., have designed a range of 
electro-magnetic moulding machines of the squeeze- 
strip type, for which several advantages are claimed 
in comparison with hydraulic or pneumatic machines. 
In the magnetic machines, the power required. for the 
squeezing operation is obtained from a solenoid, or 
solenoids, mounted in the base of the machine and 
energised by direct current. If alternating current 
only is available, a rotary converter must be installed, 
but only one such converter of comparatively small 
capacity is needed to supply a battery of moulding 
machines, since in these circumstances a control circuit 
containing a sequence relay is provided to ensure that 
the solenoids of only one machine can be energised at 
a time. This causes practically no delay, since power 
is only required during the squeeze stroke, the duration 
of which is about 2 seconds. 

The machines are made in five sizes, of which the 
smallest, illustrated by the photograph reproduced in 
Fig. 1, page 40, can take a box 15 in. wide by 22 in long, 
and can give a strip of 44 in. The largest size takes a 
box measuring 30 in. by 48 in., and gives a 6-in. strip. 
An intermediate size taking a box 26 in. wide by 42 in. 
long is illustrated in Fig, 2, while Figs. 3 and 4 show 
the general arrangement of a machine taking a box 
18 in. wide by 27 in. long. All sizes, except the 
smallest, give a 6-in. strip. The principle on which 
these machines operate can best be followed by reference 
to Fig. 3. From this it will be seen that the main 
casting of the machine forms the outer casing of the 
solenoid, the windings of which are of D.C.C. copper 
wire impregnated and electrically dried, The upper 
part of the core is stationary, being fixed to the main 
casting, while the lower part, which is movable, is 
attached by means of a stout rod of non-magnetic 
When 
the solenoid is energised by pressing a button, mounted 
in any convenient position, the movable part of the core 
is drawn up, giving an upward movement to the presser 
table, on which the pattern plate and moulding box are 
mounted. This upward movement brings the sand 
with which the box has been filled, into contact with a 
swing-in presser head, which is adjustable to suit 
various depths of box, and the mould is formed by 


| the resulting pressure. 


In the upward stroke of the presser table a stripping 
frame, on which the joint edges of the moulding box 
rest, is also taken up by means of stripping rails per- 
manently attached to the machine and guided by 
stripping rods working in oil dashpots aa. The return 
stroke is affected by gravity and controlled by means 
of an oil dashpot, to the piston of which the movable 
part of the core is connected as shown at the bottom 
of Fig. 3. The speed of descent can be regulated by 
adjusting a needle control valve. The machine table, 
pattern plate, stripping frame and squeezed mould are 
allowed to descend together sufficiently to enable the 
presser head to swing to one side, after which the 
descent of the stripping frame is arrested automatically 
by means of clutches, The finished mould is thus 
left in a convenient position for lifting off, while the 
machine table and pattern plate continue to descend 
to the end of the stroke, After the mould has been 
lifted off, the stripping frame is returned to the working 

sition by means of a trip lever in front of the machine. 

he operation of the machine, after the push button has 
been depressed, is thus entirely automatic. 

The main advantages claimed for these machines are 
simplicity in operation and accuracy in construction. It 
is also stated that particular care has been given in the 
design to the withdrawal of the pattern plate from the 
mould. In addition to the two stripping rods previously 
mentioned there are four draw pins, all of which work in 
oil dashpots having renewable bushes, These, together 
with the main connection between the moving part of 
the core and the presser table, constitute seven points 
of alignment. The oil level in the dashpot which controls 
the descent of the presser table is maintained from a 
reservoir into which the end of the moving core dips 
on each return stroke. This also ensures adequate 
lubrication of the guide bushes in the base of the 
solenoid casing in which the moving core works, The 
only attention required is the occasional] filling up of the 
oil in the various dashpots, for which purpose easily 
accessible filling plugs are provided. 

The speed of operation of the machine is obviously 
mainly dependent upon the method employed for 
filling the moulding boxes with sand, but the actual 
time which elapses between the pressing of the starting 
button and the finished mould being ready for removal 
Of the five sizes above 
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TENDER. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 


mentioned, the first three are of the single-solenoid | 
type, the next size has synchronised twin solenoids and 
the largest size has four synchronised solenoids. This 


eng 8 uniform pressure over the whole aren of the | of the undermentioned tender, the closing date of 
ox. The pressure, it may be noted, is 35 lb. per| which is furnished. Details may be obtained on 
square inch throughout the whole range. Similar| application to the Department at the above address, 


machines working on the downsand-frame principle, | quoting the reference number given. 

as well as double-face boxless machines, can also be Travelling Jib Cranes, two, 10-ton, broad-gauge, hand- 
supplied. The accessories available include electric | operated, and complete with wheels and spare parts. 
pattern-plate heaters and electric vibrators for the| Indian Stores Department, Electrical Section, New 
pattern plate. Finally we may mention that a Delhi; February 13. (T. 2,247.) 

moulding machine of the jolting type has recently been 
completed by the firm and is now being tested out 
under practical working conditions in their own foundry. 
It is operated by a solenoid and has no motors, cams| Messrs. RANsomes AND Rapier, Limrrep, Waterside 
or other moving parts that are likely to get out of order. | Iron Works, Ipswich, have received an order from 
Messrs. Appleby-Frodingham Steel Company, Limited, 
Scunthorpe, for one of their type-5360 electric stripping 
shovels for removing overburden in ‘the ironstone mines 
in Lincolnshire. The machine will carry an 8-cub. yard 
bucket at a radius of 115 ft. 

Messrs. SUNBEAM COMMERCIAL VEHICLES, LIMITED, 
Moorfield Works, Wolverhampton, have received an 

| eighth repeat order from the Wolverhampton Corpora- 

tion for Sunbeam-B.T.H. trolley omnibuses. The new 
order is for four-wheel double-deck vehicles. The chassis 
| is of the Sunbeam-B.T.H., M.F.2 type with the standard 
Sunbeam-Lockheed hydraulic braking system. 

Messrs. Henry Hvenes anp Son, Liwrep, 59, 
Fenchurch-street, London, E.C.3, have fitted an echo 
sounder of the M.S. 111 type in the fruit-carrying vessel 
Francine, constructed in Denmark for Mr. A. P. Moller, 
of Copenhagen. The recorder is in the chart room amid- 
ships, and the contactor box in the middle of the upper 
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| 
| 
— | 
| 
PERSONAL 
REINFORCEMENT CoM- 
PANY, Limirep, 28, Twickenham-road, Teddington, | 
Middlesex, have taken over part of the Greensfield 
railway shops at Gateshead-on-Tyne as a branch factory 
for the manufacture of their square-grip materials for 
reinforcing concrete. The plant installed, which began 
production on January 1, we understand, is capable of | 
producing 500,000 sq. yards of square-grip materials 
per annum 
Messrs. A. C. Wickman, Limrrep, Coventry, inform 
us that, owing to the development of their own pro- 
gramme, their agency agreement with Messrs. Alfred H. 
Schutte, Cologne, Germany, has been terminated by 
mutual arcangement As from December 31, 1936, 


Messrs. Tue Square Garir 
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galvanised corrugated sheets (No. 24 gauge) are I4/ 
for delivery to home customers and 13l. 5s. f.o.b. for 
shipment overseas. Makers of galvanised sheets are 
heavily oversold, and are able to command a premium 
of 10s. for prompt home sales. 

Iron and Steel Shipments.—There is no outstanding 
feature in the monthly returns of shipments of 
iron and steel from the port of Middlesbrough. December 
loadings totalled 46,800 tons, comprising 7,010 tons of 
pig-iron, 723 tons of manufactured iron, and 39,067 
tons of steel. Of the pig-iron cleared, 3,530 tons went 
coastwise and 3,480 tons overseas; of the manufac- 
tured iron shipped, 113 tons went coastwise and 610) 
tons to foreign destinations; and of the steel loaded, 
16,217 tons went coastwise and 22,850 tons abroad. 
Scotland was, as usual, the largest buyer of pig-iron, 
taking 3,080 tons, while Finland accepted 1,000 tons, 
the Netherlands, 891 tons, and Australia, 800 tons. Straits 
Settlements, with 255 tons, and the Union of South Africa. 
with 207 tons, were the largest buyers of manufactured 
iron. The principal customers for steel were : Union of 
South Africa, 6,967 tons; India, 2,645 tons; Straits, 
2,166 tons; Argentine, 2,156 tons; West Indies, 1,215 
tons ; Sweden, 1,147 tons ; and Norway, 1,043 tons. 

Pig-Iron for Denmark.—A cargo of 1,500 tons of 
pig-iron, composed of Cleveland foundry sorts and East- 
Coast hematite qualities, has been loaded at Middles 
brough this week for conveyance to Copenhagen. 

Scrap.—tIron and steel scrap is in good and increasing 
demand, and prices show a marked upward tendency. 
Heavy steel readily realises 62s. 6d., machinery metal is 
firm at 72s. 6d., heavy cast-iron is quoted 70s., light 
cast-iron, 55s., turnings, 45s., and borings, 37s. 6d. 











NOTES FROM THE SOUTH-WEST. 


Messrs. E. H 
Hyde, Hendon, London, N.W.9, have been appointed 
sole agents in Great Britain for the sale of the complete 
range of Schutte machines. 
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Carpirr, Wednesday. 
Welsh Coal Trade.—The past week has been an excep- 
tionally active one on the Welsh steam-coal market. 
Inquiry on export account was well maintained, although 
the shortage of practically all grades made prompt 


| business difficult to arrange. Collieries as a rule hold 


The Cleveland Iron Trade.—There is still little Cleve- | sufficient orders to ensure regular working at the mines 


sumers are perturbed at the continued compulsory depen- 
dence on regular deliveries to avoid stoppage of plant, 


and would greatly welcome the opportunity to accumulate 


a little stock for emergency purposes. Some increase 
of week-end output of foundry iron is promised by a 


Sur-Tax and Companies’ Sur-Tax. By Cuas. H. ToLiey. : ; : 
London Waterlow and Sons I imited | Price 3s, 6d | temporary change of plant from production of steelworks 
The Engineers’ Year-Book of Formule, Rules, Tables, | '"°" %° makes of material suitable for foundries. Fixed 
Data and Memoranda for 1937. (Originally compiled | minimum quotations for ( leveland foundry descriptions 
by H. R. Kemer and W. HaNNerorp-Swirn). 43rd | 8T@ governed by No. 3 grade of iron at 81s. delivered 
annual issue. Revised under the direction of L. St. L. a .~ Golivered A My ao ee re 
PENDRED London: Morgan Brothers (Publishers) | °**: '° alkirk, and 87s. to Glasgow. 
Hematite._-Buyers of East-coast hematite iron are 


Limited. [Price 31s. 6d. net.| 

Ministry of Health. Statement Showing the Number of | 
Persons in Receipt of Poor Relief in England and Wales 
in the Quarter Ending September, 1936. London: H.M. | 
Stationery Office. [Price 6d. net.] 

Graphical Helical Spring Calculations. By W. R. Berry 
Manchester Emmott and Company, Limited 
[Price ls.) 

The Association of Engineering and Shipbuilding Draughts.- | 





anxious to enter into extensive contracts at the recently 
advanced figures, but producers are pursuing a very 
cautious policy. As makers are selling sparingly, and 
merchants are not in a position to offer much iron to 
customers, the volume of business passing is light. 
Second hands are pressing producers as persistently as 


| ever for arrears of delivery under old contracts, but with 


little success, and there are no prospects of merchants’ 


for some time ahead, and consequently stems were not 
generally freely available for loading over the next 
few months. During the week the British Admiralty 
have placed allocations with local shippers to cover their 
requirements over 1937. It was understood that they 
had arranged to take a much larger quantity than in 
the past few years. The Portuguese Railways purchased 
locally about 100,000 tons of small and through coals 
for delivery in the first quarter of 1937. It will be 
remembered that these buyers originally invited tenders 
for the supply of 250,000 tons to meet their annual 
requirements. Rumours were current, although they 
were not confirmed, that the balance of the order for 
delivery after March next had been placed with German 
exporters at prices ranging between 2s. and 2s. 6d. per 
ton below the lowest Welsh offer. In the past, South 
Wales has supplied practically all the railways’ coal 
requirements. Reports were circulating that the French 
coal import quota for January would be fixed at “er 
cent. of shipments in the basic period 1928-30. is 
was the level fixed for November last. The quota 
was doubled during December. It was not felt on the 
market, however, that the present reduction would mean 
a curtailment of trade with France, it being the general 
opinion that supplementary licences would be issued 
by the French authorities. Local importers of Portuguese 
pitwood have renewed the arrangement with Portugal 
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Department of Scientific and Industrial Research and | 
Ministry of Transport. Road Research. Bulletin 
No. 2. The Shape of Road Aggregate and its Measure- 


buyers in this district, a rebate of 5s. being made to 
customers who do not place orders in other hematite- 
producing areas. 


and the Algiers Electricity Works. Large coals continued 
to meet a steady request and in some cases values were 
slightly advanced. Washed small and sized descriptions 
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Tue Lares Mr, A. Eastaorn.—It is with regret that 
we record the death, on December 21, 1936, of Mr. Arthur 
Easthope, manager of the switchgear works of Messrs. 
The British Thomson-Houston Company, Limited, 
Neasden-lane, Willesden, London, N.W.10. Mr. East 
hope, who was 61 years ov age, was born at Crewe and 
was one of a large family »f boys, all of whom became 
engaged in the engineering industry either at home or 
overseas. He received his carly training in the railway 
workshops at Crewe and joined Messrs. British Thomson- 
Houston Company, at Rugby in 1903. Mr. Easthope was 
subsequently transferred to the company's Coventry works, 
which he left in 1914 in order to take up the appointment 





local buyers 82s. 6d., a rebate, as in the case of hematite, 
of 5s. being made to purchasers who do not draw 
supplies from elsewhere. Very little Tees-side basic 
iron is sold, however, almost the whole of the output 
passing into use at the makers’ own steelworks. 

Foreign Ore.—Imports of foreign ore are still coming 
to hand under old contracts, but new business is prac- 
tically impossible. 

Blast-Furnace Coke._-Makers of Durham blast-furnace 
coke find a ready market for any saleable parcels, and 
are not seeking to arrange contracts at present quotations 
which remain at the equivalent of good medium qualities 
at 24s. 6d. delivered to Tees-side works. 

Manufactured Tron and Steel.—With the output of 
nearly all descriptions of semi-finished and finished iron 
and steel heavily sold over the first half of the year, and 
increased working expenses justifying substantial upward 
movement in prices, manufacturers are disinclined to 
entertain customers’ offers to buy for delivery extending 
to the end of 1937. Unprecedented present needs of 
customers are not fully met by the aggregate tonnage 
output of material, which is maintained at record level. 


Tron and Steel Trade.—There was no slowing down in 
operations in the iron and steel and allied trades of South 
Wales and Monmouthshire last week, and employment 
was fully maintained. The latest figures available show 
that production of steel in the district for the first 11 
months of last year was 2,192,500 tons, compared with 
1,734,400 tons in the corresponding period of 1935, while 
the output of pig iron was 671,500 tons, against 482,100 
tons. 








CANADIAN AsBEsTos.—During the first seven months 
of 1936, exports of asbestos from Canada totalled 75,844 
tons, against 55,950 tons during the corresponding period 
of 1935. 


Royat FiLeer Avuximiary TANKER 
The 20th oil-tank motorship built 
Hunter and Wigham Richardson. 
Limited, Newcastle-upon-Tyne, to the order of Messrs. 
The British Tanker Company, Limited, is being taken 
over by the British Admiralty as a Royal Fleet Auxiliary 


LAUNCH OF 
“ ABBEYDALE.” 
by Messrs. Swan, 








of works manager to Messrs. Petters, Limited, Yeovil.| Principal market quotations for home business are: | vessel. The ship, which was launched on December 28 
Here he had his first real opportunity to introduce a | Common iron bars, 10/. 10e.; best bars, 11l.; double | and named the Abbeydale, is a sister vessel of the 
scheme of organisation, now caeein as the “ Bulletin | best bars, 111. 10%.; steel bars, 91. 10s.; steel billets | British Fame and British Endurance and has an overall! 
system,” which has been introduced with marked success | (soft), 6/. 5s.; steel billets (hard), 71, 10s.; iron rivets, | length of 481 ft. and a deadweight-carrying capacity 
into other factors of which he subsequently took charge. | 121. 10s.; steel rivets, 131.; steel boiler plates, | of about 12,250 tons. The oil cargo will be carried in 
In 1924 he returned to the Coventry factory of Mesars. | 101. 0s, 6d. ; steel ship, bridge and tank plates, 92. 10s. 6d.; | 27 tanks, the installation for loading and discharging 


Limited, to! 


The British Thomson-Houston Company, 
assist the manager as general superintendent, and in 
November, 1926, was 
Willesden works as manager. Mr. Easthope became a 
member of the Institution of Mechanical Engineers in 1993 


tomers and III. 5e 


steel angles, 91. 3e.; steel joists, 9. 3s.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over, 


transferred to the Company's | and 9. for smaller lots; and fish plates, 127. 10s, Black 
sheets (No. 24 gauge) are 121. for delivery to home cus- 
f.o.b. for shipment abroad ; 





and | the 





being most complete and including four oil-cargo pumps. 
each capable of discharging 230 tons per hour. The 
propelling machinery comprises a single-screw set of 
Doxford four-cylinder, opposed-piston Diesel engines of 
latest welded-construction type. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—A year of great activity in the 
Scottish steel trade has just closed, and right up till 
last Thursday, when operations ceased for the New 
Year holidays, all plant was being worked to its utmost 
capacity. The production over the year touched a record, 
and when the full returns are made up it is estimated 
that these will show an increase of about 5 per cent. 
over the record figures of 1929, when the Scottish out- 
put was over 1,581,000 tons. Specifications from ship- 
builders were plentiful all year, while the demands of 
other consumers increased steadily, and when the 
Government orders began to arrive the position became 
somewhat acute. Prices were changed only once 
during the past year by a general increase of 12s. 6d. 
per ton in home quotations in May, and in the month 
of July the export prices of ship and boiler plates 
were raised by 12s. 6d. per ton, and sections and 
joists by 17s. perton. The New Year has opened with 
prices as follows :—Boiler plates, 91. 17s. 6d. per ton, 
home delivery, and 8/. 17s. 6d. per ton for export; ship 
plates, 91. 7s. 6d. per ton, home delivery, and 8I. 7s. 6d. 
per ton for export ; sections, 9/. per ton, home delivery, 
and 8l. 5s. per ton for export; and joists, 91. 7s. 6d. 
per ton, home delivery, and 8l. 5s. per ton for export. 
Home rebates have not been changed, and are 15s. per 
ton on plates and sections, and 22s. 6d. per ton on joists. 


Black-Steel Sheet Trade.—Conditions in the black-stee|{ 
sheet trade were, on the whole, extremely good during 
the past year, and the outlook for 1937 is very promising. 
Most of the business last year was for the home market, 
and with the steady improvement in general industry 
the consumption of steel sheets has been on the increase. 
Export business has made a much better showing during 
recent months, and producers are very hopeful of the 
future. Turning to galvanised sheets, it cannot be said 
that the past year hag been one of the best. On the 
whole, however, there is quite a good tonnage on order, 
and the outlook is fairly satisfactory. A change was 
made about the middle of the year, when the makers 
decided to refer to sheets of } in. thick as Medium plates. 
Prices marked an advance during the year of 10s. per 
ton for home, and from 10s. to 40s. per ton in export 
rates. The following table shows the changes that were 
made : 


Black-steel sheets, No. 24 gauge, in minimum four-ton 


lots :-— 
Home. Export. 
Per Ton. Per Ton. 
1936 
January Ll. 10s. 91. 158. 
July 108. 127. — 
August 5s. LOL. 
October 108. 101. 108. 


5s. LOL. 158. 
L5s. 11. 108. 


November 
December 


Vedium Plates : 


1936 
January ‘oe 91. 5s. 91. 
May 10s. 91. 15s. -- 
\ugust . 108. 91. 108. 


Galvanised Corrugated Sheets, No. 24 gauge, in minimum 
four-ton lots : 


Home. Export. 
Per Ton. Per Ton. 
1936 
January 132. 108. Lid. 15s. 
July 10s. 147. 
October lds. 122. 10s. 


5s. 121. 15s. 
208. 131. 158. 


November 
December 


Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland, conditions varied somewhat 
during the past year, as the demand for bar iron was 
not too good for a number of months. In the latter 
half of the year there was a decided improvement, and 
the new year opens with order books fairly well filled. 
In January last, ** Crown ” bars were quoted at 91. 15s. 
per ton for home delivery, and 91. 5s. per ton for export. 
With the increased cost of production, an advance of 
7s. 6d. per ton was made in the home price in February, 
and another 6d. per ton in August, and the year 
ended with the quotation, 10/. 10s. per ton. Export 
prices, which are not controlled, were advanced also, 
and during the summer were quoted at about 91. 10s. 
per ton, and in the autumn makers were naming 101. 
per ton, which may be taken as to-day’s price. Two 
advances were made in home prices during the year. In 
February an increase of 9s. per ton was made, and the 
juotation then became 91. ls. per ton, and in the month 
of May another 6s. per ton was added, bringing the price 
to 9. 7s. per ton, which is the ruling figure to-day. The 
©xport price was also advanced at various times during 
the year from 7l. 10s. per ton to 8l. 10s. per ton, at 
which figure business is now going through. 


48. 


Scottish Pig-Iron Trade.—The year just past has been 

exceptionally busy one in the Scottish pig-iron 
industry, and 1937 has opened with the demands of 
consumers as pressing as ever. Some reference will 
be made to certain specific points in this industry later. 
Prices are very strong, and to-day’s market quotations 
are as follows :—Hematite, 85s. 6d. per ton, and basic 
iron, 75s. per ton, both delivered at the steel works; 
and foundry iron, No. 1, 90s. 6d. per ton, and No. 3, 
88s. per ton, both on trucks at makers’ yards. 


Scottish 


an 





Pig-Iron Shipments.—The shipment of | 


Scottish pig-iron from Glasgow Harbour for the week | 
ending last Saturday, January 2, only amounted to | 
106 tons. 2 


Of that total, 80 tons went overseas and | 





26 tons coastwise. During the corresponding week of 
last year the total shipment was 156 tons. 

Shipbuilding.—After several lean years the improve- 
ment which set in in the Scottish shipbuilding industry 
rather over a year ago was well maintained ucusheth 
the past year. One of the most encouraging features of 
the orders placed during the past year was the large 

reentage of cargo-carrying vessels.- Government work 
as been coming in slowly, and several further con- 
tracts are pending, but of the 155 vessels launched 
during 1936, only 13 were for the Government—two 
9,000-ton cruisers, six destroyers of 1,300 tons to 1,400 
tons, two sloops, and one survey ship, net-layer, and 
store-carrying steamer. The total Scottish output for 
the year was 155 vessels of 390,011 tons, which was 
about 40 per cent. of the total British tonnage launched. 
The following table shows, the production for last year, 
and also that for 1935 :— 





1936. 1935. 
Vessels. Tons. Vessels. Tons. 
The Clyde 105 326,857 74 171,369 
The Forth 22 29,237 14 29,684 
The Tay 12 26,036 4 4,861 
The Dee ... 16 7,881 12 5,579 
Totals 155 390,011 104 211,493 








NOTES FROM SOUTH YORKSHIRE; 
SHEFFIELD, Wednesday. 

Iron and Steel.—In 11 months last. year Sheffield 

oo more steel than during the whole of 1935, 

ing that year output totalled 1,388,500 tons, whereas 
production from January to the end of December last 
year topped 1,450,000 tons. In November last, 142,200 
tons were produced, as compared with 149,500 tons in 
October, and 129,400 tons in November, 1935. The 
demand for raw and semi-finished materials continues 
to reach a high level, though some works report that 
i not on such an extensive scale as a month 
ago. New year prospects are bright, though the Ris: 
iron position is less favourable to consumers. e 
holiday stoppage has not enabled buyers to replenish 
stocks. The call for hematites is sustained, and quota- 
tions show a definite tendency to rise. The heavy 
machinery and engineering branches are operating to 
capacity. Order books are well filled, most works 
having sufficient business on hand to keep them operating 
at high pressure for some months. Some concerns 
finished the year with record achievements. Last week, 
before the holidays, the Grimesthorpe foundry of Messrs. 
The English Steel Corporation, Limited, had a record 
output of 275 tons of steel castings. The order for 
a new Atlantic liner to be built for the Cunard White 
Star Line by Messrs. Cammell Laird and Company, 
Limited, at Birkenhead, will result in Sheffield works 
being called upon to supply large-scale castings, auxiliary 
machinery, and stainless steel fittings. Departments 
specialising in the production of machinery required by 
makers of plant used in the extraction of petrol and oil 
from coal are busier than for some time past. Work is 
proceeding apace on the production of forged steel high- 
pressure vessels for Italy. In connection with this order, 
a 150-ton ingot has been forged, and is believed to be 
the largest made in the particular composition of alloy 
steel required. There is an improving demand for 
boilers. More contracts are circulating for rallway 
rolling stock. Grinding and crushing equipment 
constitutes one of the most progressive lines of local 
industry. One Sheffield firm has just supplied a large 
stone crusher weighing over 100 tons. It is a jaw-type, 
double-toggle machine, having a feed opening of 60 in. 
by 48 in., and is capable of dealing with 300 tons to 
350 tons of hard limestone per hour. There is an 
increasing demand for wrought-steel welded work and 
large tanks, galvanising baths, electric-furnace casings, 
machine bedplates, gear cases, and guards. Rolling- 
mill equipment is also on order for abroad, while there 
is a good inland market for hydraulic machinery. 

South Yorkshire Coal Trade--The Humber Coal 
Exporters’ Association announces an all-round increase 
in prices. South Yorkshire hards are now quoted at 
19s. to 19s. 6d. for export; Derbyshire and Notts top 
hards, 18s. 6d. to 19%.; and Derbyshire and Notts 
cobbles, 18s. 9d. to 19s. 3d. During the week ending 
December 29, 11,664 tons of coal were shipped from 
Hull. This included 602 tons to Buenos Ayres, 3,934 
tons to Rouen, and 449 tons to Oslo. The inland position 
has undergone little change. Industrial concerns con- 
tinue to consume heavy tonnages. The housecoal market 
is more active. Foundry and furnace coke are steady 
media. General quotations are unchanged. 








Tue Swinpon Works oF THE GREAT WESTERN 
Raitway Company.—During 1936, new locomotives 
to the number of 149, new observation-window type 
carriages to the number of 393, and 4,260 new wagons, 
were built at the Swindon Works. It is stated by the 
Great Western Railway Company that these figures 
constitute a record. 


STrRatTForRDIANS’ AssoctaTion.—A reunion dinner of 
members of the Stratfordians’ Association, comprising 
past and present staff of the Chief Mechanical Engineer’s 
Department of the London and North Eastern Railway, 
Stratford, will be held in the Abercorn Rooms, Great 
Eastern Hotel, Liverpool Street, London, E.C.2, on 
Friday, January 29. Further particulars may be 
obtained from the honorary secretary of the Association, 
Mr. A. W. Headley, Chief Mechanical Engineer’s Depart- 
ment, L.N.E.R., Stratford, London, E.15. 
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NOTICES OF MEETINGS. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—To-night, 
5.30 p.m.,. The Royal Society of Arts, 18, John-street, 
Adelphi, W.C.2. Joint Meeting with Tax InstrruTion 
oF PETROLEUM TECHNOLOGIsTs and THe Roya. AERO- 
NAUTICAL Society. ‘“‘ Some Problems of Modern High- 
Duty Aero-Engines and Their Fuels,” by Mr. F. R. 


Banks. Derby Centre: Tuesday, January 12, 7.30 p.m., 
The Technical College, Derby. “ Fuel Pum for 
Aeroplanes,” by Mr. W. C. Clothier. Coventry Centre : 


January 12, 7.30 p.m., The Geisha Café, Hert- 
ford-street, Coventry. “Fuel Pumps for Automobiles.” 
(i) “ Mechanical Fuel Pumps,”’ by Mr. D. B. Browne. 
(ii) “* Electric Fuel Pumps,” by Mr. J. N. Morris. Also 
at the Bristol Centre: Thursday, January 14, 7 p.m., 
The Merchant Venturers’ Technical College, Unity- 
street, Bristol. 

INSTITUTION OF MECHANICAL ENGINEERS.-—To-night, 
6 p.m., Storey’s-gate, Westminster, 8.W.1. Extra 
General Meeting. Ninth Thomas Lowe Gray Lecture. 
“The Main and Auxiliary Machinery of the * Queen 
Mary,’” by Mr. J. Austin. South Wales Branch : Tues- 
day, January 12, 6 p.m., The Royal Metal Exchange, 
Swansea. Annual Meeting. “Further Experiments 
in the Use of Town Gas in the Heavy Industries,” by 
Mr. W. Clark Jackson. Yorkshire Branch ; Wednesday, 
January 13, 7.30 p.m., The University, Sheffield. Joint 
Meeting with THe Suerrietp Society oF ENGINEERS 
AND MerTat.ureists, Ninth Thomas Lowe Gray Lecture 
by Mr. J. Austin. North-Western Branch: Thursday, 
p.m., The Engineers’ Club, Albert- 
square, Manchester. Annual Meeting. “‘ The Air Resis- 
tance of Passenger Trains,” by Mr. F. C. Johansen. 
Yorkshire Branch: Thursday, January 14, 7.30 p.m., 
The Hotel Metropole, Leeds. Annual Meeting. “ The 
Foundry and the Engineer,’ by Mr. J. Roxburgh. 
Scottish Branch : Thursday, January 14, 7,30 p.m., The 
Royal Technical College, Glasgow. Annual Meeting. 
Joint Meeting with Tue InstrrvTiIon oF ENGINEERS 
AND SHIPBUILDERS IN ScoTLAND. Ninth Thomas Lowe 
Gray Lecture. Institution: Friday, January 15. 
6 p.m., Storey’s-gate, Westminster, 8.W.1. Extra 
General Meeting. ‘‘ Piston Temperatures in a Sleeve- 
Valve Oil Engine,” by Dr. H. Wright Baker. 

INSTITUTION OF ELxcTrricaAL ENGINEERS,—Meter and 
Instrument Section: To-night, -7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘“* Nickel-Iron Alloys of 
High Permeability, with Special Reference to Mumetal,”’ 
by Mr. W. F. Randall. North-Eastern Centre : Monday, 
January 11, 6.15 p.m., Armstrong College, Neweastle- 
upon-Tyne. “The Micro-Gap Switch,” by Professor 
W. M. Thornton. South Midland Centre: Monday, 
January 11, 7 p.m., The James Watt Memorial Institute, 
Birmingham. “ Lightning,” by Mr. L. Goodlet. 
Scottish Centre: Tuesday, January 12, 7.30 p.m., The 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow, C.2. ‘“ The Efficient 
Rating and Disposition of Supply Apparatus on High- 
Voltage Urban Systems,’’ by Mr. J. Eccles. Also at 
Transmission Section ; Wednesday, January 13, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2._ Hampshire 
Sub-Centre: Wednesday, January 13, 7.30 p.m., The 
Municipal College, Portsmouth. “‘ Tariffs for Domestic 
and Business Premises,’ by Mr. B. Handley. 

INSTITUTION oF CiviL ENGInEERS.—Northern Ireland 
Association: Monday, January 11, 6.30 p.m., The 
Queen’s University, Belfast. ‘The Numerical Solution 
of Formule by Graphical and Mechanical Methods,” 
by Professor F. H. Hummel. Institution: Tuesday, 
January 12, 6 p.m., Great George-street, 8.W.1. Ordinary 
Meeting. ‘ Pre-Stressing Bridge Girders,”’ by Mr. H. J. 
Nichols. Birmingham and District Association : Thurs- 
day, January 14, 6 p.m., The James Watt Memorial 
Institute, Birmingham, 3. ‘“ Engineering Experience 
in India,” by Mr. F. W. Ireland. 

Institute oF MeEtats.—®Scottish Local Section : 
Monday, January 11, 7.30 p.m., The Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. ‘‘ Magnesium Alloys,” by Mr. 
A. J. Murphy. North-East Coast Local Section : Monday, 
January 11, 7.30 p.m., Armstrong College, Newcastle- 
upon-Tyne. “Shipyard Metals,” by Mr. > # 
Brown. London Local Section: Thursday, January 14, 
7.30 p.m., The Society of Motor Manufacturers and 
Traders, Limited, 83, Pall Mall, S.W.1. ‘ Copper,” 
by Mr. R. D. Burn. Sheffield Local Section: Friday, 
January 15, 7.30 p.m., The University, St. George’s- 
square, Sheffield. ‘‘ Technical and Industrial Develop- 


Tuesday, 


ment in the Electro-Chemical Surface Treatment of 
Metals,” by Dr. 8. Wernick. 

Iron AND Steet InstiruTeE.—Monday, January 11, 
7.30 p.m., The Cleveland Scientific and Technical 


Institute, Corporation-road, Middlesbrough. Joint Meet- 
ing with THe CLEVELAND InstiTUTION OF ENGINEERS. 
«Phe Constitution of Blast-Furnace Slags in Relation 
to the Manufacture of Pig Iron,’’ by Mr. T. P. Colelough. 
Wednesday, January 13, 8 p.m., British Industries 
House, Marble Arch, W.1. ‘‘ The Tinning of Steel Strip 
by Electro-Deposition,” by Messrs. D. J. Macnaughtan 
and W. H. Tait. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScortanpD.—Tuesday, January 12, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2. “The Training of 
Welders,” by Dr. J. Orr and Mr. W. Heigh. 

Royat Instrrution.—Thursday, January 14, 5.15 
p.m., 21, Albemarle-street, W.1. ‘‘ Films in Scientific 
Education,’ by Professor Julian Huxley. 

Norru-East Coast InstiruTion OF ENGINEERS AND 
SurrsBurLpERs,—Friday, January 15, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. “‘Some Recorded 
Water Consumptions and Powers of Merchant Vessels,” 
by Mr. T. G. Potts. 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 
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MAGNETIC MOULDING MACHINES. 
CONSTRUCTED BY MESSRS. BRITISH INSULATED CABLES, LIMITED, ENGINEERS, PRESCOT. 
(For Description, see Page 37.) 




















Fie. 1. 15-In. py 21-In. Squeeze-Srrire Macuine. Fie. 2. 26-Ix. By 42-In. Squeeze-Srrir Macutne. 


ig.3. 
THE LATE MR. R. KNOX. —. 


. CI L 
We note with regret the death of Mr. Robert Knox, | C 
which occurred suddenly at his home in Albert-drive, | | 


| 

Pollokshields, Glasgow, on December 24, 1936. Mr. | — 
Knox, who was in his 57th year, was the eldest son of 
the late Mr. A. 8. Knox, and had been for 25 years | 
on the staff of Messrs. Babcock and Wilcox, Limited, | 
Renfrew, latterly occupying the position of technical | 
wdviser to the works manager. He served an apprentice- | 
ship of seven years in the works of Messrs. Sir William 
Arrol and Company, Limited, Glasgow, four years of | 
this being spent in the shops and three years in the | 
drawing office. On completing his pupilage he was | 
for some time with Messrs. W. Simons and Company, | 
Limited, shipbuilders, Renfrew, as a journeyman engin- | 
eer. In the spring of 1901, Mr. Knox left this country 
to take up a position on the staff of Messrs. J. P. Morton 
and Company, ice manufacturers, Colombo, Ceylon, | 
and superintended there the erection of new boiler and | 
refrigerating plant. Altogether, he was for three years 
resident engineer to this company which furnished | 
supplies of ice to all liners calling at Colombo, this | 
being the general practice before the installation of | 
refrigerating plants in steamships became general. 

On leaving Messrs. Morton, Mr. Knox joined Messrs, | 
Brown and Company, Hatton, Ceylon, and romalned | 
with them for some twelve months. This company 
dealt with the engineering work connected with the | 
supply and repair of tea-preparation machinery. 
After spending a further period of twelve months as | 
assistant engineer to the Legislative Council of Colombo, 
Mr. Knox returned to his native country in 1906. | 
He thereupon joined the firm of Messrs. Duncan | 
Stewart and Company, Limited, Glasgow, as a draughts- | 
man, and remained with them until 1911, in which 
year began his long association with Messrs. Babcock 
and Wilcox, Limited, Renfrow. His first position was 
that of assistant to the late Mr. Hugh Cameron, who 
was chief of the technical department of the Company. 
On the death of Mr. Cameron in 1926, Mr. Knox was 
promoted to take charge of the technical department, 
and continued in this capacity until 1932, when he 
was appointed technical adviser to the works manager, 
Mr. H. L. Critchley. On the latter's retirement in 
1933, Mr. W. H. Birks was appointed works manager 
in succession to Mr. Critchley, and Mr. Knox continued | 
to act in his capacity of technical adviser. This| 
position he held at the time of his death. He was} 
elected an associate member of the Institution of 
Mechanical Engineers in 1905 and was transferred to 
the rank of member in 1918 
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THE MOTOR-VEHICLE EXPORT 
TRADE. 

| Unti a few years ago, the motor industry was 
| frequently reproached for failing to give sufficient 
| consideration to the requirements of foreign 
| markets, and the unsuitability of British private 
cars, in particular, for Colonial conditions was 
| stressed in and out of season. It was suggested that 
| if only makers would study conditions on the spot, 
exports would go up by leaps and bounds, the real 
difficulties of the situation being either overlooked 
or ignored by the critics, who pointed to the large 
export trade of the United States as justification 
for their attitude. The difficulties were in reality 
manifold, the greatest being that cars suitable for 
the conditions in this country were unsuitable for 
the conditions in the leading export markets, 
whereas the conditions ruling in the latter and 
over a great part of the United States were prac- 
| tically identical. As a result, American firms, with 
|a home market about twenty times as great as our 
|own, were able to offer standard models to foreign 
| countries and throughout our Empire at a price 
| with which our own manufacturers could not pos- 
|sibly compete. Conditions all over the world 
| have, however, recently swung more in our favour, 
with the result that the export of private cars from 
| this country increased from 1,338 in 1922 to 58,627 
|in 1935. 

It was generally assumed that the design of 
American cars was mainly dictated by the rough 
roads off the main highways, which called for good 

| ground clearance and a high power-weight ratio ; but 
|a factor of at least equal importance was the low 
taxation and low cost of fuel. The corresponding 
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conditions in the British Isles were in marked con- 
trast, really bad road surfaces being almost non- 
existent, and both taxation and fuel prices being 
high. In consequence, the demand in this country 
was for a car sprung for reasonably good roads, in 
which the leading feature was a small but highly 
efficient engine, taxable at a low figure and giving 
a low tuel consumption. Such a vehicle was 
admittedly unsuitable for Colonial conditions, and 
although it was repeatedly suggested that makers 
should market a special Colonial model in addition 
to their standard products, there was, of course, no 
hope of competing successfully with the American 
export trade on these lines. No real alternative 
was, therefore, open to British makers other than 
to wait for a change in world conditions, mean- 
while steadily improving their designs within the 
limitations of home requirements and the require- 
ments of those countries in which conditions re- 
sembled our own. 

The desired change in world conditions came 
about with the rapid improvement in roads in 
practically all civilised countries, in combination 
with an almost universal depression in trade, which 
forced overseas users to realise the peculiar econo- 
mical merits‘of the typical British car. It is decidedly 
unfortunate for the trade that this realisation coin- 
cided with an intense wave of nationalism through- 
out the world, as otherwise the changes referred to 
would have been considerably more to our advant- 
age than has actually been the case. There is little 
doubt that roads throughout the world will continue 
to improve, and signs are, fortunately, not wanting 
that some foreign countries at least are realising 
the disadvantages of a too-exclusive nationalism. 
Prospects should, therefore, further improve for our 
export trade, and in the meantime, it may not be 
unprofitable to consider whether further action to 
assist in this direction could not be taken in this 
country, Given a continuation of the improvement 
in world conditions, the demand for the highly- 
economical car abroad is likely to fall off to some 
extent. There is no likelihood of a return to the 
meagre pre-war demand, however, as the intrinsic 
virtue of such vehicles for the impecunious driver, 
once ascertained, are unlikely to be entirely for- 
gotten. It is noteworthy in this connection to 
observe that although the last New York motor 
show was held almost in a boom atmosphere, the 
majority of makers laid increased stress on the 
economical running costs of their products. 

The average horse-power of cars in use in the 
United Kingdom is actually the lowest in the world, 
being about 13-h.p., though this does not differ 
greatly from the average in the leading other 
European countries, the corresponding figures in 
Germany and Italy, for example, being 14 h.p. and 
15 h.p. Of the smaller European countries, the 
average in Austria is 14 h.p., in Denmark, the 
Netherlands and Switzerland 20 h.p., and in 
Sweden 24h.p. Our combined exports to European 
countries, however, represent less than 30 per cent. 
of the total, and the average horse-power in the 
remaining markets is, therefore, of more significance. 
These are, Australia and Rhodesia, 20 h.p., the 
Union of South Africa 22 h.p., and New Zealand 
14 h.p. While it is probable that there will be a 
general tendency for these averages to fall slightly 
as roads improve, it is highly unlikely that, with 
the exception of New Zealand, they will approach 
the figure for the British Isles for many years to 
come, so that no very great expansion of the 
Australian and African export trade can be anti- 
cipated, unless British practice moves in the direc- 
tion of higher powers. At the present time, our 
relatively favourable position in these markets is 
in part due to sentiment, and while there is no 
reason to suppose that this factor will weaken, the 
basic selling asset is good value for money in con- 
junction with suitability for the market. It is 
practically certain that if either taxation or fuel 
costs were to be reduced at home, a corresponding 
|rise in engine power would follow, since the great 
| majority of users of the smaller-powered cars would 
|undoubtedly prefer a more powerful, and there- 
|fore more comfortable, vehicle. No doubt those 
|who can barely afford to run a car at all would 
remain faithful to the low-powered vebicle, but 
such people are probably in the minority. It may 
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be recalled that the annual tax was reduced by 5s.| has been greatly developed in recent years. 


per horse power at the beginning of 1935, and the 
Society of Motor Manufacturers and Traders 


ascribed an increase of 60,000 cars above the normal | 


in use in February of that year to this cause. 
Whether this be the true explanation of the sudden 
rise or not, there can be no doubt that the reduction 
is favourable to the use of more powerful cars. It 
may appear somewhat of a paradox that while road 
improvements in undeveloped countries lead to 


a reduction in horse power, the reverse is the case | 
in this country, but the reason becomes clear if | 


the proposition be accepted that, given good roads, 
the ideal power for a private vehicle lies in the 
neighbourhood of from 14 to 16 h.p. It is unlikely, 
however, that further improvements in our road 
system will be of such a nature as to encourage 
appreciably higher powers for many years to come, 
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The 


| official figures for Russia now show a total output 


double that of Italy. but it is probable that the | 
jascribed to the fact that while in Europe the 


home market will absorb practically the whole of 
the country’s output for some years to come. The 
quality of Russian cars in comparison with those | 
of countries with a long engineering tradition, and 
which have specialised in car production over a 
number of years, is also an open question. The par- 
ticular danger in the case of Japan is that in this 
case, the country does possess an engineering tradi- | 
tion, and further enjoys a tradition of being a 


| particularly effective competitor in other classes of | 


Whether the Government should do more than | 
they are doing to stimulate the production of more | 


powerful cars, better suited to compete in the foreign 
market, is an open question, but the result of such 


action in Germany certainly affords food for thought, | 


The progress in that country is reviewed in a report* 
of the Imperial Economic Committee, entitled 
A Survey of the Trade in Motor Vehicles, which has 
just been issued. As is well known, the industry in 
Germany has been favoured by the relief in taxation 
for new vehicles registered for the first time, by a 
far-reaching scheme of new road construction, and 
by two forms of subsidy on exports. The first of the 
latter is provided out ot a fund created by a levy 
on all sales by producers and dealers, and the second 
by the Government affording exporters an exchange 
rate more favourable than the current exchange 
rate of the Reichsmark. It is generally accepted 
that the primary object of the 
measures was to stimulate production by increasing 
the use of cars in Germany itself, rather than by 
increased exports. That this primary object has 
been achieved is shown by the fact that the per- 


Government's | ,. lua 
| directing. 


centage rate of increase in 1935 was higher than that | 


recorded in any of the principal countries except 
the United States. As regards the actual figures, the 
number of vehicles of all types in use in the country 
rose from 577,000 in July, 1929, to 860,000 in July, 
1934, an increase of 49 per cent. In the next twelve 
months, a further increase of 175,000 units brought 
the total to 1,035,752, so that Germany joined the 


small number of countries having over a million 
motor vehicles in use As regards Germany’s 


export trade, the number of cars exported to all 
countries increased from 7,784 in 1929 to 23,423 
in 1935, the rise as between 1934 and 1935 amount- 
ing to 77 per cent. The bulk of the exports is to 
European markets, no doubt due to the fact that 
the Government have tended to encourage the pro- 
duction of low-powered rather than high-powered 
cars. Actually, the increase in cars exported in 1935 
was nearly as large as that recorded for the United 
Kingdom, and the percentage increase was higher 
than in of the other principal exporting 
countries, 

Returning now to our own export markets, figures 
given in the report referred to show that out of every 
twenty motor vehicles entering world trade, nine go 
to countries in the British Commonwealth. These 
countries now absorb one-third of the motor exports 
from the United States, three-quarters of those 
from the United Kingdom, and nine-tenths of those 
from Canada. The two outstanding markets for the 
motor exporter are Australia and South Africa, 
which together absorb nearly a quarter of the total 
world exports. India and New Zealand also stand 
high in the list of leading markets, particularly for 
British As regards actual figures, of the 
72.400 cars exported by the United Kingdom in 


any 


motors, 


1935, 18 per cent, of the total went to Australia 
and 14 per cent, to New Zealand, while South 
Africa and India each took 11 per cent. The re- 


maining 46 per cent. was divided over a large 
number of countries. 

One other point which requires consideration 
in connection with our export trade is the 


possibility of competition arising from previously 
negligible sources. The two countries which have to 
be considered most seriously in this connection are 
Russia and Japan, in both of which local production 


*HM™M Stationery Office, price 2s 6d. net 


world trade. At the present time the industry is 
not even self-supporting in Japan, the Government 
subsidies voted for the fiscal year 1935 amounting 
to about 100,0001. It is stated, however, that it is 
the intention of the Government to foster local 
production, first of parts and bodies, and later of 
complete units, and the history of the country’s 
entry into the world’s carrying trade suggests that 
our manufacturers would do well to tollow develop- 
ments in the car industry very closely. 








ENGINEERING EDUCATION AND 
STATUS IN THE UNITED STATES. 
Tue Russell Sage Foundation was established in 
1907 “for the improvement of social and living 
conditions in the United States of America.” In 
pursuit of this aim, the status of the professions 
has recently been the subject of study, and a 
monograph on “The Professional Engineer,” by 


Miss E. L. Brown, has now been published. The 
professional engineer may be defined as one 
“whose primary functions are planning and 


He is to be distinguished from the 
technician who is “ skilled in developing details of 
plans,” and from the artisan “whose manual 
dexterity and experience are needed to carry out 
plans.’ Miss Brown discusses his education, the 
associations, which exist to maintain his professional 
status, his number, the demand for his services, 
and the salary he is likely to command. The 
result is a valuable collection of information, which 
is well worthy of study. We should like to see 
a companion volume prepared for this country. 
Perhaps the most striking feature is a tendency 
to the conditions in the United 
States with those in Europe; in general, the con- 
tents are imbued with an inferiority complex, which 
is traditionally foreign to those who inhabit the 
part of the world from which the volume comes. 

Nearly one-half of Miss Brown’s book is devoted 
to the subject of engineering education, and from 
it learn interesting facts. The first 
engineering college in the United States was the 
West Point Military Academy, and this was followed 
in 1823 by the well-known van Rensselaer school at 
Troy. In point of date, therefore, there is nothing 
here for commiseration, as, except for Mechanics 
Institutes, the start in this country was no earlier. 
Progress was slow, however, until 1862, when an 
Act was passed granting federal aid for the founda- 
tion of technical colleges. The result was a rapid 
development, 85 such institutions being in existence 
in 1880. This increase was, of course, also partly 
caused by the rapid growth of manufacture, trade 
and railway transport, as is shown by the fact that 
in 1896 there were 110 colleges with engineering 
curricula. Though since then the curve has, for 
various reasons, tended to flatten out, there are 
about 160 engineering schools, which confer 
degrees in engineering subjects. 

The work which these bodies are doing is sub- 
| jected to critical analysis in the booklet we are 
discussing. Before 1870 little use was made of the 
laboratory as a means of instruction, and the 
teachers were more often scientists than engineers. 
Since then there has been a general adoption of 
laboratory methods with an insistence on the 
theoretical, rather than the practical side of the 
problems dealt with. Even it is difficult to 
cover the work leading to a first degree in less than 
five years, and attempts to compass it in four have 
led to overcrowding of the schedule, with conse- 
quent undesirable results. A solution of this state 
of affairs is being sought by concentrating on fewer 
subjects, but it is interesting to note that one of the 
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fundamental obstacles to any reorganisation of this 
kind is the low standard of general education 
possessed by the first-year student. This is 
technical student is drawn from secondary schools, 
“a carefully selected group, where intellectual and 
cultural standards are high,” in the United States 
78 per cent. come from “ public high schools,” a 
term which has a quite different connotation from 
that in this country. The result is that of 8,278 
students admitted to 52 engineering institutions in 
1924, 20 per cent. were “ conditioned,” that 
were below standard in certain subjects, generally 
mathematics. Moreover, of every 100 students 
admitted to engineering colleges, only 38 graduated, 
and of these not more than 28 completed the course 
within the specified period. It would be ex- 
tremely interesting to have corresponding figures 
for this country. 


is 


It is realised that these poor results may be at 
least partly due to the kind of instruction given 
and to the capabilities of the teaching staff. About 
the latter Miss Brown is very gloomy. The prestige 
and influence of the engineering professor in the 
United States, has, she says, not until recently been 
high, neither has he been adequately prepared for 
his work. Though conditions are now better, 
teaching still does not attract the best men, and 
all that can be said for it is that it is no worse 
in this respect than other subjects. This unfortu- 
nate state of affairs is not improved by a failure 
to realise that a college should be both a training 
and a research institution. The average technical 
teacher in the United States does not devote more 
than 1-3 hours a week to the latter activity. The 
position is, however, improving, and may be summed 
up in the statement “ many institutions encourage 
it [i.e., research], some tolerate it, and only a few 
forbid it.” In this connection, something is said 
upon the question of salaries. Comparison with 
the payments usual in this country would naturally 
be misleading. It must suffice, therefore, to say 
that in the States the incomes of engineers engaged 
in teaching are generally lower than of those engaged 
in practice, and this discrepancy increases as old 
age approaches. In fact, while in the first year after 
graduation the salary of the teacher exceeds that 
of the graduate in practice, thereafter the difference 
increases until thirty years later it is not much more 
than half. That the position is not better is surpris- 
ing, in view of the fact that there exist at least 
two societies, whose object is the improvement of 
engineering education, and that adequate remunera- 
tion of staffs is a not unimportant factor in achieving 
that aim. 

It is estimated that there were roughly 226,000 
engineers and surveyors in the United States in 
1930, and that they formed 0-46 per cent. of the 
48,830,000 gainfully employed persons in the 
country. It seems probable, however, that not 
more than 54,000 of these were engaged in truly 
professional work, under which heading teaching 
is included. It is clear, however, that the number 
has grown rapidly, and it is interesting to note the 
opinion that far from there being any overcrowding, 
the supply was not equal to the demand until 1930. 
Since then, the depression has caused a set-back. 
though during the last three years there has been 
a noticeable improvement. This however, 
ascribed more to Government than to private 
enterprise, and for more than one reason the out- 
look is not altogether rosy. The salaries ruling 
are closely analysed, the interesting conclusion 
being reached that between the ages of twenty-five 
and thirty-five, remuneration is to some extent 
dependent on the type of training received, which 
is as it should be. After fifty-five, however, there 
is some reversal of the position, probably becausé 
the technically minded tend to stay in research 
positions. This seems to apply to all classes of 
engineering, and in any event, the chance of an) 
one person earning a high salary is greatly reduced 
unless his engineering knowledge is combined with 
a capacity to deal with men and affairs. 


1S 


, 


Summing up the position, Miss Brown points 
out that while in the nineteenth century the average 
engineer was engaged in private practice, to-day. 
95 per cent. of the total are in the employ of 
someone else. As against this, he often secures 
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leading positions in industry. Loss of private 
practice means decrease of earnings and restriction 
of opportunity to the exceptional man. On the 
other hand, it tends to lessen inequalities, and on 
the whole is an advantage, especially if engineers 
can secure a greater voice in management. It is 
believed that the future work of the engineer will 
lie in planning and administration, and that though 
private practice may disappear, an interesting, 
productive and relatively remunerative career will 
be open to an increasingly large number of men. 
We hope that this optimism may be justified. 








NOTES. 
Roap AcctpENTs IN 1936. 

DuRING the fifty-two weeks ended December 26, 
1936, 6,489 persons were killed and 225,689 injured 
in road accidents in this country. This averages 
nearly 125 deaths and 4,340 cases of injury a 
week, or almost 18 deaths and 620 cases of injury 
per day. These figures, for no very intelligible 
reason, seem to have been received with a certain 
amount of complacency by the Minister of Trans- 
port. For though it is true that for two years in 
succession the number of killed has fallen and 58 
fewer pedestrians received fatal injuries last year, 
the results are enough to induce in any thinking 
person both sorrow and anger and to ask what is 
being done to bring about an improvement. At 
one time it used to be argued that wars were 
devised to keep down an undue growth of the 
population. At present, motor traffic seems to 
have taken their place with an even more than 
fair degree of success, since the casualties during the 
Boer War were not more than 5,744 killed and 22,829 
wounded. Unfortunately, thege seem to be no 
clear ideas as to the direction along which remedy 
should be sought. One school contends that the 
solution lies in the construction of more and wider 
roads, even in the most densely populated districts. 
Though such a policy might conceivably relieve 
congestion at a price, it would hardly seem likely 
to do much towards the reduction of accidents, 
since it appears that it is just upon this type of road 
that a great deal of the trouble occurs. Pedestrian 
crossings, speed restrictions, better lighting and 
propaganda have all been or are being tried, and 
the success of none of them is outstanding. A chance 
is to be offered to the Minister of Transport to show 
what good and safe roads can be, but this by itself 
is not likely to achieve the desired object. It 
would seem therefore that what is required is 
more co-operation between the magistrates, the 
police and all classes of road users. The former 
body hover between a sporadic severity and a 
misapplied leniency, and too often apply the former 
treatment to the more venial offences. The second 
body, too, seem to be more concerned to take 
drastic action against those who contravene the 
parking regulations or slightly exceed the speed 
limit, and pay little attention to inconsiderate 
driving of all kinds, which is the main source of 
damage. Finally, the third body practise an 
individualism which, as the statistics show, 
harmful both to themselves and others. 


THe Atianiic Crossing IN WINTER. 

In view of the success which attended the opera- 
tion of the Queen Mary and the Normandie last 
season, and the decision of the Cunard White Star 
Line to build a third ship of the same class, the 
controversy about the justification for ships of 
such dimensions has, to some extent, died down. 
A recent crossing by the Normandie, however, is 
worthy of record as further evidence in favour 
of the contention that very large vessels are more 
independent of weather conditions than their 
smaller sisters, and consequently are able to main- 
tain schedule time, even under unfavourable 
circumstances. This point is clearly one of import- 
ance in any programme for weekly sailings between 
Europe and America maintained by two steamers. 
In the week preceding last Christmas very heavy 
weather prevailed in the Atlantic, and shipping was 
generally delayed. During that time, four large 


liners were crossing from New York to Southampton; 
by a happy chance they represented the four chief 
countries engaged in the North Atlantic service. 
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Three of the steamers concerned, ranging in tonnage 
from 25,000 to 50,000, were from 24 hours to 36 hours 
late. The Normandie, of 86,000 tons, was only 
five hours late. That this meritorious perform- 
ance was achieved without forcing the ship at a 
speed likely to be uncomfortable to the passengers 
is made sufficiently evident by the fact that it 
was not found necessary to empty the swimming 
pool during the trip. This last fact is, indeed, a 
remarkable tribute to the seaworthy qualities of 
the Normandie. Incidentally, it may be said that 
it has at no time been found necessary to empty 
the swimming pool during the 46 Atlantic crossings 
| which the vessel has made. The average speed of 
the ship during this heavy crossing was 26-03 
| knota. The shortest day’s steaming was on Sun- 
day, December 20, when 519 miles were covered 
in a full gale from W.S.W. to 8.8S.W., with moun- 
tainous seas. The time lost on this day and on 
December 21 was made up by remarkable work on 
December 22 and 23, when 725 miles and 729 miles 
were covered, still in heavy seas. On the following 
eastbound trip an average speed of 29-92 knots 
was attained, and the meritorious nature of the 
westbound trip is made clearer when it is stated 
| that even with this average speed, the best day’s 
steaming, on December 28, covered only 700 miles, 
| as compared with the 729 miles of December 23. 








CoNnsULTING AUTOMOBILE ENGINEERS. 


For some years past, the Council of the Institution 
of Automobile Engineers has prepared and issued 
annually a list of those members who act as con- 
sulting engineers, more particularly in connection 
with insurance assessing work, in an independent 
consultative capacity. Such members have not 
been connected in any way with the motor trade, 
either in manufacturing, distributing, repairing, 
or any form of garage work, except in their 
independent capacity. After mature consideration, 
the Council has decided to expand this feature of 
its work, and has drawn up a set of qualifications 
and duties for I.A.E. members practising as con- 
sulting engineers. This will be printed in booklet 
form, and will include the names of those members 
who are qualified and willing to satisfy the pro- 
fessional rules specified. It is felt that such a list 
of names, carefully compiled from information 
submitted on approved forms of declaration, will 
prove of greatly enhanced value, both to the} 
members whose names are included, and to organisa- 
tions seeking reliable service from consulting 
engineers with specialised automobile engineering 
knowledge. It has been decided to give the 
booklet wider circulation than has been given to 
any previous list. In 1934, the practice of advertis- 
ing by means of a “ professional card ”’ in the press 
was approved by the Council, but this decision has 
now been rescinded. Copies of the professional 
rules and practice, together with any further 
information required regarding the scheme, will 
shortly be available to those interested, on application 
to the Secretary of the Institute, Watergate House, 
Adelphi. W.C.2. 


THe British SHIPBUILDING INDUSTRY. 


A warning not to attach an exaggerated import- 
ance to the present improved position of the British 
shipbuilding industry was the keynote of the brief 
review recently circulated by Mr. F. E. Rebbeck, 
D.L., president of the Shipbuilding Employers’ 
Federation. There are now over 1,000,000 gross 
tons of merchant ships under construction, and 
the warship work, which occupies one-fifth of the 





berths in use, represents employment equivalent to 
a further 500,000 gross tons. In aggregate tonnage, 
therefore, the industry is back to the level of 1929 ; 
but even so, only 55 per cent. of the available berths 
are occupied, and the lack of skilled labour virtually 
sterilises most of the remaining 45 per cent. From 
the standpoint of the national balance sheet, how- 
ever, the equality with 1929 is more apparent than 
real. Of the 1,500,000 tons building in that year, 
nearly one-third was for foreign account, whereas 
less than 15,000 tons was intended for export in 
the September quarter of 1936. For the time being, 
the loss of export business has been made up by 
warship construction, but Mr. Rebbeck emphasised 
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valuable connections which it indicated, is a * most 
disquieting feature” which British shipbuilders 
must set themselves to mend through their new 
central economic and commercial organisation, the 
Shipbuilding Conference, with the support of the 
Government so far as this can be obtained. The 
rising costs of raw materials and of finished pro- 
ducts, together with the wage increase of 4 per cent. 
already granted, and the further increase to which 
the employers have lately agreed in principle, are 
combining to affect the price of new tonnage, and 
it is no longer possible to place contracts at the 
unremunerative rates which builders were formerly 
obliged to accept. Mr. Rebbeck pointed out, how- 
ever, that the present inflated prices of many ship- 
building shares would only be justified if builders 
took advantage of the situation to indulge in a 
policy of exploiting the country’s needs, and this, 
he stated definitely, the industry does not intend 
to do. Reverting to the question of tonnage built 
for foreign account, it may be observed that the 
figures elicited by questions in the House of Com- 
mons in May, 1935, and November, 1936, hardly 
indicate the real gravity of this loss of overseas 
markets, although it is sufficiently clear that the 
shrinkage is serious. The summary prepared by 
the Shipbuilding Employers’ Federation is more 
impressive, because it shows how the export trade 
in new ships is being developed in other countries 
while the British exports decline. In Germany, in 
September last, 192,930 gross tons of merchant 
vessels were under construction, of which 45-5 per 
cent. was for export. In the same month, the 
tonnage in hand in Sweden, Denmark, and Holland 
was, respectively, 87,380 tons, 62,090 tons, and 
19,250 tons, the percentages for export being 78-1, 
75:7, and 13-7. The British tonnage building for 
other countries, as mentioned, was under 15,000 
(actually, 14,446), representing only 1-6 per cent. 
of the total in hand, and only nine ships against 
Germany’s thirty-eight. The causes are various 
currency control, the spread of economic nationalism, 
State subsidies, and devaluation are all contributory 
factors—and their influence is not restricted to ship- 
building, but it may be hoped that concerted action 
will be successful in recovering some, at least, of the 
foreign business which the industry has lost in 
recent years, 


ENGINEERING TRADESMEN IN THE ARMY. 


Following up the preliminary announcement to 
which we referred in our issue of December 18 
last (page 673), the War Office have issued further 
particulars of the new scheme under which engineer- 
ing tradesmen can enlist for Army service, from 
the Royal Ordnance Factories, the railway com- 
panies, and a large number of the leading engineering 
firms. The scheme is intended to attract unmarried 
men of between twenty-one years and twenty-five 
years of age, who have completed their apprentice- 
ship. In the next three months there will be 
vacancies for about 1,000 such men, the trades 
involved covering fitters, turners, electricians, and 
instrument mechanics. The terms of enlistment 
will be: For the Royal Engineers, six years with 
the Colours and six years on the Reserve; and 
for the Royal Army Ordnance Corps, three years 
Colour service, and nine years on the Reserve. 
Such men will be able to continue members of 
their trades unions, or, if not members, will be 
allowed to join while serving. The co-operation 
promised by the undertakings referred to above 
will take the form of facilitating enlistment subse- 
quent to apprenticeship and giving favourable 
consideration to applications for re-employment 
after service. The advantage to recruits will be 
that after service they will be able to re-engage 
in civilian work as regular tradesmen, and will 
have then had several years of very varied experi- 
ence. If, while in the Army, they elect to continue 
their service, and are qualified, it will be possible 
for them to reach the more highly-paid ranks. 








Tue INTERNATIONAL INSTITUTE OF DOCUMENTATION, 
Our attention is drawn to the fact that in the above 
article, published on page 711 of our issue of December 25 
last, the word Cellophane should have been given a 








that the decline in foreign orders, and the loss of 





capital C, the word being a registered trade name the 
property of Messrs. British Cellophane, Limited, Coventry. 
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AIRCRAFT. 


ment’s rearmament plan, which, as now enlarged, 
involves the increase in the first-line strength of the 
R.A.F. to 2,500 machines by 1939, with reserve 
equipment on a full war basis. Before the R.A.F. 
expansion, the Air Ministry orders accounted for as 
much as 70 per cent. of the total turnover of the 
industry, exports amounting roughly to 20 per cent. 
and home civil aviation two 10 per cent. At the 
present time the Air Ministry proportion is probably 
more than 90 per cent., and the industry more than 


ENGINEE 


and 1938. 
| The 


TABLE 


ever before is dependent on the R.A.F. for its | 


prosperity. 

The first stage of R.A.F. expansion was approved 
by Parliament in 1934, subsequent further increases 
being announced in May, 1935, and in 1936. 
Fable |, below, indicates the estimated degree 
to which the planned development in_ first-line 
strength has been achieved. 


Tans I Progress in RAP Expansion 


No. of Machines 


April November 
1035 1936 ras 
Home (Metropolitan and 
auxiliary) Saw 74 1,70 
Overseas 270 270 wn 
Fleet Air Arm 17 217 me 
1020 1.461 2M 
Figures showing the first-line strength of the 


R.A.F. in each year since 1922 are given in Table II. 
These figures are for April 1 for all years. For 
1936, figures are also given relating to November 1. 





The figures indicate, however, only one aspect 
Pasie Il.—R.A.F. First-Line Strength.* 
rotal 
Home | Overseas 
Squad Squad 
rons rous Squad | Air 
rons craft 
April! 
1922 204 | 134 70 
lvls 104 338 00 
1924 104 47 550 
1925 19} 544 625 
lue 14 64 650 
1927 Im4 574 660 
102s 18 61) 710 
lvzy 2 67 750 
1930 22 70 780 
res! 28 72 ao 
23 754 s45 
23 754 845 
24 77 ROS 
WSS 24 7” 50 
1036 24 "4 1,080 
November | 
1os6 7v 25 104 1244 


| 


* Fleet Air Arm is not included 


of the Air Ministry requirements for rearmaments. 
Full war reserves have never been publicly defined, 
but probably consist of a second-line strength of 
between 50 per cent. and 100 per cent. of the first- 
line strength, together with the aero engines, air- 
frames and parts, stored unassembled, from which 
aircraft would be assembled to meet the losses 
of any initial war period before the industry could 
be functioning smoothly on a war basis. The 
extent of these reserves is not allowed to be known, 
but it has sometimes been estimated as equivalent 
to 100 per cent. of the first-line strength. Air 
Ministry orders further include replacements, 
development orders for new types of aircraft, 
aerodromes and ground services. Replacements 
which, in the past, have been at a rate of little more 
than 25 per cent. per annum, are, it has been 
officially announced, to be in the future on a consi- 
derably more generous scale. 

Total Government air expenditure was stationary 
between 1930 (17-6/. million) and 1984 (17-7. 


million), but in 1935 the Air Estimates increased to|to produce except in times of emergency, and 


26/. million, and in 1936 to 50-7/. million. The 


Chancellor of the Exchequer has made it clear that | elasticity of output not obtainable under purely | Gambia (3.700 miles non-stop in 18 hours), and 


| 
| 


| 


| 


Complete airframes) 4,452,000 


vote 


Lif. 


considerable further increases 


fo 

Or the factors contributing to the revival in | (including AlN corer and 
enginecring during the past three years, the most included in the figures given in the previous para- | 
spectacular during 1936 has been the expansion graph has similarly increased from 7-7l. million | 
of the aircraft industry by reason of the Govern-| in 1930 and 7-2/. million in 1934 to 11-2/. million 
in 1935 and 26-5/. million im 1936 (including 4-91. 
million alloted in the Supplementary Estimate). 
| Details are available for an analysis of the 1935 
| and original 1936 estimates for aeroplanes and spares. | 


RI 


“Technical and 


NG. 


Warlike 


will be made in 1937 | 


Stores | 
Research Services) ” 


Analysis of Estimates for Aeroplanes and 
Spares, 1935 and 1936.* 


Complete engines 
Airframe 
and miscellaneous 
Engine spares 


| 


* Excluding 1036 Supplementary Estimate for which details 
ire not available 


spares 


19035 1936 Increase. 
8,335,000 | 3,903,000 

3,891,000 4,525,000 | 634,000 
727,000 | 1,005,000 278,000 
7 1.000 815,000 244,000 
9,621,000 |14,.680,000 | 5,059,000 


| 





centage 
Increase. 
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private enterprise. Six of these factories are being 
| built for the manufacture of aero engines, two for the 
construction of airframes, and one for controllable- 
pitch propellers. The finance for the erection of 
the shadow industry factories is being provided 
by the Government, while their management, 
probably to ensure as far as possible a supply of 
skilled labour, has been placed mainly in the 
hands of motor-car manufacturers, who will be 
remunerated by fees which, it is understood, will be 
related to turnover. 

A Committee on which the managing firms are 
represented has been constituted to control the 
working of the shadow industry and to allocate 
|work. The participating firms are: Engines: 
Austin, Bristol Aeroplane, Daimler, Rootes, Rover 
and Standard; Airframes: Rootes and Austin ; 
Propellers : De Havilland. 
| Throughout, a high degree of standardisation has 
| been aimed at, air-cooled Bristol engines only 
| being produced in the Government factories (Rolls- 
Royce were invited but declined to participate). 
The airframe shadow factories are reported to be 
equipped for the production of Fairey Battle and 
Bristol Blenheim bombers. 

It is not surprising that criticisms were levelled 


If the Supplementary Estimate for 1936 were | at several aspects of this rather original scheme, 
utilised in the same proportions as the original | one of the principal criticisms being on the decision 
estimate, the following estimated totals are obtained: | to apportion the manufacture of engine components 


Kequired | Complete airframes, 11-1 million pounds ; complete | among the six factories rather than to equip each 
" 


engines, 6-0 million pounds; airframe spares and | factory for the construction of complete engines. 
miscellaneous, 1-3 million pounds; engine spares,| In view of the difficulty in providing satisfactory 
1-1 million pounds. These estimates indicate a per-| technical supervision and the shortage of skilled 


At 


TABLI 


December 31 


1925 
1926 
1927 
1928 
1920 
1930 
1931 
1932 
1933 
1084 
1935 
1936 
ber 


* Civil Aircraft registered under regular Air Transport Companies (Air Ministry's resume 


(sey 
x0)* 


tem 


Regular 


[IV 


Joy Riding, | . 
Taxi and 


Air Miscel 
Transport laneous 
| Air Work 

$6 2 
20 74 
23 Sl 
28 146 
35 148 

tS | 166 
42 153 
60 197 
ao 190 
122 176 


hools and 
R.A.F 


Reserve 
Training 


Clubs 


centage increase for 1936 over 1935 approximately 
equal for airframe and engine spares, but of 151 per | Committee on this point must be accepted, especially 
cent. for complete airframes as compared with 55 per | in view of the obvious reluctance of the Air Ministry 


cent. for complete engines, probably owing to the | to accept such a scheme if at all avoidable. 


Crvm. Arrerarr: Unrrep Krixepom CLaAssiFICATION ON AIR MINistTRY List. 


Demonst ra- Held by Certified 


som, Experi- Privage Agents for Total Air- 
oy Resale | worthy. 
53 16 201 lo4 
ow i7 245 162 
6S a0 t15 231 
as 125 | 415 204 
Os 184 600 413 
130 333 34 846 | 615 
99 SRS 73 924 707 
118 402 57 981 731 
101 408 77 | 1,055 S31 
99 | 738 79 } 4,174 931 
156 | 589 41 1,535 1,108 


of Commercial Information, 30/9/36). 


the of the 


labour and machine tools, decision 


It is 


| large-scale adoption of new fighters and long-range | probable that ultimately at least three separate 
| bombers, with considerably advanced performances, | chains of component manufacture will be arranged. 


}some of which have been ordered off the drawing | 


The year 1936 has seen a further advance in the 


While it has been necessary for the Air | ascendancy of air-cooled engines, the most famous 
to assist the development and _ initial| being the Pegasus, made by the Bristol Company, 


board. 
Ministry 
| 
Tasie V.-—United Kingdom Exports of Aircraft. 
Total Exports 
Complete k ‘. (Machines, 
Machines —— Engines and 
Parts) 
Value, | Value, | Value, 
No ooo No LoO00 £000 
loz 925 S24 1,150 7 2,185 
1930 17 “ol 2 30 2 O50 
1931 04 779 sH2 418 1,360 
1y32 wo | 641 451 “7 1,741 
1933 234 475 409 448 1,404 
1934 208 747 478 se 1,922 
1985 453 1,215 652 OV6 2,680 
1936° 2 O22 


Estimated on 11 months 


|which has been engaged for many years in the 
| development of air-cooled engines. The six Govern- 
|ment shadow factories are being equipped for 
|the production of Bristol engines, although it is 
| reported that the Fairey Battle, which is powered 
by a Rolls-Royce Merlin, is to be constructed at 
the Government shadow factory to be managed by 
| Austins. Rolls-Royce liquid-cooled Merlin or Kes 
'trel engines, which have more possibilities in 
streamlining, are used for the power plants of 
several machines, including the Hawker Fury 
and Hurricane, and the Fairey Battle and Hendon. 
Bristol air-cooled engines are used in the Handley- 
Page Harrow and H.P. 52, the Gloster Gladiator. 
the Vickers Wellington, the Bristol Blenheim, and 
in the Short-Imperial Airways flying boats. An 
interesting development in Bristol engines is the 
success which has recently been achieved, after 


| production of these airframes, they have in many | much experimental work in the development of an 
| cases been designed for powering with an engine | air-cooled sleeve-valve engine, of which a military 


already approved. 


The most original of the Government's efforts | Salon. 


model was recently exhibited at the Paris Aircraft 
For some time Bristol sleeve-valve engines 


to expand the air defences of the country has been | of lower horse-power—the Perseus and Aquila- 
the erection of a “war potential” or “ shadow | have been undergoing tests and it has been reported 
the construction of Government | that the recent advance has been largely due to the 
factories, equipped for production but not intended | development of a new alloy steel. 


industry,” 


by 


Work on the development of Diesel engines. 


| with the function of providing the industry with an | which the German flights from Dessau to Bathurst. 
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across the Atlantic, have shown to be economically 
justitied, has been largely suspended in this country 
owing to the pressure of R.A.F. work and the un- 
suitability of Diesel engines for military purposes 
by reason of their greater weight per horse-power 
than petrol engines. 

The chief difficulty experienced by the industry 
in meeting the greatly increased demand for aircraft 
has been the shortage of skilled labour, particularly 
tool makers and sheet-metal workers. Superim- 
posed, as the aircraft expansion has been, upon an 
improvement in engineering generally and especially 
in the motor-car industry, a shortage of skilled 
labour was inevitable and several newly-formed 
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| British exports of aircraft, aero engines and parts, 
- given in Table V. They continue to be 
chiefly military machines and small civil aircraft, 
| and show for 1936 (for which year figures for value 
only are available) a further increase to a new high 
level. Concern has been expressed lest the pressure 
of Government work might make British aircraft 
constructors less concerned about foreign orders, 
and might cause them to recall their technical 
foreign representatives for work at home. For 
political reasons, exports to certain Dominions 
and foreign countries will have to be maintained, 
and in some cases expanded. 

International exports, which are given, in Table 
VII, by numbers, and in Table VITI, in sterling values, 
showed in 1935 a recovery in quantity and value 
of British exports and the British share of the world 
market, principally at the expense of the United 





TaBLE VI.—German Exports of Aircraft, including Parts for 
all Kinds of Motor Vehicles. 
1932 £935,000 
1933 . £775,000 
1934 £770,000 
1935 , £855,000 | 
1936* £1,035,000 


* Estimated on 11 months’ returns. 


companies have attributed unsatisfactory results | 
to this cause, while older companies have moved | 
from rural districts to centres where there is a| 
better reserve of skilled engineering labour. 

While some elasticity has been obtained by over- | 
time, by attracting men from other industries, by | 
expanding apprenticeship schemes and by the use | 
of Government trainees, these methods have been 


States. In 1936, while the British total has in- 


| creased, the percentage in ‘value has fallen from 


34-6 per cent. to 31-8 per cent., while the U.S.A. 
has increased from 37-7 per cent., to 46 per cent. 
The 1936 percentages take no account of Italian 
exports, for which details are no longer available. 
Figures for Germany have not been included in 
Tables VII and VIII. owing to aircraft exports being 
included, in the official trade returns, with ‘* parts 
for all kinds of motor vehicles.’ These annual 
totals are given in Table VI. 

In the past, British exports of civil machines have 


TABLE VII.—INTERNATIONAL Exports oF AIRCRAFT. (NUMBERS.) 





















































1 Bi rar er : 
Complete — Per on Per | “ Per - Per |i soeo| Per ; Per ool ret oa 
Machines, 1929.| cont. || 2930+) cont. |} 2932-) cent. || 1932-] cent. |} 1933:| cent. 1934.) cent, || #935-| cont, || 1986-4 
u asi tee RG aki ; o betioegio aL lal Dive gli 
| | | | | 
United Kingdom .|]| 525 | 53-5 || 317 | 45-1 || 304.) 58-5 || 300 | 48-1 |] 234 | 33-5 298 | 36-1 || 453 | 50-3 | 
Italy .. : | 4 5 |} 9} 1:3 |) SL] 9-8 |] 27 |} 4-3 ]| 52] 24 23 | 2-8 || 100%) 11-1 || - 
Holland | 54] 5-5 |] 55] 7-8 ]] 25] 4-8) 17) 2-7 )) 7] 1-0]) 15 1-8 14 1-6 \} 53 
U.S.A | 348 | 35-5 || 321 | 48-8 |] 140 | 26-9 || 280 | 44-9 406 | 58-1 | 490 | 59-3 || 333 | 37-0 || 472 
aay She ——— = a \i— j-———||+ = a onl eee | SerTen Saree) ae? aes 
otal --}] 981 |100-0 |} 702 |100-0 || 520 |100-0 || 624 [100-0 || 699 |100-0 || 826 |100-0 | 900 |100-0 |} 
| | j | | | 
| | | | 1] it 
Engines | | iH | i i 
United Kingdom ..|) 1,150 552 H 362 451 409 | 479. ‘II 652 1 
USA ; or 322 376 | 370 2,356 2,903 | 1.009 1} 163 || s20 
= dilaaaseetat leet Te Were ar Merman 
Total. i} are | g28 || 732 2,807 | 3,312 | 1487 |} 1,220 
i 3 it's ’ a sy i wy | eee | 
* Italian figures for 1935 are estimated on January—June returns, after which information has not been available. 
+ Estimated on 9 months’ returns for U.S.A. and 11 months’ returns for Holland. 
Taste VIII.—INTERNATIONAL Exports oF ArrcRAFT (COMPLETE AND Parts). (VaLugEs, £000.) 
| ‘I. ret Me Ti ie Bent pide: Eh pile | ere by ea PE Aye 
i} 1929. | Pe 930. | er 9: | er | 39 Per as Per |} - | Per . Per | aid Per 
| | find | 1930 cent 1931. | cent. |} 1932. cent. | 1933. cent. |} 1934. | cent, 1935 cent. is, | cent. 
| | | | | | | 
—_—- —— ——— o- —— | —_- 2 }- eee | - — - - - —_ -il -_ —— 
wR ian Maton ee pe pal | aga 
U.K. . 2,183 36-4 112,050 | 34-3 1,860 | 38-6 H 1,741 | 32-0 i] 1,466 | 28-5 || 1,922 | 28-0 | 2,680 | 34-6 |) 2,922 } 31-8 
Italy ..|) 238] 4-0 i} 68 } 1-1 254 | 5-3 | 364] 6-7 520 | 10-1 238 | 4:8 1 
France | 1,300 | 21-6 || 1,700 | 28-5 1,425 | 29-6 | 904 16-7 852 | 16-6 | 1,062 15-3 leoro 26-0 } 1,760 | 19-2 
Holland|} 406 | 6-8 || 348 5-8 || 204 4-2 || 153 | 2-8 | 85 | 16 71] 1-0}) 134] 1°7]] 278] 3-0 
U.S.A. [) 1,881 | 31-2 || 1,814 30-3 1,072 | 22-3 || 2,262 41-8 }j 2,231 43-2 || 3,505 50-9 | 2,920 37-7 |) 4,235 | 46-0 
—— . om ar | Feet a ——} |__—_ ——} | ——_____ | —____ oe a et J 
Total 6,008 |100-0 || 5,980 1100-0 || 4,815 |100-0 || 5,424 |100-0 || 5,154 }100-0 || 6,888 pron [7744 100-0 || 9,195 [200-0 
\ i ' it | ii | | ‘| 


* Estimated on basis of 9 months’ returns for U.S.A., 10 months’ for France and 11 months for Holland. 


found to be inadequate for the present degree of 
expansion. The tendency has been, therefore, 
for production to be organised for the greater utilisa- 
tion of semi-skilled labour, including women, 
ind the new Handley-Page works at Cricklewood 
has, for instance, been developed on these lines 
for the production of the airframe of the H.P. 
Harrow bombers. In addition, for the production 
of aero engines and propellers, more highly developed 
semi-automatic machine tools are being used. 

In civil aviation, the most important recent 
development has been the production of the first 
four of the 28 Short C-class flying boats ordered 
for Imperial Airways, which, for comfort and effi- 
ciency, impartial judges state, are in advance of the 
latest American types. 

The Mayo composite aircraft, intended for 
trans-Atlantic trials, should be ready soon. This | 











been handicapped by the small importance of home 
civil air transport lines compared with those in the 
United States and certain European countries, such 
as Germany. The development by Imperial Air- 
ways of the Empire routes, for which the new flying 
boats have been ordered, and the contemplated 
trans-Atlantic service starting with these machines, 
give hope that this unsatisfactory position will soon 
be avoided and at least two British firms will have 
an adequate experience in the building of large civil 
aeroplanes suitable for export. This experience is 
badly needed if the prosperity of the industry 
is to be maintained at the conclusion of the R.A.F. 
expansion period. 








OIL-ENGINE TRACTION IN 1936. 


Tue large number of oil-engined vehicles which 


| brake horse-power 


invention aims at launching a fast, heavily-loaded | have been put into service on the world’s railways 
seaplane from the back of a bigger machine in| during the past twelve months has increased the 
mid-air, thus effectively dividing the take-off | rate of progression compared with 1934 and 1935 
irom the cruising requirements, and permitting a/almost in geometric ratio, and has given totals 
design of exceptional efficiency. It has been | for the end of the year of well over 3,000 railcars 
estimated that the upper component, a float mono- | 117 streamlined set trains, about 1,000 locomotives, 
plane with four 355-h.p. engines, will have a fuel | and at least 3,000 loco-tractors of 20 brake horee- 
cost of about 80/. for a double Atlantic journey,| power to 70 brake horse-power. Outstanding 
W ith a pay load well above 1,000 Ib. |events of the year were the production in France 

lhe number of civil machines registered, divided | and Italy of streamlined trains with mechanical 
by classes, at December 31 in each of the years | transmission, the attainment by one of the German 
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inauguration of a start-to-stop schedule of 83-7 
m.p.h. with a Diesel-hauled train. Other important 
developments were : the non-stop run of 1,017 miles 
from Chicago to Denver at an end-to-end average 
speed of 83-3 m.p.h. by one of the 3,000 brake horse- 
power Denver Zephyrs, the announcement that Paris- 
Brussels and Paris-Liége international services 
would begin shortly, using the Nord oil-electric 
trains, and, finally, the construction of a three-car 
oil-hydraulic train by the L.M.S. Railway which 
is proceeding at Derby. 

It is satisfactory to record a distinct advance 
in oil-engine traction in this country during 1936. 
That year saw the completion of the delivery of the 
A.E.C. railcars to the Great Western Railway, 
and these 18 vehicles are now covering over 3,800 
miles a day at start-to-stop schedules as high as 
65:8 m.p.h. The mileage now scheduled is equiva- 
lent to 1,000,000 a year, the fuel consumption 
varies from 6 m.p.g. to 8 m.p.g., and the cars 
are shopped for examination every 25,000 miles. 
Maintenance is being carried out by the makers 
at a fixed rate per mile. During the year, the 
Great Western Railway also purchased a 50-ton 
oil-electric shunting locomotive with a 350-brake 
horse-power engine. Another notable application 
was the introduction of the 20 oil-electric shunting 
locomotives on the London Midland and Scottish 
Railway, ten built by Messrs. Armstrong-Whitworth, 
and ten by Messrs. The English Electric Company. 
Both of these 350-brake horse-power designs have a 
weight of 51 tons, a maximum tractive effort of 
30,000 1b., and a top speed of 22 m.p.h. They 
have a fuel capacity sufficient for a week of normal 
shunting work, viz., 500 gallons to 550 gallons. 
As regards other activities in England, the Southern 
Railway is building at EHastleigh the mechanical 
| portions of three 350-brake horse-power oil-electric 
|shunters, the power and transmission equipments 
for which are being supplied by Messrs. The English 
Electric Company. Those responsible for suburban 
| services have shown increased appreciation of the 
merits of oil-engined sets, the Great Northern Rail- 
way of Ireland having introduced triple-car units 
of 150 brake horse-power on the Dublin-Howth 
and Belfast-Lisburn-Antrim lines. On the other 
side of Belfast, suburban traffic is handled by the 
two 260-brake horse-power Diesel-hydraulic railcars 
of the Northern Counties Committee, both of 
which haul trailers. The first of these was set to 
work in 1934, and the second, to an improved 
design, in August last. 

Technically, the culmination of the 1936 activity 
in France was the completion of the two 1,000-brake 
horse-power triple-car trains by Renault for the 
French State Railways. These sets are operating 
on the Havre service, and run from Rouen to Le 
Havre at 73-2 m.p.h. start-to-stop, with a top speed 
of 87 m.p.h. They are powered by two 16-cylinder 
Vee engines of 500 brake horse-power each, which 
drive through four-speed Renault gearboxes, 
and they seat 140 passengers on a tare weight 
of 80 tons. In January, 1936, the Etat put into 
service the 6500-brake horse-power  single-unit 
Renault car which, when new in December, 1935, 
made the historic run from Paris to Strasbourg, 
Belfort, and back, a distance of 689 miles, at a 
running average of 85-5 m.p.h. In the first five 
months of its regular service from the La Rochelle 
depot, this railcar covered 69,750 miles. On the 
P.L.M. Railway, a 63 m.p.h. service between Lyons 
and Paris was begun in May with one of the 500- 
Renault twin trains built in 
1935. The train leaves Lyons in the morning and 
Paris in the evening, the journey time being 5 hr. 
for the 317 miles in each direction, including two 
stops. Another striking innovation of the P.L.M. 
was the introduction of single-unit railcars with an 
output as high as 600 brake horse-power. 
They operate accelerated services over the Alpine 
main line between Marseilles and Grenoble, and 
maintain speeds of 30 m.p.h. to 34 m.p.h. up long 
grades of 1 in 40 when hauling a trailer. Each 
bogie of these cars is very fully loaded, for it carries 
a 300-brake horse-power, 12-cylinder Saurer engine, 
a@ main generator, and two traction motors. The 
success of the two 820-brake horse-power triple-car 
non-articulated trains on the Nord since 1934 








1925-35, is shown in Table LV. | three-car trains of 205 km.p-h. (127 m.p.h.), and the 


led to the acquisition, in August last, of eight further 
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trains with first- and second-class accommodation 
and a buffet. They are now engaged in maintaining 
60 m.p.h. to 68 m.p.h, services between Paris, 
Amiens, Arras and Lille, and between Lille, Amiens, 
Rouen and Le Havre. They have two Maybach 
410-brake horse-power engines (except the last 
train, which has two supercharged 600-brake horse- 
power engines), and they are braked by Lockheed 
pneumatic-hydraulic apparatus working in conjunc- 
tion with electro-magnetic track brakes. A modified 
form of air-conditioning is fitted, and another 
feature is the M.M. Air-Stream ventilator, due 
to Mr. L. Lynes, of the English Southern Railway, 
and fitted to a large amount of Southern Railway 
corridor stock, Lengthy non-stop runs with Diesel 
ears were introduced during 1936 on the French 
Eastern Railway, the longest being the 219 miles 
from Paris to Nancy, covered in each direction 
at an average of 67-4 m.p.h. Another service is 
to be inaugurated in partnership with the Alsace- 
Lorraine Railway, from Lille to Bale, giving quick 
connections from Lille and the Channel ports to 
Switzerland. An unusual experiment on the Est 
during the year was a small single-end drive car 
which carries its own turntable beneath the under- 
frame, and can thus be used on unimportant branch 
lines which have neither turntable nor triangle. 
Although all of the 13 new Flying Hamburger 
trains were completed in 1935, they were not all 
in regular service until 1936, and the four triple-car 
1,200-brake horse- power supercharged trains did not 
appear until March. The services now being worked 
by these 18 trains, including the original Flying 
Hamburger, cover 3,300 miles a day at start-to-stop 
speeds in excess of 60 m.p.h., including a specially 
high-speed run from Berlin to Hamm, 267-4 miles, 
at an average of 81-4 m.p.h., inclusive of a stop at 
Hanover. Two of the triple-car trains have Voith 
hydraulic transmission and a tare weight of 113 
tons; the other two have electric transmission 
and a tare weight of 120 tons. Both types are 


powered by two Maybach engines fitted with Biichi | 


superchargers, and each engine has a continuous 
output of 600 brake horse-power at 1,400 r.p.m., ona 
weight of 9 lb. per brake horse-power. The latest 


two-car sets seat 77 second-class passengers on a | 


tare weight of 90 tons, and maintain end-to-end 
speeds of 72 m.p.h. to 82 m.p.h. for 150 miles to 
360 miles on a fuel consumption of 2-7 lb. per mile, 
and a lubricating-oil consumption of 0-146 lb. per 
mile. In the less spectacular range, the Reichsbahn 
increased itsstock of standard 410-brake horse-power 
and 150-brake horse-power oil-engined railcars, 
and on mountain lines put into service four or five 
M.A.N.-engined supercharged vehicles of 560 brake 
horse-power, and an observation railcar with glass 
right round and a sunshine roof, which is powered 
by two 180-brake horse-power Deutsche Werke 
horizontal engines. Numerous private lines put 
small cars into commission, and the Weimar- Berka- 
Blankenhain Railway even acquired a twin-articu- 
lated train with a 360-brake horse-power engine 
of M.A.N. manufacture. 

On a percentage basis, it is probable that in 1936 
Italy made the greatest advance in Diesel-worked 
services. The 100 Fiat Littorina cars of 290 brake 
horse-power for local traflic, ordered in 1935, were 
delivered during the year, and, in addition, 25 
similar cars, but with a buffet and semi-de luxe 
accommodation, were rapidly constructed in order to 
take up express workings on the Turin-Milan- 
Venice, Milan- Bologna and Bolzano- Bologna routes, 
with schedules up to a maximum of 62-2 m.p.h. 
between Milan and Venice. These services are but 


a precursor to a wider :cceleration in 1937, to be | 
horse-power | 


maintained by the nine 800-brake 
triple-articulated, oil-mechanical trains delivered 
by Fiat in Novembor and December. The Italian 
private railways also adopted oil-engine traction 
on a large seale, and the Mediterranean Railway 
bought 10 oil-electric railcars of 260 brake horse- 
power, and a namber of rack-and-adhesion railcars 
for operation on 950-mm. gauge lines. The inter- 
national railcar service, which has been in operation 
between Budapest and Vienna for two years, was 


duplicated from May onwards by a car working | 
| Railways put into service their first oil-engined | 


in the opposite direction, t.e., from Vienna in the 
morning and returning from Budapest in the 
The original service is worked by the 


evening. 
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|Ganz 275-brake horse-power Arpad cars of the 
Hungarian State Railways, and the second by the 
| 420-brake horse-power oil-electric vehicles of the 
Austrian Federal Railways. In the eastbound 
direction, the Austrian car hauls a through coach 
from the Hook of Holland to Budapest. Other 
Austrian railcars of the same design assist in main- 
taining the daily services from Villach to Vienna 
and from Graz to Vienna. The Czechoslovakian 
State Railways have continued to employ trains of 
ordinary stock, or sometimes light trailers, hauled 
by powerful oil-electric railcars, in preference to 
| Streamlined set trains, and new services with 330 
and 400-brake horse-power cars were begun in the 
summer between Prague, Brno and Bratislava, 
Prague and Pilsen, and Prague and Liberec. On 
| the Polish State Railways, schedules of about 
| 56 m.p.h. are in force between Warsaw and Lodz, 
| following the purchase of some twin-engined bogie 
|railears with two 150-brake horse-power Saurer 
| engines and Mylius mechanical drive. The Rouman- 
| ian State Railways put into service 40 oil-mechanical 
| cars with Ganz and M.A.N. engines, and near the end 
of the year took the notable step of ordering from 
| Sulzer a 4,000-brake horse-power twin oil-electric 
| locomotive for working unassisted heavy goods 
trains over the mountainous Campina-Brassove line, 
ja section for which electrification has been con- 





| templated more than once. At the beginning of 1936, | 


| the Jugoslay State Railways set to work on their 
| standard-gauge lines six oil-electric railcars built 
|in Denmark, and powered by Hesselman 
| Burmeister and Wain engines. Already an exten- 
sion has been sanctioned, and it is anticipated that, 
| by the end of 1937, oil-engined cars will be giving 
|} much quicker services over the great narrow-gauge 
| system stretching from Belgrade to the Adriatic 
coast at Dubrovnik. By the construction of eight 
| triple-car, oil-electric trains, the Belgian National 
| Railways made possible fast and economical services 
| of limited capacity between Brussels and the chief 
Belgian towns, and these trains, with Ganz, 
| Mercedes-Benz and Frichs engines, are operating on 
54 to 62-m.p.h. schedules to Liége, Ghent, Ostend, 
Mons, and Charleroi. Over the frontier the diffi- 
culties associated with 35 of the 40 oil-electric trains 
of the Netherlands Railways have been overcome, 
and these units are in service again and making an 
aggregate of 120,000 set train-miles a month. During 
the last three months, they have been replacing 
heavier steam trains by the coupling of two and 
even three triple-car units together and employing 
one-man control. In the latter case, the train has 
a total output of 2,460 brake horse-power, a tare 
weight of 285 tons, and a seating capacity of 480. 
In Denmark the only vehicles of note to be built in 
| 1936 were ten 550-brake horse-power oil-electric, 
single-unit railcars, designed specially for heavy 
trailer haulage on the outer non-electrified suburban 
routes of Copenhagen, but the mileage of the four 
Lyntog streamlined trains, built in 1935, has been 
increased to a total of 1,500 a day. The very rapid 
advance which was being made in the application of 
oil engines to railway traction in Spain has, of 
course, been cut short. 


| 


Following the encouraging service given by the | 


Ganz cars delivered in 1935, the Egyptian State 
Railways ordered 10 twin-car close-coupled sets 
of the same make for operating heavy local and 
suburban traffic, particularly on the Cairo-Helwan 
line. The Tunisian Railways put into commission 
last January six 265-brake horse-power Renault 
oil-mechanical cars. Largely by reason of the extra 
trains they provide, and the saving of 15 per cent. 
to 30 per cent. in the journey times, they have 
brought back a good deal of traffic from the roads 
near Tunis city, and orders have been placed for 
further cars to give similar facilities in the south of 
the country. Three oil-electric locomotives and 
15 oil-engined railcars are now being built for the 
various French Colonial lines in Africa. The loco- 
motives are of 600 brake horse-power and are 
intended for Madagascar, but most of the cars are 
going to West Africa, in particular two for main- 
| taining a night sleeping-car service for Europeans 
}on the Ivory Coast Railway. The Rhodesian 
|railcar. It is a 240-brake horse-power Ganz vehicle 
| with mechanical transmission, and was built at 








and | 
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Budapest with a certain amount of collaboration 
between the builders and their British licensees, 
Metropolitan-Vickers and Metropolitan-Cammell. 
The car seats 16 Europeans and 40 natives, and 
by its superior acceleration speeds up to 40 m.p.h.. 
and freedom from shunting duties, it has more 
than halved the steam timing of 7} hours for 
|the 86} miles from Shamva to Salisbury. Oil- 
jengined units set to work in the Antipodes during 
| 1936 amounted merely to one small car in New 
Zealand and three railcar trains, each powered by 
}one Gardner 100-brake horse-power engine, on the 
| Queensland Government Railways. The ten 360- 
| brake horse-power oil engines ordered by the New 
| South Wales Government Railways in 1935 from 
| Messrs. Harland and Wolff have not yet been put 
| into service. During the course of the year, Messrs. 
| Armstrong-Whitworth received an order for six 
| 140-brake horse-power railcars for the 3-ft. 6-in.- 
| gauge lines of the Western Australian Government 
| lines. 





(To be continued.) 








NOTES ON NEW BOOKS. 


UNLIKE other branches of metal-forming, the subject 
|of wire-drawing has attracted very few writers of 
| text-books, information lying scattered in journals and 
}odd chapters of volumes treating wider ranges of 
products. The appearance of a second edition of 
| Wire-Drawing and the Cold Working of Steel, by A. T. 
Adam, published by Messrs. H. F. and G. Witherby, 
London, at a price of 35s. net, is therefore interesting, 
| this 160-page volume having been modified since the 
1925 edition. Two chapters dealing with cold-rolled 
| strip and plastic flow have been omitted while appli- 
cations of wire occupy a new chapter of 13 pages. 
Wire-drawing itself occupies but 20 pages of the whole, 
and is confined to iron and steel. This conciseness 
raises at first the questions of whether little knowledge 
| has accumulated or whether research in this industry 
has been neglected ; but the author, rather than that 
his treatise should be exhaustive, has aimed at a work 
| of use to the engineer and metallurgist, to the consumer 
rather than the producer. An introductory chapter 
explains cold-working and its effects, and a second one 
deals with raw materials, with specifications for steel 
for wire-drawing and the effects of undesirable consti- 
tuents. For example, the avoidance of aluminium as a 
de-oxidiser in producing steel for wire is due to the 
|risk of weakening effects of aluminium oxide. The 
| author is not afraid to give his own experience, as, for 
|example, in stating that the boiling-acid test for steel 
| indicates the better types for wire production. The 
| chapter on wire-drawing is profusely illustrated, con- 
tinuous machines of British firms being shown and 
described, from single-holing block to those for multiple 
die processes. Heat-treatment in relation to cold- 
working, soaking processes and final annealing opera- 
j}tions, and the “ patenting” of high-tensile wire, 
|are then dealt with. One-third of the book is taken 
|up with the effects of cold working on the physical 
| properties of metals, a comprehensive section and 
| one of use, therefore, to those engaged on cold-working 
| of other products. Concise chapters on heat-treatment 
jafter cold-working and on typical applications of 
| wire complete a treatment which should prove a 
valuable work of reference to users of wire and wire 
| ropes as well as to those entering the trade. 


We have received from the publisher, Julius Springer. 
| Berlin, the Year Book of the German Society of Dock 
jand Harbour Construction (Der Hafenbautechnisen 
| Gesellschaft) f.r 1934/35, this being the fourteenth 
|year of issue. This Year Book contains the con 
| tributions to the two half-yearly meetings of this body, 
|together with a number of articles specially con- 
| tributed. The four papers presented at the first half- 
| yearly meeting deal with the following four subjects : 
| the docks of the Rhine and the Main; cargo-handling 
|eranes; steel piles; the use of steel piles and steel 
| sheeting in the strengthening of the quay walls of the 
|Port of Hamburg. The papers presented at the 
second meeting were nine in number, including two 
| dealing with the Port of Danzig. The special articles 
| take up an equal amount of space and are perhaps as 
interesting as the papers presented at the meetings. 
| Except that the papers and articles are confined 
|generally to tidal harbours or rivers, a very wide 
| range of dock and harbour construction is covered by 
the contents of this book, and as the illustrations 
| include general plans and details with figured dimensions 
|the work should prove of value to engineers engaged 
|} on such undertakings. 
| 
| 


The young engineer who commences work on Indian 
| railways, however thorough his knowledge of theory 
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ind text-books, finds that he has a very great deal to | 


learn. Apar{ from the inevitable difficulty of putting 
knowledge into practice for the first time, he has to 
handle Indian labour, Indian contractors, and Indian 
clerks, and, incidentally, he will have to turn his hand 

» a multitude of duties, which it is improbable that 
he has ever visualised as likely to come within his 
sphere. While there is no substitute for personal 
experience, much vexation and loss of time can be 
avoided by studying experience at second hand, and 
a very useful supply is obtainable from a little book 
entitled The Young Engineer, by J. N. Digues La 
Touche (published by Messrs. The Technical Press, 
Limited, London; price 5s. net), to which a fore- 
word has been written by Sir Gordon Hearn, formerly 
Agent of the Eastern Bengal Railway. Mr. La Touche, 
after passing through Coopers Hill, spent thirty 
years in India, working first on the railways as 
an assistant locomotive superintendent, then in the 
toads and Buildings Branch of the Public Works 
Department, and finally with the railways again in 
the Engineering Department, “‘ through all the grades 
from Assistant to Chief Engineer,” including a period 
as Government Inspector of Railways. It follows that 
he has a wealth of experience to draw on, and the 
230 pages of his book form a mine of information of a 
kind not to be readily found elsewhere. Mr. La Touche 
does not attempt to infringe on the domain of text- 
books. His pages contain no theory and no calcula- 
tions, but he gives a generous amount of well-written 
material on the practical and human side of a railway 
engineer’s work, not only on how things should be done, 
but on the mistakes that are likely to occur, or have 
occurred in his experience. His chapters deal among 
other things with the office, contractors and contrac- 
tors’ rates, survey, construction, earthwork, masonry, 
bridging, platelaying and maintenance. Even those 
troublesome but necessary evils, joint enquiries into 
accidents, are not ignored, and particularly valuable 
will be the hints as to dealing with Indian staff, such as 
the warning given on the importance of seeing that a 
contractor on construction does not proceed to carry 
out at once all the paying jobs on his section and then 
disappear into the blue, leaving his work, with the 











cream skimmed off, to be given out, probably at 
enhanced rates, to someone else. It is difficult to 
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very numerous, as the book has achieved a well-deserved 
reputation for reliability.. Acknowledgmentsjare made 
to Mr. J. H. Awbery for assistance in the work of 
revision, to Mr. J. A. Hall for rewriting the chapter 
on thermometry, to Mr. C. E. Webb for co-operation 
in the section on magnetism, and to Dr. G. Shearer 
for assistance in connection with the sections on X-ray 
spectra. Dr. Kaye, however, assumes the sole respon- 
sibility for any alterations made, as Professor Laby 
was prevented, by absence in Australia, from assisting 
in the preparation of the present edition. As far as 
we are aware, there has been no change in the arrange- 
ment or scope of the work, which seems to include all 
the data likely to be required by the majority of 
scientific and technical workers. The material is 
rendered readily accessible by the provision of an 
effective index, 


LETTERS TO THE EDITOR. 


HYDRO-ELECTRIC ENGINEERING 
DEVELOPMENTS. 


To THE EpiTror OF ENGINEERING. 

Sir,—I regret to say that my remarks in the dis- 
cussion on Dr. Seewer’s paper, read before the Institu- 
tion of Mechanical Engineers, have been incorrectly 
reported on page 704 of your issue of December 25. 

What I did say on the subject of pumped storage 
plants was that what was required for this country 
was a reversible turbine-pump unit operating at a 
moderate head of 200 ft. to 300 ft., which would 
simplify the plant and reduce the initial costs. Such 
a scheme is already in operation at Baldeney Hydro- 
electric Power Station, Essen (Zeit. V.D.I., October 13, 
1934, pages 1183-1188), but in this case the head is 
only 9 m., and a reversible Kaplan-type runner is 
used. I therefore suggested that the development of 
such a reversible turbine-pump unit would be a useful 
field for model investigation in the experimental 
testing plant referred to in the paper. 

To explain my meaning in more detail, instead of 
using a separate Francis turbine for driving the electric 
generator during times of peak load, and one or more 
separate pumps driven by the motor during times of 











make selection from a book full of interesting informa. | light load, the same runner, guide vanes, spiral casing, 
tion, but the whole bears the stamp of practical | &c., could act both as turbine when supplied with 
experience and can be cordially commended to young | pressure water, and as a turbine-pump for lifting the 


engineers, 


| water when driven by the motor, although the motor- 


| generator would require double windings to give a 

Much study has been devoted to the effects of | higher running speed when the runner functions as a 
screwing up and initial tension in bolts and screws, &c., | pump. 

but there are still many questions involved in this | : ‘ 681! 

difficult subject, although co-operation of research with | With a single-stage arrangement, and while admitting 


the workshop would appear to suggest that solutions 
are by no means impossible. 
on the subject have been carried out at the Tech- 
nischen Hochschule Darmstadt, and an account of 
these has now been published in a book of 72 pages 
entitled Vorspannung und Dauerhaltbarkeit von Schraub- 
enverbindungen, by Professor Dr. A. Thum and Dr.-Ing. 
F. Debus. The work suggests a basis for a quantitative 
estimate of the initial strain on screwed joints under 
working conditions, and once again it is shown how the 
correct shape of screws and screwed parts is vitally 
important in obtaining a joint free from leakage. 
Among the tables given is one connecting the durability 
of a screwed connection with the results of experi- 
ments on a repeated impact machine. The results 
arrived at lead to a new treatment of the screw, differing 
from the usual methods of calculation. This departure 
from previous methods, and its application of the | 





A head of about 200 ft. to 300 ft. should be possible 


that the plant must be stopped for a short time when 


Extensive experiments | changing over from pumping to generating, or vice 


versa, I consider that the simplification of the plant 
would result in considerable economic advantage, which 
is so important in such schemes. 

I regret that no time was available at the meeting 
to give a more detailed explanation of the scheme, 
and I hope that I have now made this clear, 

Yours faithfully, 








J. F. Prox. 
80, Herrick-road, Loughborough. 
December 29, 1936. 
INTERNAL-COMBUSTION ENGINE 
HARMONICS. 


To tHe Epitor oF ENGINEERING. 
Srr,—May I tender my congratulations to Messrs. 


experimental results obtained, lead to a promising | Petters, Limited, on the success of their long and 


method for the accurate estimation of the probable life | determined efforts ? 


of a screwed joint. Suggestions in regard to the 
correct initial load on bolts are given, and should prove 
useful to machine-tool makers, automobile and aero- 
nautical engineers, and, indeed, to all interested in the 
manufacture of screws subject to dynamic strain. The 
book, which is published by V.D.I.-Verlag, G.m.b.H., 
of Berlin, at the price of 6-50 marks, has numerous 
illustrations, and will be of service to designers. It 
forms a contribution towards the solution of outstanding 
problems in the manufacture and maintenance of 
screwed connections. “ts 

First published in 1911, and familiarly known as 
Kaye and Laby, the eighth edition of Tables of Physical 
and Chemical Constants and Some Mathematical Fune- 
tions, by Dr. G. W. C. Kaye, O.B.E., and Professor 
. H. Laby, F.R.S., has made its appearance. The 
nature of the contents of this valuable work, which is 
published by Messrs. Longmans, Green and Company, 
Limited, London, at the price of 14s. net, must be 
familiar to all physicists and to most engineers, the 
latter now having frequently to refer to the data 
presented. In the current edition various data have 
been brought up to date, and, as stated in the 
preface, such errors as have been noticed have been 
rectified. We feel that the latter cannot have been | 





During 1898 I started to design a 
cheap simple road vehicle, and in 1912 I bought the 
only four-cylinder engine available, made by the 
Fabric National (F.N.) in Liége, Belgium. This I 
mounted across a central box-girder backbone-frame 
to which the centres of transverse carriage-springs 
were bolted to supersede rigid axles. The four 
exhaust pipes of the engine were about ten diameters 
long, and projected two diameters distance into an 
exhaust-box of large capacity, an arrangement which 
probably resulted in vortex rather than turbulence. 
The discharge from this box was by a clear-bore pipe 
about 9 ft. long. All four forward speeds on the car 
were direct-drive and generally on the third-speed 
uphill the following would take place: The throttle 
being full-open, a slight spring-like pressure momen- 
tarily of one’s foot on the clutch-pedal would result in 
truly extraordinary acceleration, which I thought was 
due to detonation rather than normal combustion. 
The car won the cup at the first hill-climb held by the 
club now known as The Junior Car Club, and fears 
were expressed that the engine would fly to pieces, 
After fifty years reading your journal, 
I remain, Yours sincerely, 
A. E, Parnacort. 
41, Newlands Park, Sydenham, 8.E.26. 
January 1, 1937. 
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LARGE MOVING-COIL VOLTAGE 
REGULATOR. 


Goop voltage regulation on transmission and distribu- 
tion systems has become more difficult with the steady 
increase in the load. Until recently, this operation was 
almost universally effected by on-load tap changing 
gear, which was either fitted to the main transformers 
or installed separately in the form of boosters. Such 
gear was, however, only infrequently operated, either 
by hand or by individual remote control; and modern 
practice is tending towards the employment of auto- 
matic regulators, even when the largest sizes are 
required, A good deal of ingenious apparatus has been 
designed for the purpose, among which special atten- 
tion may drawn to the moving-coil regulator in- 
vented by Mr. E, T. Norris and constructed by Messrs. 
Ferranti, Limited, Hollinwood, Lancashire.* 

As will be remembered, this regulator consists essenti- 
ally of an isolated and short-circuited coil. This coil 
can be moved up and down the leg of a laminated iron 
core on which fixed coils are wound. A smooth voltage 
variation is thus obtained without switches, flexible 
leads or slotted windings, the short-circuit stresses are 
small and very little power is required for operation. 
Originally, this regulator was only produced in sizes 
suitable for laboratory and industrial work and for 
distribution systems, the policy being to extend its 
range as operating experience was obtained, though it 
was recognised that there was no inherent mechanical 
or electrical limit to its rating being increased. This 
increase, in fact, has been effected and regulators of 
this type have now been in use for some time on extra 
high tension transmission systems, both in ring mains 
and interconnectors, It is claimed that the necessary 
increased frequency of operation to which attention 
has just been drawn, emphasises the advantages of 
these regulators, since they enable a smooth voltage 
variation to be obtained without wear and tear of 
switch contacts. 

A typical example of the larger types of extra high 
tension moving-coil regulator constructed by Messrs. 
Ferranti are the two which have recently been sup- 
plied to the specification of Edmundson’s Electricity 
Corporation, Limited, for the Shropshire, Worcester- 
shire and Staffordshire Electric Power Company. Each 
regulator has a rating of 7,500 kVA under the British 
Standards specification for power transformers and is 
designed to maintain any desired output between 11 kV 
and 11-5 kV with an incoming voltage varying between 
10 kV and 11:5 kV. This is equivalent to handling a 
20 per cent. voltage variation in a 7-5-kV circuit or a 
10 per cent. voltage variation on a 15-kV circuit. 
Automatic operation and alternative push-button 
control are provided, while a remote position indicator 
and self-contained potential and current transformers 
are fitted. There is also line-drop compensation. 

As regards construction, the regulator is oil-immersed 

and _ self-cooled, radiators of standard transformer 
construction being used for this purpose. The overall 
height is 11 ft. The internal construction is similar to 
that used on the smaller sizes. Three modified single 
phase units are assembled in triangular formation. The 
short-circuited moving coils for each phase are supported 
on a common framework and are moved up and down 
by a central square-threaded shaft on the top of which 
a large diameter spur wheel is fixed. This wheel is 
driven by eight induction disc motors, which are placed 
round its circumference and run at the Solddiecty low 
speed of 140 r.p.m. This slow speed permits the gearing 
to be made very simple and in conjunction with the 
plain copper disc and the impossibility of damage to 
the motor winding due to overload or stalling, renders 
this type of motor very suitable for operating under oil. 
The whole of the mechanism, including the motors, is, 
therefore, oil-immersed and no oiling or greasing is 
required. A further advantage is that the automatic 
brakes, auxiliary relays and overload trips, which are 
all standard components of on-load tap changing gear 
and induction regulators are no longer required. 
The regulator is automatically controlled in such a 
way that the output voltage rises uniformly with the 
load. The relay used for closing the motor circuit 
when the voltage varies by 1 per cent. or less from the 
normal value, is of the Astatic type, with nearly 500 
times the operating power of the ordinary type. It 
also has the advantage of not requiring periodical 
adjustment or maintenance, since no light open con- 
tacts or hold-on devices are utilised in its construction. 
Moreover, the combination of this relay with the operat- 
ing mechanism just described, marks a great step 
forward in simplicity, 





CANADIAN Petro.eum Inpustry,—The production 
of crude petroleum in Canada during the first nine 
months of 1936 totalled 1,098,430 barrels, compared with 
1,081,815 barrels during the corresponding period of 
1935. 








* See ENGINEERING, vol. cxl, page 75 (1935). 
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ANNUALS AND REFERENCE BOOKS. 
The Black Book.—-A new direetory of solid-fuel 
burning appliances and associated equipment, to which | 
the name The Black Book has been given, has recently 
made its appearance. Compiled by the Combustion 
Appliance Makers’ Association (Solid Fuel), the 
directory is published, price 7s, 6d. post free, by Messrs. 
Morgan Brothers (Publishers), Limited, 28, Essex- 
street, Strand, London, W.C.2. The volume is divided | 
into a number of sections, the first of which contains | 
particulars of the personnel and activities of the 
societies and associations concerned with the produc- | 
tion and distribution of solid fuel and solid-fuel 
burning appliances. Then follow a number of authori- 
tative articles on the utilisation and properties of solid 
fuels and on the work on research and standardisation | 
which is being conducted, after which appears an | 
alphabetical list of the names, postal and telegraphic | 
addresses, telephone numbers, and other particulars of | 
upwards of 1,000 makers of solid-fuel burning appli- | 
ances and associated equipment. In the next section | 
the names of the makers of appliances are entered under 
alphabetical headings relating to their products and | 
the book closes with an alphabetical register of pro- 
prietary names and with a most useful “ Who’s Who ” 
of notable persons and authorities engaged on, or 
connected with, the solid-fuel and allied industries. 
The book, which contains 310 pages, is thoroughly well | 
produced and is appropriately bound in black-cloth 


covers, | 

The South and East African Year Book and Guide. 
It is not surprising to learn that this very informative | 
work, the forty-third edition of which, dated 1937, has 
now been issued, is widely used in South African | 
schools as a textbook on the history and geography | 
of South and East Africa, seeing that the 1,125 pages | 
of text contain over 3,500 amendments of the matter | 
and figures of the 1936 issue. Revision on this scale 
indicates a degree of reliability and modernity whic h} 
tenders the book authoritative not only for educa- | 
tion, but for the merchant, manufacturer, tourist, | 
immigrant and economist, to say nothing of the | 
sportsman, naturalist and invalid, who are also catered | 
for. It is hardly practicable to survey the range of | 
subjects covered, but it may be said that particular | 
local problems such as the present state of the gold- 
mining industry, the condition of the native races and 
their effect on white labour, and the political align- 
ments are discussed from the point of view of the | 
peoples concerned, a valuable asset to those outside | 
the country but interested in it. The map section, | 
contributed by Messrs. Bartholomew and Sons, is | 
even better than formerly, and many of the maps are 
not published elsewhere. The indexing is very well | 
done, and as something like 2,600 place names appear | 
in the index, this is virtually a handy gazetteer. The | 
book is edited by Mr. G. Gordon Brown, F.R.GS., | 
and is published, at 2s. 6d. net, by Messrs, Sampson | 
Low, Marston and Company, Limited, London, for 
Messrs, The Union-Castle Mail Steamship Company, | 
Limited, 3, Fenchurch-street, London, E.C.3 

Diaries and Pocket Books Messrs. The Staveley | 
Coal and Iron Company, Limited. near Chesterfield, 
have sent us a useful leather-bound pocket diary 
which contains many tabulated data concerning their 
sand-spun and metal-spun pipes and other products, 
\ handsome cloth-bound desk diary has been sent 
to us by Messrs. The Bristol Aeroplane Company, 
Limited \ page is provided for each day and the 
diary is thumb-indexed to facilitate reference. Some 
pages of general information and conversion tables 
are included at the commencement of the volume. 
Messrs. English Steel Corporation, Limited, Vickers | 
Works, Sheffield, have sent us a neat little leather- 
bound diary which contains lists of their products and | 
several pages of engineering information and conversion | 
factors and tables 

{lmanacs and Calendars. —We have received monthly 
tear-off calendars from Messrs. Blackstone and Com- 
pany, Limited, Stamford; Messrs. Craven Brothers | 
(Manchester), Limited, Reddish, Stockport ; Messrs. | 
Petro-Flex Tubing Company, Limited, Cassiobury | 
Works, St. Albans Road, Watford, Herts; Messrs. | 
Aero Research, Limited, Duxford, Cambridgeshire ; | 
Messrs. Morris Motors, “imited, Cowley, Oxford ; | 
Messrs. Crossley Brothers, Limited, Openshaw, Man- | 
chester, Il; Messrs. Harland and Wolff, Limited, | 
Belfast (two calendars, namely, engineering and ship- | 
building) ; Messrs. Crofts (Engineers), Limited, Thorn- | 
bury, Bradford; Messrs. Chas. Pearson and Son, 
Limited, manufacturing stationers and printers, 53 and | 
55, Mansell-street, London, E.1; Messrs. Bull Motors | 
(Branch of E. R. and F, Turner, Limited), Quadling- | 
street, Ipswich ; and Messrs, Facsimile Letter Printing | 
Company, Limited, 10-14, Macklin-street, London, | 
W.C.2.—Daily tear-off calendars have reached us| 
from Messrs. Henry Simon, Limited, Cheadle Heath, | 
Stockport ; Messrs, 8, 8. Stott and Company, Laneside 
Foundry, Haslingden, Rossendale, Lancashire; and 
Messrs, Fischer Bearings Company, Limited, Upper | 
Villiers-street, Wolverhampton 
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DIAGRAMS OF THREE MONTHS’ METAL PRICES. 
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Notr.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations o! 
the London Metal Exchange for “ fine foreign” and “standard” metal, respectively. The prices shown 
for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of steel 
plates are for ship, bridge and tank qualities, and those fur steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per standard box, but ir 
all other cases the prices are per ton. Each vertical line in the diagram represents a market day, and th: 
horizontal lines represent 1!. each, except in the case of the diagram relating to tin-plates, in which they represent 
ls. each. . 
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SELF-PROPELLED MECHANICAL TUNNELLING 


CONSTRUCTED BY MESSRS. THE EIMCO CORPORATION, 
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SHOVEL. 


LAKE CITY, UTAH, U.S.A. 
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THE EIMCO-FINLAY 
LOADER. 


Tue illustrations reproduced in Figs. 1 to 3 show 
an interesting machine, known as the Eimco-Finlay 
shovelling loader, for removing spoil in tunnels 
and mine headings. It is manufactured by Messrs. 
The Eimco Corporation, Salt Lake City, Utah, US.A., 
and is characterised by an ingenious method of trans- 
ferring the spoil from the working front of the machine 
to the removal wagon in its rear, the bucket shovel being 
caused to describe an arc in a vertical plane from front 
to rear and back again. In consequence, no space 
1s required at the sides other than that needed for 
the operator and thus narrow passages can be effectively 
( leared. The power, both for travelling and shovelling, 
is derived from two Ingersoll-Rand rotary air motors, 
the air supply to which is delivered through the trailing 
hose employed to operate the rock drills or other 
pneumatic tools used in the excavation. Of the three 
illustrations given, two, Figs. 1 and 2, are of the 


SHOVELLING 


smaller of the two machines made, which machine can 
be made to suit rails of 18 in. to 30 in. gauge, and can 
be used in drifts or tunnels as small as 4 ft. in width 




















Fie. 2. 


by 6 ft. 6in. high. The drawing 
of Fig. 3 is of the larger machine, 
to operate on rails from 24 in. to 
36 in. gauge, and suitable for work 
in tunnels 5 ft. 6 in. wide by 7 ft. 
high. The small machine has a 
loading capacity of from 40 tons 
to 60 tons per hour, a 20 cub. ft. 
spoil wagon being filled in from 
30 seconds to 45 seconds. The 
larger car will fill a wagon of 40 
cub. ft. to 50 cub. ft. within the 
same times. 

The machine is shown in the 
loading position in Fig. 1, that is, 
it has just discharged a bucketful 
of spoil into the wagon behind it, 
but as this view is with the casing 
in position the method of opera- 
tion will be better understood by 
reference to Fig. 2, in which this 
casing is removed. The shovel is 
in the digging position, in which it 
is pushed into the heap of spoil by 
forward traverse of the machine. 
It is bolted to a pair of arms, the 
ends of which are formed with 
grooved rockers cross-braced at the 
top. This assembly is not pivoted on an axis; neither 
are the rockers curved in arcs of a circle as might 
at first sight appear, but have the contour indicated 
in Fig. 3. This drawing shows the shovel in the 
loading position on the right and the discharge posi- 
tion on the left. Between these two extremes, it 
will be clear, the assembly rolls on the rockers with 
a motion such that the edge of the shovel enters 
the pile for the first part of its travel and thus en- 
sures a fullload. Thereafter it describes the curve shown. 
The anchoring of the shovel assembly to the chassis is 
effected by two pairs of wire ropes. The first pair are 
attached to the frame of the machine at a, these two ends 
being fixed and their other ends being secured, through 
a spring device, to the rockers at b. The second pair are 
secured to the frame at 6 and their other ends are 
attached, again through springs, to the rockers at c. 
Taking the loading position, it will be clear that the 
rockers are held up to the front of the frame by 
the tension on the ropes a b, and are held down by the 
tension on the ropes 6c. When the assembly is in the 
discharge position, the ropes a 6 are lying in the rocker 
grooves, while the ropes bc are lying on the frame, 
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the assembly being still prevented from either vertical 
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or horizontal movement relatively to the frame. 
Between the extreme positions one pair of ropes winds 
off the rockers as the other pair winds on. The rockers 
are restrained from transverse movement by running 
on rails on the top of the frame. 

The tilting of the shovel assembly to the discharge 
position is effected by the winding up of the roller 
chain seen in the upper part of Fig. 2. One end of, 
this is attached to the crossbar between the rockers 
and the other to a winch drum actuated through a 
clutch and gearing by the air motor visible in front 
of the rockers. The shovel returns to the digging 
position, when the chain is slackened, under gravity. 
It will be noticed from this illustration that the frame 
carrying the shovel assembly and motor is arranged 
to swivel on the chassis. The object of this is to 
increase the width that can be cleared without moving 
the rails, should a relatively wide tunnel be dealt with. 
If, however, the angle of swivel remained fixed during 
the traverse of the shovel, the spoil would naturally 
not all be thrown into the wagon. The frame is, 
therefore, automatically turned round to the centre 
line before discharge takes place. This movement is 
effected in the small machine by a wire-rope device 
and in the large one by a drum cam mechanism, in 
both cases actuated by the traverse of the shovel 
assembly. The swivel action allows a tunnel 8 ft. in 
width to be cleared with the small machine and one 
10 ft. wide with the large machine. 

The chassis consists of a deep box casting mounted 
on four wheels and having the travelling motor in the 
centre, as shown in Fig. 1. The axles are driven by 
roller-link chains and a clutch is incorporated. The 
pockets above the axles are for increasing the wheel 
adhesion by loading. The machine being thus under 
its own power can be used, as far as the slack of the 
air pipe will allow, not only for the forward digging 
movement, but for hauling a wagon or lengths of rail 
or switches into place by means of ropes. The view 
shown in Fig. 1 is of the operator’s side of the machine. 
The lever at the extreme left-hand controls the forward 
and reverse traverse of the machine and also affords 
a handle for pulling the frame into the side-digging 
position. The inclined lever near it controls the move- 
ment of the bucket assembly and the cock to the right 
admits air when necessary to the looped hose with a 
nozzle for the blowing away of any debris that may 
have become spilled on the rocker tracks, and the 
operating gear generally. A detachable step is provided 
which may be used or not as the operator finds con- 
venient. The machine is strongly constructed, all the 
castings being of alloy steel electrically heat-treated, 
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and the air-motor gears being of tool steel. The axles | and viewing system, it would probably be impracticable 
and other rotating parts are carried in either Timken | and possibly undesirable to insist that every car should 


or S.K.F. roller bearings. 
normal working is stated to be low. 


minute at a pressure of from 60 lb. to 90 lb. per square 
inch, and in the large machine the range is from | 
60 cub. ft. to 140 cub. ft. per minute at from 70 Ib. to 
100 Ib. per square inch pressure. The small machine 
will go in an ordinary mine cage as a whole, but the 
larger one requires partial dismantling for this purpose. 








PROBLEMS OF HEADLIGHT 
ILLUMINATION : DAZZLE AND FOG.* 


By W. 8. Strives, Ph.D. 


Part I. Dazzle.—The problem of eliminating dazzle 
from motor-car headlights has attracted the attention 
of the motoring public, of lighting engineers and of 
innumerable inventors over a period of thirty years or 
more. It can hardly be said, however, that a satis- 
factory solution of the problem has yet been devised 
and put into operation. In fact there stiil exists some 
misunderstanding of the nature of the problem itself. 
In this paper the attempt will be made in the first place 
to formulate the problem in a scientific manner. The 
main methods which have been proposed for the elimina- 
tion or reduction of dazzle will then be examined and 
their merits discussed, 

Dazzle from the headlights of an approaching car is 
obnoxious to the driver of a car only because it prevents 
or makes more difficult his vision of the road ahead or 
of objects on the road. If dazzle has other effects 
than this we shall not be concerned with them here. 
A complete solution of the problem of eliminating 
dazzle will have been reached if, whenever two cars 
approach, the driver of each car is able to see the road 
and objects on the road as easily as if the other car were 
not present. In all probability a complete solution in 
this sense is impossible, and there will always be some 
impairment of the visibility of objects when two cars 
approach, Our objective must clearly be to reduce this 
impairment of visibility to a minimum. However, 
since the conditions of visibility for different drivers 
differ owing to their use of different headlights, different 
devices for reducing dazzle and so on, the state of 
affairs most satisfactory for one driver will not, in 





The air consumption in be so equipped. On the other hand, no car should carry 
In the small | headlights which would reduce the visibility of objects 
machine it ranges from 30 cub. ft. to 70 cub. ft. per | for a driver equipped with the optimum system to a 


| different methods of reducing dazzle. 


general, be most satisfactory for another driver and | 


some further explanation of our objective is necessary. 
As already observed, dazzle has the effect of reducing 
the visibility of objects. The amount of this reduction 
will depend on the illumination of the objects and their 
background. When the illumination is very high, as in 
daylight, even a powerful headlight has little or no 
effect on visibility. At night on an unlighted road, 
which is the case of greatest practical importance, the 
illumination of objects and background is provided in 
the main by the driver's own headlights. Thus, unless 
we know the luminous intensity and distribution of the 
driver’s own headlights, we cannot determine the 
extent to which the visibility of objects will be reduced 
by the headlights of an approaching car. 


will, of course, depend on many other factors besides 
the luminous intensities and distributions of the 
headlights of the two cars. A number of these factors 
such as the position of the object, its reflection factor 
and that of the background, lie outside the control of 
the motorist and their effects must be averaged in some 
rational manner. The remaining factors are associated 
with the car and include the height of the driver’s eves 
above the ground, the height and lateral position of the 
headlights and the presence or absence of any special 
device such as an opaque visor on the windscreen o 
coloured glasses worn by the driver. These latter factors 
taken together with the luminous intensities and 
distributions of the headlights, determine what we may 
call the complete lighting and viewing system of the 
ear. It is hardly necessary to point out that where the 
lighting and viewing system of a car can be modified at 
the approach of another car, for example, by dipping 


the headlights or by lowering a visor, we are concerned | 


only with the modified system. 

If the lighting and viewing systems on all cars were 
the same, we could assess by direct tests on the road 
or otherwise the visibility of objects when two cars 
approach and the results so obtained would apply for 
every driver. This could be done for various lighting 
and viewing systems conforming to the requirements 
of different methods which have been proposed for the 
reduction of dazzle. By a sufficiently exhaustive 
inquiry on these lines we might expect to arrive at the 
system which would give the greatest visibility, subject 
to certain conditions such as a maximum wattage 
consumption, which it would be necessary to impose to 
bring the system within the reach of all car drivers. 
Having determined in this way the optimum lighting 


* Paper read before Section G of the British Associa- 
tion at Blackpool on Tuesday, September 15, 1936 


greater degree than would the headlights of a car also 
equipped with the optimum system. Accepting the 
principle contained in this statement we could derive, 
once the optimum system had been determined, the 
restrictions which should be applied to headlights to 
minimise dazzle. These restrictions would probably 
take the form of limitations to the intensity in certain 
directions in the beam, a maximum mounting height 
and possibly the obligatory use of a light filter of a 
particular type. The restrictions could be made 
effective by general agreement among manufacturers 
or by legislation, but this aspect of the problem lies 
outside the scope of the present paper. From the | 
technical point of view our discussion shows (a) that we | 





require a method for the assessment of the visibility of 
objects when two cars having prescribed lighting and 
viewing systems approach ; and () that every method 
proposed for the reduction of dazzle must be tested by 
evaluating the maximum visibility obtainable on the | 
assumption that all cars are equipped with a lighting | 
and viewing system conforming to the requirements * 
the method and within the reach of all motorists. 

No great progress has yet been made towards the | 
solution of the dazzle problem on the lines just indicated. | 
However, in the review of methods for reducing dazzle | 
now to be given, use will be made of a method, which | 
has recently been developed, for assessing the visibility 
of objects when two cars approach. Although this 
method may well call for modification and in any case 
its findings would need to be compared with the results 
of direct trials on the road, it does provide a basis, 
which has hitherto been lacking, for the comparison of 


We begin with, the consideration of methods in 
which the physical character of the radiation from 
the headlights is not changed by the use of a colour 
filter or polarising screen. All methods of this kind 
which have any real practical or scientific basis start 
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beam designed to give a very sharp cut-off must be 
particularly susceptible to factors leading to beam 
variation, and, with such a beam, misdirection by a 
degree may practically nullify its dazzle-eliminating 
character at any moment. 

Thus the hope of obtaining complete elimination of 
dazzle on these lines must be abandoned and a com- 
promise must be accepted in which the desire for 
candlepower near the axis of the beam and the need 
for candlepower restriction, particularly in the upper 
right-hand quadrant, are balanced to give the greatest 
resultant visibility of objects on the road. This leads 
us directly to the question of the quantitative assess- 
ment of visibility and it is clear that the method of 
assessment adopted must take into account the factors 
of beam variation and beam misdirection just discussed. 
A headlight employing a complicated optical device in 
which manufacturing tolerances may lead to very 
large beam variations, must be penalised compared 
with a simple headlight which could be relied upon 
always to give the same distribution of light in the 
beam. 

It will be opportune at this point to give a brief 
outline of the method for assessing the visibility of 
objects as affected by dazzle from headlights, to which 
reference has already been made.* The method 
employs the results of several laboratory investigations 
of dazzle and provides means for allowing for the 
effects of beam variation and beam misdirection. 

The majority of objects which are seen in the head- 
light beams of a car are visible by reason of the bright 
ness differences they present with the background of 
road surface or surround. It is clear that if the candle- 
power emitted in every direction by the headlights of 
a car is known (i.e., if the luminous intensities and 
distributions are known) then by a simple calculation 
the brightness difference A between the background 
and an object at a given distance and position ahead 
of the car can be determined provided the reflection 
factors of the background and of the object are also 
known. The brightness difference 4 is one of the two 
main factors determining the visibility of the object. 
The other is the sensitivity of the eye to brightness 





out from the simple principle that only those light 
rays from a headlight which strike objects on the road | 
ahead are of value in revealing objects while rays | 


| which strike an oncoming driver’s eyes are responsible | 


for dazzle. Thus, if the candlepower in the headlight 
beam in those directions which point at the eyes of | 
oncoming drivers is reduced to zero, then the candle- | 


contrasts, which may be defined as the reciprocal of 
the smallest difference of brightness T detectable by 
the eye under given conditions. The visibility V is 


> A 
then obtained as V = A X = = =. In the absence of 


Ze 
the headlights of an approaching car, T will have a 
certain value T, depending on the brightness of the 


power in directions pointing at objects ahead can be | background, but when such headlights are present in 
increased to the maximum value obtainable with the | the field of view, T is increased to a value depending 
wattage available and there will be no reduction of | on the illumination E of the driver’s eyes by the 
visibility owing to dazzle. For cars passing on a level | dazzling headlights and on the angle @ between the 


| straight road, such a situation will arise if the candle- | lines joining the eyes to the headlights and the eyes 


power’ of the headlights in every direction op (see|to the object. The amount by which T is raised for 
Fig. 1) pointing upwards and to the right is zero, | different values of E and @ is known from extended 
provided only that the mounting height of the head- | laboratory measurements confirmed by observations on 
lights is less than the drivers’ eye height. The diffi-|the road. An increase in T means a decrease in the 


| culties in putting into practice this obvious solution | visibility V and it is clear, therefore, that the reduction 


| 
| 


of the problem of dazzle are not far to seek. To begin | in visibility due to dazzle can be determined by calcu- 


with, that part of the beam in which the candlepower 
must be zero extends to the axial direction oh, but 


The visibility of an object when two cars approach | it is clear that the candlepower at and near the axis 


must be as high as possible to reveal objects straight 
ahead of the car. This means that the candlepower 
must drop sharply from the high value to an extremely 
low value in passing from the unshaded to the shaded 
regions of the beam represented in the figure. Such 


| a sharp drop in candlepower is usually termed a cut-off. 


| 


It can be shown that the cut-off would have to corre- 


spond to a reduction of the order of 1,000 to 1 in| 
candlepower for a difference in direction in the beam | 


of 1 deg., if dazzle is to have a negligible effect on 
the visibility of objects ahead. No practical headlight 
could give a cut-off as sharp as this. Even if the 
technical difficulties in designing a headlight with 


this cut-off could be overcome, the expected gain over | 


headlights employing a less sharp cut-off would be 
largely destroyed owing to the operation of several 
factors which will now be briefly summarised. 
roads are straight and level; no driver keeps a dead 
straight course ; bumpy roads set up vertical oscillations 
of the car; headlights are seldom accurately aligned on 
the car so as to point in the direction intended by the 
designer; owing to tolerances in lamp-bulb and head- 
light manufacture all headlights, even if nominally 
similar, have different luminous intensities and distri- 
butions, and these may change appreciably during use, 
particularly if the filament when hot is subjected to 
repeated mechanical jars as in some anti-dazzle devices. 
The net result of all these factors is that the luminous 
intensity and distribution of a headlight will deviate 
to a greater or less extent from the intensity and 


| distribution intended in the original design, and at any 





instant the direction in the beam pointing at an 
approaching driver's eyes, will deviate from the direction 
appropriate to the ideal case by an amount which on 
the average may well be of the order of 1 deg. or more. 
We may term these two effects, beam variation and 
beam misdirection, respectively. It is obvious that a 


Few 


lation from known data, given the relative positions 
of the two cars and the object, the luminous intensities 
and distributions of the headlights and the reflection 
factors of object and background. For two cars 
approaching on parallel lines 6 ft. apart, the visibility V 
has a minimum value Vm at a certain distance apart 
Xm of the cars, and Vm may be taken as a measure 
of the object visibility as affected by dazzle for cars 
passing at a lateral separation of 6 ft. Vm will be 
|determined by the luminous intensities and distri 
butions of the headlights, but it will also depend on 
the object position and the reflection factors of object 
and background. To make possible comparisons 
between different suggested lighting systems, repre- 
sentative standard values of object and background 
reflection factor have been assumed, together with nine 
standard object positions. The latter are as follows : 
Object distance, 100 ft. in every case; positions I, 
II and III, object on road surface ahead of offside 
headlight, 4 ft. 6 in. to the nearside and 9 ft. to the 
nearside of offside headlight, respectively ; positions 
IV, V and VI, similar to I, II and ITI, but at a height 
of 2 ft. 9 in. above the ground; positions VII, VIII 
|and IX, similar to I, II, and III, but 5 ft. above the 
|ground. Four standard values of b equal to 5 ft., 
|7-5 ft., 10 ft., and 21 ft., have also been adopted to 
| cover the important range. It is clear that we obtain 
j in this manner 9 36 values of V», and Xm 
for any assumed luminous intensities and distributions 
of the beams of the two cars and this scheme of values 
| will give a quantitative “ picture ” of the reduction of 
| visibility due to dazzle when the two cars approach. 
| By assigning a series of weighting factors representing 
| the relative importance of different object positions and 
different separations 6, it is possible to go farther and 
determine a single figure of merit characteristic of the 











* The Evaluation of Glare from Motor-Car Headlights. 
D.S.I.R. Illumination Research, Technical Paper No. 16, 
H.M. Stationery Office. 
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given lighting systems and representing the average 
visibility of objects when two cars approach. 

Calculations on these lines have been made for three 
lighting systems: (a) A straightforward axially sym- 
metric beam of divergence 8 deg. pointing horizontally 
and parallel to the road direction ; (6) the same beam 
pointed 1-3 deg. downwards and 5 deg. to the near 
side ; and (c) a flat-topped beam. The figures of merit 
for the particular beams studied were found to have 
the values : 

(a) 0-24, (b) 0-92, and (c) 0-53, 
the luminous intensities and distributions of the two 
pairs of headlights being taken as identical in each 
case. 

The conclusion that system (b) gives the greatest 
reduction of dazzle of the three systems studied cannot 
be drawn at once from these figures because the effects 
of beam variation and misdirection have not been 
allowed for. The former of these factors is introduced 
into the calculation by the following device: Owing 
to manufacturing tolerances, maladjustment, voltage 
variation, and changes during use, the intensities and 
distributions of nominally identical headlights will 
vary, and we can specify this variation by giving for 
each direction in the beam the upper and lower limits 
of candle-power between which the candle-power for 
any actual beam will lie. In computing the brightness 
contrast 4 the lower limit of candle-power is used, 
while in computing the value of T as affected by 
dazzle, the upper limit is substituted. The visibility 
values so obtained correspond to the worst conditions, 
due to disparity between the driver’s own headlights 
and those of the approaching car, which could arise 
if the lighting system in question were universally 
adopted. A somewhat similar device enables the effect 


Fig. 2. 
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or dense glass visor in reducing dazzle is difficult to 
assess, for much the same reasons which make the 
device unsatisfactory in practice. The driver’s eyes 
must be constantly adjusted to be in the right position 
with respect to the visor and the approaching head- 
lights. If screening from the approaching headlights 
is to be complete for both eyes, practically the whole 
of the useful field of view of one eye is blocked and 
there is considerable encroachment on the useful field 
of view of the other eye. This is not to say that the 
device is useless, although it cannot be regarded as 
providing an acceptable solution of the dazzle problem. 

Turning to methods which depend on a change in 
the character of the radiation emitted by the head- 
lights, a word must be said about the claims made for 
yellow light. On careful examination it appears that 
the evidence put forward by the protagonists of this 
view* goes to show that, in the absence of a dazzling 
light, visual acuity is slightly higher in yellow light 
than in white light of the same intensity, that the 
absolute threshold for form sensitivity is less for 
yellow than for white light, and that after exposure 
to a very intense dazzling light the time taken for the 
eye to recover its power of perceiving weak brightness 
























rendered absolutely invisible. Nevertheless, the 
polarised-light system with this latest invention shows 
considerable promise and merits the closest study. 

Part II. Headlight Illumination in Fog.—The pro- 
vision of headlight illumination to make possible night 
driving in fog is a problem of even greater difficulty 
than the reduction of dazzle from headlights. The 
methods by which the problem has been attacked fall 
into three categories :— 


(1) Placing of a light in a special position on the car. 
(2) Use of a special kind of beam. 
(3) Use of coloured light or polarised light. 


The principles underlying methods (1) and (2) are 
illustrated in Figs. 2 and 3. For simplicity, the head- 
light (or foglight) beam is assumed to be a sharply 
delimited cone of rays. Referring to Fig. 2, if o is 
the normal position of the headlight illuminating an 
object p which has to be seen by the driver with his 
eyes at e, then, superposed over the brightness contrast 
presented by the object with its background there 
will be a veiling brightness due to light scattered by 
the fog along the track pr. If, however, the head- 
light is placed lower down and farther forward, at q 
say, then the veiling brightness arises from the illu- 
minated fog along the track s p, which is considerably 
shorter than r p. 

In Fig. 3, two types of beam from the headlight 
at o are depicted, a normal beam (continuous line) 
and a flat-topped beam (broken line). It is clear that 
with the flat-topped beam the region of illuminated 
fog between eyes and object is reduced. 

Although the principles underlying methods (1) and 
(2) are sound, there are still a number of outstanding 
points on which further information is required. 
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of misdirection of the headlight beam to be assessed. 
Visibility conditions for cars passing on a curved road 
are dealt with by a subsidiary calculation explained 
in the paper cited. 

It would be of considerable interest to apply to the 
systems (a), (b) and (c), and to the actual headlight 
systems which predominate on the roads to-day, the 
above method with extensions allowing for variation 
in, and misdirection of, the beam. A committee of 
the National Illumination Committee has the matter 
under consideration, but it has not yet been possible 
to obtain all the technical data on manufacturing 
tolerances and other similar factors which would 
enable the complete calculation to be made. The 
following deductions on special points are, however, 
worthy of mention. 

Assuming a maximum misdirection of the beam of 
2 deg. for each of the beams (a), (6) and (c), then, in 
the worst case, the visibility for object position V 
(object at headlight height and just off near-side 
mudguard) and lateral separation 6 = 7-5 ft. will be 
reduced in the ratio 1:18 for (a), 1:9 for (6), and 
1:77 for (c). This indicates that for these conditions 
misdirection has least effect for beam (b), and most effect 
for beam (c). Moreover, a consideration of the actual 
values of Vm shows that on taking beam misdirection 
into account the flat-topped beam (c) is inferior to the 
“ straight ’’ beam (a), although the reverse is the case 
when misdirection is ignored. This illustrates the 
importance of allowing for the effect of misdirection 
of the beam when comparing different lighting systems. 

It has been assumed in discussing the merits of a 
particular lighting system, that every car carries head- 
lights satisfying the requirements of the system. The 
factors leading to variations of the beam in such circum- 
stances have already been enumerated. If the par- 
ticular system is not universally adopted, then the 
beam variations may greatly exceed those to be 
expected from manufacturing tolerances, adjustment 
errors, and voltage variation. ‘To illustrate the effect 
of beam variations, it has been assumed that the 
upper and lower limits of candle-power stand in the 
ratio of 5 to 1. For distribution (a), the visibilities 
Vm for a driver with headlights giving the upper 
limit of candle-power will be about 20 times as great 
as for an approaching driver with headlights giving 
the lower limit of candle-power. For beams (6) and 
(c) the effect of beam variation is less, but is still 
considerable. From calculations on these lines it can 
be concluded that the universal adoption of a single 
distribution lying within comparatively narrow limits 
of tolerance (say 2 to 1 or less) would of itself lead 
to a material reduction in dazzle irrespective, within 
certain limits, of the particular distribution adopted. 

It has been assumed in the above that the driver 
employs no special device such as an opaque visor, 
in viewing the road ahead. The value of an opaque 
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contrasts is somewhat reduced with yellow light. We 
may admit that, if substantiated, these effects are 
favourable to the use of yellow light, although some 
doubt may be felt whether visual acuity and form 
sensitivity are the visual capacities of primary use to 
the motorist. The main question, however, is whether 
the perception of brightness contrast in the presence 
of a dazzling light is facilitated appreciably if both the 
dazzling light and the brightness contrast are of yellow 
light. On this point the available evidence,t which 
is admittedly scanty, points to the absence of any gain 
by the use of yellow light. It is most unlikely that 
any considerable improvement in this direction would 
have escaped observation. 

A much more promising method, depending on the 
use of a special kind of light, is the polarised-light 
system. If the headlights of every car were fitted 
with some means for completely polarising the light 
they emit and if every driver were supplied with 
spectacles or with a visor which transmitted only 
light polarised at right angles to that received from the 
headlights of an approaching car, absorbing completely 
the other component, then dazzle would be completely 
eliminated, for the approaching headlights would be 
invisible. There would be, of necessity, a reduction 
in the effective intensity of the headlights and in the 
theoretical case that the polarising devices were 
100 per cent. efficient the brightness of objects ahead 
and of the road surface would be reduced to a quarter, 
assuming their reflection to be diffuse in character. 
With specularly-reflecting objects or road surface, the 
reduction would be less. An important condition 
for the success of the method is that the light not 
transmitted by the polarising device in the spectacles 
should be completely absorbed and not scattered or 
irregularly reflected into the driver’s eyes. Until 
recently, the absence of any simple method for obtaining 
polarised light which could be applied to the practical 
headlight problem has put the polarised-light system 
out of court. The invention by an American, Mr. 
Edwin H. Land,t of a polarising medium (Polaroid) 
obtainable in sheet form, has changed this situation. 
As Polaroid is not a polarising medium of 100 per cent. 
efficiency, the brightness of diffusely reflecting objects 
in the headlights beam as seen through the driver's 
polarising visor would be reduced to less than a quarter, 
and the headlights of approaching cars would not be 

* Recherches sur les Propriétés Physiques et les Effects 
Physiologiquee d'une Lumiete Colorée. M. Mouton. 
Paris, 1935. Published by Sauvion et Leliévre. 

+ Y.le Grand, “* Sur |’Eblouissement en Lumi¢re Jaune.” 
Comptes Rendus, vol. 198, page 1075 (1934). 

W. Arndt, ‘‘ Uber das Sehen bei Natriumdampf und 
Gliblampenlicht.”” Das Licht, vol. 3, page 213 (1933). 

t “* Means for Avoiding Glare from Automobile Head- 
lights.” U.S. Patent No. 2,031,045. February, 1936. 
See ENGINEERING, vol. cxlii, page 235 (1936). 











We wish to know, for example, how sharp a cut-off it 
is worth while giving the flat-topped beam, whether 
there is an optimum mounting position, whether, as 
seems likely, the beam should be given a wide divergence 
in the horizontal plane (fan-shaped beam), whether 
a special kerb light is essential and, above ali, how 
large an increase in the range at which objects can 
be seen in fog is obtainable by these methods. On 
the latter point various claims are made by the manu- 
facturers of special fog-lights, but it is clearly to the 
advantage of motorists to have an impartial investiga- 
tion of the question. 

Turning to method (3), I suppose there is no question 
connected with car lighting which has aroused so 
much interest and controversy as the use of a coloured 
headlight beam—yellow, amber or red—to facilitate 
driving in fog. In this connection great play has been 
made with Rayleigh’s theory of the scattering of light 
by small particles and its successful explanation of 
the colours of the sky and the setting sun. On examina- 
tion, one finds that most theoretical arguments in 
favour of the yellow headlight beam which are 
based on Rayleigh’s theory, conveniently ignore the 
conditions for which the theory was established, 
namely, for dielectric (non-absorbing) particles of radius 
small compared with the wavelength of the light. 
However, the question is obviously one which can only 
be settled by direct experiments. 

Some years ago the International Commission on 
Illumination asked its members to carry out such 
experiments and obtain the views of experts in their 
respective countries. At the Commission’s meeting 
in 1935 the matter was re-discussed in the light of the 
information which had been obtained and the following 
Resolution was passed : 

“Experiments carried out in different countries 
have confirmed that no advantage is to be obtained 
by the use of coloured light for driving in fog.” 

This country’s contribution to the conclusion just 
stated consisted ofa series of experiments, carried out 
at the National Physical Laboratory,* to determine 
the distance away at which objects could be seen in 
fog in the headlight beams of a car (a) using white light ; 
(b) using red, orange or green light. The results showed 
(1) that for the fogs studied the range for a neutral 
coloured object was the same for white and coloured 
light of the same intensity and (2) that a reduction 
of the intensity of the beam, if sufficient to produce any 
appreciable effect, always decreased the range. The 
second result traverses the view sometimes held that 
a yellow filter is effective and is so because it reduces 
the intensity of the beam. 

It must be admitted that many motorists hold 





* “Comparison of the emi ay | Powers of White 
and Coloured Headlight Beams in Fog.” Illum. Eng., 
April, 1935. 
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tenaciously to the opinion that a yellow or amber | state shrinks and “ works” very appreciably in the 


light is advantageous in fog. The existence of this 
discrepancy is of interest and I think may be explained 
as due to the following reasons : 

(1) By the use of a colour filter the brightness of 
the fog ahead of the car is reduced, giving the driver 
the impression that the fog is less dense. 

(2) The sensitivity of the eye to brightnesses located 
to the side of the direction of vision is leas for yellow 
than for white light and this also gives the impression 
of less fog when a yellow or amber colour filter is used. 

(3) Only a small reduction of range in fog results 
from the use of most of the common fog filters. Thus 
free play is given for any bias in favour of yellow light 


| longitudinal direction. Such movements, combined 
| with the movement of the cross section, would account 
| for the alteration in curvature noted. A machine has 
| been designed and built at the Laboratory for making 
the double S bend at the ends of ash shovel handles. 
In order to decrease the number of rejects, an end- 
pressure device has been incorporated in the machine 
so that the work can be subjected to considerable 
longitudinal pressures while being bent, and so reduce 
the tensile stresses in the outer fibres. Although some 
failures still occur, the percentage of flawless bends 
produced by this method is much greater than those 
made on the standard type of machine usually em- 





created by arguments based on Rayleigh’s law or by | ployed. At the Laboratory there is a bending table 


the claims of advertisers. 


| recently described in our columns,* which was designed 


(4) Some individuals may find driving by yellow | and built there originally for the purpose of making 


light more 
whether it allows them to see farther or with more 
certainty. 

The position with regard to the use of a colour filter 
in fog may therefore be summed up in these words :—- 


It will not enable you to see farther in fog, but if you | 


prefer to drive by coloured light your range of vision will 
not be reduced by more than a few per cent. if the colour 
filter transmits 50 per cent. or more. 

Finally, a word may be said about the use of polarised 
light for driving in fog. As far as the writer is aware 
there is no published account of an investigation on 
this application of polarised light, but verbal reports 
from observers who have made trials indicate that 
there may be a slight gain in range. This is clearly 
a point meriting further study, although no great 
improvement in range can be hoped for. 








FOREST PRODUCTS RESEARCH. 


ALTHouGH metals and their alloys form the bulk of 
engineering materials, timber, in its various forms, 
would be more generally employed were its properties 
and limits of reliability in service precisely known, 
Very real difficulties stand in the way of this desir- 
able attainment of knowledge on account of the 
many variables involved, such as the large variety of 
species, the district and climate in which growth devel- 
oped, conditions of competition with other growth, 
nutrition, age, moisture content and other treatment, 
for which reasons the valuable work done by the 
Forest Products Research Board is very welcome. 
The Board's Report for the year 1935 has just been 
published,* and again illustrates the wide range of 
activities of the Laboratory at Princes Risborough 
and the practical nature of the investigations. Most of 
these naturally affect the timber trades in particular, 
but many of them are of direct interest to the engineer. 

The relation between the structure of wood and 
its mechanical strength has been examined further, 
particularly the unexplained variation found in ash 
timber from different localities and from different 
trees grown in the same locality. Specimens of the 
same specific gravity and closely similar anatomical 
structure sometimes differ by more than 30 per cent. 
in meximum crushing strength. It has been found 
that a solution of phloroglucin in hydrochloric acid 
has the effect of differentiating between strong and 
weak types of ash, and the use of this reagent has also 
shown that the physical or chemical nature of the 
secondary walls of the wood fibres is largely responsible 
for the strength of the wood under compression parallel 
to the grain. 

Experiments have been started to show the influence 
of different methods of kiln-seasoning upon the mech- 
anical properties of timber, comprising mechanical 
tests on varieties of beech subjected to seven different 
kiln-seasoning treatments. Studies have also been 
initiated to examine the effect of partial kiln-seasoning 
on strength properties, and of rapid drying by high 
temperatures. In the latter case, the results so far 
indicate a probable reduction in shock-resisting ability. 
Further wood-bending investigations have been under- 
taken; Dutch elm proved to be an excellent bending 
timber, Norway spruce was liable to buckle, while 
sweet chestnut buckled and fractured on the inner face 
of the bend when much moisture was present, and 
even the smallest knots tended to aggravate this weak- 


ness. When the sweet chestnut was air-dried, how- 
ever, it was rendered very much more suitable for 
bending, but the knots still caused trouble. Many 


Empire timbers have also been examined with regard 
to their bending qualities; Turkey oak and three 
species of ebony bent well, but certain others were 
unsuitable, being generally too weak in compression. 
Other tests showed that drying and “ setting’ bends 
are by no means synonymous terms. The radius of 
curvature alters appreciably according to the changes 
in the moisture content of the test piece, and wood 


when compressed longitudinally and set” 


* Report of the Forest Products Research Board for the 
Year, 1935 ‘ 


H.M. Stationery Office. Price 2s. Od. net 


‘comfortable’ apart from the question | bends in one plane ; this is being altered so that bends 


may be made in two planes, and to render it generally 
more adaptable to commercial uses. Tension and 
| compression tests on steamed wood for the evaluation 
of comparative bending quality have been made on 
34 species, and a special extensometer has been designed 
for use in the tension tests. Tests have been started 
to determine the rate of sctting of steamed wood held 
in compression and the effect of different factors on 
this rate. When a steamed specimen is under a com- 
pression test it loses heat, and it is desirable to know 
to what extent this cooling influences the results 
obtained. An apparatus has therefore been designed 
to enable the specimen to be steamed while being 
tested, and, if necessary, to eliminate any cooling effect 
| in future tests. 

| The strength tests of home-grown poles have been 
j}completed. As a result, Corsican pine has _ been 
found to be a satisfactory substitute for imported 
redwood poles of equal size so far as strength is con- 
jeerned. But Sitka spruce and Norway spruce are 
shown to be inferior to redwood in strength, the 
difference being very pronounced after creosoting. 
This increased difference is ascribed to breakdown in the 
microstructure of the wood under the creosoting 
pressure which, on account of the low permeability 
of the wood, has to be maintained for a longer time 
and also takes longer to release. Some of the spruce 
were incised before being creosoted but no 
difference in strength was detected. Most transmission 
poles are made of redwood, mainly imported from 
the Baltic countries. This wood is very satisfactory 
after treatment with preservative, but there are several 
other species that will be shortly available in pole 
size and tests have been made to ascertain their suita- 
bility. Corsican pine, Norway spruce and Sitka 
spruce have been investigated. The Post Office 
requirements regarding preservative treatment can be 
met readily with Baltic redwood, but it has been 
demonstrated that higher cost would be incurred in 
bringing these other species up to the requirements 
of the Post Office Specification. It is possible that the 
service tests may show that in the case of Corsican 
pine the somewhat lower retention of preservative 
does not seriously affect the life of the poles. Incising 
has been found to reduce the time of treatment of both 
Norway spruce and Sitka spruce, and that the extensive 
splitting, a serious drawback to the use of spruce poles, 
can be reduced by incising before seasoning. The 
conclusion has been reached that neither Norway 
spruce nor Sitka spruce compares favourably with 
either Corsican or Scots pine for transmission poles, 
but where deep splitting and “ dirtiness” of the 
poles are not an objection it is possible that they can 
be used satisfactorily. 

The help of paving manufacturers, contractors 
and borough engineers has been enlisted in making a 
preliminary survey of the conditions governing the use 
of wood for street paving. Much information has 


poles 


used, the methods of laying and the serviceability of 
wood compared with competing materials. The whole 
of the timber for this purpose is imported and, as it is 
estimated to amount annually to not less than 5 million 








cub, ft., this field is clearly important as a potential 
outlet for home-grown timber. Inspection of imported 
paving wood and analysis of the specifications used 
by a number of borough authorities indicate that home- 
grown Scots pine has no inherent disadvantages com- 
pared with the Scots pine commonly imported from 
Europe for this purpose. It is proposed to lay down a 
trial section of home-grown pine paving. 

The box-testing laboratory building has been 
completed during the year and part of the testing 
equipment installed, consisting of a tumbling drum 
or hazard machine, a crushing tester and a drop tester, 
to test the box or package with its contents. The 
minor equipment comprises machines for testing the 
bursting strength, the tearing strength and other 
characteristics of the materials used in packing goods. 


in this | No results, however, are at present available. 


The behaviour of various species of timber has been 


* See ENGINEERING, vol. cxlii, page 331 (1936). 


been collected on the quality and specification of timber | 


studied under the Laboratory project * Investigations 
of the Working Qualities of Timber,” as revised 1934, 
and, where difficulty has arisen in any operation, experi- 
ments have been made to determine the modifications 
necessary to tools, speed or other factors in order to 
obtain satisfactory results. Investigations into the 
sawing of timber containing silica or other abrasive 
material have been continued. Plate saws of high- 
quality chrome-nickel steel with teeth of shape and 
spacing found by experiment to be best suited to this 
class of timber have been tested, both with tips of 
normal temper and others specially hardened. Reason- 
ably good results were obtained, but although an 
increase of about 17 per cent. in the output for each 
sharpening was gained by tip-hardening, this was not 
sufficient to counterbalance the extra trouble in 
sharpening and setting such teeth. The most refrac- 
tory timbers needed saws having teeth tipped with 
tungsten-carbide, and excellent results have been 
obtained with teeth of this type both on inserted-tooth 
and plate saws. 

A useful indication of the suitability of the teeth for 
cutting any particular timber is conveniently given by 
the amount of power required to drive the saw, while 
the power consumption also allows comparison to be 
made between different timbers. The resistance to 
feeding provides data of considerable additional value. 
Previously, only hand feeding has been available, and 
difficulty has been found in keeping the feed sufficiently 
uniform in rate to furnish consistent results. An 
experimental mechanical feeding device has there- 
fore been constructed, so that the necessary data can 
be obtained for the design of an efficient feeding and 
recording gear for feeding the timber to the saw and 
measuring the resistance to the feed. It has already 
been found that the power required to drive the saw 
| increases rapidly, and also the resistance to feeding, 
jas the saw teeth become dulled. It is intended to 
| carry out tests on the inter-relationship of rate of feed, 

peripheral speed of saw, resistance to feeding and 
| power consumption at the saw spindle when the new 
|gear is completed. Another line of experimental 
| work has been directed to the improvement of machine 
| finish in planing, moulding and other operations. The 
| natural desire to get through as much work as possible 
before interrupting the run to renew the cutting edges, 
| often leads to the use of blunt or badly-set cutters ; 
this is a common cause of badly-finished work, as well 
jas waste of time and labour. The Report points out 
| that it does not need research to prove the primary 
| importance of using sharp, correctly-ground cutters 
in order to obtaina good finish, nor to confirm the fact 
that a well-machined surface will always give results 
| from polishing or other finishing treatments superior 
| to those from a surface that needs much sanding after 
|machining. Investigation, however, appears to be 
| necessary in the case of certain classes of timber, such 
as those with wavy, interlocked or other forms of dis- 
turbed grain, that are liable to “ pick up” when 
planed and moulded in standard machines, in spite 
of care in sharpening and setting the tools. An un- 
suitable cutting angle is generally the cause of a torn 
finish. Considerable thought has been given to the 
question of the correct presentation of the tool to the 
work. If the cutting angle is too obtuse, the chips 
are not broken before rifts can form below the surface 
of the cut in those portions of the board where the 
cutters are moving against the grain. A reduction in 
the cutting angle has been found to give considerable 
improvement in such cases, with a consequent saving 
| in the final treatments and better results. Data have 
|} also been collected relating to the optimum values of 
| cutting angle to secure the best finish for a number 
| of timbers, but it is intended that in future work of 
| this nature the inter-relation of peripheral speed, rate 
of feed, power consumption, resistance to feeding, 
and the cutting angle will also be taken into account. 
Further, it has been found that improvement in the 
| quality of the machined surface can be obtained by 
|giving a shearing action to the cutters, either by 
| placing them on the block askew to the axis of rotation, 
| or by using a helical form of cutter. Though the latter 
| method is the more effective, there are many difficulties 
in the manufacture and grinding of such cutters, as 
well as in securing them in the block. Skew cutter 
blocks are in use, and give excellent results when the 
| angle of skew can be made sufficiently large. Investi- 
| gations on the above lines are being continued, and for 
this purpose an experimental form of block has been 
| made that allows of variations both in the cutting angle 
| and in the amount of skew. 

| A large amount of other work of a practical natur 
|}is also in hand, and the results are iikely to prové 
| of considerable value to commerce. Some idea of the 
| 








| 


scope of these investigations may be given by the 
following summary: The work covers, among other 
subjects, different types of pruning saws; the design 
jand testing of steel-frame bow-saws for felling and 
| cross-cutting young trees in thinning operations ; the 
| design of a portable saw for ripping and cross-cutting 
‘logs on the felling site; the determination of safe feed- 
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speeds in sawing joinery timbers, and of the power | 
consumed on hand-fed saw benches; methods of | 
determining the corrected profiles for moulding | 
cutters; methods of silencing high-speed circular | 
saws ; finishing treatments for decorative timbers ; and 
comparison of cutting edges of high-speed steel cutters 
obtained by wet and dry grinding. In this connec- 
tion, machine and tool manufacturers and firms engaged 
in the woodworking industry have been visited for the 
purpose of investigating special problems. 








18-IN. METAL-CUTTING BAND SAW. 


Tue band saw shown in the accompanying illustration, 
though it has a gap of 18 in. and a vertical cutting 
space of 9 in., is not intended for heavy cuts but is 
designed for sawing sheet metals of all kinds, tubing, 
&c., while it can be used for parting off the runners 
on soft-metal castings, cutting hard rubber, plastic 
compositions, and so forth. As it can be used with 
narrow saws, it can be employed to cut circles or other 
curved shapes. The maximum width of saw admissible is 
lin. The machine is made by Messrs. Oliver Machinery 
Company, Grand Rapids, Michigan, U.S.A., and is 
described as being portable. In the illustration it is 
mounted on a box-form base casting, but as the 





THE INFLUENCE OF VANADIUM 
ON NICKEL - CHROMIUM AND 
NICKEL-CHROMIUM-MOLYBDENUM 
STEELS.* 


By H. H. Apram, M.Sc., F.Inst.P. 


IN a previous paper an account was given of the 
influence of vanadium on carbon steels and on steels 
containing nickel and chromium.t It was shown 
that vanadium induces temper-hardening, which tends 
to counteract the softening normally produced by a 
progressive rise in the tempering temperature from 
500 deg. C. to 625 deg. C. The deleterious effect on 
the impact figure which accompanies the greater tensile 
strength produced by temper-hardening was con- 
siderably less in nickel-chromium-vanadium steels than 
in carbon-vanadium steels. The present paper deals 
with the influence on the mechanical properties of 
additions of vanadium to nickel-chromium and nickel- 
chromium-molybdenum steels. The steels were made 
in a high-frequency induction furnace and cast into 
ingots 30 lb. in weight and 3 in. square in section. 
The ingots were re-heated and forged to rectangular 
bars, 14 in. by ? in. in section. The compositions of 
the steels are given in Table I. The three steels given 
for No. 9 were almost identical in composition, and 
their behaviour throughout the tests was very similar. 

The main series of tests was carried out on the 




















machine proper terminates at the level of the bottom 
of the door, it can be mounted and moved about on a 
bench if desired. The motor is mounted on the frame 
just below the table and is of 1 h.p., of the totally- 
enclosed type, air jacketed and fitted with ball bearings. 
It may be run from a lamp socket on a lighting 
circuit of 110 volts or 220 volts, either alternating 
current or direct current. For direct current and 
single-phase alternating current an ordinary tumbler 
switch and flexible cable, as shown, are provided. For 
three-phase alternating current, wiring and a special 
switch are employed. 

The lower wheel is mounted directly on the motor 
shaft, and as it and the upper wheel are 18 in. in 
diameter, and the motor runs at a speed of 1,800 r.p.m., 
the peripheral speed is high. The wheels are of cast-iron 
with a 1}-in. rubber-covered face. The shafts are 
carried in ball bearings and the upper wheel has a 
vertical screw adjustment of 4 in. for tensioning and 
mounting together with a sensitive micrometer device 
for tilting it to track the saw on the rim. The table 
has a surface of 24 in. by 20 in., and can be tilted 
towards the right hand to an angle of 45 deg. It carries 
a fence for parallel cuts which may be set up to 11 in. 
from the saw by means of a locking saddle which runs 
on a groove at the front of the table. A shallow dove- 
tailed groove across the table is provided with a gradu- 
ated fence 1or making angular cuts. This groove 
can be filled when an unbroken surface is required by 
the strip seen hanging near the hinges of the lower door. 
3oth wheels are covered by hinged doors, and U- 
shaped guards cover both strands of the saw except 
where it is expdsed to admit the work. The saw is 
supported both above and below the table, in which 
it runs against the outer edge of a hardened wheel, 
which, in turn, revolves against a ball bearing. Adjust- 
able hardened steel guides prevent the saw from 


steels which had been oil-hardened from 900 deg. C. 
in the form of bars, 14 in. by } in. by 5 in., tempered 
for one hour at temperatures ranging from 450 deg. C. 


TaBLe I.—Chemical Analysis of the Steels. 





Composition, 














- i ” j j 
No. | c | mm | wm | cr. Mo. | V. 
| Per } Per | Per | Per | Per | Per 
|} cent. cent. | cent. cent. | cent. | cent. 
i | ' ! | 
Pid wonky § l 7 l | 

1 | 0-32 0-20 | 2-04 | 0-97 Nil | Nil 
2 | 0-27 | O21 | 2-09 1-05 Nil 0-13 
3 0-31 0-22 2-12 1-01 Nil 0-21 
4 0-31 0-20 2-10 0-96 | Nil 0-36 
5 | 0-27 0-19 2-07 1:04 | Nil 0-46 

6 | 0-29 0-56 | 0-69 | 0-67 | Nil 
7 0-27 0-62 | 0-65 0-65 | 0-13 
s 0-27 | 0-68 | 0-65 0-61 | 0-20 
{|} 0-29 | 0-65 2-60 0-69 0-70 | 0-27 
9< | 0-27 | O-54 2-60 0-66 0-73 0-29 
L| 0-28 | 0-73 | 9-65 0-69 | 0-67 | 0-29 
10 0-27 | 0-77 | 2-60 0-67 0-60 | 0-45 

crv 6 a ee ~~ ©: |— 

11 | 0-31 | 0-18 2-60 0-75 | 0-60 | Nil 

12 | 0-31 | 0-22 2-65 0-75 0-45 | Nil 
13 | 0-30 | 0-23 2-65 0-75 0-50 | 0-33 

| 





to 700 deg. C. and cooled in air. Comparison of the 
effect of oil hardening from 950 deg. C., 900 deg. C. 
and 850 deg. C., followed in each case by tempering 
for one hour at 600 deg. C., suggested that 900 deg. C. 
was the most suitable hardening temperature to use. 
Raising the hardening temperature from 850 deg. C. 
to 950 deg. C. reduced the tensile strength of the 
hardened and tempered steels which were free from 
vanadium, but progressively increased that of the 
steels containing vanadium as the vanadium content 
rose. These changes in tensile strength were, in general, 
accompanied by the usual corresponding changes in 
yield point, elongation, reduction of area and notched- 
bar impact figure, but the limit of proportionality 
was always a little lower in the specimens which had 
been hardened from the highest temperature. The 
microstructure in all cases showed uniform fine-grain 
sorbite. 

The results of tests on the oil-hardened and tempered 
steels which had been hardened from 900 deg. C. 
show the powerful effect of vanadium in maintaining 
approximately constant mechanical properties for a 
tempering range extending from about 500 deg. C. to 
650 deg. C. A range of high-tensile strength is obtained 
without undue fall in elongation, reduction of area, 
and notched-bar impact figure when the vanadium 
content is between about 0-15 per cent. and 0-3 per 
cent. Further tests were made on the steels in the 
air-cooled condition (or as air-cooled and tempered at 
250 deg. C.), and the effect of subsequent tempering at 
600 deg. C. was determined. The hardness of the air- 
cooled specimens increased with vanadium content up 
to 0-21 per cent. in the nickel-chromium steels and 


0-29 per cent. in the nickel-chromium-molybdenum 
series. It then fell, though the position of these 


maxima is probably dependent on the initial tempera- 
ture and rate of cooling through the critical range. 
In confirmatory tests on steels Nos. 11 to 13 and on 
other specimens the same characteristics of the vana- 





* Communication from the Research Department, 
Woolwich, presented at the Diisseldorf meeting of the 
Iron and Steel Institute, September 21-26, 1936. 
Abridged. 


dium-bearing steel, compared with those of the steels 
free from vanadium, were observed. Molybdenum in 
the quantities present (up to about 0-7 per cent.) 
conferred no temper-hardening characteristics on the 
steel. 

Conclusions.—Vanadium, added to nickel-chromium 
or nickel-chromium-molybdenum steels in quantities 
exceeding 0-1 per cent., has a marked influence in 
maintaining almost constant the mechanical properties 
obtained by tempering the hardened steel within the 
range 500 deg. C. to 650 deg. C. The reason for this, 
namely, the retention of vanadium carbide in solution 
in the a-iron formed at the y to a transformation and 
its subsequent precipitation on re-heating, was discussed 
in the previous paper. Vanadium carbide is dissolved 
in y-iron less readily than iron carbide, and steel in 
which some of the carbon is combined with vanadium 
does not attain its full hardness when quenched from 
the usual temperature. If, however, the hardening 
temperature is raised and more of the vanadium carbide 
dissolved, higher hardness is obtained on quenching. 

Any deduction regarding the maximum useful vana- 
dium content in these steelsis complicated by the fact that 
attainment of the full hardening effect of the vanadium 
is dependent on the use of a high initial temperature of 
cooling in air or oil. On the other hand, a hardening 
temperature above 900 deg. C. is usually accompanied 
by serious practical disadvantages, and in the steels 
under consideration it also entailed a lowering of the 
limit of proportionality and of the notched-bar impact 
figure, though the deleterious effect on mechanical 
properties was not so pronounced as in carbon-vanadium 
steels. All the steels consisted of uniform sorbite, 
and the austenitic grain size was not greatly affected 
by an increase in hardening temperature to 950 deg. C. 
The results obtained indicate that if the hardening 
temperature is limited to 900 deg. C., the most suitable 
vanadium content in nickel-chromium and_nickel- 
chromium-molybdenum steels of the types investigated 
is 0-15 per cent. to 0-25 per cent. 








CATALOGUES. 


Electric-Light Fittings.—Messrs. Kandem Electrical 
Limited, Kandem House, 769, Fulham-road, London, 
8.W.6, illustrate a varied range of anti-glare enclosed 
electric-light fittings in a leaflet which also gives dimen- 
sions and prices. 

Condensers, Terminal Boxes, and Metera.—The funoe- 
tions, design, and application of condensers for the 
improvement of power factor are informatively discussed 
in a catalogue published by Messrs. British Insulated 
Cables, Limited, Prescot, Lancashire. Accompanying 
leaflets relate to terminal boxes of moulded insulating 
material for low-tension cables, and house-service alter- 
nating-current energy meters for single-phase, two-wire 
loads. 

Lighting Signs, &:c.—-A catalogue, very profusely illus- 
trated in colour, has been received from Messrs. The 
Franco-British Electrical Company, Limited, 25, Oxford- 
street, London, W.1. This covers a wide range of signs, 
including neon, reflex, enamelled iron, stainless steel, 
“ Wonlite,” reflecting daylight, and so on. Additional 
products dealt with are animated and other displays, 
architectural and decorative lighting, floodlighting, and 
traffic signs. 

Lighting Standards...A brochure dealing exclusively 
with the subject of illumination has been prepared by 
Messrs. Poles, Limited, 3-4, London /all-avenue, 
London, E.C.4. The lighting standards described and 
illustrated therein are assembled from tapered sections 
made of high-tensile steel, the sections being nested for 
purposes of transport. It is claimed that a 30-ft. standard 
can be easily erected by one man. This system has been 
described in our columns, 

Warp Stop Motion for Looms. 
Platt, Limited, Park Works, Manchester, 10, have 
issued a revised pamphlet on this subject. Automatic 
warp-stop motions of the electrically-controlled type are 
now available in addition to mechanical motions, both 
types bringing about the immediate stoppage of a loom 
upon the breaking of any single warp thread, the opera- 
tion in each case being governed by light strips of thin 
steel suspended on the threads. 

Electrical Equipment.—-Messrs, W, T. Henley’s Tele- 
graph Works Company, Limited, Holborn-viaduct, 
London, E.C.4, have forwarded literature dealing with 
various subjects. One pamphlet concerns Isco ironclad 
service cut-outs, component parts, and accessories. In 
this new edition 30-ampere and 60-ampere cut-outs are 
listed for use with high rupturing-capacity cartridge 
fuses. Terminal boxes for mounting on machines, trans- 
formers, &c., and also of the indoor right-angle type up 
to 11,000 volts working pressure, Sharborn relays and 
time switches are the subjects of other pamphlets. 
Crushers.—An informative and well-illustrated booklet 
showing methods of construction of the Hecla disc 
crushers, has come to hand from Messrs. Hadfields, 
Limited, East Hecla, and Hecla Works, Sheffield. As is 
well known, these machines embody two saucer-shaped 
discs with the concave sides facing each other turn- 
ing in the same direction and at the same speed ; 
the outer one revolves in a vertical plane, but the inner 
one is subjected to a series of oscillations resulting in 
the edges of the discs approaching and receding from 
each other. The machines listed have capacities ranging 


Messrs. Mather and 








turning sideways. 





+ See ENGINEERING, vol. cxxxviii, p. 482 (1934). 





from 6 tons to 90 tons per hour. 
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gate working in guides on a frame secured to the wall of 
the reservoir and having an aperture leading into the 
outlet passage. The operating rod extends upwards 
above the top of the reservoir through a hollow vertical 
| pillar 11 fixed upon a bracket secured to the coping of 
| the reservoir. The upper end of the valve rod is formed 
| with a screw-threaded portion 14 which passes through 
|a@ cylindrical nut 15 located within a boss of a hand- 


| with the driving dog. To prevent the final operation 
from being carried out when the setting has not been 
correctly effected, use may be made of a rotatable sleeve 
| 26 round the main length of the push rod 21 and con- 
nected with the shaft on which the cam parts 14 ar 
| Splined by right-angled gearing 28. The sleeve is also 
| connected, as by one-to-one gearing with the actuating 
| shaft through which the two profile parts 14 are rotated. 


Where inventions are communicated from abroad, the names, &c.,| wheel 17, which is mounted upon the top of the pillar| For an eight speed gear-box, where this shaft has eight 


of the Communicators are given in italics 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the world ** Sealed " is appended 

Any person may, at any time within too months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts 


AERONAUTICS. 
440,358. Hawker Aircraft, Limited, of Kingston- 


on-Thames, 8S. D. Davies, of Kingston-on-Thames, | 


Retract- 
1934.— 


and C. R. Down, of Kingston-on-Thames. 
able Undercarriage. (5 Figs.) June 27, 


The invention is a retractable undercarriage in which, | 


when extended, the landing wheel is disposed forward 
of the centre of gravity, whereas when retracted it moves 
back from this position. The undercarriage has separate 
structures for each wheel and each structure is mounted 
in @ wing stub which converges into a fuselage in the 
bottom of which there may be suitable housings for the 
wheels. The undercarriage structures are carried by 


parallel fore and aft structural members 4, 5 of the wing | 


stub. An undercarriage leg 6 projects downwardly to 
carry the wheel; the leg will ordinarily be a telescopic 
resilient unit. At its upper end it is connected to the 
member 5 by a trunnion fitting which is free for partial 
rotation upon member 5. The leg is pivoted to the fitting 
for independent angular movement, and rigid with the 
leg there is @ triangular frame 9 to provide for lateral brac- 
ing of the leg and also for locking in the retracted or 
extended positions. The frame 9 has an eye for such 
locking. Also integral with the fitting is a lever to which 
is pivotally attached a retracting jack consisting of a 
piston rod 10 co-operating with a cylinder which is, in 
turn, pivoted to alug 12. Contraction of the jack results 





(440,358) 


in raising the leg 6 angularly. 


6, and braces it; this radius rod has a rigid continuous 
part consisting of rod 13, a rectangular yoke, another 
rod and a forked fitting. In the forked fitting is pivotally 

connected a further link rod 17 which is again pivotally 

connected to a small joint i. which is again pivoted 

to a fixed fitting 21 carried on the part 4. The yoke | 
is pivoted about the axis 22 to a sleeve which slides on 

the part 5. When the rods 13 and 17 are aligned, they 

form an articulated radius rod connecting the leg 6) 
with the fitting 21, and capable of withstanding end loads 

Once movement from the extended position has been 

started by operation of the jack, this alignment is | 
broken, and by virtue of the disposition of the joints, | 
the rigid structure is constrained to move somewhat | 
rearwardly, in sliding the sleeve rearwardly, by the 
limiting action of the rod 17 which itself swings. The 
length and disposition of the rod 17 consequently control 
the movements of rod 13, and thus constrain the leg 6 
to swing angularly backward whilst it is being swung 
laterally and upwardly about the axis of the trunnion 
fitting. The fully displaced position of the parts is | 
seen in Fig. 2. The layout enables the wheel to arrive, | 
when in the retracted position, at a point to the rear 
of the point to which it weuld arrive if the leg 6 merely 
swung Cocnaiie: The cons ruction gives the same result 

as if the axis of lateral swinging of the leg were not parallel 
with the fore and aft axis of the aircraft ; 
reasons it is often found difficult to arrange for the axis 
of swing to be out of parallelism, and the invention | 
overcomes this difficulty. (Accepted January 8, 1936.) 


Farrer, of Solihull. Operating Penstocks. (3 Figs.) 
April 16, 1934.—The invention consists of apparatus for | 
operating valves, penstocks and sluice-gates of the kind 
having a rod connected to the valve, or to the slidin 
gate, and passing through a stationary pillar, the said | 
rod being actuated by a hand-wheel through screw-and- | 
nut mechanism so as to be raised and lowered to open | 
and close the aperture controlled by the valve or penstock. | 
The penstock is the usual type of vertically-sliding | 








— axially towards one another to effect the intro- 


A compression strut in| effected by the levers 12, 12, one end of each of which 
the form of a radius rod takes rearward loads in the leg! is forked to engage a peripheral groove on one of the 


for structural 
| 


| The member 16 is fast with a disc 


HYDRAULIC MACHINERY. 
434,746. C. Davies, of King's Norton, and W. G. | being engaged with a bell crank 20 connected to a control 


| 11, axial movement of the nut 15 in relation to the 
| pillar being prevented. The boss is provided at one side 
with a radially-extending tubular housing 18 containing, 
at its inner end, a sliding plunger 19. The latter is 
normally pressed radially inwards by means of a spring 
| within the outer part of the housing 18 and bearing 
against a screw cap 21 closing the outer end of the 
| housing. By adjusting this screw-cap the strength 
of the spring may be varied. The inner end of the 
| plunger 19 has a wedge-shaped nose 22 that normally 


Fig.L- 





| 434.6) 

j}engages within a similarly-shaped recess in the side 
lof the nut 15, the side 22a of the nose, and the corre- 
sponding side face of the recess being disposed radially 


with respect to the axis of the nut 15 and in the line of the | 


axis of the plunger 19, and the opposite side face of the 
nose, and of the recess being inclined at an angle of about 
30 deg. to the axis of the plunger. The arrangement 
| is such that when the hand-wheel 17 is turned in a direc- 
| tion for opening the gate the axial face 22a of the plunger 
nose imparts a positive drive to the nut through the 
| enepaieds axial face of the recess, and thus any desired 
| force may be applied to the hand-wheel 17 to effect the 
| opening of the valve. When the hand-wheel 17 is turned 
in the opposite direction, for closing the valve, the drive 
to the nut 15 is transmitted through the inclined face 
of the plunger. Normally, only # small force need be 
applied to the hand-wheel 17 to close the valve and the 
inclination of the co-operating driving faces and the 
strength of the plunger spring are such that with this 
normal small force the nut 15 will be turned by the wheel 
to lower the valve. If the hand-wheel 17 is overloaded 
by excessive force being applied, as in an endeavour to 
close an obstructed valve, the co-operation of the inclined 
faces will cause the plunger 19 to be forced back. The 
plunger 19 thus acts as a safety clutch. (Sealed.) 


| MACHINE AND OTHER TOOLS, SHAFTING, &c. 


434,893. Sir A. Herbert, A. H. Lloyd, and H. T. 
Harrison, of Coventry. Lathe. (6 Figs.) May 18, 
1934.—The invention relates to change-speed gearing, 
for use in the drive to the main or other spindle of a 
lathe of the kind where a two-part profile device, which 
can be set for a desired gear ratio can have its parts 


| 





duction of the speed selected. The axial movement is 


parts 14 of the profile device whilst the other end lies 
in a peripheral cam slot on a rotatable member 16. 














These cam slots are such that on a single rotation of the 
member 16 the ends of the levers will be rocked away 
from one another to effect the axial movement towards 
one another of the parts 14, 14, and then returned to a 
position in which the profile device can be rotated. 
17 which carries a 
spring-pressed pawl. This catch is normally held in 
the inoperative position by its spring-pressed tail 19 


consisting of a spring returned push rod 21. When this 
rod is pushed to move the bellcrank clear of the catch 
the latter moves into engagement with a dog on a wheel 
23 which is at all times driven from a continuously 
running part of the machine-tool. The wheel 23 and 
members 16, 17 may all be mounted on the same shaft. 
By this means the member 16 can be rotated. After one 
rotation the catch will be tripped by engagement with | 
the bellerank lever and thus brought out of engagement 











symmetrical angular positions, there would be eight 
equally spaced notches at one end of the sleeve, thes 
being adapted to co-act with a dog on the push rod, such 
that only when the profile parts 14 have been correctly set 
is the dog aligned with one of the notches. Then, when 
| the push rod is pushed, the dog can enter one or another 
of these eight notches. If the dog is not in alignment, 
however, the push rod cannot be operated sufficientl; 
| to trip the catch, this being possible only when the profile 
parts have been correctly set. The operator can select 
| beforehand the next gear ratio required at any time, 
}and when this is to be introduced it is only necessary 
| for him momentarily lightly to push a knob when the 
| final operation will be carried out by power. (Sealed.) 


MISCELLANEOUS. 


| 440,518. Babcock and Wilcox, Limited, of 
| London, and F. W. Hollick, of London. Conveyor 
Chain. (6 Figs.) November 3, 1934.—This invention 
is an automatic lubricator for lubricating the roller axles 
of conveyor chains while in motion. Each of the roller 
axles of a conveyor chain 2 is provided with a lubricant- 
| receiving nipple which may be engaged in the travel of 
| the conveyor, by the nozzle of a lubricant gun 5 mounted 
| alongside the conveyor to inject a charge of lubricant 
into each nipple as the axles pass the lubricating station. 
The gun 5 is mounted on a carriage movable at right 
angles to, and parallel to, the chain 2. The gun 5 is 
actuated in the direction at right angles to the chain 2 
by a solenoid 7 having an armature connected to the 
gun 5 by means of a bell-crank 9 and a link 10. When 
the solenoid 7 is energised, the 5 is moved towards 
the conveyor to engage the nozzle with a nipple and to 
inject lubricant into the nipple while the gun 5 is entrained 
by and travels with the conveyor until the solenoid 7 is 
de-energised at the end of the lubricating period. De- 
energisation of the solenoid 7 is followed by retraction of 
the gun 5 under the action of the weight of the armature 
or of a spring, by disengagement of the nozzle from the 
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nipple and by restoration of the carriage to initial position 
under the action of a spring ready to commence a new 
cycle of operations with re-energisation of the solenoid 

Energisation and de-energisation of the solenoid 7 
are controlled synchronously with the operation of the 
conveyor by apparatus which includes a solenoid contro! 
switch 12 operated by a lever 13 influenced by a spring 
and co-operation with a follower 15 which participates 
in the movements of a lever 16 influenced by a spring and 
arranged in the path of and engageable by the axles, at 
any part of the chain. The switch components are 
carried by a switch-box 18 which is adjustable lengthwise 
of the conveyor track by manipulation of a hand-wheel 19 
to synchronise the actuation of the gun 5 with the 
movement of the conveyor. When the lever 16 is 
engaged by an on-coming axle, it is rocked from upright 
position against the action of its spring, and the switch 12 
is held closed by the lever 13 during the interval in 
which the axle rocks the lever 16 from the position a 
to the position 6. When the lever 16 is released by the 
axle, the levers 13, 16 are restored to initial position 
by their springs and the switch 12 is opened. The switch 
12 is in circuit with a manually-operated mains switch 
The gun nozzle is connected with limited lateral play to a 
bracket 21 guided for movement parallel to the axis 
of the nozzle and carrying, in front of the nozzle, a 
divergent nose-piece 22 which engages with the axle 
ends to guide the nozzle into accurate register with the 
nipples. (Accepted January 15, 1936.) 
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OIL AND COAL BUNKERING 


EXTENSIONS IN THE CANARY 
ISLANDS. 


Tae accounts of harbour works and the like 
appearing from time to time in these columns have 
been, in the main, of operations on the grand scale 
financed by and constructed for Governments or 
powerful dock boards, but the smaller undertakings 
of private firms are not without an interest of their 
own. In such belief we now propose to describe some 
developments in the Canary Islands by Messrs. Cory 
Brothers and Company, Limited, 57-59, St. Mary 
Axe, London, E.C.3, of which Mr. Marshall Tate has 
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ment work does not extend beyond additional quay 
accommodation and new breakwaters, and the 
official administration does not seem yet to have 
fully recognised that energetic action is necessary 
to remedy the lack of warehouses and transit sheds, 
and of cranes and accompanying facilities for dis- 
charging and loading. Quays are piled with goods 
awaiting removal either inwards or outwards, and 
while the use of ships’ own tackle in cargo handling 
may suit local interests, it is, in the long run, a serious 
handicap to trade. In the development of their 
own facilities, such firms as Messrs. Cory may do 
much good in setting an example of progress apart 
from benefit to themselves. 








53. 


A partially successful attempt has been made to 
improve conditions by the berthing of a coal hulk 
in the inner harbour of Las Palmas, to which hulk 
are attached coal-carrying floats equipped with 
operating cranes. There appears to be, however, 
strong labour opposition to mechanical handling in 
general ; while financial problems also exist. 

The Government, although dilatory as regards 
dock buildings, has now made some consider- 
able advance in improving the port from the point 
of view of shelter, as will be seen in the sketch 
map Fig. 1, below. The city of Las Palmas 
is situated on the coast in the north-eastern part 
of the almost circular island of Gran Canaria, but 
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been in responsible charge as resident engineer. We 
are indebted to Mr. Tate for the data on which this 
account is based. Before dealing with the develop- 
ments, however, some comments on the causes 
by which they were determined seem advisable. 
The Canary Islands are politically divided into two 
groups, one consisting of Fuerteventura, Lanzarote 
and Gran Canaria, with Las Palmas, on the latter 
islands, as the capital town. The other group 
consists of Tenerife, with Santa Cruz as capital, 
and Gomera, Palma, and Hierro. The works 
now dealt with are at Las Palmas and Santa 
Cruz. Prior to the opening of the Panama Canal 
and the rapid growth of ports on the African coast 
and Madeira, the Canary Islands formed an impor- 
tant place of call for bunkering, &c., but the annual 
pre-war tonnage of 8,000,000 tons entering their 
ports has now shrunk to something less than half 
that figure. On the other hand, the increased agri- 
cultural activity of the Islands has resulted in 
improved export trade, and this, with the growing 
popularity of “ cruising ” and increase in the inter- 
island traffic, has called attention to the need for 
modern facilities. At the moment port-improve- 


















Bunkering, both coal and oil, is one of the main 
activities at both Las Palmas and Santa Cruz. 
There are two oil stations at each port, and of these 
at Las Palmas, one is the property of the Sociedad 
Petrolifera Espafiola, a subsidiary of the Shell- 
Royal-Dutch group, and the other belongs to 
Messrs. Cory, Hermanos y Cia, a subsidiary of 
Messrs. Cory Brothers and Company, Limited. At 
Santa Cruz one station forms part of an oil refinery 
originally built by Messrs. The Bethlehem Steel 
Company, U.S.A., and now under composite control 
and supplying its products to Spain, and the other 
is owned by the Port authorities. The oil-bunkering 
services are now good and modern, but the methods 
of coaling are stated to be both costly and crude. 
Discharge from the collier is by ships’ tackle into 
150-ton or 200-ton lighters alongside, the coal 
generally remaining on these loose or in sacks, 
until wanted for bunkering. The ship taking the 
coal, probably anchored in the outer harbour to 
lessen the heavy port charges, is waited upon by 
these lighters, from which the coal is passed in 
sacks by her own tackle. This results in high 
labour costs and other charges but is normal practice. 
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its port lies on a peninsula connected with the 
mainland by a neck of land at one point only some 
500 yards in width and having but a single street 
for traffic to and from the quays and the city. 
Originally the harbour was protected by two moles 
viz., the La Luz mole, a in the map, 4,264 ft. long by 
30 ft. wide, and at right angles to this, the Santa 
Catalina mole, marked 6, 1,968 ft. long by 65 ft. wide, 
the two forming a harbour of about 160 acres. 
Parallel to the La Luz mole and 1,130 ft. from it has 
been built a new outer mole c; this is 8,537 ft. long 
by 36 ft. wide. At a distance of about 1,840 ft. from 
the shore end of the new mole is a quay joining 
the old and new moles, the space behind which has 
been filled in, thus forming an Esplanade of about 
30 acres in extent and providing additional berthing 
space of 950 ft., with from 33 ft. to 36 ft. depth of 
water. In front of this Esplanade the La Luz mole 
has been widened to 164 ft. for a length of 754 ft., 
as will be evident from Fig. 1. It is probable that 
ultimately the La Luz mole will be widened and 
lengthened to about 5,000 ft., as shown by the 
dotted lines. A short mole, roughly of the same 
dimensions as the Santa Catalina mole and parallel 
to it, has been put in hand. This is marked d in 
the map. A third mole, a little farther south, 
marked e¢, may in time come into being. The end 
of this mole would be in line with the end of the 
new outer mole, and so it would form a more 
complete enclosure, not only protecting the shipping 
from storms, but acting as a deterrent to silting. 
In any case, these short lateral moles might relieve 
some of the congestion through the narrow neok 
and single road previously mentioned. In the 
meantime the area of approximately 130 acres 
lying between the new outer mole and the La Luz 
mole may be considered as the outer harbour of 
the port. The depth of water is from 36 ft. to 
46 ft. 

The lay-out just referred to will be made clearer 
by the view of the port given in Fig. 3, Plate III. 
This shows the work in progress and is looking 
almost due South. In the middle distance may be 
seen the La Luz mole with the Santa Catalina mole 
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behind it. At the extreme left is a portion of the wave-recoil coping. The tanks were erected on 
New Outer Mole and connecting it with the La Luz | concrete rings, 5 ft. deep by 2 ft. 6 in. wide at the 
mole is the nearly completed cross quay wall and the | top, but splayed at the bottom, as the ground, 
partially-filled-in Esplanade to landward of it.| being “ made,” rendered spreading of foundation 


The concrete block-casting yard for the new mole is 
to be seen at the bottom left-hand corner. The con- 
crete is poured from a tower. The complementary 
view of Fig. 4, Plate ILI, is taken looking north. In 
the foreground is part of the block casting yard, 
with a second pouring tower. The aggregate is 
quarried from the site visible behind the tower. 
Messrs. Cory’s oil station is seen to the right of the 
tower. The firm’s concession is the irregularly- 
shaped area indicated by hatching at f, in Fig. 1. 
It has a total area of 14,052 sq. m. (151,255 sq. ft.), 
but only the westerly portion of it is at present 
occupied. The area occupied by the oil station is 
indicated by cross hatching and is 5,485 sq. m. 
(59,040 sq. ft.) in extent. 1t should be understood 
that Messrs. Cory are responsible for the lay-out of 
their oil station only, the construction of the moles, 
esplanades, &c., being a Government undertaking 


carried out by Messrs. Sociedad Metropolitana de | 


Construccion, Barcelona, the work being financed 
to the amount of 60 per cent. by the Government 
and of 40 per cent. by the Island authorities. 

The northern side of Messrs. Cory’s area is bounded 
by the shore end of the New Outer Mole, a few notes 
on the. construction of which may now be given, 
particularly as in the vicinity of the station the 
external face has been formed with a wave-recoil 
coping, the oil station, before the coping was pro- 


vided, being very wet in heavy weather. The | 


mole is constructed throughout of monolithic 
concrete blocks resting on a concrete sack base. 
As already stated, the aggregate was quarried at 
the end of the site. The crushing and mixing were 
carried out in the buildings seen on the left of Fig. 4, 
and the dry mix was conveyed in partitioned trucks 
to the bases of the two towers seen in this illustra- 
tion and in Fig. 3. These towers had jibs enabling 
22 block bays to be covered. 
tion was about 4 m. (13 ft. 14 in.) per day, or the 
laying of 6 blocks to 8 blocks of various sizes per 
day. The general structure of the mole near the 
oil station will be clear from Fig. 5, Plate LI. It 
comprises a roadway with a tunnelled parapet on 
the seaward side, below which is the wave-recoil 


The rate of construc- | 


|load advisable. The weight of the tank and its 
contents is not, however, taken wholly on the 
foundation ring. The area inside the ring, which 
projects 20 in. above the ground, was smoothed to 
this level, and surfaced with a layer of concrete 
2 in. thick provided with four soak holes. It was 
then filled up to the top of the concrete ring with 
sand from nearby dunes, washed and rammed. 

| The tank bottoms were erected on chocks of 
|cross-piled timber, as shown in Fig. 11, Plate 
| III, to afford access to the underside and, after 
|; caulking, testing and tarring, were lowered into 
position. Just prior to lowering, the sand bed 
inside the ring was formed with a slightly convex 
surface. When the tank was filled the deflection 
of the bottom bedded it down on the sand, with 
the result that there was sufficient fall from the 
centre to the walls to ensure proper drainage when 
cleaning. An interesting operation was carried 
out during the erection of the 100-ft. tank in the 
group of three. It was found that a better disposi- 
tion of the outlet, already cut, could be secured by 
twisting the base and the first strake attached to 
it round for a distance of about 6 ft. 6 in. measured 
on the circumference. To effect this, steel sleepers 
were inserted at the top of the timber chocks, and 
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|upon these were laid lengths of old oil piping 10 in. 
| in diameter, the bearing surface of the piping on 
the bottom of the tank being formed by a wooden 
jand a steel sleeper. Inside the outer ring of chocks 
| was a ring of four similar piles, but on these, instead 
|of piping, old balls from a ball mill were used. 
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The general rates of pay may also be of interest 
as evidence of the relative cheapness of labour in 
Spain. These rates were in force in 1932, when the 
work was commenced, and are stated to be substan- 
tially the same at the present time so far as these 
two Spanish provinces are concerned. Mechanics 
(including riveters, &c.), erectors, and skilled car- 
penters, 12 pesetas per day ; less skilled mechanics, 
10 pesetas per day; assistants to mechanics and 
riggers, 8 pesetas per day; carpenters’ assistants 
and labourers, 6 pesetas per day. These rates are 
for an 8-hour day, and the peseta may be taken as 
approximately the equivalent of 6d. in English 
money. It is stated that, despite poor food, lack 
of education, and a serious lack of hygienic living 
conditions, the Spanish workmen are reasonably good 
at their job, especially the skilled men, though slow 
where reduced physique plays its part. The climate 
of the Canary Islands is on the whole too uniform, 
and the lack of invigorating cold periods is apt to 
make it enervating. This affects the workman, who 
is not able to obtain a change of air. The majority 
of British business houses counter the climatic 
effects by granting two weeks annually and two 
months’ leave in alternate years. This enables 
employees either to go up into the hill country or 
to return home, in the latter case the fare being 
paid by the employer. 

On the completion of the tanks, they were filled 
with sea water to test the shell for tightness, and 
advantage was taken of this condition to test the 
roofs also, the space above the water level being 
filled with low-pressure air, and the joints being 
painted with a soapy solution, when any leakage 
showed itself by bubbles. Some extra caulking and 
welding at the plate corners was invoived, but the 
| precaution proved useful as, subsequently, steamers 
| occasionally discharged loads which filled the tank 
up to the top of the roof—not a good practice, but 
preferable to having to pay for undelivered stock. 
| Each tank was calibrated by filling from 40-gallon 
| drums to a height of 1 in. above the crown of the 
bottom. Readings for the complete tank were then 
| checked both by measurement and calculation, all 
| proper allowance being made and subsequently 
| official charts were prepared. Each tank is earthed 
| at three points by well-sunk and packed earth-plates. 
| All are painted with three coats of Dampney’s 





coping. Two views showing this coping are given | Six jacks and two well-anchored tackles were em- | graphite paint, the bottom strake being black and the 
s: = " . . . | 2 ° ° . > i » shite = »? . 

in Figs. 6 and 7, Plate III. The coping is reinforced, | ployed to provide the twisting force and, by using a | F€ mainder white, with the company’s name in bold 

the longitudinal rods being connected by transverse hammer beat to co-ordinate the men’s efforts, the | lettering on the side. After the sea-water test, the 


rods following the seaward contour, these again | tank came smoothly round inch by inch, the whole 
being cross-braced by rods at a slightly inclined | operation being completed in about 15 minutes. | 
angle. The wall is stepped at the back, the parapet | The construction, including the roof, of the tanks, | 
top being formed by the arched construction seen | which are riveted, will be clear from Fig. 11. The | 
in Fig. 8, Plate III. The concrete of the coping was tanks, as finished, are best seen in Fig. 5. The 
poured in a form which was moved along as the work | top is reached by a two-flight staircase, and protec- 


| tanks were scoured and washed with fresh water, and 


the roofing steelwork and underplating oil swabbed. 
A final check was given to all levels and alignments. 

Before dealing with the pipe line from the tanks 
to the intake-discharge points along the moles, 
the pumping plant at the station may be briefly out- 
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progressed. The front portion of the form is shown 
in Fig. 9, Plate ILI, the completed mould with stepped 
back construction and flat ends being seen in posi- 
tion ready for pouring in Fig. 16, page 68. This 
section is continued for the length of the oil depot 


tion is given by a fence with connecting gangways. 
The customary manholes, explosion hatches, dip- 
ventilation fittings, drains, oil and steam connections 
jare provided. The latter are fitted so that fuel oil, 


| which requires heating for handling, can be stored 





From that point to the end of the mole the | in any of the tanks at will. The provision consists 
of coils of tubing, 3 in. in diameter, arranged so 
that there is a fall of 1 in 50 for drainage. 

It may not be out of place to give some account 


only. 
wave-recoil coping is absent and the front facing the 
sea is flat. The parapet is continued, however, being 
carried on piers in arcale fashion from the end of the 
Esplanade, as shown in Fig. 10, Plate IIT. of the conditions under which the erection was 

The oil station itself may now be dealt with. | carried out. The tank material was supplied by 
It comprises three tanks arranged in a group at | Messrs. Tees-Side Bridge and Engineering Works, 
one end of the area, and a single tank at the other, | Limited, M iddlesbrough, and required very little 
with the pump house and boiler house in between. | attention in assembling. The heating coils were 
The lay-out is shown in Fig. 2, page 55, which may | supplied by Messrs. John Spencer, Limited, Wednes- 
be compared with the view of Fig. 5, Plate III. The | bury, Staffs. The erection was disturbed by some 
group of three tanks consists of one 100 ft. in dia- | degree of labour unrest, due to political and adminis- 
meter, and two each 72 ft. in diameter. The single | trative feeling. There was a shortage of skilled 
tank is also 72 ft. in diameter. All are 35 ft. high. | men for riveting and caulking, and it was necessary 
The capacity of each large tank, expressed in weight | to give some all-round training and exercise constant 
of water at 62 deg. F., is 7,645 tons, and of each small | supervision to ensure anything like “ smooth flow ” 
one is 3,963 tons, the total capacity of the four | conditions. Pneumatic tools were used for both 
tanks being 19,534 tons. The area was first exca- | riveting and caulking. At the start, certain of the 
vated to a depth of 1-5 m. (5 ft.). This, with a | men were able to close 500 rivets to 600 rivets per 
covering sand-fill of 0-5 m. (20 in.), assumed by | day, a rate nor markedly dissimilar to production 
the authorities to act as an emergency soak-away, | rates in this country, but as soon as it was found 
and a minimum wall height of approximately 4-5 m. | necessary to introduce trainees trouble arose with 
(15 ft.), met the legal requirements for oil-storage | the local trades unions, who insisted on the rates 
as to volume enclosed. The walling is of mass shown in Table I being worked to, and in addition 
concrete up to a height of about 10 ft., and above | required two men on each “ gun,” apart from the 
that of large pre-cast concrete blocks. The enclosure | usual gang on heating, passing, holding, &c., with 


is kept dry, even in the heaviest storms, by the | higher pay for these men. 


lined. The pumps are steam driven and are housed 
in the building nearest the three tanks, in Fig. 5. 
The boiler-house is more to the foreground of this 
illustration. It stands in a walled enclosure at mole 
level and access to the pump-house and tanks com 

pound is obtained by a steel staircase over the bund- 
wall, this arrangement being a safeguard against fire. 
and in maintaining a full authoritative volume of the 
| bund. Space between the pump-house and boiler- 
house has been left for the installation of a second 
pump-house, when this should prove necessary. The 
building adjacent to the boiler-house, at present used 
as offices and stores, can, similarly, be used for future 
boilers. The cylindrical tank seen in front of the 
boiler-house is a water tank of reinforced concrete. 
29 ft. 6 in. in diameter by 13 ft. 1} in. high and having 
a capacity of 250 tons. Both boiler-house and pump- 
house are steel-framed buildings made by Messrs. 
Boulton and Paul, Limited, Norwich, with pre-cast 
concrete brick walling. They are 30 ft. square in plan 
by 15 ft. high to the eaves. The boiler-house contains 
two boilers of the locomotive type, each with its own 
chimney, 30 in. in diameter by 65 ft. high. The 
smokebox doors are nearly flush with the external 
surface of the wall of the house, so that the tubes can 
be swept from outside through special doors. The 
boilers were made by Messrs. Ruston and Hornsby. 
Limited, Lincoln. Each has an evaporative capacity 
of 6,000 lb. of steam per hour from feed water at a 
temperature of 150 deg. F. at a pressure of 200 lb. 
per square inch. Two feed pumps of Messrs. Mum- 
| ford’s vertical type are provided ; each is capable of 
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The manifold in front of the pump 
house is shown in Fig. 14, page 68. 
The purpose is, of course, by manipula- 
tion of the valves with which it is 
fitted to connect the several tanks with 








Fig. 12. 


handling the feed water for both boilers, that is 
12,000 Ib. per hour. The delivery pipes are fitted with 
automatic feed regulators. A view of one of the 
boilers is given in Fig. 12, above, from which it will 
be gathered that they are oil-fired, the firebox being 
extended by a dry-walled furnace at the bottom. The 
daily service oil tank is carried on a steel gantry out- 
side the boiler-house; near it is a sunk hotwell 
chamber, 9 ft. deep, containing a Braithwate steel 
section tank, 8 ft. by 4 ft. by 4 ft., to which all con- 
densate from the tank heating coils, pumps, &c., is 
brought, this tank being also connected to the stor- 
age water tank. 

The pump-house contains two duplex horizontal 
direct-acting compound oil pumps made by Messrs. 
Dawson and Downie, Limited, Clydebank. One of 
the pumps is shown in Fig. 13, on this page. Witha 
steam pressure of 200 lb. per square inch, each pump 
can deliver 300 tons of fuel oil, of 0-97 specific 
gravity, against a pressure of 250 lb. per square inch, 
working at a speed of 28 double strokes per minute. 
The low-pressure cylinders are provided with a by- 
pass high-pressure steam connection for use in start- 
ing, if required, and a suction strainer is embodied 
in the pump end. A Merryweather double-acting 
fire pump, with a delivery capacity of 60 tons of 
water per hour against a pressure of 175 lb. per 
square inch when working with steam at a pressure 
of 150 lb. per square inch, is situated in the boiler- 
house. The pump is fitted with air vessels on both 
the suction and delivery pipes, and the suction, 
which is fitted with a strainer, can draw from either 
the fresh or salt water supply, the pipe for the latter 
crossing the mole and dipping into the sea well 
below low-water level. A long building abutting 
against the boundary wall of the boiler-house en- 
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the mains, either through the pumps 
or by gravity flow. Itshould be under- 
stood at this point that the oil station, 
although situated at the shore end of the new outer 
mole, along which pipe mains run, serves the La 
Luz mole also. The pipes from the station to the 
shore end of the latter mole cross the esplanade, 
and in this area had been laid down some years 
before work on the station was commenced. These 
pipes were, however, found to be in an unsatisfactory 
condition, and had to be wholly relaid. They are 
carried in an underground gallery of hardcore and 
cement with a sand fill, the top of the gallery being 
covered with rammed earth or with setts in concrete 
in the vicinity of the mole approaches. The pipes 
emerge on the mole about 1,000 ft. from its shore 
end, and consist of two 10-in. mains, one for diesel 
oil and the other for fuel oil laid side by side. 
Along the mole they are carried to service stations 
about 400 ft. apart on brackets on the quay face, 
an exposed position resulting in occasional damage. 
The arrangement was, however, rendered unavoid- 
able by the original construction of the La Luz 
mole, and has not been adopted for the new outer 
mole. The pipes to and on the La Luz mole are some 
5,000 ft. long, and have screwed joints. 

Returning to consideration of the manifold, of 
the four pipes seen coming from the pump-house in 
Fig. 2, two are suction and two are delivery pipes, 
the pipe to the left of the grid being an omnibus 
cross-connection. Crossing these five pipes are 
nine pipes making the connections with the tanks 
and quay mains. All the pipes, Tee-pieces, valves, 
&c., making up the manifold are 10 in. in diameter 
as are also the pipe connections to the tanks. A 
pipe connection to one of the tanks is shown in Fig. 
15, page 68. The pipe is carried on angle iron sup- 
ports on concrete bases; the supports also carry 
a 3-in. steam pipe to the heating coils, and a 1}-in. 


closure houses a mess-room and lavatories, a/| pipe for the coildrains. The coils are in two sections 


mechanics’ shop, and the electric plant. 


The latter|in the tank, hence the duplicated valves. 


The 


comprises a Lister Diesel-electric generating set,| valve seen to the side of the oil-pipe connection, 
& 54-cell, 75-ampere-hour chloride battery and a | is 6 in. in diameter, and is used for recovery of oil 
switchboard. The engine has a single water-cooled|on settlement after cleaning down the tanks. 


cylinder and develops 
600 r.p.m. 
current at 110 volts. 


5 brake horse-power at| 
The generator, of 2-5 kW, supplies direct | of the New Mole, in the tunnel of which they are 
The fire mains and lighting | carried on steps as far as the end of the Esplanade. 


From the manifold, the oil pipes cross to the wall 


circuits are shown in Fig. 2, on which are also indi-| From this point onwards they are carried in three 
cated the oil mains between the tanks and the | tiers on steel brackets along the side of the wall, 
— these mains terminating in a grid-iron | Two of the pipes are 10 in. and one is 8 in. in dia- 
manifold, 





| meter, and extend for approximately 3,600 ft. along 
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this New Mole, with provision for future extension. 
In this length there are 12 service crossings to the 
quay side. One of these is seen in Fig. 17. The 
trenches are covered in across the mole and the man- 
hole for access to the control valves is flush with its 
surface, so that there are no projections interfering 
with the traffic on or other use of the mole. 

The view of Fig. 17 was taken before the arcaded 
parapet was constructed. The pipes are sheltered 
by it and are therefore well protected. The joints 
are made by Victaulic couplings. All oil pipes 
above ground are treated with Wailes-Dove solution 
and all those underground with both this solution 
and enamel. The pipes were tested with sea water 
to a pressure of 500 Ib. per square inch and a fresh- 
water flush was used before putting into service. For 
connection to the ships, viz., oil-tankers for discharge 
or vessels for bunkering, Leyland Petrolitic flexible 
hose in 25-ft. lengths, and 8 in., 6 in., and 2 in. in 
diameter were supplied. These are stored, along 
with the necessary fittings, tools, lamps and flags, 
in large hose-boxes with flaps and covers at con- 
venient points. There is telephonic communication 
between the station buildings and the service points, 
the cables being enclosed in pipes as are also 
the lighting cables in the station. In the latter 
area the pipes are painted in different colours for 
purposes of identification, e.g., white for live steam, 
red for fire service, blue for lighting cables, yellow 
for telephone cables, &c. 

That the station and pipe lines had been care- 
fully laid out and erected was evident from the fact 
that they have functioned satisfactorily since the 
arrival of the first incoming oil-tanker and that of the 
first vessel for bunkering. The only mishap was a pipe 
breakage on the La Luz mole due to a vessel colliding 
with it. In a period of 18 months some half-dozen 
tankers delivered their cargoes and sixty odd vessels 
bunkered with fuel oil or Diesel oil or both. The 
deliveries varied from 66 tons to 6,600 tons. An 
unavoidable difficulty in operation is the varying 
rate at which different vessels can take delivery of 
oil. This makes it impossible to run the pumps 
regularly at their most economical rate. A ship 
taking oil slowly is easily dealt with, but others, 
capable of accepting a load rapidly and requiring it 
as soon as possible make big demands on the plant ; 
thus, in one loading it was necessary to put on the 
two pumps from two tanks, the resultant delivery 
being through a single 10-in pipe, the frictional 
head loss in this case amounting to nearly 200 lb. per 
square inch. The Diesel oil handled in this period 
was never heated, but the fuel oil coming from 
Aruba and having a specific gravity of 0-9847 at 
60 deg. F., required considerable heating to keep 





sufficiently fluid to obtain the best delivery rate. 
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a rule this oil was kept at a temperature of between 
40 deg. C. and 35 deg. C., being heated by live steam 
when the lower figure was reached. Individual tanks 
were kept as full as possible and transfers made as 
opportunity offered, the emptied tank being then 
steam-cleaned and hosed in the usual manner. For 
the shore-trading section, which is contained in a 
separate enclosure at the shore end of the station, 
the shell of a cylindrical boiler from an old tug was 
utilised as a 5-ton tank. This is supported on a 
frame of disused 10-in. oil piping, and is complete 
with the necessary fittings. 

Tank top procedure is confined to taking tem- 
peratures and dip samples, the calculations 
and teste being made in the laboratory in the presence 
of the engineer of the ship concerned. The original 
close-scale thermometers on the tank top proved 
difficult to read accurately in cool weather, and special 
open-scale double-reading instruments were sub- 
stituted for them. These thermometers were 
supplied by Messrs. Negretti and Zambra, London, 
and are provided with an oil receptacle, the effect 
of which is to keep thé column stationary for a 
sufficiently long period to enable the scale to be read 
with At an early stage of the working 
of the station it was found desirable to institute a 
somewhat comprehensive system of logsheets, 
recording attention to individual plant and details 
of service. As in such a place as Las Palmas the 
supply of men with experience in the handling of 
oil is limited, local men had to be trained and the 
logsheet system, involving daily reports, proved 
very useful in getting such men accustomed to 
routine and interested in their own particular duty. 

The home report showed itself of value in giving 
a precise history of a ship’s proceedings and pro- 
viding pertinent data, and also enabled the head- 
quarters offices at London to handle in an informed 
manner any difference of opinion as to the quantity 
or quality of oil taken into store or embarked, and 
so forth. It is stated that the cost in both time and 
money of these logsheets and reports was infini- 
tesimal compared with their working value. The 
usual working routine includes periodic blowing- 
down of the boilers, opening-up of the pumps and 
cleaning of the strainers, the remainder of the mens’ 
time between ship visits being occupied in keeping 
the station plant clean and in order. Except on 
tanker duty or an all-night bunkering job, two shifts 
were worked in the station, viz., from 6 a.m. to 2 p.m. 
and from 2 p.m. to 10 p.m. daily, Sundays being 
free and the shifts changing their hours weekly. The 
hose pipe gang on the quays were treated some- 
what differently, as also was the police guard of 
three men. The latter had a rather more com- 
plicated schedule to cover the whole 24 hours, two 
men being on duty each night to ensure safety of the 
plant, and each man being given one day off duty 
each week. 

The work above described and the starting-up 
and running for 18 months of the station was 
carried out by Mr. Marshall Tate, as resident 
engineer. It will be realised that much detail has, 
necessarily, had to be omitted from the account, and 
that the job was carried out under considerable 
difficulties, since the construction of the New Outer 
Mole and of the Espianade was proceeding at the 
same time in close proximity to the area occupied by 
Messrs. Cory. There can be no doubt, however, but 
that this firm has contributed greatly to the facilities 
of this important port by the provision of the oil 
station, as well as by other works at Las Palmas 
which will form the subject of a second article, along 
with works at Santa Cruz, Tenerife. 

(To be continued.) 








OIL-ENGINE TRACTION 
(Concluded from page 46.) 


Activiriss in Asia in 1936 extended from Turkey 
to Japan, but detailed information is not always 
available. With three 150-brake horse-power four- 


IN 1936. 


wheeled cars powered by M.A.N. engines, the Turkish 
State Railways made their entry into oil-engine 
traction, while the Japanese Government Railways, 
after about two years of inactivity, introduced a 
480-brake horse-power three-car train and three 
500-brake horse-power oil-engined shunters for 
service round Kobe. Oil-engined trains and cars 
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showed an increase on the Japanese private railways 
and in Manchukuo, but very little information is 
yet available regarding the performance of the 
Siamese locomotives and cars, beyond a simple 
statement in the last annual report that the total 
distance run by oil-engined vehicles in that period 
was 945,672 km. This means an average yearly 
mileage of only 28,000 per vehicle. The Yunnan 
Railway, in Indo-China, put into service six Saurer- 
engined railears designed firstly to recapture traffic 
from the roads by a quick and frequent interurban 
service between Hanoi and Haiphong ; and secondly, 
to accomplish the journey of 530 miles from Hanoi 
into the Chinese province of Yunnan in daylight 
hours, and thus cut more than 50 per cent. from the 
steam time. In both of these respects they have 
been so successful that the neighbouring Indo- 
Chinese State Railways have ordered several oil- 
engined cars. After comprehensive trials with the 
two 880-brake horse-power Armstrong-Whitworth 
oil-electric locomotives on the broad-gauge mail 
trains, the Ceylon Government Railways decided 
to go in for set trains for four cars, and ordered 
from Messrs. The English Electric Company two 
360-brake horse-power units seating 314 persons, 
which are to be run on interurban and stopping 
services, for which purpose they are being stream- 
lined. Since then Messrs. Armstrong-Whitworth 
have sold the two locomotives to the Buenos Ayres 
Great Southern Railway, the gauge of which, 
5 ft. 6 in., is the same as that of the Ceylon 
Railways. Events in India have moved more 
slowly than they did in 1935, but the Bombay, 
Baroda and Central India Railway purchased one 
of the Armstrong-Whitworth new standard 350- 
brake horse-power shunters with a weight of 47 tons, 
&@ maximum tractive effort of 24,000 lb., and an 
Armstrong-Sulzer engine of 350 brake horse-power. 


There appears to be a certain divergence of opinion 
on the proved merits of oil-engined units between the 
London boards and the executive staffs of certain 
of the South American railways, but, nevertheless, 
numerous railcars and trains have been ordered in 
Britain by Argentine railways; in fact, at least a 
dozen have been on order for two years. During 
1936, the Buenos Ayres Great Southern Railway 
ordered 106 100-brake horse-power cars with 
Gardner engines; two 900-brake horse-power 
oil-electric locomotives with Harland-B. and W. 
two-stroke engines; and the two ex-Ceylon 880- 
brake horse-power locomotives. An associated 
company, the Buenos Ayres Midland, ordered 
ten twin-articulated trains, each with two 100-brake 
horse-power Gardner engines, four of which will 
be for main-line work, four for local services, and 
two for parcels, poultry, and light merchandise 
traffic. Near the end of the year, the Buenos Ayres 
Pacific Railway turned from English makers and 
ordered half-a-dozen railcars of 240 brake horse- 
power from Ganz, mainly as a result of tardiness in 
quoting and the lack of prompt delivery. According 
to a speaker at a recent meeting of the South Ameri- 
can centre of the Institution of Locomotive Engin- 
eers, the Buenos Ayres Pacific Railway envisages 
railcars or oil-engined trains to run from Buenos 
Aires to Mendoza, about 650 miles. The perfor- 
mance of the 34 Ganz cars delivered to the Argentine 
State Railways between January and July has 
led that organisation to appear in the market again, 
and it is expected that an order for another 50 oil- 
engined cars will be placed soon at an aggregate 
price of about 5,000,000 paper dollars. The Ganz 
cars now running are divided up over the metre, 
standard, and broad gauges; they are all of 240 
brake horse-power with four-speed gearboxes, and 
are developments of the Arpad car of the Hungarian 
State Railways. As is usual with Ganz vehicles, 
the cars are maintained under contract by the 
makers. Progress has been made in Brazil by the 
ordering of another two oil-electric set trains by 
the Sao Paulo Railway. Now under construction 
at Scotswood, these trains will be powered by 
600-brake horse-power supercharged Armstrong- 
Sulzer engines ; they are to have buffets, and a seat- 
ing capacity of 134. Like the 450-brake horse- 
power train now running, they will be hauled up 
and down the Sierra incline by a length of ordinary 
steel rope. In addition to the Séo Paulo order, 
another Brazilian Railway, the Central, made 
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progress by ordering five twin-car Fiat vehicles 
of 290 brake horse-power for its 5-ft. 3-in. gauge- 
lines. 

In a loose way “ North America” is regarded 
merely as another name for the United States, and 
as far as developments in oil-engine traction arc 
concerned it might well be so, for the only activity 
in Canada has been the construction of a 600-brak« 
horse-power shunting locomotive by thé Canadian 
Pacific, a line not hitherto employing Diesel units. 
Measured in money, the progress in the United 
States has been phenomenal. Not less than 
1,100,0002. has been spent during the year on stream- 
lined set trains alone, and not less than 1,000,000/. 
on railcars and locomotives. Both the Chicago, 
Burlington and Quincy, and the Union Pacific 
Railroads, have two 12-car oil-electric trains running 
on 16-hour schedules over their routes from Chicago 
to Denver, 1,034 miles and 1,048 miles, respectively. 
The former trains are of the Zephyr type with an 
aggregate engine capacity of 3,000 brake horse- 
power and a weight of 564 tons, while the Union 
Pacific sets are of Pullman-Standard make, with a 
total output of 2,400 brake horse-power and a tare 
weight of 570 tons. The Burlington line also put 
into service two seven-car 1,800-brake horse-power 
Zephyrs on the 66-m.p.h. Twin Zephyr service 
between Chicago and St. Paul, previously worked 
by three-car sets of 660 brake horse-power which 
have been transferred farther south. Another 
Diesel-hauled trans-continental service introduced 
during the year was the Atchison, Topeka and Santa 
Fé “ Super-Chief ?” from Chicago and Los Angeles, 
which is pulled by the double-unit 3,600-brake 
horse-power Winton-engined oil-electric locomotive 
which caught fire on a test trip during 1935. From 
La Junta to Dodge City, the booked start-to-stop 
time for the 202-4 miles is 145 minutes, equivalent 
to 83-7 m.p.h., and including a scheduled pass-to- 
pass time of 101 m.p.h. over a distance of 5 miles. 
The locomotive itself cost about 74,0007. The 
Union Pacific introduced two eleven-car oil-electric 
trains on its Chicago-California services in June, 
the first of which has two Winton engines totalling 
2,100 brake horse-power and the second two engines 
aggregating 2,400 brake horse-power. Competing 
with the 1,200-brake horse-power five-car “ Green 
Diamond ”’ train built in 1936 for the Chicago-St. 
Louis service of the Illinois Central, the Chicago and 
Alton line has put on to its Abraham Lincoln 
express, the 1,800-brake horse-power oil-electric 
locomotive being owned by its parent company, the 
Baltimore and Ohio ; both trains average 58 m.p.h. 
to 59 m.p.h for the 295 miles. The Illinois Central 
also introduced three very heavy freight transfer 
locomotives to handle 3,000-ton trains over the 
20 miles between Chicago and Markham yards. 
Two are of 1,800 brake horse-power, with two 
engines, and the third has a single two-stroke, 
ten-cylinder Busch-Sulzer engine of 2,000 krake 
horse-power. The weights vary from 143 tons to 
154 tons and the starting tractive efforts from 
86,000 Ib. to 102,000 lb. Numerous heavy shunting 
locomotives were set to work all over the United 
States during 1936. They had a variety of engines— 
Alco, Ingersoll-Rand, Cummins, Winton, and 
Westinghouse, and all had electric transmission, 
which, indeed, is universal in North America. 








THE PHYSICAL SOCIETY’S 
EXHIBITION. 
(Continued from page 29.) 

ConTINUING our account of the exhibits in the 
trade section we may mention that that of Messrs. 
The Drayton Regulator and Valve Company, 
Limited, West Drayton, Middlesex, was confined this 
year to a selection of “ Hydroflex ” metal bellows, 
which they manufacture under licence from the 
Clifford Manufacturing Company. The bellows are 
made by a patented hydraulic process from thin- 
walled tubing, which is placed inside a collapsible dic 
fitted with a series of rings extending inwards from its 
circumference, and equal in number to the number 
of convolutions to be formed in the finished bellows. 
Hydraulic pressure is applied to the interior of 
the tubing, which bulges out between the rings, and 
the latter are then gradually moved together, so 
that a bellows is formed from a length of cylindrical 
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AUTOMATIC VOLTAGE REGULATOR : 
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Messrs. METROPOLITAN- VICKERS 


ELEcTRICAL Company, LIMITED. 

















Fie. 10. 


AUTOMATIC FURNACE-TEMPERATURE REGULATOR; MESSRS. METROPOLITAN- VICKERS 


ELEcTRIcAL Company, LIMITED. 


tubing in a single and continuous operation. It 
is pointed out that a tube having any defect will 
be destroyed during production, so that only 
perfect beliows can be turned out. Another point 
of interest is that the bellows can be formed with 
@ naturally closed end, so that one soldered joint 
can be eliminated. The bellows, which have 
numerous applications in connection with thermo- 
static-control systems, refrigerator-gland seals, &e., 
are made with outside diameters ranging from 
fs in. to 44 in., with normal free lengths from 1} in. 
to 3} in., and with maximum deflections between 
« in, and 1}in. They can be used under vacuum 
or pressures up to 500 lb. per square inch, applied 
internally or externally. 

Several interesting items were included in the 
exhibits of Messrs. Metropolitan-Vickers Electrical 





Company, Limited, Trafford Park, Manchester, 17, 
and of these we may first mention the portable 
subjective noise meter shown. This instrument, 
which gives readings directly in phons (B.8.), 
depends upon the aural comparison of the noise 
under investigation with a pure reference tone 
having a fixed frequency of 800 cycles per second 
and an adjustable amplitude. The reference tone 
is produced by a valve oscillator, and its amplitude 
is adjusted by means of a calibrated attenuator 
until the sound heard in a telephone earpiece is 
judged to be of the same intensity as that of the 
noise to be measured. Either a single earpiece or 
two earpieces may be used, the latter being con- 
sidered preferable. In this method the earpieces 
are placed over the observer's ears and quickly 
removed, enabling him to listen alternately to the 


reference tone and the noise, using both ears in 
each case. 

Another exhibit of considerable interest was a 
small and inexpensive form of automatic voltage 
regulator for use with alternating-current and 
direct-current generators, including synchronous 
condensers, where extreme accuracy of regulation 
is unnecessary. Actually it is capable of maintaining 
the voltage constant within + 2} per cent. of the 
normal value from no load to full load, and can be 
applied to any shunt-wound exciter or generator 
for which the maximum field current required does 
not exceed about 10 amperes, provided that the 
resistance required in the regulator is not more 
than 50 ohms and the power to be dissipated con- 
tinuously in the regulator is not greater than 
100 watts. A photograph of the regulator is repro- 
duced in Fig. 8, on this page, and a diagram of 
connections is given in Fig. 9. It comprises two 
stacks of rectangular carbon plates which may be 
connected either in series or in parallel with each 
other. Under each carbon plate is a metal spacer, 
which acts as a fulerum on which the plate can be 
rocked, and near the front of each plate is a silver 
contact passing right through it, while near the 
rear edge is a spacer of high resistance. Each 
stack of plates can be tilted backwards or forwards 
by means of a vertical rod connected to a horizontal 
lever, which is rocked by means of a solenoid 
energised from the circuit to be regulated. When 
the stacks are tilted forward a path of negligible 
resistance is provided through the silver contacts, 
and when they are tilted backward a path of high 
resistance is formed by the resistance spacers. An 
air dashpot connected to the horizontal lever 
effectively checks any tendency to hunting. 

The operation of the regulator is as follows : 
When the control solenoid is de-energised, or the 
voltage is sufficiently low, the stacks are tilted 
forward so that the silver contacts are closed and 
all the resistance in the regulator is short-circuited. 
Under normal operating conditions, however, when 
the regulated voltage is within the set limits, a 
proportion of the plates (approximately the upper 
half of each stack) are tilted forwards and the 
corresponding number of silver contacts are closed. 
If, then, the voltage of the generator rises, the 
plunger of the solenoid is pulled upwards, causing 
the closed silver contacts to open in succession and 
increase the resistance of the stacks sufficiently to 
restore the generator voltage to its correct value. 
Similarly, a small drop in the generator voltage 
causes the silver contacts to close in succession 
until the correct voltage is again restored. 

The space at our disposal will not permit us to 
deal with all the remaining exhibits of the company, 
which included remote-indicating equipment and 
a special relay designed to enable a meter to register 
kVA-hours, or kVA-demand, by impressing on the 
meter voltages, which maintain a fixed phase relation- 
ship with the currents in the meter elements irre- 
spective of any power-factor changes in the system. 
We may, however, refer briefly to an automatic 
furnace-temperature regulator illustrated by the 
photograph reproduced in Fig. 10, on this page, 
which formed part of the exhibit. This regulator 
is designed for use with resistance furnaces of the 
muffle type. It has the advantage of being operated 
from alternating-current mains and is claimed to 
be extremely sensitive and reliable in service. A 
working range from 20 deg. C. to 600 deg. C. is 
possible, and we understand that temperatures can 
be maintained constant within +0-1 deg. C. for 
several hours and within +0-5 deg. for periods of 
the order of a week. The regulator consists essen- 
tially of a Wheatstone bridge, one arm of which is 
formed by a  platinum-resistance thermometer 
located in the furnace. Unbalance of the bridge 
network causes the contacts of a sensitive moving- 
coil relay to close, and this has the effect of reducing 
the bias on the grid of a pentode amplifying valve. 
The resulting increase in the anode current of the 
valve closes a power relay, consisting of a thermally- 
operated vacuum switch, which effects control of 
the furnace current. With this arrangement, it is 
pointed out, the current in the moving-coil relay is 
only a few microamperes, which minimises the 
possibility of the contacts sticking, and this is 








further reduced by superimposed impulses delivered 
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Fie. 11. Avuro-Repgeater System; Messrs. 


EVERETT, 


at intervals of 20 seconds from a condenser dis- | 
measured to a value of one volt or more, which can | 


charging through a neon lamp. The inherent time 
delay of the vacuum switch is sufficient to prevent 
its operation by the impulses from the neon lamp 
circuit, thus obviating undue deterioration of the 
contacts. Compensation is provided for changes in 
atmospheric temperature and the equipment is fully 
protected against parasitic oscillations. 

Several of the exhibits of Messrs. Everett, Edg- 
cumbe and Company, Limited, Colindale Works, 
Hendon, London, N.W.9, were for the purpose of 
transmitting instrument readings to a distance, 
and apparatus of this type installed at Fulham power 
station is illustrated diagrammatically in Fig. 11, 
above. In this apparatus, known as the Auto- 
Repeater system, the originating instrument a is 
an unbalanced-load wattmeter for summating the 
outputs of three turbo-generators. The torque of 
the movement a is opposed by that of a permanent- 
magnet moving-coil movement b, and assuming the 
former to be exerting the greater torque, the contact 
ce will close in the forward sense and energise the 
Synclock motor d. This will turn the toothed 
sector e to the right and cause the induction regu- 
lator f to generate an increased current which, after 
rectification at g, passes through the winding in 
the movement 6. This gradual increase of current 
continues until the torque of b equals that of a, 
which then brings the contact c to the “ off” 
position. If the output of the turbo-generators 
should now fall, the other contact at c will be made, 
thus energising the Synclock motor A and turning 
the sector e to the left. The current in } will then 
decrease until equilibrium is again restored. By 
this means a direct current proportional to the 
torque of a, and therefore to the power, is passed 
into the pilot wires and thence through the windings 
of indicating and recording instruments at the 
receiving end. Actually at Fulham, one of the 
indicating instruments at the receiving end is so 
large, having a dial about 7 ft. square, that a direct- 
acting movement cannot be used to operate the 
pointer. A repeating instrument, similar in prin- 
ciple to those at a and b in Fig. 11, is therefore 
employed, except that in this case both movements 
are of the moving-coil type. 

The electrical measuring instruments shown by 
Messrs, Everett, Edgouribe and Company, Limited, 





included a high-tension electrostatic voltmeter for 
use with cathode-ray tubes as used in television work, 
a voltmeter of the same type specially designed for 
use at high radio frequencies up to 10 megacycles, 
and an all-purpose testing instrument with alter- 
nating-current and direct-current ranges from a few 
millivolts to 500 volts, current ranges from a fraction 
of a milliampere to one ampere, and a number of 
direct-reading resistance and capacitance ranges. 
Special attention has been given by the firm to the 
development of rectifier-operated instruments for 
the measurement of low voltages in order to avoid 
the errors usually associated with instruments of 
this type. This has been accomplished by using a | 
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small transformer to step up the voltage to be| 


be measured with precision. The disadvantage of | 
this arrangement in the past has arisen from the | 


| fact that a comparatively large magnetising current | 


is taken by the transformer, but this has been | 
overcome by using highly efficient nickel-iron cores. 
The instrument exhibited had a low range from | 
zero to 20 millivolts and two other ranges from 


zero to 100 millivolts, and zero to 500 millivolts, | 


respectively. 

Another interesting instrument shown 
direct-reading leakage indicator due to Messrs. 
Stubbings and Quenza and developed for use on | 
the trolley ‘buses of the London Passenger Transport | 
Board which have both trolley poles insulated. 
The instrument consists essentially of a direct- 
current voltmeter provided with an external zero 
adjustment which enables the pointer to be moved 
to any part of the scale. The instrument is first 
connected between the positive main and earth 
when the pointer deflects to the right. The pointer 
is brought back to the zero position and the instru- 
ment is then connected between the negative main 
and earth. The deflection obtained in this case is a 
measure of the insulation resistance of the system 
and is read directly in ohms. The instrument is 
equally applicable to three-wire systems. 

The only other exhibit of this firm to which we 
are able to refer was a graphical recorder normally 
driven by a Synclock synchronous motor but having 
a standby spring drive for use in the event of a failure 
of the current supply. In this case the spring- 
driving mechanism is electrically wound and is also 
continuously regulated so as to agree precisely with 
the speed of the Synclock motor. Thus if the 
current supply should fail, the spring mechanism 
continues to drive the chart without any change in 
the running conditions. A reserve of as much as 
seven days’ running can be provided, if necessary. 
A graphical recorder exhibited and fitted with this 
mechanism was of the flush pattern with the cover 
arranged to hinge downwards and swing the entire 
instrument forwards so that all the parts were easily 
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accessible. In common with all other graphical 
recorders made by this firm, magnetic damping was 
employed, no oil being required. 

The exhibit of Messrs. George Kent, Limited, 
Luton, was confined this year to the Multelec 
recorder and controller for temperature, pH values, 
electrolytic conductivity of solutions, &c., in 
industrial applications. This instrument, which | 
utilises either the potentiometric or Wheatstone | 
bridge systems for operation, was described in | 
detail on page 554 of the previous volume of 
ENGINEERING, so that we need not deal with it| 
here. Instruments for various applications were | 
shown at the exhibition, together with several | 
types of primary elements, one of which is illus | 
trated in Fig. 12, on this page. This is an antimony- 
calomel unit designed for tank mounting, and | 
having a useful range from 2-0 pH to 11-5 pH.| 
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Fig. 12. Antimony-CaLomeL pH ELEcTRODE ; 


Messrs. G. Kent, Lowen. 


As will be seen, it is of simple design and of robust 
construction. It is suitable for use with such 
solutions as slurries and pulp mixtures, there being 
no danger of choking, and it has the additional 
advantage of not requiring any quinhydrone 
solution, which has to be made up weekly. The 
unit produces an electromotive force of 0-4 volt, 
or more, for a pH range from 3-0 to 10-0, and can 
therefore be connected directly to the galvanometer 
of the recorder without any intermediate voltage 
amplification. Two resistance thermometers are 
fitted to each unit to give automatic temper- 
ature compensation, and it is stated that the 
unit requires the minimum of attention. If the 
slurry or pulp line is under pressure, a separate 
hopper is required with this unit to bleed a small 
sample continuously from the line. A unit of the 
same type, but designed for flow-channel mounting 
was also shown, but such units are not suitable 
for dealing with liquids containing large quantities 
of solids in suspension. Either type can, however, 
be used, according to the existing conditions, for 
the measurement and control of pH values in 
waterworks practice, and also in the treatment of 
sewage and trade effluents. 

Optical lanterns and microscopes were the main 
exhibits of Messrs. C. Baker, 244, High Holborn, 
London, W.C.1, but the exhibit of most direct 
interest to engineers was an Introscope, for examin- 
ing the internal surfaces of ships’ propeller shafting. 
boiler tubes, gas bottles, metal aeroplane spars. 
and other surfaces which cannot be seen directly. 
These instruments, we are informed, can be mack 
up to 33 ft. in length, but that actually exhibited 
was half of a 16-ft. instrument. The optical system. 
which is enclosed in a steel tube 1 in. in diameter 
having no external projections, incorporates a 
stainless-steel mirror, a small but high-powered 
electric lamp, an objective and collecting lenses, 
and an eyepiece. Internal focusing, covering 
distances from 5 mm. to 80 mm., is provided at th 
eyepiece end. The 16-ft. instrument is made in 
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four lengths of 4 ft. each, which can be used indepen- 
dently or in combination ; the joints are of the 
interlocking type so that there is no risk of accidental 
detachment in use. The tube, it may be noted, is 
grooved at l-in. intervals throughout its length 
to facilitate the location of any defect observed. 
Messrs. C. F. Casella and Company, Limited, 


Regent House, Fitzroy-square, London, W.1, 
showed recording microphotometers, a direct- 


reading anemometer, a micrometer water level, 
Dr. J. S. Owen’s ultra-violet light apparatus, and 
a thermal precipitator for dust sampling. The 
last-mentioned instrument was initially developed 
by Professor R. Whytlaw-Gray and Dr. R. Lomax, 
under the auspices of the Department of Scientific 
and Industrial Research, but it has been further 
developed as a standard dust-sampling instrument 
by Messrs. H. L. Green and H. H. Watson. The 
instrument depends for its action upon the fact that 
a Space entirely free from dust is left round a heated 
wire in a dust-laden atmosphere. Air containing 
dust in suspension is drawn diametrically across a 
small cylindrical chamber in the axis of which is a 
wire heated by the passage of a current, while on 
each side of the chamber and parallel with the 
direction of the air flow is a micro cover glass 
located so that its plane just cuts the dust-free 
space round the wire. It is found that, with this 
arrangement, the whole of the dust particles from 
0-2 to about 20 in diameter that enter the 
chamber are deposited in a line on each of the two 
cover glasses, which can be removed to enable 
the number and size of the particles to be determined 
under a microscope. A calibrated water aspirator 
is used to draw a measured quantity of air through 
the instrument so that the number of dust particles 
contained in unit volume of air can be ascertained. 
The apparatus is suitable for use in laboratories, 
lactories or mines. 

The exhibits of Messrs. Adam Hilger, Limited, 
48, King’s-road, Camden-road, London, N.W.1, 
included spectrometers, Donaldson colorimeters, 
photo-electric microphotometers, comparators, 
polarimeters, &c., for spectrographic and other 
work. Of more direct interest to engineers, 
however, was the Dekkor universal projector 








on this page. 
for the projection, on an enlarged scale, 
of screw and worm profiles, form gauges, 
cutters, &c., and, combined with a day- 
light cabinet having an internal mirror 
system and a light hood, it can be used in 
the open workshop; the apparatus is 
shown in this form in Fig. 13, while 
Fig. 14 shows the illuminator on the left, the work 
holder in the centre, and the projection lens and 
prism mounting on the right. Interchangeable 
projection lenses give magnifications of either 
50 diameters or 25 diameters, and the ground glass 
screen at which the observer is looking in Fig. 13 
measures 12 in. by 15 in. With a magnification 
of 50 diameters, the useful field is 0-24 in. by 0-30 
in., and for 25 diameters it is 0°48 in. by 0-60 in. 
The instrument can accommodate work up to 8 in. 
in length between centres and up to 6 in. and 3 in. 
in diameter for magnifications of 25 diameters and 
50 diameters, respectively. Enlarged photographic 
templates of standard thread forms are made for use 
with the projector, departures from the standard 
being indicated by bright spaces between the image 
and template in the case of undersize work and by 
dark patches in oversize work. 

What we believe to be a unique feature of the 
apparatus is the special form of illuminator em- 
ployed, the design of which enables the profiles of 
the threads of screws, hobs and worms having long 
leads and of considerable depth, to be projected. 
These cannot be projected by a collimated or parallel 
system of illumination owing to interference and 
reflection. The illuminator of the Dekkor projector 
is based on the fact that the rake or helix angle at 
any point on a screw thread depends upon the 
diameter ; the difference between the helix angle 
at the crest and at the root of a thread may be 
quite considerable and a parallel beam will either 
fail to show the correct profile or will produce an 
image which is out of focus. To allow for this, 
the illuminator is designed so that by the setting 
of a single controlling handle, just visible at the 
top of the illuminator in Fig. 14, the rake of the light 
is progressively altered from root to crest of the 
thread so as to correspond with the helix angle at 
each point, although in end elevation of the screw 
the light is still parallel. At the zero setting of the 
control handle the light is parallel and is therefore 
suitable for the profile projection of flat gauges, 
&e. It may be pointed out that threads with 
vertical flanks cannot be projected even with the 
system of illumination above referred to, but it is a 
simple matter to calculate whether or not interference 
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The apparatus is intended , screw. Interference is a maximum with screws 


having vertical flanks, and does not usually occur 
with ordinary vee threads. It is due to the fact 
that the flank of the screw on a selected section 
parallel with the axis cannot be illuminated by 
light parallel to the helix angle owing to the intrusion 
of the remainder of the section into the beam. A 
large wooden model of a worm with removable 
sections was exhibited to illustrate the variations 
of helix angle in different planes between the root 
and crest. 

Among a variety of physical apparatus exhibited 
by Messrs. Griffin and Tatlock, Limited, Kemble- 
street, Kingsway, London, W.C.2, which was mostly 
intended for use in educational establishments, we 
noticed a new design of ripple tank, one of the 
chief features of which is an improved method of 
stroboscopic illumination. This, it is claimed, 
permits a compact form of construction to be 
employed while ensuring exceptionally good illumina- 
tion of the image formed by transmission through 
the liquid medium. The apparatus is operated 
from alternating-current mains, and synchronisation 
of the stroboscope and the rippler can be effected 
over a wide range of speeds. Another of this firm’s 
exhibits which may be mentioned was a form of 
spring pistol for testing the compressive strength of 
cement and concrete by the indentation method. 
The piston, which is constructed of a light alloy, 
has in the barrel a spring plunger in which a hardened 
steel ball is mounted. The end of the barrel is 
applied to the surface of the concrete and the 
plunger is then released by a trigger allowing the 
plunger to descend under the action of the spring 
and causing the ball to make an indentation in the 
concrete similar to that produced in a Brinell test 
of metal. The compressive strength of the concrete 
is inversely proportional to the surface area of the 
indentation, which can be determined by measuring 
the diameter. To facilitate this operation a 
magnifier and scale, illuminated by a battery lamp, 











are incorporated in the handle of the pistol. Pro- 
vided that the material under test is of uniform 
texture, or has a uniform matrix, the compressive 
strength obtained by this method is said to be in 
close agreement with the results of crushing tests. 

The exhibit of Messrs. W. Edwards and Company, 
Allendale Works, Vaughan-road, Loughborough 
Junction, London, 8.E.5, comprised examples of 
vacuum gauges of the Pirani and McLeod -types, 
mercury-diffusion pumps and steel liquid-air traps 
for use in conjunction with them, rotary vacuum 
pumps, and a selection of instruments and apparatus 
made by Messrs. Kipp and Zonen, for whom Messrs, 








exhibited, which we illustrate in Figs. 13 and 14, 


will occur with any other given form of worm or 





Edwards are agents. These included Moll micro- 
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galvanometers, thermopiles, a colorimeter and 
nephelometer, vacuum thermocouples due to Moll 
and Burger, a torsion-string galvanometer due to 
Moll and van Dyck, and apparatus for measuring 
dielectric constants. For the measurement of low 
pressures, the McLeod gauge is still widely used, 
but as commonly made it has the drawbacks that 
the glass reservoir is fragile, the mercury easily 
spilled, and the rubber connecting tubing soon 
perishes. The design of the gauges of this type 
made by Messrs. Edwards has, however, been 
modified to avoid these defects, All parts in contact 
with mercury are of stainless steel or iron, with the 
exception of the actual gauge head, which is joined 
to the vertical steel tube by a standard conical 
joint sealed with vacuum wax ; standard calibrated 
replacement heads can be fitted in a few minutes. 
For use where an all-glass system is essential, and 
where a full-length gauge would be inconvenient, 
the short form air-lift McLeod gauge, illustrated in 
Fig. 15, on page 61, has been introduced. In this 
gauge, air which is allowed to enter through a 
capillary bore in the two-way cock connected to 
the reservoir as shown, forces mercury up into the 
centre tube, permitting a reading to be taken. To 
lower the mercury, the tap is turned the other way, 
making connection with a rough vacuum system 
or evacuated vessel, and the air is thus withdrawn 
from the mercury reservoir. These gauges are 
made in three ranges, viz., 0-1 to 0-00001, 2-0 to 
0-001, and 10-0 to 0-01 mm. of mercury, and 
are supplied with interchangeable heads, as in the 
case of the rubberless gauges. 

A portable fluoroscope, designed in collaboration 
with the Home Office for use in legal or criminal- 
investigation work, was included in the exhibit of 
Messrs. The Thermal Syndicate, Limited, Vitreosil 
Works, Wallsend-on-Tyne. It consists of a quartz 
mercury-vapour lamp enclosed in a metal lantern 
having a black-glass filter and mounted on an 
adjustable stand, although it can also be held in 
the hand. The lamp is self-striking, and can be 
used on either alternating-current or direct-current 
circuits. Another exhibit was a three-stage mercury- 
condensation pump constructed entirely of fused 
silica, and capable of producing very low pressures 
when operating with the comparatively high fore 
pressures which are readily obtainable with the 
cheaper forms of oil pumps. It is stated that the 
maximum fore pressure with which the pump will 
operate satisfactorily is 8-5 mm. of mercury, and 
the vacuum attainable is 0-000009 mm. of mercury. 
We may mention also that some examples of 
alumina laboratory ware were also shown. We 
understand that this ware is now produced in 
England, and that it can be used in metallurgical, 
ceramic and other research work requiring tempera- 
tures up to 1,950 deg. C. 

Several instruments making use of cathode-ray 
tubes were included in the exhibit of Messrs. 
Standard Telephones and Cables, Limited, North 
Woolwich, London, E.16, and of these we may 
mention a transient recorder designed for observing 
and recording high-speed transients such as occur 
in the surge testing of transformers, in cable 
testing, on power-transmission lines, &c. The instru- 
ment comprises a tube unit and a mains unit, 
each of which is separately portable, and in use the 
two units are plugged into each other back to back 
without any other connection between them. The 
arrangements are such that the incoming transient 
breaks down a pre-set spark gap which causes the 
cathode-ray spot to appear on the screen, and to 
sweep across it in a time which can be varied from 
one microsecond to one millisecond, but with a 
time lag of a fraction «f a microsecond ; suitable 
timing waves can afterwards be applied. A high- 
vacuum tube, with anode voltages up to 5,000, 
is used, and permanent records can be obtained 
by means of a camera which can be clamped on 
to the front of the tube unit. This camera is pro- 
vided with a lens working at f 1-9, and uses plates 
or films measuring 6 cm. by 44 cm. It is capable 
of recording traces passing across the screen in 
one microsecond. 
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box with an opening through the sides, through 
which the dust-laden air is passed, a lamp in one end 
which directs a beam of light through the air, 
and an eyepiece through which the illuminated 
dust stream can be observed. Part of the light, 
however, passes directly to the eyepiece through 
a pair of polarising prisms, one of which is rotated 
until a match is obtained between the polarised 
light and that passing through the dust. The 
angular position of the prism is then noted, and 
from it the amount of dust present in the air can 
be determined from a table and diagram. The 
instrument is very sensitive, and we understand 
that dust, when present to the extent of only a 
few milligrammes per cubic metre, can be detected 
with it with ease. It can be used in mines in connec- 
tion with silicosis investigations, and also for check- 
ing the efficiency of dust-collecting equipment, &c. 

We may mention also a microscope of particularly 
substantial construction, shown by this firm, and 
intended for measuring the diameters of Brinell 
impressions. The microscope is mounted on a 
horizontal ball-bearing slide carried by a stout 
cylindrical steel pillar on a heavy cast-iron base, 
the lateral displacement of the microscope, corre- 
sponding to the diameter of the impression, being 
measured by means of a micrometer reading to 
0-01 mm., or, by a vernier, to 0-001 mm. The 
ball-bearing slide, which is used by the firm in a 
variety of other microscopic apparatus, gives @ 
particularly smooth and easy movement which is 
entirely free from backlash. 


(T'o be continued.) 








TESTS FOR BREEZE AND CLINKER 
AGGREGATES. 


ALTuovuGn breeze and clinker can be employed for 
making cheap and light-weight concrete, the materials 
have long been known to possess certain disadvantages. 
The strength is much below that of concrete made with 
ballast, but this may be no drawback; the chief 
disadvantage lies in the porosity of the resulting 
concrete and its power to absorb moisture. Further, 
if sulphur be present, the aggregate will seriously 
affect reinforcing steel. It has been pointed out that 
these materials are liable to contain a portion 
which has not been rendered completely inert by the 
process it has gone through. The main danger arises 
from volume changes which this portion may undergo 
in the setting and maturing processes. It is not possible 
without tests to determine whether such unsuitable 
material is present, and on account of the value of such 
concrete for particular work, such as partitions, &c., 
the Building Kesearch Board has latcly paid attention 
to the subject and devised tests which are recommended 
for this purpose. 

Methods suggested are described in Bulletin No. 5, 
by Dr. F. M. Lea, entitled 7 he Properties of Breeze and 
Clinker Aggregates and Methods of Testing Their 
Soundness.* The instructions for making the tests 
given rightly emphasise the care to be taken in selecting 
the sample, and the method of doing this is laid down. 
After the sample thus obtained has been ground, sifted 
and dried, a portion of it is formed into a pat. Three 
parts of the sample by volume are mixed with one part 
of a mix of cement and plaster of Paris, parts by weight 
being used for the latter. The whole is gauged with 
water to a plastic consistency, sufficient being placed 
on a glass plate to form a pat 3 in. in diameter and 
} in. high at the centre. This is kept in a moist atmos- 
phere for 3 hours to 4 hours, and then submerged for 
4 days. If after 4 days in water fine radial cracks 
appear at the edges, or the edges have lifted in a 
marked manner, or the pat has become loose on the plate, 
the breeze must be considered as unsound. 

In a second method of testing recommended, a small 
sample of aggregate ground to pass through a 100 B.S. 
sieve is used. Three grains of the sample are shaken 
up in a test tube containing 25 c.c. of a methylene blue 
hydrochloride solution of concentration 0-5 gram per 
litre. The contents are allowed to settle overnight, 
and the next day the colour is compared with that of 
a standard solution and should be deeper than that 
of the lather. If equal, or lighter, the breeze 
is dangerous for use. This test is not reliable 
in all cases and must only be used in conjunction with 
the pat test. These two tests can be carried out on 
the works, but the third method is only suitable for the 
laboratory. 





An instrument known as a Tyndallometer, used | 


for determining the amount of dust present in the | 
air, was shown by Messrs. E. Leitz (London), 20, | 
Mortimer-street, 


London, W.1. It consists of a 





dry and weigh the sample and then ignite and weigh 
again. The change in weight on ignition calculated 





* H.M. Stationery Office. Price 6d. net. 


The method used in this last test is to | 
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as a percentage of the weight of the dried material 
gives an approximate measure of the combustible 
material present in the clinker. The methods here 
briefly indicated are fully described in the Bulletin, 
the contents of which are a very useful contribution 
to the attainment of an improved standard of testing 
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Kempe’s Engineer’s Year-Book, 1937.—If this well 
known work is to justify its sub-title of “A Com 
pendium of Modern Practice...” it is clear that a 
mere general revision is hardly sufficient, as change is 
more rapid in some sections than others. One such 
section is that of machine tools, which the reader will 
find to be new; not that its predecessor was even 
obsolescent, but the ground gained in _ recent 
experience had not been covered by it, and complete 
re-modelling gives a more coherent result than a process 
of addition. The section on aero engines has also been 
re-written, and expanded from 8 pages to 17 pages in 
the process. In view of the rapid development in this 
branch of engineering, this change was due. All the 
other sections have been revised, some being added 
to and corrected where necessary. The editor, 
Mr. Loughnan St. L. Pendred, hopes the vigilance 
of the users of the book will be exercised in this latter 
direction, and accordingly a number of blank pages 
have been incorporated on which to note any slips or 
omissions. As there is a good deal of information about 
which merits publication, but is hardly of sufficient 
magnitude to work up into an article, it would seem 
that these pages, which are perforated and addressed for 
tearing out and sending in, could be usefully filled by such 
matter. The descriptive section, viz., that dealing with 
specific manufactures, continues to expand and, though 
it contains information supplied by the firms concerned, 
should not be looked upon as being merely disguised 
advertising. To know how this or that works, or how it 
is made, is essential to the well-informed engineer, 
regardless of who makes it. This edition, the 43rd, 
retains the general form and appearance of its recent 
predecessors, though it is larger by 12 pages than the 
last issue. The price is also the same, viz., 3ls. 6d. 
net, and publication remains in the hands of Messrs. 
Morgan Brothers (Publishers), Limited, 28, Essex-street, 
Strand, London, W.C.2. 

Diaries and Pocket Books.—A useful pocket diary, 
bound in leather, sent to us by Messrs. The Brush Elec- 
trical Engineering Company, Limited, Loughborough, 
contains, in addition to pagesof postal and miscellaneous 
information, coloured atlases of maps of the world 
and of sectional maps of the British Isles, showing the 
main roads.—Messrs. Clay Cross Company, Limited, 
Clay Cross, near Chesterfield, have sent us two of their 
neat little pocket diaries. These contain views of 
their works and tabulated data regarding their cast-iron, 
spun-iron and concrete-lined pipes, surface boxes, 
manholes, and other products.—Messrs. The Stanton 
Ironworks Company, Limited, Stanton-by-Dale, near 
Nottingham, have addressed to us a useful leather- 
bound pocket diary containing particulars of their 
spun-iron and other pipes, joints, lamp standards, 
tunnel segments, iron-road slabs and other products.— 
A neat pocket diary, bound in leather, has been sent 
to us by Messrs. Braithwaite and Company, Engineers, 
Limited, Horseferry House, Westminster, London, 
8.W.1. This contains examples of work carried out 
by the firm and many tabulated data of interest to 
engineers.—Messrs. Aveling-Barford, Limited, Gran- 
tham, have sent us a useful little notebook containing 
a few reproductions of photographs of their lawn and 
road rollers. 

Almanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. Richardson’s Westgarth- 
Brown Boveri, Limited, 56, Victoria-street, London, 
S.W.1; Messrs. British Jeffrey-Diamond, Limited, 
Stennard Works, Wakefield (two calendars); Messrs. 
E. N. Mason and Sons, Limited, stationers and printers, 
Arclight Works, Colchester ; Messrs. Clayton, Son and 
Company, Limited, Hunslet, Leeds (calendar covering 
the years 1937-1940; the authorities of Heriot-Watt 
College, Edinburgh, and the Principal, Mr. J. Cameron 
Smail; Messrs. Wadkin, Limited, Green Lane Works, 
Leicester ; Messrs. Peckett and Sons, Limited, Atlas 
Locomotive Works, Bristol ; and Messrs. The Wellman 
Smith Owen Engineering Corporation, Limited, Victoria 
Station House, Victoria-street, London, 8.W.1.—Daily 
tear-off calendars have reached us from Messrs. 
The Davenport Engineering Company, Limited, Harris- 
street, Bradford ; Messrs. Harrison and Sons, Limited, 
printers, 44 and 47, St. Martin’s-lane, London, W.C.2. 
A two-monthly tear-off calendar has been sent to us 
by Messrs. Ruston and Hornsby, Limited, Lincoln ; 
Messrs. Demag Aktiengesellschaft, Duisburg, Germany, 
have sent us daily refills for their desk calendar ; and 
Messrs. Blackstone and Company, Limited, Stamford, 
Lines., have sent us a greeting card and a booklet, 





— |entitled “Stamford Calling,” which contains brief 


historical particulars of the town. 
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LABOUR NOTES. 


In December the Home branch membership of the 
Amalgamated Engineering Union increased from 
247,062 to 248,209 and the Colonial branch member- 
ship from 27,230 to 27,235. The number of members 
in receipt of sick benefit increased from 3,166 to 3,407 
and the number in receipt of superannuation benefit 
decreased from 13,987 to 13,961. The number of 
members in receipt of donation benefit increased from 
2,057 to 2,164, and the total number of unemployed 
members from 7,435 to 7,501. 


The writer of the editorial notes in the January issue 
of the Amalgamated Engineering Union’s Journal says 
that in view of the Ministry of Labour’s unemployment 
returns for the various areas, it is “ somewhat puzzling 
to find the First Lord of the Admiralty dwelling upon 
the shortage of skilled labour as he did in addressing 
the National Union of Manufacturers. ‘ Speaking of 
the defence programme,” the Journal’s contributor 
says, “Sir Samuel Hoare remarked that there were 
several difficult problems to solve. One was the fact 
that many industries had lost their skilled labour in 
the bad time. Whose fault is that? Certainly, the 
responsibility does not lie with the unions. Over and 
over again in our own case we have insisted upon the 
importance, during the period of depression, of looking 
ahead as an industry to the state of affairs that would 
arise when the demand for skilled engineers revived.” 


An aspect of the problem that Ministers concerned 
with the supply of skilled labour to such industries as 
engineering should take into consideration is con- 
cerned, the writer goes on to say, with training and 
recruitment. ‘‘ We do not want to see,” he says, “ the 
engineering industry, or Ministers and Government 
departments . . . getting into a panic about the 
supply of skilled labour. Let us consider the question 
of recruiting workers for the skilled trades, by all 
means. Let us discuss training schemes, but do not 
let us commit again the mistakes that were committed 
during the war years when the engineering industry 
faced the same sort of difficulties that are developing 
to-day. Improvised methods are not the right methods 
to use. A White Paper published recently embodying 
a report of the discussions that have taken place 
between the Minister of Labour and representatives of 
a number of industries, including engineering, claims 
that a valuable body of industrial information has been 
made available to the Government on such questions 
as these: What is the size and nature of the supply of 
labour upon which particular industries draw ; what 
is the degree and kind of unemployment in the in- 
dustries ; are the demands for labour fully met ; does it 
attract a sufficient number of young persons ; what is 
the position with respect to training and apprentice- 
ship; is the future labour supply of the industry 
sufficiently provided for, and soon. With such infor- 
mation at its disposal, in regard to the engineering 
trades, the Government should be able to lay down a 
policy that the workers’ and employers’ organisations 
can profitably discuss with a view to meeting such 
difficulties as beset the industry.” 





The Journal’s contributor goes on to claim that 
neither the curriculum of Government training centres 
—nor the period of training given—can produce skilled 
engineers. “‘ The studious flooding of the industry,” 
he says, “ with cheap, unskilled labour, must of neces- 
sity be met with serious opposition by those who have 
invested their working life in the industry and have 
the future to safeguard. Ordered apprenticeship 
training and the regulation thereof are essential to the 
future welfare of the industry. The conception of 
many employers that an apprentice is sacrosanct must 
be dispelled if the lad is to receive the ready assistance 
and guidance from the men in the workshop to contri- 
bute to his training and future well-being. Regulation 
and control of apprentices must not alone be the func- 
tion of the employer.” 


The following appears in the official organ of the 
Amalgamated Engineering Union :—‘ There is a 
growing tendency for branches or groups of members 
to issue circulars to many or all branches of the union. 
Some of the statements in circulars recently issued are 
wholly inaccurate and likely to reflect discredit on the 
union. The executive council take this opportunity of 
announcing that in future no printed or duplicated 
circulars must be issued to branches without their 
authority. Contravention of this instruction will 
render offenders liable to be dealt with under Rule 21, 
Clause 1, for acting contrary to the interests of the 
union.” 





The periodical return of employment and unemploy- 
ment compiled by the International Labour Office at 
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Geneva shows that in practically every country regis- 

tered, unemployment again declined in the fourth 
quarter of 1936, as compared with the figures for the 
corresponding period of 1935, showing that the improve- 
ment which has been taking place for nearly four years 
continues. Austria and Switzerland, however, are 
exceptions. Both of these countries also showed an 
increase of unemployment three months ago. On the 
other hand, in France, Hungary, New Zealand and 
Roumania, where the number of unemployed increased 
three months ‘ago, it has now declined or remained 
stationary. The statistics of employment, which are 
available for only a limited number of countries, but 
which include Luxemburg and South Africa, where 
there are no unemployment figures, show for the most 
part a similar trend. Employment has increased in 
all the countries concerned, except Austria, the Nether- 
lands and Switzerland. In Estonia, Poland and 
Yugoslavia, both employment and unemployment 
appear to have risen, while in the Netherlands there 
are two sets of unemployment figures, one of which 
shows a fall and the other a rise, and at the same time 
the index of employment has fallen. 


It is pointed out by the compilers that, while in a 
number of countries the number of people recorded as 
being in industrial employment is now greater than 
in 1929, it is less than it was in that year in Belgium, 
Canada, Czechoslovakia, France, Luxemburg, the 
Netherlands, Poland, Switzerland and the United 
States. Three months ago, Hungary was in the corre- 
sponding list, but the index of employment in that 
country is now 100-7 (1929 = 100). As no index 
numbers are available, no comparison is made in the 
case of Austria and Germany. 


Writing in the Railway Review, the organ of the 
National Union of Railwaymen, Mr. Marchbanks, the 
general secretary of the organisation, says :—‘* We 
have no fewer than 1,208 members serving on local 
government bodies as aldermen and councillors, 
157 members serving on Public Assistance Committees, 
and 531 members serving on management committees 
of co-operative societies. The union has also no fewer 
than 401 members serving on magisterial benches 
throughout the country. We also have our four official 
representatives in Parliament who are constantly 
watching the interests of the members of the union 
as well as of their constituents with regard to legis- 
lation.” a 

“As regards the future,” Mr. Marchbanks goes on 
to say, “ the executive committee intend to claim, as 
soon as the railway accounts for 1936 are available, 
the restoration of the remainder of the 1931 ‘ cuts,’ 
together with a demand for a minimum wage of 50s. 
weekly to be applied to all men at present in receipt 
of less than that amount. The union has a programme 
which it will promote at the most favourable oppor- 
tunity for a 40-hour week as a step towards a six-hour 
day or 36-hour week; for a guaranteed week and 
guaranteed day for railway shopmen; and for an 
annual holiday of 12 days with pay for all employees 
without prejudice to those employees who receive more 
than 12 days.” 





The Minister of Health has published Part I of 
Local Government Financial Statistics for 1934-5, 
(H.M. Stationery Office, price 6d. net) dealing with the 
subject of poor relief. For over a hundred years, 
the Ministry and its predecessors have published annual 
returns of poor law expenditure, and for nearly sixty 
years these have formed part of the publications known 
as the Local Taxation Returns. The new title of the 
publication is made necessary by the Local Govern- 
ment Act, 1933. In 1834-35, poor law expenditure 
amounted to about 5,750,0001. The returns now 
published show that poor law authorities spent no 
less than 42,507,2651. on revenue account in 1934—-35, 
an increase of over 2,000,000/. compared with 1933-34. 
Towards this expenditure, 2,459,8041. was received from 
the relatives or property of persons in receipt of relief. 
It is estimated that something over half of the total 
expenditure in poor law establishments was on persons 
suffering from bodily or mental infirmity. Out-relief 
cost 18,706,8371., or an increase of 12-1 per cent. com- 
pared with the previous year. Of that total, 8,751,6701. 
went in out-relief to persons ordinarily engaged in 
some regular occupation and their dependants. 





After discussing the matter exhaustively with repre- 
sentatives of the Central ’Bus Committee of the Trans- 
port and General Workers’ Union, the London Passenger 
Transport Board intimated that they could not grant 
the omnibusmen a seven-hour working day. They 
were willing, however, it was stated, to discuss other 
conditions of labour, including the scheduled times of 
services, on their merits. At a meeting of delegates 





from all the L.P.T.B. garages it was agreed by a majority 
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of two to one, on the recommendation of the Central 
*Bus Committee, to continue negotiations on the 
matters which the Board was willing to discuss. 


The weekly organ of the International Labour Office 
at Geneva states that the Finance Committee of the 
Danish Parliament recently approved a Government 
Bill, introduced at the request of the Danish Trade 
Union Federation, to increase the credit nted to the 
Factory Inspection Service for medical research. 





At a recent meeting, the Superior Labour Council 
of France discussed the re-classification of labour and 
allied questions. The Council was unanimous in recom- 
mending the introduction of a series of measures to 
facilitate the occupational re-classification of the work - 
ing class, with a view to reducing unemployment. These 
measures included: (1) Regional organisation of 
apprenticeship on a trade basis and fixing of the 
number of apprentices to be employed in each trade ; 
(2) Compilation of statistics showing the numbers of 
French and alien workers in employment and to what 
extent the labour supply and demand is satisfied in each 
occupational group; (3) Selection of unemployed 
persons and extension of training centres for skilled 
workers in order to facilitate their placing ; (4) Estab- 
lishment of a research institution responsible for organ- 
ising the study of all questions relating to the training, 
recruitment and employment of French labour. 





A committee has been set upin Italy to co-ordinate 
the vocational training of commercial workers. At 
its opening meeting, the chairman stated that the 
work of the committee would be, (1) to co-ordinate 
existing vocational schools of direct or indirect import- 
ance for commercial workers, and to enquire into their 
usefulness, their curricula, their technical and financial 
organisation, &c,; (2) to encourage and organise the 
establishment of new vocational schools more in 
keeping with modern commercial requirements, in 
agreement with the commercial workers’ and em- 
ployers’ associations ; (3) to keep in touch with the 
Ministry of Education and the Ministry of Corpora- 
tions; (4) to make proposals to the Ministry of 
Education concerning the curricula of commercial 
schools and courses ; (5) to co-ordinate and stimulate 
publicity on behalf of vocational training among the 
commercial classes. seem 

There are, it appears from Industrial and Labour 
Information, rival trade unions in Japan. In the course 
of a statement issued after the last session of the 
Japanese Trades Union Congress, it was declared that 
a healthy development of national industry depended 
upon the co-operation of the workers and the farmer 
population. he Government should see, it was 
contended, that the working classes were given the 
right to organise and control their affairs; with such 
freedom to organise, it would be possible to devise 
a means of industrial co-operation. The Congress 
therefore urged the Government to enact a trade union 
law and a collective agreement law. The statement 
concluded with a reference to the suppression of trade 
unions by the military authorities and declared that 
in contrast to advocates of a Popular Front and 
advocates of Fascism, the Congress adhered to the 
principles of sound Trade Unionism. 





A National Association of Patriotic Trade Unions 
has been formed in opposition to the Japanese Trades 
Union Congress. One of its objects is declared to be 
to oppose “ socialists, communists and _ liberals.” 
At its opening meeting, it was announced that 15 
organisations with an aggregate membership of 80,278 
had joined the association, including the Confederation 
of Japanese Trade Unions, the Japanese Industrial 
Labour Club and the New Japanese Seamen’s Union. 


The French School of Scientific Management is now 
in its third session. The tuition given in it is intended 
to assist heads and agents of industrial, commercial, 
and administrative undertakings to carry out their 
various duties, the school being specially intended for 
employees selected for special training by the establish- 
ments employing them. Training includes a general 
course which is compulsory for all, and which inculcates 
the ideas necessary for a true comprehension of scien- 
tific management. In addition, there are optional 
courses in industrial organisation, commercial organi- 
sation, administrative work and office organisation. 





The directors of the Ford Motor Company, Limited, 
announced recently that they have decided to grant 
all the workers in their employment at Dagenham 
two weeks’ holiday with pay. The men at Dagenham 
already have the advantages of a five-day forty-hour 





week and wages that are among the highest paid. 


WATER 


ENGINEERING. 


PUMPING 


HAMMER 


IN 








THE PREVENTION OF WATER 


HAMMER IN PUMPING MAINS. 
WHEN any appreciable volume of water is being | 


pumped through a considerable length of rising main, | 
the risk of strain or even a burst arising from excess 
pressure In connec- | 
tion with water supplies, large volumes are now pumped 
to considerable heads by centrifugal pumps, and while 
there should not be any measurable pulsations when 
they are delivering their normal volume at their 
designed speed, there is always some risk of sudden 
stoppage ; it may be that the pump is under automatic 
control, or it may stop by the operation of some 
protective device, quite apart from the possibility, | 
even if remote, of power failure. 

The momentum of the moving parts is not in such a 
case sufficient to bring about any gradual slowing 
down, and back flow of water will have to be pre- 
vented by some form of valve. For low-head pumping 
the purpose may be served by a reflux or check valve, 
equipment which has been now so improved in design 
that it will meet the situation without too great a tend- 
ency to slam and without excessive hydraulic friction. 
At the same time, in view of the high velocities now per- 
mitted in pumping mains, this type of valve is bound 
to absorb a certain amount of power in friction, and 
should it stick or become sluggish, a sudden slam may 
cause a dangerous rise of pressure. Such valves are 
not, of course, intended to function as stop valves 
while the pump is shut down, neither can they be 
effective in any way other than’ preventing back flow ; 
and as both functions have to be arranged for, it is 
obviously economical to install one valve to serve both 
purposes, with or without further protection against 
surge. 

The main point in the present connection is that, 
if the rising column of water is suddenly stopped, the 
back tlow may do either of two things. If arrested 
suddenly by the closure of a flap valve, it will very 
likely cause an excessive rise of pressure, which, even 
if it does not cause a burst, may weaken joints so that 
there will come a time when they will leak, while risk 
of a fracture is always present If that should happen 
or the reflux valve fail to act at all, there will be a 
sudden back flow which may reverse the motion of the 
pump with possibly disastrous results and it may, 
further, cause a negative pressure in certain parts of the 
line of an intensity sufficient to cause collapse. To 
meet these conditions the -ate of closure of the valve 
must be controlled, while the valve itself should also 
be of a type which will not absorb more friction head 
than is absolutely unavoidable. Further, it may, in 
circumstances to be alluded to later, be desirable 
to provide additional protection in the form of a 
controlled relief or excess-pressure valve, commonly 
referred to as a surge suppressor. This appliance 
opens rapidly and closes slowly, its opening being 
initiated on the down surge which tends first to the 
production of a vacuum. It is this vacuum which is 


is one which cannot be ignored. 


applied to the opening of the surge suppressor so as to 
prevent the main surge building up excessive pressure. 
In other words, if this relief valve, which is what a 
surge suppressor becomes for all practical purposes, 
vpens instantly on the initiation of the low-pressure | 








Fig. 2. 


valve’ 
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will be 
when the arrives, 
closing slowly thereafter 
during the dissipation of 
the fluctuations. 

So far as prevention of 
backflow is concerned, the 
conditions cited are satis 
factorily met by the use of 
a needle or plunger valve 
of the Johnson class, such 
as that shown in Fig. 1, 
which is one constructed by 
Messrs. J. Blakeborough 
and Sons, Limited, of Brig- 68240) 
house. Valves of this class 
are installed in connection with pumping stations of 
the Rotterdam and Sydney Waterworks and at the 
Bamlet Bight plant of Messrs. Synthetic Ammonia 
and Nitrates, Limited. As the diagram in Fig. 2 will 
make clear, this valve will provide, under manual 
operation, the necessary stop valve, while it is also 
capable of functioning as a check or reflux valve. In 
the latter case the controlled rate of opening results 
in very good starting conditions, since it does not 
commence to open until the pump has actually built 
up some presssure. As shown in Fig. 2, the arrange- 
ment comprises a control gear a connected with the 
valve-operating cylinder 4, the return line from the 
latter to a being fitted with a throttle valve c. Pressure 
from the pumping main is admitted to the base of a 
by the connection shown, and as soon as it builds up 
sufficiently, lifts the hollow valve against the dead 
weight, until the top connection is opened directly to the 
right-hand end of the cylinder 6, whereupon the main 
valve opens. As a result of the pressure being main- 
tained, the main valve will remain open so long as 
pumping continues. If this should cease the pressure 
will fall and the control valve will drop, putting the 
right-hand end of ) into communication with the top 
exhaust port in a. The large deadweight d will then 
close the valve, subject to the restraint imposed by the 
throttle valve c. The final closing motion thus brought 
about is quite slow. The control is fitted with hand 
adjustment as shown, and the main valve with hand 
control so that it can be used as a stop valve. 

In addition to the well-known streamline form, it 
will be clear that this arrangement possesses the other 
desirable features of gradual opening and slow closure, 
while it will remain closed until the pump has run up 
to speed and has created a predetermined pressure ; 
the construction, however, as will be understood, 
tends to be costly. As an alternative, of rather cheaper 
and simpler construction, the cone type of valve shown 
in Fig. 4 may be adopted. This elaboration of the 
familiar plug cock is much used by American hydraulic 
engineers. When open it provides a full and un- 
obstructed circular waterway, a further advantage 
being that it can be very conveniently located at the 
throat section of a Venturi tube, which reduces the cost 
of the installation as a whole, in addition to saving some 
space, without in any way affecting the accuracy of 
the Venturi. The construction illustrated is that of 
the American Chapman Valve Company, of Indian 
Orchard, Mass., though a similar principle is made 
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use of in the Rota valve of the Morgan Smith Company. 
of York, Pa. The plug can be raised from its seat, 
when it is quite easily moved. It is turned through 
the 90 deg. required to open or close it by movement 
of the piston in the hydraulic cylinder shown. The 
piston is formed with helical cam surfaces e, which engage 
with the arms of a crosshead on the valve spindle, 
and, on rising, on the admission of water to the bottom 
of the cylinder, this arrangement gives the necessary 
quarter-turn motion to the valve after an_ initial 
| hifting movement, effected through the screw f on the 
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WATER HAMMER IN PUMPING MAINS. 
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Spindle, has raised the plug clear of its seating. 

freed, the turning motion is practically frictionless. 
‘n alternative arrangement this class of valve can be 
operated by a horizontally-disposed 
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deration by reason of the fact that the curve of area 
cut off during the movement of the plug is similar to 
a parabola with the result that, towards the end, the 
| reduction of area proceeds at a materially reduced rate, 
| thus counteracting any tendency to water hammer. 
| This characteristic, together with the flexible means 
| of adjusting the timing of the opening and closing 
| movements, permits of the elimination of surges so 
| far as this is possible. 

| If it is anticipated, or found after tests, that 
| there is risk of excessive pressure, some such device 
as the surge suppressor already referred to may be 
| considered, its effectiveness having been proved on 
|several large installations. As already indicated, 
| the purpose of this device is to dissipate the main 
| surge which is likely to cause dangerous water hammer. 
| Its principal feature is a special control which opens 
| the relief orifice on the initial downward surge. The 
| rate of opening is controlled to secure the full opening 
of the suppressor before the pressure returns to normal. 
Thus the excess surge is relieved, and, upon the restora- 
tion of normal pressure, the relief orifice is gradually 
closed at a sufficiently slow rate to prevent the risk 
of any secondary surges. Fig. 3 illustrates diagram- 
matically an arrangement in which a valve constructed 
on the same lines as the automatic stop valve described 
in connection with Figs. 1 and 2 is capable of use 
as a surge suppressor. As will be apparent, this valve 
is really an automatically controlled relief valve, 
normally held in the closed position by pressure behind 
it, through the connections g and / from the delivery 
|}main. A diaphragm-controlled blow-off valve 7 is 
|held closed by pressure water passing through k; 
the valves / and m are test valves. When the pump 
stops there is a down surge and pressure drop. This 
| releases the diaphragm and causes the valve j to open, 
| allowing the main valve to open under the discharge- 
pipe pressure; the rate of opening is adjustable. 
When the return-flow pressure builds up to a point 
higher than the tripping point, the latter being controlled 
by the setting of the spring of the diaphragm, the valve 
j closes again and pressure will proceed to build up 
in the main valve chamber, The main valve will 
then close at a rate controlled by the valve h. A com- 
bination of this type is shown in Fig. 5. 

In the alternative arrangement shown in Fig. 6, 
as designed by The Pelton Wheel Company, the valve 
opens with the drop in pressure following shut-down, 
remaining open to relieve the surge which follows, 
and it then automatically closes, as in the previous 
case, at an adjustable rate. The opening stroke here, 
however, is accomplished by the force of the spring 
n during the low-pressure phase. In the interval 
between the opening of the surge suppressor and the 
arrival of the main surge, pressure builds up in the 
cylinder o through the connection p. The closing 
is controlled by the oil dashpot above, and conditions 
gradually return to normal. 

The value of this class of equipment on large heavily- 
loaded pumping mains appears to have been originally 
demonstrated only quite recently at the Dalecarlia 
pumping station of the City of Washington. Here, 
as might be inferred from what has been said, it was 
found that when the automatically-controlled check 
valves were adjusted to close slowly enough to prevent 
excess pressure rise, the back flow of water would 
reverse the pumps. At this station there are nine large 
units of from 10 m.g.d. to 20 m.g.d. capacity, driven by 
synchronous motors, and they deliver through pipe 
lines up to 16,000 ft. in length against a maximum head 
of 340 ft. Although a 5-second closing period was 
found to give fairly good results, it was accompanied 
nevertheless by a surge 100 per cent. above normal 
working pressure. Unless the check valve can be 
left open until the surge is dissipated, it is necessary to 
close it before the first supernormal return-flow wave 
reaches the station or valve. In the case of Dale- 
carlia, the first supernormal wave reached the station 
7 seconds after a shut down. 

After the installation of surge suppressors which 
were adjusted here for a 2-second opening and a 
24-minute closure, excess pressure was entirely elimi- 
nated. The main valves in this particular case are 
of the cone type shown in Fig. 4, and their adjustment 
for their full opening in 2 seconds ensures their coming 
into action before the subnormal wave, the average 
duration of which is here 8 seconds, reaches the station, 
and in place of the surge wave taking some 7 minutes 
to damp out, it disappears in less than 1 minute on 
a 48-in. pipe line, 12,350 ft. in length operating at 
119 ft. head, as shown in Fig. 7. 

The installation of surge suppressors of the class 
shown in Figs. 3 and 5, by The Baldwin Southwark 
Company, of Philadelphia, at the Croton Lake pumping 
station, New York, appears to have been equally effec- 
| tive, as shown by the curve in Fig. 8, which may be 
| compared with that in Fig. 7 relating to the Dalecarlia 








Thus | system of levers giving the necessary combination of | pumps. In both cases the full line indicates the varia- 


By | axial and rotating movements. 
J It is claimed for this class of valye that it is very | there is virtually no pressure rise, while the dotted line 
cylinder and a! well suited to the purpose at present under consi-| showing a corresponding test with the suppressors 


| tion in pressure on a time basis and it will be seen that 
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out of action is in marked contrast. According to Mr. 
Logan Kerr, who was responsible for the installation 
at Croton Lake, the performance of these surge suppres- 
sors has been entirely satisfactory. The pressure 
rise at this plant has been reduced from dangerous 
proportions and has been held to a maximum of 5 lb. 
per square inch above normal for any emergency shut 
down in which one, two or three pumps have tripped 
out simultaneously. Since this is less than 10 per cent. 
of the normal pressure, no difficulty whatever has been 
experienced with water hammer. a in connec- 
tion with the Washington works, while blown joints 
and fractured pipes had resulted from sudden stoppage 
of the pumps prior to the use of the surge suppressors, 
since their installation three years ago there has been 
no case of excess pressure, despite several shut downs 
due to power failure. These valves are 10 in. auto- 
matie cone valves installed on 10-in. outlet tees at 
the instance of Major Guyer, the District Engineer. 
At Boulder City, where there are three pumps operating 
at 1,130 ft. static head, suppressors of the class shown 
in Fig. 6 have recently been installed with, it is stated, 
equally good results. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are furnished. Details may be obtained on 
application to the Department at the above address, 
quoting the reference numbers given. 

Steel Wire, 18 tons, 2 mm. diameter, for Deering-Hay 
type power presses. State Domains Administration, 
Commercial and Stores Service, Cairo, Egypt ; February 2 
(T. 31,067.) 

Line Material. Tenders No. 496 and No. 493. Closing 
dates February 12 and February 19, respectively. Union 
Tender and Supplies Board, Pretoria, South Africa. 
(T.Y. 31,068.) 

African Rail- 
f February 15. 


pressed -steel, nine South 
~ours, Johannesburg ; 


Water Tanke, 
ways and Har 
(T.Y. 31,072.) 








PERSONAL 


Mr. A. C. Dean, M.Inst.C.E., has taken into partner- 
ship in his consulting engineering practice Mr. W. H. 
CapWwe.t and Mr. R.8. A. Lanrmuru, Assoc.MM.Inst.C.E., 
who have been associated with the firm for some years. 
The practice will continue under the same style as hither- 
to, namely, Measrs. C. 8. Allott and Son, North Parade, 
St. Mary's Parsonage. Manchester, 3. 

Mr. E. H. Ortver, Editor of Lloyd's Register of Yachts, 
retired on December 31, 1936, from the service of Lloyd's 
Register of Shipping, 71, Fenchurch-street, London, 
E.C.3, after completing nearly 50 years’ service. He has 
been succeeded by Mr. E. W. L. Tippy, who entered the 
service of Lloyd's Register in 1910. 

Messrs. Butt Morors (Brancn or E. R. anp F. 
Turner, Limrrep), Grey Friars Works, Ipswich, have 
appointed Mr. H. Richardson, A.M.I.E.E., as an additional 
sales engineer in their London office 

Messrs. M. anp C. Swrrenoerar, Limrrep, Kelvinside 
Works, Kirkintilloch, Glasgow, have appointed Mr. H. 
Tinsley, lla, Thorn-lane, Leeds, to their North- 
Midlands representative, and Mr. G. R. Orchard, Bryn- 
heulog, Lon Cedwin, Sketty, Swansea, to be their South 
Wales representative. 

The arrangement of many years’ standing by which 
Messrs. Atrrep Herpert, Limrrep, Coventry, have 
acted as sole agents for the sale, in this country, of the 
bolt and pipe-threading machines made by Messrs. 
Tur Lanpis Macatne Company, Waynesboro, Pennsyl- 
vania, U.S.A., has now been enlarged so as to include, 
from January 12, the complete range of Landis die-heads, 
chasers, and collapsing taps. 

Messrs. Honerywewtt-Browx, Limirep, 70, St 
Thomas-street, London, 8.E.1, is the name of a company 
established in Great Britain as a factory branch of 
Minneapolis-Honeywell Regulator Company 
and Messrs. The Brown Instrument Company, manufac- 
turers of automatic-control and recording instruments 

Messrs. Burton, Grirrrras anp Company, Limirep, 
Montgomery-street, Sparkbrook, Birmingham, 11, have 
been appointed sole agents in the United Kingdom for 
the sale of Nameo dieheads and collapsible taps manu- 
factured by Messrs. The National Acme Company, 
Cleveland, Ohio, U.S.A 

Mr. ©. Bonpy, M.1.Struct.E., has opened an office in 
connection with his consulting structural and welding 
practice at Windsor House, 46, Victoria-street, S.W.1 
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Launca or H.M.S. “ Inrrerip.”—H.M. Destroyer 
Intrepid was launched from the shipyard of Messrs. J. 
Samuel White and Company, Limited, East Cowes, Isle 
of Wight, on December 17. The vessel and her sister-ship 
Impulsive, building by Messrs. White, at Cowes, are 
destroyers of the “ I "’ Class, ordered late in 1935 by the 
British Government. Six others of the same class, 
together with a flotilla leader, all at present under con- 
struction, comprise a complete destroyer flotilla autho- 
rised under the 1935 Navy Estimates. The Intrepid is 
a vessel 323 ft. in length, 33 ft. in beam, and with a 
standard displacement of about 1,350 tons. The main 


propelling machinery consists of 34,000-s.h.p., twin- 
screw single-reduction geared turbines, while the main 
armament comprises four 4-7-in. guns, ten torpedo tubes, 
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CONTRACTS. 


THe Lonpow Mipranp anp Scorrisa Raruway 
Company has placed a number of further orders in connec- 
tion with the electrification of the Wirral lines from 
Birkenhead Park to West Kirby and New Brighton. 
These include orders for the erection of sub-stations, 
laced with Messrs. H. Fairclough Howley and Messrs. 
Williams, Tarr and Company, Limited, Warrington ; 
for circuit breakers, with Messrs. Tyer and Company. 


Limited, London; for a crane, with Messrs. Herbert 
Morris, Limited, Loughborough; for track circuits, 
with Messrs. Siemens and General Electric Railway 
Signal Company, Limited, Wembley ; for motor equip- 
ment with Messrs. The British Thomson-Houston 
Company, Limited, Rugby; for signalling equipment, 
with Messrs. Railway Signalling Company, Limited, 


Fazackerley, Liverpool; for copper wire, with Messrs. 
Johnson and Phillips, Limited, London; and for track 
cable, with Messrs. Mersey Cable Works, Limited, 
Liverpool. 

Messrs. Joun M. HenpeRSON AND Company, Limrrep, 
King’s Works, Aberdeen, have received an order from 
Messrs. John Mowlem and Company, Limited, London, 
for two 3}-cub. yd. travelling cableway dragline excava- 
tors for a contract at Chingford. These machines are 
similar to a 2-cub. yd. cableway dragline excavator 
supplied for the same contract « year ago. 


Messrs. Ransomes, Sims AND JEFFERIES, LIMITED, 
Orwell Works, Ipswich, have received an order from the 
Rangoon Electric Tramways and Supply Company, 
Limited, for 18 trolley-omnibus chassis. These will be 
of the four-wheel type, with series motors suitable for 
series-field regulated control, and with rheostatic braking. 
They will take 30-seater bodies to be built locally. 


Messrs. Jonun I. THornycrorr AND CoMPANY, 
Limrrep, Thornycroft House. Smith-square, London, 
8.W.1, have secured an order for a Diesel-engined yacht 
of some 830 tons. The new vessel will be somewhat 
similar to the 821-ton Trenora, built by the firm in 1933. 
Messrs. J. Browerr Linpiey (1931), Limrrep, 
Coborn Works, Letchworth, Herts, have recently received 
orders for several of their two-stage air compressors, the 
capacity of which ranges from 400 cub. ft. to 1,100 cub. ft. 
per minute. Two compressors are for Messrs. Austin 
Motor Company, Limited ; two for Messrs. Short and 
Harland, Limited, Belfast ; three for a Western Austra- 
lian gold mine; and one, the 1,100-cub. ft. per minute 
compressor, for Messrs. Joseph Webb and Sons, Limited, 
Bury. Messrs. Browett Lindley have also received 
orders for a number of steam engines of various types. 
ranging in brake horse-power from 125 to 372, from 
concerns and administrations in this country and in 
Switzerland, Norway, Holland, Brazil and South Africa, 

Messrs. Tart GenerRat Evecrric Company, LIMrrep, 
Magnet House, Kingsway, London, W.C.2, have secured 
a contract from the Great Northern Railway Company 
(Ireland) for a twelve months’ supply of Osram lamps. 








BOOKS RECEIVED. 


United States Geological Survey Professional Paper 
No. 182. The Tertiary Floras of Alaska. By ARTHUR 
Howick. With a chapter on The Geology of the 


By Paturr 8. Smirx. Washington : 
Superintendent of Documents. [Price 1 dol.] 

‘nited States Geological Survey. Water-Supply Paper 
No. 773—C. Artesian Water in the Florida Peninsula, 
By V. T. Srrincrrecp. [Price 20 cents.) Wate 
Supply Paper No. 773—D. Ground-Water Resources 
of Kleberg County, Texas. By Penn Livincstron and 
Tuomas W. Bripces. [Price 10 cents.] Water-Supply 
Paper No. 777. Water Levels and Artesian Pressure 
in Observation Wells in the United States in 1935. With 
Statements Concerning Previous Work and Results. 
Prepared under the direction of O. E. Meinzer and 
L. K. Wenzel. [Price 30 cents.] Water-Supply Paper 


Tertiary Deposits 


~ 


No. 784. Surface Water Supply of the United States, 
1935. Part 4. St. Lawrence River Basin. [Price 
20 cents.) Water-Supply Paper No. 787. Surface 
Water Supply of the United States, 1935. Part 7. 
Lower Mississippi River Basin. [Price 20 cents.] 
Water-Supply Paper No. 794. Surface Water Supply 
of the United States, 1935. Part 14. Pacific Slope 
Basins in Oregon and Lower Columbia River Basin. 
Price 20 cents.) Washington: Superintendent of 


Documents. 








Output oF MARINE MACHINERY IN 1936.-—On page 12, 
ante, will be found the first portion of our annual sum- 
mary of marine-machinery outputs; this is continued 
below. During the year 1936, Messrs. John Dickinson 
and Limited, Palmers Hill Engine Works, 
Sunderland, converted three vessels to superheated 
steam and fitted new high-pressure cylinders of the 
Lentz type. having poppet valves. The total i.h.p. 
was 5,400.—-Messrs. The Parsons Marine Steam Turbine 
Company, Limited, Turbinia Works, Wallsend-on-Tyne, 
constructed a total of 70,300 s.h.p. of marine geared 
turbines. In addition to this, the total s.h.p. of mechani- 
eal gearing manufactured by them during the year, to be 
used in association with marine steam turbines, was 
14,200. They have also cut gearing for their licensees, 
to be used in association with marine steam turbines, 
aggregating 145,700 s.h.p.—Three war vessels, H.M.SS. 
Hunter, Hyperion and Aurora, and 8.8. Hopestar have 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Welsh Coal Trade.—Rather quieter conditions 
developed on the Welsh steam coal market last week. 
There was some falling-off in inquiry from foreign 
customers. The French trade was slightly less active 
following the heavy shipments of the past few weeks, 
and it was apparent that stocks in France had been 
greatly increased. Despite this, however, the market 
displayed a cheerful tone, and collieries as a rule had 
sufficient business on hand to carry them over the next 
month or so. ey op of practically all grades of coal 
were very limited for early shipment, and consequently 
recent firm values were still quoting. Operators in the 
inland trade continued to experience a brisk demand, 
and were hard pressed to keep pace with deliveries. 
During the past week the Corsican Railways placed 
business with local exporters for about 9,000 tons of 
sized coals for early shipment. The Brazilian Railways 
placed orders with German shippers covering their 
requirements over the first three months of the current 
year. This business was lost to South Wales some 
years ago, when Germany and Brazil entered into a 
coal-for-coffee exchange pact, and of late local shippers 
have only secured a small portion of business. Outputs 
of large coals are well absorbed for the next few weeks, 
and firmer prices rule for early supplies. The strength 
of the washed small and sized descriptions was fully 
maintained, and shippers found it almost impossible to 
secure stems for coding before March next. The 
occasional small lots available on the market have been 
eagerly snapped up at advanced figures. Ordinary smalls 
and throughs were in sustained request, and with supplies 
strictly limited, a firm tone ruled. Cokes were active 
and strong, while patent fuel and pitwood were steadily 
held. 

Tron and Steel Trades.—Very busy conditions remained 
in evidence in the iron and steel and allied trades oi 
South Wales and Monmouthshire last week. Demand 
was actively maintained, and although production had 
been expanded, works were hard pressed to keep pace 
with deliveries. The order books of most concerns were 
heavy and ensured active working for some time ahead. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Electricity Supply—At last Wednesday’s meeting 
of Sheffield City Council, Councillor F. Lloyd, a tool 
manufacturer, expressed the view that in supplying big 
works with electric current the Corporation were not 
merely supplying an electrical load, but assuming heavy 
responsibility. Circumstances might arise in which it 
would be a national calamity if some of the big works in 
Sheffield were to be closed for want of current. The 
Corporation’s present surplus coal stock was very low. 
They ought never to have less than six weeks’ supply 
on hand. The Electricity Committee were not at fault. 
The position was due in part to recent legislation 
}in regard to coal quotas. He suggested a conference 
on the subject of coal stocks. On Saturday, it was 
announced that the Corporation had distributed among 
several coal companies contracts for 50,000 tons of coal 
for its Electricity Department. This Department is 
now supplying two Sheffield works with a total of 
130 million units a year. It intended to carry 10 
weeks’ stock of coal in future. 

Tron and Steel.—The general tendency towards 
increased output, though this is qualified in several 
important directions by the heavy demands that have 
been made for some months on raw and semi-finished 
manufactures, and in other respects by the much- 
reduced surplus of skilled operatives. Scrap distributors 
have undertaken big commitments to meet the rising 
needs of steelmakers, and are scouring this and other 
districts for supplementary supplies. Little spot busi- 
ness is being done in standard grades of iron and steel 
scrap, though the intentional quotation of fancy prices 
has not altogether stemmed special inquiries. Both at 
the big batteries of steel furnaces on the outskirts of 
Sheffield and at the largest engineering works within 
Sheffield, plant of this type is operating to capacity, 
and the whole of the output is going into immediate 
use. The re-armament programme, coupled with the 
enlarged demands of shipbuilders, is providing Sheffield 
with a growing volume of work, though the gross propor- 
tion of this is authentically said still to be well below 
the aggregate of purely commercial business. Engineers 
are maintaining valuable connections with the chemical, 
automobile, dye and power industries. Special atten- 
tion is being paid to heat insulation, with the result 
that there is a closer alliance between producers of 
general refractories and steel and engineering masters 
than at any preceding period in Sheffield’s history. 
Most of the light trades are busy. While the bulk of 
orders is from the home market, more overseas inquiries 
are circulating. Considerable activity is reported in 
woodworking and engineers’ small tools. Filemakers 
have broadened the basis of manufacture to suit the 
most modern needs. Gratifying sales are shown in 
twist drills. The special steel trades find difficulty in 
keeping place with commitments. 

South Yorkshire Coal Trade.—Recent activity in steam 
coal for inland supply is unabated. January’s higher 
quota has enabled outputs to be augmented, but in 
some cases this betterment has been offset by labour 
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been engined by Messrs. The Wallsend Slipway and 
Engineering Company, Limited, and the total horse- 
power involved was 149,500. In addition they have 
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and six smaller guns, 


supplied 220 tne my installations for marine and 
land work, representing 364,000 h.p 





disputes, and it has been found impossible to take full 
advantage of the inquiries in circulation. Similarly, the 
export market has been affected, though there are still 
a fair number of inquiries for forw: delivery. The 
coke market is firm in all departments, Gas coke is 
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exceptionally scarce, while there is a heavy run on 
furnace and foundry sorts. Little is being offered for 
shipment. The house-coal trade has shown a steady 
improvement since the holiday stoppage. Nominal 
prices at the pit are as follows: Best branch hand 
picked, 27s. 6d. to 29s. 6d.; kitchen nuts, 18s. to 21s. ; 
house coal, 23s. to 24s.; seconds, 21s. to 22s.; kitchen 
coal, 20s. to 2ls.; Derby brights, 21s. to 22s.; and best 
South Yorkshire, 248. to 30s. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—While scarcity of Cleveland 
foundry iron is hardly so acute as recently, careful 
rationing by makers is still necessary to keep customers’ 
works regularly employed. Makers are able to release 
a little iron to enable merchants to load cargoes for 
overseas against contracts much overdue for shipment, 
but are markedly disinclined to sell further parcels for 
export, and have little iron to spare for the transaction of 
new business with home buyers. The extra production 
of foundry qualities at week-ends, when producers are 
able to transfer, for a brief period, furnaces mainly 
running on steelworks iron to the manufacture of pig 
for other purposes, while very welcome, does not provide 
sufficient tonnage to relieve the stringent situation very 
much. Customers are anxious to place orders at fixed 
minimum prices which remain at the equivalent of No. 3 
description of foundry quality at 8ls. delivered here 
83s. delivered to various North-Eastern areas, 84s. to 
Falkirk, and 87s. to Glasgow. 

Hematite-—Conditions in the East-Coast hematite 
branch of trade still confine business to narrow limits. 
As in the Cleveland pig department, occasional parcels 
pass into second hands for shipment overseas, but 
makers have still to concentrate on coping with the heavy 
domestic requirements which are expanding. Merchants 
who have sold extensively to the Continent hope, how- 
ever, to be able to ship more iron this month than for 
some time. Home buyers are anxious to arrange 
contracts for almost any delivery, and have managed 
to make a few purchases for supply over periods ahead. 
Market values of hematite are very strong, at the level 
of No. 1 grade of iron at 98s.,delivered here. Producers 
continue to make a rebate of 5s. per ton to local buyers 
who do not draw supplies from other areas. 

Blast - Furnacemens’ Wages Advanced.—North - East 
Coast blast-furnacemens’ wages have been advanced by 
1} per cent., in accordance with sliding-scale arrange- 
ments, the average net selling price of No. 3 Cleveland 
pig-iron for October, Movesnher and December having 
been certified at 63s. 6d. per ton, which com s with 
62s. per ton for the previous quarter. This raises 
wages from 12 per cent. to 13} per cent. above the 
standard. 

Ironstone Miners’ Wages Advanced.—Wages of Cleve- 
land ironstone miners and Weardale limestone quarry- 
men are to be increased by 4°3 per cent., which will 
raise the district percentage to 67°3 The advance 
will take effect from the 25th inst. 

Foreign Ore.—Business in foreign ore is still virtually 
suspended, but imports in fulfilment of old contracts 
continue on a quite substantial scale. 

Blast-Furnace Coke.—The heavy make of Durham 
blast-furnace coke is passing steadily into use, largely at 
producers’ own works. (Sellers have well-filled order 
books, and are not particularly seeking to enter into 
new contracts even at ls. advance in prices. Quotations 
are now based on good medium qualities at 25s. 6d., 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel, though running 
plant at high pressure and maintaining the aggregate 
tonnage output at a record level, are unable to satisfy 
the ever-increasing needs of customers, and are 
considerably behind with deliveries of several descrip- 
tions of material. Among the principal market quota- 
tions for home business are : Common iron bars, 101. 10s. ; 
best bars, 11/.; double best bars, 111. 10s.; steel bars, 
9l.; steel billets (soft), 61. 58.; steel billets (hard), 
7l. 10s.; iron rivets, 121. 10s.; steel rivets, 13/.; steel 
boiler plates, 101. 0s. 6d.; steel strip, bridge and tank 
plates, 91. 10s. 6d.; steel angles, 91. 3s.; steel joists, 
91. 38.; heavy sections of steel rails, 8l. 10s. for parcels 
of 500 tons and over, and 9l. for smaller lots; and 
fish plates, 12/. 10s. Though iron bars are not quotably 
changed, no advance is expected, and sales are made 
at prices ruling at the time of delivery. Black sheets, 
No. 24 gauge, are 12l. for delivery to home customers and 
Ill. 5s. f.o.b. for shipment abroad; and galvanised 
corrugated sheets, No. 24 gauge, are 14l. for delivery 
to home customers, and 131. 5s. f.o.b. for shipment 
overseas. 

Scrap.—All descriptions of scrap are in good and 
increasing demand, and merchants are selling sparingly. 
There are buyers of heavy steel at 62s. 6d.; machinery 
metal is quoted at 72s. 6d.; heavy cast-iron, 70s. ; light 
cast-iron, 578. 6d.; turnings, 45s.; and borings, 37s. 6d. 

Imports of Iron and Steel.—Iron and steel imported to 
the Tees last month from foreign ports and coastwise 
totalled 6,200 tons, comprising 638 tons of pig-iron, 
5,530 tons of crude sheet > billets, blooms and slabs, 
and 32 tons of plates, bars, angles, rails, sheets and 
joists. The aggregate November unloadings amounted to 
only 3,339 tons, comprising 140 tons of pig-iron, 3,180 
tons of crude sheet bars, &c., and 19 tons of plates, bars, 
angles, &c. The total tonnage unshipped in the pre-war 
month of December, 1913, senched 7,059, comprisin; 


4,457 tons of crude sheet bars, &c., and 2,602 tons o 
plates, bars, angles, &c. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—With plenty of work on hand, 
the Scottish steel trade made an excellent start last 
week, and this satisfactory condition is likely to be 
maintained for many months tocome. The fact that the 
year-end holiday was one of the shortest on record is 
ample proof of the pressing nature of current business. 
Fresh orders have been coming in well, and are sure to 
increase as a number of new shipbuilding contracts 
have recently been secured. Prices are very firm, and 
as oncost charges continue to rise, quotations for steel 
may be advanced at any moment. An increase of 10s. 
per ton has been made in the export price of medium 
plates, making the figure now 101. 5s. per ton. Another 
change is the addition of 3s. per ton on home prices, 
which is the equivalent of the railway carriage rebate 
now withdrawn, and the following are the current 
quotations :—Boiler plates, 101. 0s. 6d. per ton; ship 
plates, 92. 10s. 6d. per ton ; sections, 91. 3s. Od. per ton ; 
and medium plates, 91. 18s. Od. per ton, all delivered 
at Glasgow stations. The makers of black-steel sheets are 
fully employed at present, and there was quite a satisfac- 
tory accumulation of orders while the works were closed 
down for the holidays, and a steady run is assured for 
a month or two. Home business still predominates, 
but export is improving in both black and galvanised 
sheets. The price > is strong, particularly for 
overseas orders, and the following are to-day’s quota- 
tions :—Black steel sheets, No. 24 gauge, in minimum 
four-ton lots, 12/. per ton for home delivery, and 111. 10s. 
r ton for export; and galvanised corrugated sheets, 
o. 24 gauge, in minimum four-ton lots, 141. per ton 
for home delivery, and 131. 15s. per ton for export. The 
above “8 rates operate on orders placed after 
January if shipment takes place before March 31, 
but if not shipped by the latter date, the price will be 
10s. per ton more on black-sheets, and 20s. per ton 
more on galvanised corrugated sheets—both No. 24-gauge, 

Malleable-Iron Trade.—The re-start in the malleable- 
iron trade of the West of Scotland this year was very 
satisfactory, and plant is now in full operation. There 
is sufficient business on hand for the present, and 
for some time ahead, and the outlook is very encouraging. 
The re-rollers of steel bars have started strongly, and 
orders on hand represent a large tonnage, which is 
chiefly on home account. The uses to which these bars 
are being put are now many and various, and with the 
improvement in general trade, the prospects are indeed 
good. Prices have hardened, and wn bars are now 
11l. 108. per ton for home delivery, and 101. 10s. per 
ton for export, which marks an advance of 20s. per ton 
for home and 10s. per ton for export business. The 
price of re-rolled steel bars is unc ed, except for 
the addition of the 3s. per ton added to the home quota- 
tion to compensate for the railway carriage rebate, now 
withdrawn. The current prices are now 91. 10s. per 
ton for home delivery, and 82. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The past year was one of 
great moment in the Scottish pig-iron trade, when an 
ever-increasing demand had to be met. For many 
years exports were perhaps the main outlet of the industry, 
but latterly this state has changed, and now the export 
is very small and the home demand so strong that quite 
a large tonnage of pig-iron is imported. Additional 
furnaces would be put into blast if the necessary supply 
of blast-furnace coke could be obtained, but this hinges 
on the disposal of the generated. The Gas Grid 
Committee has considered the matter and made recom- 
mendations, and if only certain local authorities can 
be brought to realise the importance of the matter, then 
all will well, and pig-iron production will be sensibl 
increased. During last year the output of Scottish 
pig-iron was approximately 470,000 tons, which was 
the largest tonnage produced for the past five years. 
The demand kept increasing month by month, and orders 
had to be taken in rotation, with the result that steel- 
makers and foundrymen had to look ahead and order 
on their future requirements well in advance to ensure 
supplies. The steady rise in production costs has been 
a@ source of anxiety to makers, and at times everything 
seemed to be against them. The war in Spain was 
responsible for a rise in the price of ore ; steamer freights 
advanced to a very high level; the rail carriage rebate 
was withdrawn; and the crowning piece was, perhaps, 
the reduction in the working week from 56 hours to 
48 hours. Against all these the makers were slow to 
advance prices, and the changes made were as follows :— 
Foundry iron was increased by 14s. per ton, basic iron 
by 5s. per ton, and hematite by 12s. per ton. The 
prices at the end of the year were :—Hematite, 85e. 6d. 
per ton, and basic iron, 75s. per ton, both delivered at 
the steel works ; and foundry iron, No. 1, 90s. 6d. per 
ton, and No. 3, 88s. per ton, both on trucks at makers’ 
yards. Last week the ironmasters decided to make no 
further c e in foundry qualities, but to advance 
the price of hematite iron by 12s. 6d. per ton to 98s. 
per ton, and basic iron by 7s. 6d. per ton to 82s. 6d. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, January 9, amounted to 413 tons. 
Of that total, 43 tons went overseas and 370 tons coast- 
wise. During the corresponding week of last year, the 
exports overseas was 38 tons, and with 22 tons going 
coastwise, the total shipment was only 60 tons. 

Shipbuilding.—Messrs. Barclay, Curle and Company, 
Limited, Whiteinch, have received an order from a 
The British India Steam Navigation Company, Limited, 
for a o motorship of 8,000 tons deadweight. The 
engines will be built at the North British Engine Works, 
Whiteinch, and will be of the Barclay-Curle-Doxford 
Diesel The vessel itself will be constructed at 
Clydeholm shipyard. 


y 











NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, S8.W.1. Extra 
General Meeting arranged by Internal-Combustion Engine 
Group. “ Piston Temperatures in a Sleeve-Valve Oil 
Engine,” by Dr. H. Wright Baker. Western Branch : 
Monday, January 18,7 p.m. The Merchant Venturers’ 
Technical College, Unity-street, Bristol. ‘* Mechanical 
ts of the Grid Transmission System,” by Messrs. 
P. F. W. Bush and D. McMillan. North-Western Branch : 
Wednesday, January 20, 6.30 p.m., 9, The Temple, 24, 
Dale-street, Liverpool. Joint Meeting with Tue Liver- 
POOL ENGINEERING Socrery. Thomas Lowe Gray 
Lecture: “The Main and Auxiliary Machinery of the 
‘Queen Mary,’” by Mr. J. Austin. Midland Branch : 
Thursday, January 21, 6 p.m., The James Watt Memorial 
Institute, Birmingham. Annual Meeting. ‘“‘ Aviation 
Reminiscences,” by Mr. C. G. Grey. Southern Branch : 
Thursday, January 21, 6.45 p.m., University College, 
Southampton. Annual Meeting. ‘‘ Mechanical Vibra- 
tions,” by Professor C. E. Inglis. 
Nortru-East Coast InsTrtuTIoN oF ENGINEERS AND 


SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘“ Some Recorded Water Con- 
sumptions and Powers of Merchant Vessels,” by Mr. 


T. G. Potts. 

InstiruTE oF Metars.—Sheffield Local Section: To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. ‘“‘ Technical and Industrial Development in 
the Electro-Chemical Surface Treatment of Metals,”’ by 
Dr. 8. Wernick. 

INsTITUTION OF ELECTRICAL ENGINEERS.— Mersey 
and North Wales (Liverpool) Centre: Monday, January 
18, 7 p.m., The University, Liverpool. ‘ Layout and 
Rupturing Capacity of Protective Devices in Motor 
Circuits,” by Mr. J. O. Knowles. Northern Ireland Sub- 
Centre : Tuesday, January 19, 6.30 p.m., 9, Wellington- 

lace, Belfast. ‘‘ Equipment and Performance of Steel- 
Tank Rectifier Traction Sub-stations ies on the 
Underground Railways of the London Passenger Trans- 

rt Board,” by Mr. A. L. Lunn. T'ees-Side Sub-Centre : 

esday, January 19, 6.45 p.m., The Cleveland Technical 
Institute, Middlesbrough. Address by the Chairman of 
the North-Eastern Centre, Mr. D. M. Buist. North- 
Midland Centre: Tuesday, January 19, oF ew The 
Hotel Metropole, King-street, Leeds. “‘ High-Power 
Switchgear Testing Plant,” by Mr. J. 8. Cliff. Sheffield 
Sub-Centre: Wednesday, January 20, 7.30 p.m., The 
Royal Victoria Hotel, Sheffield. “The Effects of 
Impulse Voltages on Transformer Windings,” by Dr. 
T. E. Allibone and Messrs. D. B. McKenzie and F. R. 
Perry. Institution: Thursday, Jan 21, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Ordinary 
Meeting. ‘‘ Layout and Rupturing Capacity of Protec- 
tive Devices in Motor Circuits,” by Mr. J. O. Knowles. 
Dundee Sub-Centre: Thursday, January 21, 7.30 p.m., 
University College, Dundee. “‘ The Effects of Impulse 
Vol on Transformer Windings,” by Dr. T. E. 
Allibone and Messrs. D. B. McKenzie and F. R. Perry. 

INsTITUTION OF AUTOMOBILE ENGINEERS.—-Glasgow 
Centre : Monday, Jan 18, 7.45 p.m., The Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, &.2. “Trolley Buses.” Part I.— 
“The Electrical Aspect,” by Mr. E. T. Hippesley. 
Part II.—‘* The Mechanical Aspect,” by Mr. J. C. Dabbs. 
Also at the Luton Centre: Tuesday, January 19, 7.30 
p.m., The George Hotel, Luton. Also at the Leeds 
Centre : Wednesday, January 20, 7.15 p.m., The Metro- 
pole Hotel, Leeds. 

Royau Instrrution.—Tuesday, 
p-m., 21, Albemarle-street, W.1. 
tivity in Solids,” by Mr. N. F. Mott. 
21, 5.15 p.m. “ Films in Scientific Education. 
Physics,” by Mr. R. A. Watson Watt. 

Iron AND Steet InstrruTE.—Tuesday, January 19, 
7 p-m., The Imperial Hotel, Birmingham. Joint Meeting 
with THe STaAFFoRDSHIRE [RON AND STEEL INsTITUTE. 
“* Controlled Grain Size in Steel,” by Messrs. T. Swinden 
and G. R. Bolsover. Also on Wednesday, January 20, 
7 p.m., The Constitutional Club, St. Ann-street, Man- 
chester. Joint Meeting with Tae MANCHESTER METAL- 
LURGICAL SocIETY. 

InstrTuTION oF CrIviL ENGINEERS.—Wednesday, 
January 20, 6 p.m., Great George-street, 8.W.1. Informal 
Meeting. Discussion on “Conditions of Contract for 
Civil Engineering Work,” to be introduced by Mr. E. J. 
Rimmer. Mane and District Association : Wednes- 
day, Jan 20, 6.45 p.m., The Manchester Literary 
and Philosophical Society, 36, George-street, Manchester. 
“Concrete Roads for Re-Housing Developments,” by 
Mr. A. C. Dickinson. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 


January 19, 5.15 
“ Electrical Conduc- 
Thursday, January 
Il.— 








Tae Dust Avuromatic Vicat-NEEDLE APPARATUS: — 
On page 251 of ENGINEERING , vol, cxlii (1936), we described 
an automatic Vicat-needle apparatus devised by Mr. 
T. Dusi, of the Tokyo Government Institute for Industry 
and Trade, Japan. Our attention has been drawn 
by Mr. H. R. Barr, Harbour Engineer, Aberdeen, 
to the fact that this instrument is similar in many ways 
to one desi by the late Mr. R. Gordon Nicol, former 
Harbour Engineer at Aberdeen, and used there some 
26 years ago. The latter instrument, termed the Spisso- 
graph, and made by Messrs. A. and J. Smith, Aberdeen, 
though not so compact, appears to have embodied the 
essential features embraced in the Dusi appliance, and 
like the latter, made use of a spiral rotation of the sample 
in order to obtain a large number of tests on a small area, 
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RESEARCHES ON GLASS 
TECHNOLOGY. 


Tue testing of glass containers for chemical durability 
has been the subject of a good deal of investigation 
during the last few years, and is given considerable 
prominence in a volume of reports of recent experi- 
mental researches conducted at the Department of 
Glass Technology of the University of Sheffield. These 
have already been published in various journals, but 
have recently been collected in one volume.* Under 
similar conditions of storage, the most important factor 
controlling the production of flakes is the composition 


of the glass, but conditions of annealing, and especially | 


of subsequent storage, are highly important. There is 
it present no standard method of testing the durability 
of glass, so that the results may be recorded under com- 
parable conditions, and the two well-known methods of 
testing glass grains, namely, the Sheffield method and 
that of the Glastechnische Gesellschaft, both have 
supporters. It would, however, be an advantage if 
some common standard could be adopted. The results 
recorded in the volume illustrating the conditions 
which influence the variaticns with different observers 
and the effects of time of treatment by water, chemical 


composition, age and storage, are highly instructive. | 


Among the effects of surface changes referred to, it 
appears that the weathering pattern known as “ spider's 
web " has its origin early in the life of the glass bottle ; 
there evidence for the view that evaporation or 
volatilisation proceeds from a 
in equilibrium with the liquid phase in accordance with 
the Herz-Knudsen equation, its removal being governed 
by gaseous diffusion into the surrounding atmosphere 


18 


Vol XVIII, 
Published by the Department of Glass Technology 
Price 7s. 6d. 


* Experimental Researches and Reports. 
1935 
The University, Sheffield. 
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Prez CONNECTIONS ON Ot TANK. 


In studying “ The Volatility of Soda-Lime-Silica 
Professor Turner and his associates give a 
detailed account of the essential conditions which must | 
be observed during the investigation of the volatility of | 
glasses at temperatures up to 1,400 deg. C. 


Glasses,”’ 


Under a | 
fixed set of conditions, the rate of volatilisation appears 
to be proportional to the area of the surface exposed. 
The method employed in this investigation is empirical 
in character, and under controlled conditions can be 
made to reproduce results which are in close agreement. 
An investigation has been made of glass composition 
with special reference to its fundamental composition, 
the iron-oxide content, the nature and extent of any 
decolorising materials present; and as the problem 
of reflection from the facets is related to the angle at 
which these facets are cut, it has been found necessary 
to work out a procedure in order to measure these 
angles. 

In a paper of very considerable interest entitled “ A 
Survey of Surface Temperatures of a Glass Tank Melting 
Furnace,” by Messrs. H. 8. Y. Gill and N. A. Nichols, 
an attempt is made to correlate the temperature at 
different sections of the outside surface of a tank 
furnace at positions on the side walls, dog house and 
end wall, with such factors as the internal conditions 
of temperature, external conditions and time as 
marked by the periods between reversals, and tank 
life. An endeavour has also been made to find a 
relationship between the temperature of gases in the 
furnace system and the furnace conditions and 
their change with time. Small variations in the con- | 
ditions inside the furnace affect the temperature of | 
the outer surface to some extent, the crown being | 
the most sensitive part of the structure. The major | 
factor which controls the surface temperature is the 
material in direct contact with the outer surface ; 
the corrosion of the side wall blocks by molten glass 
over a period of several months causes an increase in 
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the surface temperature, in spite of the cooling air, and 
in the case of the crown and bottom, where corrosion 
is not so severe, variations in temperature are attributed 


| mainly to the seasonal changes in the temperature of 


the furnace surroundings. 

A joint contribution from the Department of Glass 
Technology, Sheffield University, and the KaiserWilhelm 
Institute for Silicate Research, Berlin-Dahlem, is con 
cerned with a spectroscopic study of glasses containing 
iron and manganese oxides. The results of this hav« 
led to the conclusion that the proportion of the purple 
colouring Mn,O, in a manganese-containing glas* 
increases with increasing concentration, but in any 
case is very small compared with that of the faintly 
colouring manganous oxide, and in mixed iron and 
manganese oxide-containing glasses the ultimate colour 
depends on the total Fe,O, and MnO present. The 
quantitative determination of the spectral absorption 
is particularly suitable for giving some insight into the 
chemistry of glass. The scratch hardness of toughened 


| plate glass is of the same order as that of ordinary 


polished plate glass. With loads sufficient only just 
to scratch the plate glass, the scratch on the toughened 
glass is not readily visible, being only a very fine mark. 
which can only be seen easily by reflected light. 








Imports oF Unrrep Kinepom Coa into DENMARK 
Out of the 395,957 metric tons of coal imported into 
Denmark in October, 1936, 314,356 tons were of United 
Kingdom origin. Similarly, Great Britain supplied 
110,535 metric tons of the total of 134,130 tons of 24 
coke imported. 
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THE DISPOSAL OF COKE-OVEN 
GAS IN SCOTLAND. 


THE necessity for taking whatever measures are 
possible to rehabilitate the trade and manufactures 
of the depressed areas is evident to everyone, 
and provides one of the major industrial and 
economic problems of the day. As is known, the 
conditions in the industrial districts of Scotland 
have been among the worst, and amid so much 
effort to ameliorate such conditions as still obtain 
in that area it is tragic indeed to find obstacles to 
the flow of trade arising from inaction. The iron 
and steel trade of West Scotland has suffered from 
the lack of modernisation which until recently was 
handicapping that of the rest of the country. Before 
the war, Scotland produced about 1,350,000 tons of 
pig-iron per annum ; from 1931 to 1935 the produc- 
tion ranged from 154,000 tons in the first, to a 
maximum of 412,000 tons in the last, year. In each 
of these years of depression, some 250,000 tons of 
pig-iron were imported into Scotland. Before the 
war, Scotland produced 14 per cent. of the pig-iron 
of Great Britain; now the corresponding figure is 
only 7 per cent. Sir Arthur Rose reported to the 
Minister of Labour in 1934, that much of the pig-iron 
then being made in Scotland could only be produced 
at competitive prices because, owing to market condi- 
tions, ore was being purchased at a price which 
was uneconomic to ore producers, and because the 
depression in the shipping industry enabled trans- 
port rates to be quoted that were entirely uneconomic 
to the shipowner. These conditions were then 
passing, and have now largely ceased to exist, so 
that it has become imperative, if even present 
production is to be maintained, for some source of 
additional revenue to be obtained, or for costs to 
be reduced. Authoritative opinion is clear on the 
basic fact that the only way in which Scotland can 
continue to hold her own in the pig-iron market is 
for her to modernise completely her coke ovens and 
iron works, installing the most efficient plant 
possible. 

It is generally accepted as impracticable to 
coking installations, 
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operate modern by-product 





with the high capital costs entailed, unless the coke- 
oven gas can be sold at a reasonable price, and any 
hopeful schemes must provide for this. The ideal 
scheme of production for steel is one in which a 
completely integrated works consisting of coke 
ovens, blast furnaces, steel works and ancillary 
trades are located in a central position in order to 
secure the utmost economies in the use of fuel and 
by-products. That ideal is now being realised 
wherever possible in this country, but in the West 
of Scotland, while the tendency and desire is in the 
same direction, realisation of this counsel of perfec- 
tion is prevented by the heavy capital expenditure 
sunk in existing works and by the large quantities 
of scrap which are available at a lower price than 
that of pig-iron for steel-making in that district. 
The foregoing difficulties, which appear likely to 
strangle whatever trade in pig-iron yet remains, 
and which tend to prevent the modernisation of 
iron works that alone can save a valuable industry 
for the locality, would in all probability wholly 
disappear if an outlet could be found for coke-oven 
gas outside the iron and steel industry at a price 
in that neighbourhood of about 6}d. per 1,000 
cub. ft. It would be possible to heat the ovens by 
blast-furnace gas, thus releasing for sale some 
12,000 cub. ft. of coke-oven gas per ton of coal 
carbonised, equivalent to a saving of some 9s. to 
10s. per ton in the costs of production of pig-iron. 
Until a few months ago there existed in Scotland 
five batteries of coke ovens capable of carbonising 
between them 620,000 tons of coal per year. Of 
these, only those owned by Messrs. James Nimmo 
and Company, Limited, which carbonised 140,000 
tons of coal per year and supplied coke to Messrs. 
Colville’s Limited, were of the regenerative type 
producing surplus gas for sale. The others were 
waste-heat ovens that required for internal heat 
most of the gas produced. Glasgow Corporation 
gas department bought some 2,000,000 cub. ft. of 
gas per day from Messrs. Nimmo’s coking plant 
and have been taking varying amounts of gas since 
1925. The Corporation have now given Messrs. 
Nimmo notice to terminate their agreement this 
month. A few months ago, Messrs. William Dixon, 
Limited, put into operation a large modern coking 
plant at Govan Iron Works, erected, it is stated, 
“in the belief that when gas was available, the 
Corporation would find it of advantage to 
purchase the gas produced at the ovens and by so 
doing help to place the manufacture of pig-iron at 
Govan Iron Works on a more secure basis and thus 
to ensure the continuance of the industry in the# 
City of Glasgow.” The Corporation, however, has 
refused to purchase this gas. Messrs. William Baird 
and Company, Limited, have prepared a scheme 
for the modernisation of their Gartsherrie Iron 
Works, Coatbridge, by the erection of new coke 
ovens and blast furnaces, the coke ovens to be 
heated by blast-furnace gas. It was essential for 
the economic working of this installation that the 
coke-oven gas should be sold, and the gas was 
offered to Glasgow, but again the offer was refused. 
The supply of coke-oven gas to a gas undertaking is 
a transaction that admits of an immense amount of 
negotiation, due to the special conditions relating 
to the supply of gas by a public utility undertaking, 
but Sir Arthur Rose, in his report above referred to, 
has stated that he had examined the proposals with 
meticulous care and had been unable to find any 
possible adverse factors from the municipal point 
of view, and it may be added that (neglecting the 
Nimmo purchase) he noted that “ Glasgow was 
practically the only large city associated with the 
iron industry which makes no use of coke-oven 


In the circumstances, the Board of Trade, in 
October, 1935, appointed a Committee to consider 
the possibility of co-ordinating the manufacture and 
distribution of gas in the West of Scotland and to 
make recommendations. This Committee have 
recently handed its report to the President of the 
Board of Trade just over a year after its formation.* 
The facts already set forth above have been con- 
firmed by the Committee’s inquiry, which had to 
take into account a variety of circumstances relative 
rts of the Departmental Committee on Gas Supplies 
. re as of Scotland. H.M. Stationery Office. [Price 
&. net. 
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both to the situation in the iron trade and to the 
requirements of public gas supply. It was found 
that the production of pig-iron in Scotland was, at 
the end of 1935, actually limited by the supply of | 
coke available. Further expansion could not occur 
until more coke ovens were erected, and the reserves | 
of coking coal, together with the estimated demand | 


for pig-iron, it is considered, justified increased | 
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nature of Birmingham industries, “‘ substantial 
industrial loads are secured at the remarkably 
high price compared with the cost of other fuels 
of 4-21d. per therm (1s. 8d. per thousand cubic feet), 
subject to 5 per cent. discount, and at a price of 
34d. per therm (ls. 44d. per thousand cubic feet), 
the additional load could be increased by 1,000 
million cubic feet in a few years.” Messrs. The Gas | 
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and Crimean wars, it is not so now, and it is tin 
this persistent tradition was finally dispelled. A 
large number of the men leaving the Colours to-day 
are not much over 25 years of age, in excellent 
physical condition, alert, keen, and trained by a 
reasoned discipline to appreciate the value of 
co-ordination, in short, valuable material for th: 
workshop or factory. Emphatically, not unem- 


coking capacity in Scotland. Even more important, | Light and Coke Company, whose largest consumers | ployable in the sense in which the term has been 


perhaps, is the fact that the available reserves of 
coal and demand for iron give reasonable assurance 
that if the local gas undertakings would make the 
very considerable changes needed in their manufac- 


might enjoy a price as low as 4}d. per therm ” 
(Is. 103d. per thousand cub. ft.), find that their | 
present industrial load amounts to 10 per cent. of | 
the total sold. This represents some 6,000 | 


vas 


|}used above, such men have, in general, had fey 


prospects on their return to civil life, as employers 
could not be troubled to give them preliminary, 
training. It has remained for the Army itself 


turing plant, in their organisation and personnel, to | million cub. ft. of industrial gas yearly, an amount | to do what it could to remove the disability. A 


enable them to take large quantities of coke-oven 
yas, the coke ovens of the area would be able to} 
that 
years to come 


supply yas continuously over a number of | 

Perhaps the most vexed question left undeter- 
mined by the Committee is the price at which the 
coke ovens to the gas 
would depend 


yas should be sold by the 
undertakings. The actual figure 
upon whether the gas was completely purified from 
sulphuretted hydrogen at the coke ovens or by the 
towns gasworks. On the hand, there is the 
existing gasworks purification plant ready for the 
on the other hand, there is the fact that 


purpose 
existing gas mains could not be used for conveying 
unpurified gas. Local conditions must decide which 
practice is preferable, but the choice would not 
affect the price paid by more than 0-25d. to 0-5d,. 
per thousand feet, and this would 
represent actual cost and not additional monetary 
advantage, the discussion may be preferably centred 
round the For | 
more than ten years Glasgow Corporation have been 


eubie since 


price of crude compressed gas. 
purchasing purified compressed gas from Messrs. 
James Nimmo and Company's works at Ild. per 
thousand cubic equivalent to some 104d. for 
erude gas--and have found this sufficiently profit- 
able to persuade them to refuse the cancellation of | 


feet 


the contract when circumstances made it difficult 
for Messrs. Nimmo to maintain the supply. The 
Committee, however, rightly reject the view that | 
a yas undertaking must be expected as a matter 
of course to pay for coke-oven gas a price which | 
would enable that gas to be put into its holder at a | 


price just below its own costs of production. Due | 


consideration should, of course, be given to the|coke-oven gas to Glasgow in these particular | metal work. 


cost that must be incurred by the gas undertakings | 
in maintaining standby plant and meeting peak 
The Committee do but 
pretty clearly to infer, if we read the report right, 
viven to the needs 


loads. not Say, 
that consideration must also be 
of local industrial users of gas and to the conditions 
which would enable increased. quantities of gas to 
be sold 
possible alternative to an 
works is the sale of gas by the 
which reduces the price of coke to the iron works, | 
with the consequent reduction in the cost of pig-iron 
to the steel works.” The sale,” it is stated, “ of 
crude coke-oven gas at a price of about 6$d. per 
thousand cubic feet so reduces the price of coke as | 
to effect a saving of some 9s. to 10s. per ton in the | 
cost of production of pig-iron™; but lest this} 
figure of 64d. should be taken as the Committee's 
idea of the value of coke-oven attention is 
drawn in the report “to the price paid by the 
Sheftield Gas Company for crude yas of 515 B.Th.U. 
compressed by the coke-oven owners up to a maxi- 
mum pressire of 20 Ib.. namely, 54d. per thousand 
cubic feet. With this price as a basis, and after 
taking into account all the factors involved, it 
should be possible for the parties to agree on a price 
satisfactory to both.” There is a considerable 
difference between the 54d. of Sheftield and 11d. in 
Glasgow, and there are many facts to be taken into | 
account before a detinite price can tinally be fixed. 
Shefttield has industries that cannot use gas unless 
it is really cheap; very large users in that area, 
purchasing a guaranteed quantity of gas under 
contract, can obtain 40 million to 100 million cub. ft. 
per annum at ls. per thousand, the next 100 million 
to 350 million eub. ft. at 10d., and all additional 
quantities at 94d. These low prices are necessary 
on account of local conditions. On the other hand, 
the Birmingham Corporation Gas Department 


It is recognised in the report that * the 
‘integrated ’ steel 


coke-oven owners | 


hest 


yas, 





| ownership and management.” 


which is not negligible even by Sheffield standards | 
of quantity. It is evident, therefore, that the price 
that can be paid for coke-oven gas depends largely | 
upon the nature of the local market. This is an| 
important factor in the situation. 

There is thus, on the one hand, the position of | 
the iron and steel industry of Scotland, and it is | 
highly important for the prosperity of the whole | 
district that this basic industry should flourish ; | 
to which end it should clearly receive as much 
assistance as possible from the sale of coke-oven gas. | 
On the other hand, the Committee rightly emphasise 
again and again the necessity for cheap gas for 
industry, and the question becomes one of what | 
price would a substantial proportion of the Glasgow | 
industries deem to be cheap for a supply of gas | 
The question may be changed, in the event of a| 
conflict of opinion, into which is the more important 

‘heap gas for the general trades of Glasgow, or | 
reduced cost of pig-iron? The Committee have | 
unfortunately, provided no convincing answer. 

The Committee do not recommend a gas grid for | 
the West of Scotland ; in the present cireumstances | 
they may be wise. If, for example, the price of | 
coke-oven gas is fixed too low, it will encourage ct 
iron and steel works to press on with schemes for | 
integrated works in which they would themselves | 
use the gas they would produce. That would mean | 
that by the time the gas contracts expire, the | 
district would be left without cheap gas and indus- 
tries founded on cheap gas would suffer great dis- 
location. By restricting the area to Glasgow, it} 
would be easier to deal with such a situation should | 
Moreover, the cost of transmission of | 





it arise. 


instances would be a minimum; with a gas grid 
having a complicated network of mains, sometimes 





would rise. The cost of transmitting in Sheffield 
including costs in connection with stand-by plant 
is 3-05d. per thousand cubic feet sold. This cost 
might well be a deal the Scottish 
scheme, but might have been higher had a gas grid 
been projected to deal with the relatively small 
amount of 18} million cub. ft. per day. One member 
of the Committee has drawn up a minority report 
vdvocating a gas grid connecting the gasworks of 
the West of Scotland, but it is hardly necessary 
to consider this in detail. The reason for the pro- 
posals contained in it seem to be sufficiently ex- 
plained by the author's statement that “* Parliament 
could reorganise the yas services in accordance 


good less in 


with new conditions and circumstances, in the same 
way as has been done for electricity. Municipal 
ownership in gas production should facilitate State 


It is impossible here to discuss many of the 
interesting and important questions raised in this 
report, but at least it is to be hoped that it will 
contribute substantially to overcoming the impasse 
which has for so long prevented the development 
of the iron industry in the depressed area of the 
West of Scotland. 








THE SOLDIER IN CIVILIAN LIFE. 


In discussing the problem of unemployment 
nowadays there is often a tendency to forget that 


centre 


recent visit to the Army Vocational Training Centre. 
Aldershot, showed the very substantial measur 
of success that has been there achieved. Taking 
the figures for the year 1936, the men leaving th: 
numbered 1,184. Of these, 956 secured 
employment in the same month as they left, and 62 
subsequently, viz., a total percentage of 85-9. 
But this total of 1,184, increased to about 3,000 
by the other centres of Hounslow and Chisledon, is 
but a fraction of the 19,000 men who end thei: 
service each year, for although some 4,000 of these 
have trades to which they could go, there were still 
12.000 men left for whom no provision existed, If 
the work is to be extended to meet this need, it is 
necessary for the War Office to feel that it will have 
continued and more widespread support from 
prospective employers. 

Twenty trades are at present practised at the 
Centre. Some of these, such as upholstery, boot 
repairing, decorating, &c., are outside the range 
of this brief survey, but others are of direct engineer 
ing interest and may be touched upon. Motor 
mechanism, for example, is well catered for, there 
being numerous engine assemblies on which the 
men can work, while for the prospective garage 
attendant, there is a good garage with such acces- 
sories as tyre re-cutting and road-hold testing 
machines. The welding shops, both electric and 
oxy-acetylene, are well equipped, and the work 
being done therein seems to be of sound commercial 
quality though mostly on light material. Fitting and 
machining covers straightforward turning, marking- 
off and assembly. The plumbers’ and gas fitters’ 
work reaches a high standard, as does also the sheet 
Heating and domestic engineering 
and electric wiring are also well done. One of 
the most striking features of the Centre is its 


seems | extended for long distances, the cost of transmission | practical atmosphere, the suggestion of either just 


marking time or “ swotting”’ for an examination, 
often present in the technical school, being notice 
ably lacking. The men, although still in the Army, 
observe shop hours, fill in time sheets, and have to 
work with the knowledge that, as in a factory, pet 
sistent slackness will result in having to make room 
for somebody else. There are no drills or parades. 

The instructors are all civilians taken direct from 
industry, and selected rather for their practical 
craftsmanship and ability to teach than for their 
proficiency in theory. The course takes only six 
months and, naturally, not all the trades can be 
thoroughly acquired in that time. No claim is made 
that a finished tradesman is turned out in any 
case. At the same time, the systematic practical 
instruction undergone may result quite reasonably. 
in certain trades at least, in a man as capable 
as some who have had to serve a long apprentice- 
ship, the latter part of which means often doing 
journeymen’s work at boy’s wages. Certainly, 
here and there, were to be seen examples of work 
fully equal to accepted standards. On this head. 
it is satisfactory to learn that, of the men who find 
employment, about 40 per cent. are engaged at 
normal rates, 50 per cent. at improver’s rates, and 
10 per cent. as mates. An incentive to take full 
advantage of the instruction provided is that the 
men, who have to be efficient from the militar) 
point of view, of good conduct and satisfactory 
education, are required to pay 5s. a week and 





among the unemployed there is a considerable 


| upwards, according to rank, towards the cost of the 


| 
percentage of unemployables. But, unfortunately,| course. Further, as soon as the elements are 


on the occasions when this fact is remembered, 
the time-expired soldier is, not infrequently, 
considered to be in this last-mentioned class. 
Partially justified in the days of the men, broken 


reported to the Committee that by reason of the| by hardships and long service, of the Peninsular | keeping in touch with old students is in force at the 


| mastered, they are engaged on real productive 
| work, the building sections, for instance, putting 
up practically the whole of the Centre, houses 
\for the staff, &c. A well-organised system of 
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Centre. One aspect of national importance may be 
mentioned in conclusion, quoting from a speech 
delivered by General Sir Harry H. 8. Knox, K.C.B., 
Adjutant-General to the Forces, on the occasion of 
the recent inspection. After dealing in some detail 
with the work of the Centres, Sir Harry pointed 
out that the Army itself preferred the present 
voluntary system of recruiting to any method of 
conscription, and such recruiting would probably 
be materially assisted if the time-expired man new 
that he would, on discharge, be reasonably qualified 
to enter industry as a wage-earner. 








THE MACHINERY OF THE CUNARD 
WHITE STAR LINER ‘* QUEEN 
MARY.”’ 

THE ninth Thomas Lowe Gray Lecture of The 
Institution of Mechanical Engineers was delivered 
on Friday, January 8, at Storey’s-gate, St. James’s 
Park, by Mr. John Austin, Superintendent of Messrs. 
Cunard White Star, Limited, and was entitled “‘ The 
Main and Auxiliary Machinery of the Queen Mary.” 
The chair was occupied by the President of The 
Institution, Sir H. Nigel Gresley, C.B.E. 
Mr. Austin commenced by outlining the circum- 
stances determining the selection of a vessel of the 
size of the Queen Mary. When this question was 
looked into about eight years ago, the three express 
steamers then in service provided between them 
one sailing per week from each terminal port, 
taking six days for the passage. If this time could 
be reduced by approximately 24 hours, the same 
service could be maintained by two ships instead 
of three. This involved not only higher speed, but 
a more strongly-constructed hull to meet all weather 
conditions, and machinery which could be relied 
upon to run for practically 11 months without 
major repairs. In turn, this affected the boiler 
power to the extent that sufficient reserve should be 
provided to permit a number of boilers to be shut 
down and cleaned at sea, There would also have to 
be an ample margin of power to permit occasional 
increase of speed to make up for delays due to fog 
or exceptionally heavy weather, The general guiding 
policy was that reliability in service should take 
precedence of propulsive efficiency. 

After explaining the influence of the several 
\tlantic tracks adopted at different times of the 
vear and that of convenient times for passenger 
embarkation and disembarkation on the service, 
Mr. Austin stated that the conclusion arrived at was 
that a vessel of 1,018 ft. overall length, 965 ft. 
between perpendiculars, 118 ft. moulded breadth, 
and a gross tonnage of approximately 80,000 de- 
signed for an average sea speed of 28-5 knots, would 
meet the requirements of the proposed service. 
A committee of leading engineers assisted the steam- 
ship company in an honorary capacity in deciding 
which of the five possible combinations of propelling 
machinery should be adopted, and the choice finally 
centred on single-reduction geared turbines with 
high-pressure water-tube boilers having super- 
heaters and air-preheaters. Elaborate hull model 
tank experiments at the Clydebank works of the 





builders, Messrs, John Brown and Company, Limited, | 
for both smooth and rough water conditions, deter- | 
mined the most suitable form of hull and that 
158,000 shaft horse-power would be ample for 
ordinary service speeds. Tests of self-propelled 
models decided that four outward-turning propellers 
should be adopted. 

Mr. Austin then gave a concise account of the 
reasons adopted for the machinery lay-out and 
followed this by a description of both the main and 
auxiliary machinery, using lantern slides and a 
cinematograph film as illustrations. In view, 
however, of the extensive series of articles dealing 
with the vessel, which appeared in our columns 
‘turing May and June last year, we do not propose to 
deal further with this part of the lecture, but to 
cite some of the interesting data on the vessel’s 
performance given as a final section by Mr. Austin. 

During the 24-hour consumption trial, with the 
propelling machinery developing 158,000 shaft horse- 
power, the fuel consumption was 0-586 lb. per shaft 
horse-power hour, for the propelling machinery, its 
auxiliaries and for the steering gear. On actual 
service the fuel consumption for this machinery has 
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ranged between 0-586 Ib. and 0-614 Ib, per shaft 
horse-power hour. These consumptions, based on 
oil fuel having a calorific value of 18,250 B.Th.U., 
were of particular interest as the Queen Mary was 
probably the only high-powered passenger ship in 
which the hotel services were entirely dissociated 
from the boilers and feed systems of the propelling 
machinery. The propulsive fuel consumption figures 
were, therefore, not vitiated by amounts which it 
was usually difficult to determine with precision. The 
consumption of fuel for the hotel services was at 
the rate of approximately 2 tons per hour. From 
tables giving the performance of the vessel on her 
first 10 round voyages, during which a distance of 
66,000 miles had been covered, it was apparent that 
the Queen Mary had displayed great consistency in 
service. The sixth voyage was a record one, a speed 
of 30-01 knots being obtained on the westward 
passage and of 30-57 knots on the eastward one. 
Eliminating this round voyage and taking only the 
results for the remaining nine round voyages, it is 
found that the average speed for the westward 
passage is 28-47 knots, and that for the eastward 
passage is 28-92 knots. As the mean of these is 
only slightly under 28-7 knots, it is evident that a 
margin over the average sea speed of 28-5 knots 
originally aimed at has been easily secured. The 
average time occupied by the nine round voyages 
works out to 109 hr. 12 min. for the westward 
passage and 108 hr. 17 min. for the eastward passage. 
These times are taken between Cherbourg and the 
Ambrose Channel Lightship, and vice versa. The 
record voyage, No. 6, reduced these times to 103 hr. 
12 min., westward and to 102 hr. 20 min. eastward. 
In any case, the longest passage has not occupied 
more than 112 hr. 24 min., and is accounted for by 
delays due to persistent fog. This passage has been 
included in the average given above. 








NOTES. 
TRANSPORT LEGISLATION IN ARGENTINA. 


A National Co-ordination of Transport Bill has 
now passed the Argentine Senate, and only awaits 
promulgation in order to become law. This 
measure is a valuable example of the “ benevolent 
treatment’ which has been promised to British 
capital by the Argentine Government. It provides 
for the appointment of a National Commission for 
Co-ordinating Transport, which will consist of 
seven members and will be the authority from 
which all public motor-transport services carrying 
passengers or goods, except those operating within 
the bounds of a single province, must obtain 
licences. In considering applications for licences 
the Commission will take into account public 
necessity in the district to be served, and will 
arrange to avoid duplication and to ensure that 
preference is given to carriers who provide a con- 
tinuous service under the best conditions as to 
price and time. A road maintenance fund is to be 
created by a tax varying from 6/. to 251. for each 
vehicle. Tariffs must be approved by the Commis- 
sion, and routes, schedules, wages and general 
working conditions will also come under strict 
control. The advancement of the Bill to its present 
stage has only been effected in face of energetic 
and continuous opposition. This has mainly taken 
two forms: One that the measure is directed 
against the working classes in the interests of 
foreign capital; and the other that the railways 
have now largely served their purpose and must 
make room for other forms of transport. It is 
pointed out, however, that the interests of the small 
man are adequately safeguarded, and that the 
railways are still essential for the transport of 
bulky goods in large quantities. In railway circles 
in London, in fact, the Bill is regarded as an 
important step towards the elimination of wasteful 
road competition. As it is, the complete freedom 
under which road transport has operated in Argen- 
tina in recent years has led to the creation of a 
multitude of small mushroom companies whose 
services have often been run without regard to 
ultimate commercial results. Thus, no allowance 
has been made for depreciation, and there has been 
much fare cutting and picking and choosing of 
freights. Fortunately, there has been an increasing 
recognition of the fact that in spite of the foreign 








capital involved, the railways actually carry 90 per 
cent. of both the exports and imports of Argentina, 
and that they still have a great part to play in the 
development of the national resources of the 
country. 


GENERATING STATION EXTENSIONS. 


In the early part of last year the Central Elec- 
tricity Board announced extensions to the public 
power stations of the country, which consisted of 
over 400,000 kW of generating plant and of boilers 
with an aggregate capacity of more than 5,000,000 lb. 
of steam per hour. These were mainly intended to 
meet the requirements of the winter of 1938. They 
have since completed the arrangements necessary 
to meet that winter’s load and have also arranged 
for some of the extensions, which will have to be 
carried out in anticipation of the increased demand 
during the winter of 1939. As a result, directions 
have recently been issued to the owners of selected 
stations to proceed with the installation of new 
turbo-alternators, boilers and cooling towers, which 
will add another 400,000 kW. In addition, the new 
station of the Kent Electric Power Company near 
Dartford which, as already announced, will have 
an initial capacity of 120,000 kW, should be ready 
by the same time. The extensions now authorised 
include one 50,000-kW set at Sheffield and another 
of the same capacity at Ironbridge. One 40,000-kW 
set is to be added to Ferrybridge, while Dundee, 
Stuart Street Manchester, Sheffield, Coventry, 
Leicester, Stourport and Woolwich are all to have 
new 30,000-kW units. In addition, 20,000 kW is 
to be added at Huddersfield and 15,000 kW at 
Grimsby. As regards boilers, one unit of 270,000 Ib. 
capacity is to be added at Ironbridge, one of 
250,000 Ib. at Hams Hal) Birmingham, and one 
of 200,000 Ib. capacity at both Clarence Dock 
Liverpool, and Rotherham. At Sheffield three 
187,500-lb. units will be added, and at Stourport 
the same number, with a capacity of 182,000 Ib. 
At Leicester there will be two 175,000-lb. units, 
at Woolwich and at Coventry two 150,000-lb. 
units, at Huddersfield two 120,000-lb. units, and 
at Grimsby one 80,000-lb. unit. Cooling towers 
will be erected at Sheffield, Huddersfield, Coventry, 
Birmingham, Leicester and Croydon, 


Tue New Zeacanp Raltitways. 


In common with other parts of the British 
Empire, New Zealand is experiencing a return of 
prosperity, which is reflected in the improved 
financial position of its railways. In a statement 
made recently when submitting to the New Zealand 
Parliament the annual report of the general manager 
of the Government Railways of the Dominion for 
the year ending March 31, 1936, Mr. D. G. Sullivan, 
the Minister of Railways, pointed out that the 
gross revenue exceeded the gross expenditure by 
1,051,4771., after taking into account the additional 
cost involved, namely 161,555/., in meeting the 
74 per cent. increase in salaries and wages from 
August, 1935, and in providing a steadily-improving 
standard of service to the people. Moreover, during 
the year passenger journeys had totalled upwards of 
20,000,000—an increase of 704,057 over the previous 
year’s figures—and there had also been satisfactory 
increases in the numbers carried by the Railways 
Department’s road services. Furthermore, the 
tonnage of goods and livestock carried, namely 
6,188,805, had been the highest since 1931. The 
report shows that a number of important new works 
are in course of construction, foremost among these 
being the new station at Wellington, the building 
of which is now well advanced. In connection with 
the Wellington—Paekakariki electrification, the 
33,000-volt transmission line for supplying electrical 
energy to the traction substations has been com- 
pleted and the length of armoured cable to complete 
this line through some of the tunnels south of 
Paekakariki has now been jointed and connected 
to the transmission line. With the exception of the 
station yard in Wellington, the erection of supports 
for the catenary and contact-wire system had been 
practically completed when the report was issued. 
A start has been made with the Wellington—Johnson- 
ville electrification, and surveys conducted for pole 
and substation positions. All the electrical equip- 
ment required has heen ordered. On March 31, 
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1936, two petrol-engined rail cars were in service, 


and on that date 10 further vehicles were under 
construction in the Hutt Valley Railway Workshops. 
These were to be put into operation as soon as 
possible in suitable localities, and it was confidently 
anticipated that they would prove attractive and 
efficient passenger units, while at the same time 
effecting considerable economies by replacing certain 
tvpes of steam services. 








THE ENGINEERING OUTLOOK. 
LL. 

Tue British motor industry had a record year in 
1936. The output of private cars for the year end- 
ing September 30 showed an increase of 13-5 per 
cent. over the previous year, and that of commercial 
vehicles one of 16-7 per cent. The fact that an 
increasing section of the population has, as pointed 
out in the first article of this series, had a larger 
surplus of income over the bare necessities of life, 
owing to the fact that prices and the cost of living 
fell during the slump much more steeply than wages, 
has contributed largely to this expansion of sales. 
Although the fact that the economic circum- 
stances on which the expansion was based no 
longer hold, at any rate to anything like the same 
extent as three years ago, may possibly begin to 
check the rapid rate of expansion, it is unlikely 


THe Moror Inpvstry. 


to cause any substantial contraction in the annual | 


sales of the industry, since when once a household 
has achieved the ownership of a car, it is only with 
the greatest reluctance that it is abandoned. 


The industry is, moreover, likely to have to rely | 


increasingly on replacement as opposed to new 
demand for its sales in the future, as the number of 
potential car-owning families, estimated from an 
examination of income groups, becomes reduced 
with increasing sales to families in the lower income 


groups. In spite of an upward tendency in the case 
Tas.e L.---Employment in Construction of Motor 
Vehicles, Cycles and Aircraft 
! | 

Number Number | Number index 

Year Insured Unem | | “® 1923 
ures ployed Tm ployer 100 
pus 101,330 16,108 175,722 ooo 
1W26 224,040 21,609 202,431 | 115-6 
127 252,860 18,330 214,531 122-5 
ltrs 254,830 22015 212,815 121-1 
buy 245,410 | 17,614 227,706 129-6 
low 247,140 10,647 206,498 117-5 
1s 251,320 | 57,462 103,868 110-3 
1os2 252,080 | 770 196,310 111-7 
18 261,720 | 44,168 123-8 
1us4 271,530 | Zane 138-1 
1un5 285,830 26,538 147-6 
bose $30,500 19,705 177-5 





* The figures given for the number emploved are obtained by 
subtracting the number unemployed from the number insured, 
since the official figures for actual employment are only published 
for June of each year. The figure given for 1936 is aly for the 
age frou, 16 64 (as against 14-64 for all others) and is equal 
of most of the raw materials of motor-car manufac- 
ture in 1936—iron, steel, most non-ferrous metals, 
rubber, &c.—which is likely to be continued in 
the current year, motor-car prices have, on the 
whole, not yet shown any marked tendency to 
rise. The continuous price redactions which con- 
tributed so largely to the expansion of sales to 
families in the lower income groups have, however, 
been checked, and in the absence of further large 
economies in manufacture, some general rise in 
prices seems likely in the near future. 

Employment figures are only available for the 
motor vehicle, cycle and aircraft industries as a 
whole. These are given in Table I. This group 
of industries has continued to attract large numbers 
of new workers, and at the beginning of July, 1936, 
the number of insured workers was 15-7 per cent. 
above the previous year. There is little doubt 
that the expansion of the aircraft industry has 
been one of the main factors responsible for this. 
The index of employment reached the remarkable 
figure of 177-5 on the basis of 1923 100, and 
the actual number of unemployed, though in excess | 
of the 1929 figure, when the number of insured | 
workers was much smaller, reached the low per- 
centage of 6-0. It can be seen from the Census 
tigures (which are, however, not on an identical | 
basis with those of the Ministry of Labour) that | 





(JAN. 15, 1937. 








ENGINEERING. 





Exports of complete private cars and chassis 
are given in Table III. The figures for the years 
prior to 1928 are estimates, since it is not possible 
to distinguish accurately between British exports 
of cars and commercial vehicles in those years. 
It is seen that total exports of cars and chassis 
again underwent a satisfactory expansion in 193 
of about 13-5 per cent. There is little doubt that 
the increased exports of private cars, which last 
year were about 41 per cent. above the 1934 level, 
may be attributed largely to the production by 
British manufacturers of larger cars more suited 
to the rougher usage common in the export markets 


in 1930 the average number employed in the air- 
craft industry was 21,332, or slightly over 10 per 
| cent. of the group included in Table I. 

| In 1933 the corresponding figure was 20,401 (9-4 
per cent.), and in 1934, 23,775 (9-8 per cent.). 
Since then the percentage has almost certainly risen 
substantially. 

| Private Cars.—The revised figures for private-car 
| production (as published by the Society of Motor 
Manufacturers and Traders, Limited, in their 
annual review) are given in Table IT for the calendar 
| year 1926, and for the years ending September 30, 
| 1927. onwards. It will be seen that the prediction 
| made in this series last year that production would | of the world, although road improvements through- 
shortly reach the 350,000 level has been fulfilled. out the world have doubtless played a part. Neve: 
: theless, British cars still find their main sales in th 
Casas Ei-~Cupat of Care (Sumter. protected Empire markets, and this in itself is far 




















1926 1932*... 171,244 . : . “4s 
| 19: 7° 1933* 220779 | from being an entirely satisfactory position, although 

1928* f 1934* 256,866 | the recent survey of the Imperial Economic Commit 
} 1929* 182,347 1935* $11,544 |tee showed that in the number of motor vehicles 

1930* 169,669 1936*.. 353,743 
| 1931* 158,997 Taste V.—Home Registrations. 

* Year ending September 30 (September Census). 

The small car buyer, who usually has to consider| 1926 695,634 1932 .- 1,149,231 

running costs and second-hand values very care- 1927 . 800,112 1933 ..1,226,541 
: . : 28 900.557 9: . 1, 333,50 

fully, accounts for about five-sixths of the total| !925 oad coms ao 

. on 1929 .. 998,489 1935 ..1,505,019 
demand, up to and including 14 h.p. The 8, 10, 1930 _.. "1,075,081 1936*... 1.604.946 
12 and 14-h.p. categories are by far the most 1931 .-1,103,715 
| popular. Over the 1935-1936 season, new registra- * Licences current at end of August. 


| tions of 8-h.p. cars showed a decrease of 3-1 per 
cent., while those 10, 12 and 14-h.p. cars showed 
increases of 18-8, 36-6, and 40 per cent., respectively. 
| In the large car class, cars of 15 h.p. to 19 h.p. 
showed a decrease of 16-4 per cent., while those of 
20 h.p. and over increased by 13-7 per cent. 

A significant change in 1936 was the downward 
trend in imports, which consist largely of the higher 
horse-power American cars. The increased popu- 
larity of the large car, which started in 1934 as a 
| resuit of the reduction in the horse-power tax was, 

until 1936, to a considerable extent met by a rapid 
expansion of imports. British manufacturers have, 
| however, been paying more attention to the produc- 


in use, after the United States, which has 206 per 
1,000 of population, four Empire countries come 
next: New Zealand with 122, South Africa with 
120, Canada with 107, and Australia with 96. The 
figure for the United Kingdom is 44. Apart from 
exports of new cars and chassis, there is a fairly 
substantial export trade in second-hand cars. 

In Table IV are shown the exports of private 
cars from the principal exporting countries. Per- 
haps the main feature in 1936 was the drop in 
exports from the United States and Canada, though 
it may be added that preliminary figures for the 
former country have sometimes proved to be below 
the final figures. 

United Kingdom Exports of Private Cars. German exports, which have increased rapidly 
ot ~ | in recent years (they were of negligible importance 


| Tasce Ill 








Year Cpe Chassis, Total. prior to 1930) underwent a further increase in 1936 
and are now substantially more important than those 
oi i titi of France. German exports are artificially stimu- 
16'130 13980 lated by Government assistance. Figures for 
18,306 8,000 | Italy are, unfortunately, now lacking, so that the 
“= totals are not strictly comparable throughout the 
7, L888 period given. The British percentage of the total 
= a4 | ee (excluding Italy) was 19-4 in 1936, compared with 
34, 9,030 43,907 17-5 per cent. in the previous year. 
Seen veep | ores As already indicated, there was a further sub- 
l stantial increase in the number of home registrations 
* Estimate (basis 11 months) |in 1936, although the increase was not as large as 


TABLE IV.—LyrernationaL Exports OF PRIVATE CARs. 








1929 1930 1931. 1932. 1933. 1934 | 1935. | 1936.* 
| | | | 
, j j ; | | ] 
United States . 447,068 53, 90,000 } 50,000 63,754 | 143,916 173,681 167,530 
Canada 64,863 9,000 5,000 14,840 31,274 47,592 44,000 
United Kingdom 33,708 | 18,992 30,050 41,028 | 43,907 | 54,517 | 61,821 
France 30,121 } 22,500 | 15,500 23,015 | 34,970 16,366 | 16,253 
Italy | =: 20,100 12,000 5,600 | 6,816 8,859 | ian an 
Germany 7,990 8,860 10,844 10,994 18,904 | 28,920 
Total (Countries | 
given) WS, 850 250,785 160,482 115,010 263,920 | 311,060 318,524 


160,297 | 
* Estimated on 9 months basis with exception of Italy (6 months), the United Kingdom (11 months), and Germany (11 months) 
was the case in the previous year. The figures are 
given in Table V. 

Total imports of private cars and chassis, which 
come mainly from the United States and Canada, 
with much smaller quantities from France and 
Germany, declined in 1936, and represented only 
about 3-3 per cent. of the British production, which 
is somewhat surprising in view of the large number of 
modern American cars which are to be seen in many 
towns in England. Owing to the fact that most 
imported cars are of fairly high horse-power and 
average value per unit, the relative importanc 
of the imports is, of course, somewhat greater than 


models of the American type, and 
securing an increased share in the 


tion of larger 
appear to be 
demand. 

How far the decrease in imports may be attributed 
to the advertising campaign of the British manufac- 
turers directly aimed against foreign cars, it is 
difficult to say. Criticisms of this campaign among 
the general public have been very common, even 
among people who have a strong preference for 
British goods, “other things being equal,” but 
who hold that British manufacturers should not 
rely for their sales on sentiment only. 

There was a decrease in the number of new car 





owners in 1936 as compared with 1935, as is shown 
by reference to Table V, which gives the home 
registrations in recent years. The imcrease in 
registrations in 1936 was slightly under 100,000, 
as compared with about 171,000°in the previous 
vear. 





the above figure suggests. Figures showing th 
imports of private cars are given in Table VI on the 
opposite page. 

Commercial Vehicles.—\t was indicated last yea! 
that the commercial vehicle industry had been 
ladversely affected by restrictive legislation, part! 
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cularly the Road Traffic Act of 1930 and the Road 
and Rail Traffic Act of 1933. The omnibus indus- 
trv was virtually stabilised at its existing level, 
while the road haulage industry has to show definite 
evidence of increased needs to the Traffic Commis- 
sioners before expansion is permitted. Ancillary 
users, who are not restricted, are tending to buy 
more vehicles and to do their own transport, which 
is giving rise to a continued preference for the lighter 
lorries, most of which are made by private-vehicle 
manufacturers as opposed to the heavier types which 
are mostly made by commercial-vehicle specialists, 

The total home production is shown in Table VII 
from which it can be seen that the expansion last 


ante VI.—United Kingdom Net Imports of Private 
Cars. 











Year. | ‘ r  ~9 Chassis. Total 
126 10,923 3,520 | 14,443 
1927 "} 1194 6918 | 25,112 
1928 Ka - 14,136 8,446 | 22,582 
1920 ; au 11,416 10,115 | 21,531 
1930 a a 6,936 2,880 = | 9,816 
1931 ee 1,235 866 | 2101 
i932 ro we 1,983 467 | 2,450 
1933 : aan 2,997 595 3,592 
1934 : ai 10,117 696 10,851 
193 me .-| 12,259 1,212 | 13,471 
1036" B: .-| 10,270 1,308 11,578 
} | 
* Estimated (basis 11 months). 
year was quite satisfactory. Mention may be 


made of the increased competition of trolley ’buses 
with motor omnibuses, and, with the great improve- 
ment achieved in recent years in the field of storage 
batteries for use on vehicles, of the increased 
competition of electric delivery vans with small 
commercial vehicles, particularly for use in fairly 
concentrated delivery areas. Total home registra- 
tions are shown in Table VIII. 


Taste VII.—Production. 


1926 ... 44,500 1932*... 61,475 
1927*... 47,227 1933*... 65,508 
1928*... 41,525 1934*... 85,633 
1929* 57,576 1935*... 92,176 
1930*... 67,807 1936*... 107,609 
1931*.. 67,292 
* Year ending September 30. 
Taste VIII.—Home Registrations (United Kingdom). 
(September Census). 

1926 ... 383,607 1932 ... 490,551 
1927 ... 405,009 1933 ... 509,443 
1928 . 428,920 1934 ... 537,716 
1929 . 458,019 1935 ... 562,627 
1930 ... 481,893 1936*.. 597,803 
1931 ... 481,378 


* Estimate. Census figure will be slightly higher. 


TABLE 1X.—United Kingdom Net Imports. 





Year. Complete. Chassis. Total. 
| } i 
1923. 3 ion 198 | 4,840 | 5,038 
1924 , 356 3,890 | 4,746 
1925 443 } 5,802 | 6,245 
1926 632 CO 6,468 | 7,100 
1927 93 6,148 6,242 
1928 42 9,530 | 9,572 
1929 48 16,205 16,253 
1930 37 1,291 1,328 
1931 50 | 1,457 1,507 
1932 12 335 } 347 
1933 . 29 396 | 425 
1934 . 63 1,574 | 1,637 
1935 2 | 340 1,778 2,118 
1936* . et wal 600 1,920 2,520 
* Estimate (basis 11 months). 
1935 and 1936 figures include general haulage tractors. 


rhe 1935 figures for complete vehicles, excluding general haul- 
fe tractors, was 60. 


TABLE X.—United Kingdom Exports. 


Year. Complete Chassis. Total, 





| 
| 1,400 


2.635 


We 0 M | 997 
1924 J Be 1,730 
25 1,544 
1,148 
1,734 | 
1,437 
2,636 


x ri 





| 
} 
| 
| 
| 





* Estimate (basis 11 months). 


Diesel-engined vehicles continue to make rapid 
progress, particularly in the field of passenger 
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of omnibuses compared with lorries, the higher| to dictatorship countries. The traffic census even 


initial cost is of less importance than the saving on 
running costs. Diesel-engined vehicles, however, 
still account for only a small proporiion of the total 
sales of commercial vehicles. 


TABLE XI.—In 


TERNATIONAL EXPoRTs. 


points statistically to what may be taking place— 
a decreased use of cars in terms of mileage—since 
the total registrations of private cars increased by 
45 per cent. over the period 1931-1936, whereas, as 





J 
| 








| 
| 1929 | 1930 1931. 1932. | 1934. 1935. 1936." 
| | 
United States ..| 198,234 452 52,000 | 25,000 | 40,658 92,397 | 99,080 108,323 
Canada .. a 36,848 15,711 5,000 3,000 4,040 12,094 | 16,738 14,140 
France .. 9,904 601 3,500 1,800 2219 3,682 | 2.600 3,060 
Italy ey: 3,589 3,000 1,500 291 537 575 500 meh 
Germa ved — 1,983 3,230 2,165 2,506 2,250 3,765 5,672 
Upited Kingdom 8,233 6,545 5,320 8,000 10,676 13,742 13,686 16,865 
Total (Countries 
given) ol 256,808 118,292 70,550 40,256 | 60,633 124,740 135,815 148,060 




















Imports are given in Table LX and exports in 
Table X. It is seen that imports of vehicles and 
chassis again rose in 1936, though the total was 
only about 2-3 per cent, of the British production. 
Exports, after a slight decline in 1935, recovered 
last year, and as will be seen from Table XI, which 
gives international exports of commercial vehicles, 
for the first time the United’ Kingdom exceeded 
Canada in importance. The British exports in 1936 
represented 11-4 per cent. of the total (excluding 
Italy), against 10-1 per cent. in 1935. 

In looking ahead at the future of the private-car 
and commercial-vehicle industries, it is difficult to 
see any particular factor which contradicts the 
current optimism, although the probable effects of 
the general economic factors pointed out at the 
beginning of this survey should not be forgotten, 
The heavy commitments taken on by the leading 
motor manufacturers in respect of the “ shadow- 
scheme ” for aircraft production may result in a 
noticeable labour shortage, besides putting a heavy 
burden on the management. There is little doubt, 
however, that the leading firms took on these com- 
mitments largely out of public duty, rather than 
with an eye to profits, which, in view of the “‘ man- 
agement fee ’ system adopted, are not likely to be 
extraordinarily high. Quite apart from this, how- 
ever, the motor industry is, of course, closely 
interested in Army mechanisation. 

An interesting indication of a probable future 
trend is the establishment by one of the large pro- 
ducing and exporting organisations of an assembly 
plant with a capacity of about 7,000 cars a year at 
Sydney. This step complies with the declared 
policy of the Australian Government, and it is 
possible that British motor manufacturers may 
have to rely for their future profits from overseas 
sales more on remittances from overseas assembly 
and producing companies, than on exports of com- 
plete cars from this country. 

Many of the leading British motor manufacturers 
announced substantial increases in productive 
capacity during 1936, and it is to be hoped that the 
British motor industry will never, even in the next 
slump, be faced with a serious redundancy problem. 
The Trunk Roads Bill may prove a development 
of the greatest importance to the motor industry. 
While public works should, as far as possible, be 
postponed until the next depression rather than 
undertaken at the height of the present boom, the 
recent road-traffic census undertaken by the Minis- 
try of Transport shows clearly what no motorist 
needs to be told, namely, how badly congested 
British roads are. As compared with the 1931 census 
of traffic, road usage is estimated to have increased 
by the following percentages: Passenger vehicles, 
33-59 per cent.; goods vehicles, 44-71 per cent. ; 
and bicycles, 94-98 per cent. For what the compari- 
son is worth, it may be stated that in the same 
period, the mileage of first-class roads increased 
from 26,513 to 26,779, or by only 1 per cent., 
although the sum contributed by motorists in taxa- 
tion is estimated by one authority at 269,000,0001., 
over the same period. It is true that many roads 
have been improved, but something more radical 
than cutting off bends, widening narrow places, and 
constructing a few by-passes is required unless a 
check is to be placed on the development of motor 
transport. This country might. even consider taking 
a leaf out of the German and Italian books and not 





transport, where, owing to the high annual mileage 





* Estimated on 9 months with exception of Italy (6 months) and the United Kingdom (11 months). iy 


stated, the Ministry estimated total “ usage ” to 


have increased by only 33-59 per cent. 








NOTES ON NEW BOOKS. 


Meruopsfor producing absolute alcohol have received 
much attention during the last ten years, very largely 
due to the use of alcohol as an ingredient of motor 
spirit. The refining of crude alcohol and processes 
for the production of alcohol from wood and sawdust 
are also becoming important, as also is the production 
of alcohol by synthetic methods. The literature on 
the subject is of an extensive and varied character, 
and in Fabrikation von Absolutem Alkoholzwecks 
Verwendung als Zusatzemittel zu  Motor-Treibstoffen, 
by M. Klar, published by Wilhelm Knapp, Halle 
(Saale), price 4.20 marks outside Germany, we have a 
further important contribution to the study of the 
subject. This publication is Volume LVII of a series 
of German monographs dealing with chemical and 
technical manufacturing methods, a series which 
has no equal in any other language. The first section 
of this volume deals with the raw materials used in the 
manufacture of alcohol, the applications of industrial 
alcohol as an ingredient of motor fuels and the particular 
requirements and grades of alcohol used in the various 
countries gf the world. This is followed by a section 
devoted to a general survey of the modern technique 
applied in the production of pure alcohol, After a 
short account of the present position of the application 
of solids in the purification of alcohol, the author pro- 
ceeds to the more important section of the monograph, 
in which he considers modern manufacturing methods 
and processes for the production of alcohol by the 
application of liquids. Azeotropic processes are 
summarised and details given of types of carriers 
used, the refining of crude alcohol, its conversion into 
absolute alcohol in one operation and the technique 
of azeotropic methods at atmospheric and high 
pressures, a number of well-prepared line sketches of 
plants being included. Section V deals with the 
economic aspects of the industry, typical costs sheets 
being outlined. The remainder of the text is devoted 
to a comprehensive bibliography with some reference 
to the patent literature. The volume is a real contri- 
bution to a subject which is of far-reaching theoretical 
and commercial interest. It will be widely used as a 
work of reference as it represents in concise form 
many years of careful scientific work and there is no 
other volume on the same subject which approaches 
it in either scope or completeness. 


The Iron and Steel Division of the American Institute 
of Mining and Metallurgical Engineers, 29, West 39th- 
street, New York, was organised in 1928, since when 
the papers presented at meetings of the Division and 
the discussions thereon have been collected in one 
volume published annually. The ninth volume of the 
series, which constitutes vol. 120 of the Transactions 
of the American Institute of Mining and Metallurgical 
Engineers, has recently been published, price 5 dols. 
net. It contains the contributions presented and the 
discussions which took place su>sequently, at meetings 
of the Division, held at Chicago from October | to 3, 
1935, and at New York from February 17 to 21, 1936. 
The contents comprise the thirteenth annual Howe 
Memorial lecture, entitled ‘Correlation between 
Metallography and Mechanical Testing,” by Professor 
H. F. Moore, 18 papers with discussions, and a report 
on a round-table conference or general discussion on 
“The Qualities of Pig-Iron.” Of the 18 papers, many 
of which raised spirited discussions, some deal with 
the preparation of ore and blast-furnace technology, 
others with physical metallurgy, two with the measure- 
ment of temperature, one with high-tensile low-alloy 
steels, one with a new method of welding together 
ferrous metaJs by the application of heat and pressure, 





leave the construction of new first-class roads wholly 


and one with the action of sodium silicate and sodium 
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hydroxide at 250 deg. C. on steel under stress. The | 


two last papers, both of which were presented at the 
New York meeting in February, were reprinted in 
vol. oxli of ENeruyeermc. The former, by Mr. L. C. 
Grimshaw, was one of the first, if not the first published 
description of a heat-pressure method for welding such 
materials as 18-8 austenitic stainless steel, high-speed 
steels, and other ferrous alloys on to a low-carbon or 
low-alloy steel backing. The second paper, by Messrs. 
W. C. Schroeder and A. A. Berk, drew attention to the 
part played by sodium silicate in the so-called caustic 
embrittlement of steel boiler plate. At the round- 
table conference on the qualities of pig-iron both 
manufacturers and users of iron expressed their views, 
and, although many problems still remain unsolved, 
it was emphasised that great progress had been made 
since the last conference on the subject held seven 
years previously. 


Tue series of books published by the Bibliograph 
isches Institut A.G., Leipzig, dealing with world 
production and utilisation since the war has so far 
covered raw silk, wool, artificial silk, coal and silver. 
The sixth volume, entitled Zinn, deals with tin, and 
has been compiled by Dr. Josef Wollnik. The various 
uses of tin and its replacement, where this is pos 
sible, by other metals or products, are entered into 
in detail. It refers to the work of the International | 
Tin Research and Development Council, an institution 
with offices in London, New York City and The Hague, 
established by the Governments of the principal tin- 
producing countries, for acquiring and disseminating 
scientific, technical, statistical and general information 
relating to tin and its uses. The volume also reviews 
the recovery of tin, and says that in 1927, when the 
price of tin reached the highest limit attained in 
the years following the war, the amount of recovered 
tin used in the United States was 47-8 per cent. of that 
of new tin. It adds that also in the years following 
the war, the food-canning and motor-car industries 
have been the greatest consumers of the metal. The 
nse of aluminium for food preservation, it is further 
stated, has so far not given satisfactory results, but 
experiments are being continued in this direction. 
Among the many interesting tables contained in the 
volume, one deals with the consumption of tin and 
with the production of new tin, which shows that during 
the period from 1921 to 1930 the United States consumed 
48-1 per cent. of the total for the whole world, and 
produced no new tin; England consumed 14-1 per 
cent. and produced 1-3 per cent. ; Germany consumed 
7-7 per cent. and had no production ; the figures for 
France were 5-9 per cent. consumption and 0-4 per 
cent. production; other countries had lower figures 
still, except the Dutch East Indies, which produced 
21 per cent., Bolivia 22-5 per cent., and the Federated 
Malay States 32-8 per cent., the three latter parte of 
the world having no consumption. The book then 
reviews the methods followed in mining, and in the 
metallurgical treatments of the metal. It also enters 
into the commercial problems surrounding the market- 
ing of tin. It forms a very complete treatise, and gives 
evidence of having been compiled with great care. 
It is issued at the price of 7-50 marks 


A practical problem in dynamics is to be found in the 
case of locomotives travelling round curves on the 
track, when the non-rectilinear motion brings into 
action additional forces, which affect the stability 
of the system as a whole. In a complete examination 
of the matter, consideration should be given to the 
elastic characteristics of the track, disturbed motion 
of the spring-borne masses of specified locomotives, 
relative movement of the bogie wheels, and the effect 
of coned tyres, bur these factors are by no means easy to 
define in a mathematical sense without recourse to 
data obtained from tests with actual engines. Although 
the slipping which occurs at the tread of a wheel 
probably consists of a series of jerks, as a first approxi- 
mation to a solution it may be regarded as a contanuous 
process, and perfect elasticity assumed for the various 
parts of the system concerned. This method of 
approach is followed by M. Julien and Y. Rocard, in a 
brochure entitled La Stabilité de Route des Locomotives, 
which is published by Hermann et Cie, of Paris, at a 
price of 15 francs. While an analytical method is 
in the main utilised throughout the work, which is a 
continuation of a previous contribution to the subject, 
readers will find little difficulty in elucidating various 
points with the aid of graphical analysis. The single 
or central type of buffer is implied in the discussion, 
so that suitable modifications should be made when 
the results are referred to English practice. Attention 
may be drawn to the interesting chapter devoted to 
the related problem of vehicles fitted with pneumatic 
tyres, which tend to creep across the surface of a road 
when the vehicle is describing a curved path. 








In Junkers and World Aviation, by Capt. F. A. 
Fischer v. Poturzyn, translated into English by Edward 











ENGINEERING. 


H.P. 


BY 


FRACTIONAL 


CONSTRUCTED MESSRS. 


MOTOR WITH 


HIGGS MOTORS, 


__WJAN._15,_1937. 


INTEGRAL GEAR. 


LIMITED, BIRMINGHAM. 











rato A ba 








Morley, and published in Munich by Verlag Richard 
I flaum, an interesting story is told of the development 
cf German aviation, which, apart from the achieve- 
ments of Zeppelin, has hardly perhaps received the 
recognition which is its due. Professor Junkers was 
first and foremost an engineer, and evidently also an 
original thinker and inventor of the first rank, with a 
marked capacity for taking pains combined with an 
indomitable will and perseverance in the face of diffi- 
culties and disappointments. His interest in aviation 
began about 1908, and he was associated with Professor 
Reissner at Aachen when the latter was making preli- 
minary hops with his Ente machine (The Duck), 
in April, 1909. Junkers obtained his first aeroplane 
patent in 1910, for an all-metal aeroplane, consisting 
cf one wing which would house all components, 
which was the origin of the thick cantilever wing. 
Practical aircraft construction began in 1913, and 
after the war the Junkers Aircraft Company, which 
had now established itself as the leading aircraft 
constructional firm in Germany, devoted considerable 
attention to engine design. The information on this 
part of German aviation development will certainly be 
studied with interest by aeronautical engineers. The 
last few chapters in the book describe Germany’s 
share in world aviation generally, and her triumphs 
in air transport, in particular in South America and 
cther countries. The translation has been well done, 
and the illustrations merit much praise. On the 
whole, the book has been written with restraint and 
moderation, and may be read with pleasure by all 
interested in the general subject. 








FRACTIONAL HORSE-POWER 
MOTORS. 


FRACTIONAL horse-power motors, the use of which 
is now becoming so widespread, can be divided into two 
main types, according to their construction. In the 
first the laminations are clamped or riveted together 
so as to form the actual shell and to this the end covers, 
carrying the bearing housing and brush gear and the 
feet or mounting, are attached direct. The advantages 
of this arrangement are small over-all size, light weight 
and economy in manufacture. The main disadvantage 
is that the fan, if fitted, only cools that portion of the 
motor and windings which are enclosed by the end 
covers. The heat generated by the core has therefore 
to be radiated naturally. For this reason such 
machines may appear to be running hot even under 
light load conditions. 

The second type of machine, on the other hand, has 
an external shell which is divided from the stampings 
by an air space. A motor of this kind is larger and 
heavier than one of the first type, but this is offset by 
the fact that it can be cooled by air circulation, allow- 
ing larger output for a given size. A new range of 
fractional horse-power motors introduced by Messrs. 
Higgs Motors, Limited, Witton, Birmingham, is of this 


| type and the details of their construction given below 
| will show how the service conditions demanded from 


this class of equipment are met. 
As regards external arrangements the motors can be 
supplied with feet for horizontal mounting or with 





round yokes for cradle mounting. In the former case 
the feet are cast integral with the yoke. The practice 
of bolting the feet to the end cover has been definitely 
discarded as it has been found that with this arrange- 
ment there is danger of distortion at one end when the 
motor is fixed to an uneven surface. The yoke itself 
is of fine grain cast-iron and carries either plain or ball 
bearings, while the shaft is of 35-ton to 40-ton tensile 
steel. The diameter of the journal is larger than that 
of the shaft extensions, so that the replacement of the 
bearings is facilitated. The end covers are of louvred 
design and are spigoted to the shell so that the whole 
assembly is drip-proof. The type of bearing housing 
employed allows the plain bearing machines to be 
mounted in any position provided the shaft is in the 
horizontal plane. The standard ball-bearing machines 
are suitable for mounting in any position including the 
vertical. The windings consist of former wound coils, 
all of which are fixed in slots, the end turns being well 
insulated from the core. 

On the direct-current machines the end 
fitted with a wide brush inspection aperture, which is 
normally closed by a solid cover plate. The terminal 
block is above the bearing housing, so that it is out of 
the way of surplus oil. There are two brush holders 
per spindle or four per machine. One brush of a pair 
is sufficient to carry the normal current and the use of 
a second has definite advantages where there is much 
vibration as on compressor and pump drives. The 
brushes, which are of the sliding box pattern, are fitted 
with leads so that the springs are not used as conductors 
and the double width commutator is of large diameter. 
On the repulsion start single-phase motors, the centri- 
fugal short-circuiting gear is of the same design as that 
fitted on the firm’s larger motors. 

As regards performance, the starting torque of a 
single-phase split-phase motor is 1 to 1} times the full 
load torque, while that of a repulsion start single-phase 
motor is 3 to 5$ times. The figure for the direct 
current machines is five times. These are the approxi 
mate torques developed when the motors are switched 
on to the line at their rated voltage and frequency, 
the lower figures being for the smaller sizes. A standard 
repulsion motor was started and stopped 100,000 times 
on test without adjustment or appreciable wear. This 
represents from 15 years to 20 years service. 

An innovation in this field is the introduction by 
Messrs. Higgs of a simple single-reduction gear which 
can be fitted as an integral part of these small motors 
As shown in the accompanying illustration the arrange 
ment is compact and unobtrusive. The driving pinion 
is of high carbon steel, while the driven wheel is of 
special composition. Both gear wheels are enclosed 
in a dust-tight cast-iron housing and as they are 
designed to run for long periods without attention are 
lubricated by grease. Such motors are recommended 
for use in place of short V belts, chains and similar 
drives, since they are easy to instal, occupy less space 
and are economical in maintenance costs. 


cover Is 








AERIAL Beacon In New ZeaLtanp.—The first aerial 
beacon to be erected in New Zealand is being installed 
at Hamilton. It will be of 3,000,000 candle-power, and 
will be visible in clear weather at a distance of 25 miles. 
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ENGINEERING WORKS 
REORGANISATION—II. 


By James J. GILLESPIE. 


Ir is not a logical policy to install a planning or 
work-progressing system without first ensuring that the 
control of material is reasonably efficient. A great 
many engineering shops have “chasing” systems 
which are costly and waste a great deal of energy ; 
such systems, with a little fundamental reorganisation, 
might easily be changed into “ pushing” systems in 
which the programme of work is arranged in advance, 
. procedure far more beneficial than providing for 
jobs to be chased when it is too late. 

The control of material is not, however, a very 
spectacular side of the business, and for this reason is 
apt to be overlooked. In one case, a large shop with 
an apparently efficient looking system of diagrams 
and load charts for work progressing, had a lag of 
two months in their delivery dates and over 7,000I.- 
worth of work lying about the fitting shop. Improved 
stores control and a mild system of planning were 
effective in bringing this time lag down to as little as 
four days. Another well-known firm of engineers 
discovered, upon reorganising their stores, that over 
4,0001.-worth of obsolete stock had accumulated, owing 
to lack of proper control. 

It may be taken as a general rule that in works in 
which pieces of material and odd parts are allowed to 
lie about in corners of the shops and stores the organi- 
sation is defective. If a shilling is short in the books 
of a company at balancing periods a great deal of fuss 
is made to find it; but a mere shilling, or a pound, 
or a hundred pounds in the form of material frequently 
seems to be treated with indifference. 

Whether a shop be of the jobbing or batch type, 
small or large, material control should be so effective 
that (a) there will be no avoidable waste ; (b) produc- 
tion will be properly served ; (c) working capital will 
not be unnecessarily tied up in stocks; (d) it will be 
easy to take stock ; (e) time will not be wasted searching 
round in bins and on shelves looking for parts. 

The Control of Material—The control of material 
should commence with the provision of proper pur- 
chasing records. We are not here concerned with 
actual buying, but with getting the bought goods into 
the shops. This being the case, an efficient follow-up 
system is necessary. The too-common system of the 
drawing office buying special parts, and the buying 


department purchasing ordinary parts, should be elimi- | 


nated. The arrangement is a frequent cause of much 
confusion and argument. It is true that there are 
many articles requiring technical discrimination when 
ordering, but the drawing office’s duty should be to 
requisition and not to buy. It is better to put the 
buyer’s desk in the drawing office than to have two 
buying departments. Some such arrangement as this 
has been found in certain cases to work quite suc- 
cessfully. 

Before going further, then, with reorganisation, the 
arrangements made must ensure that buying, in its 
delivery aspect at least, is on an efficient basis. On 
the parts list will be put a note of all material bought 
outside ; later it will be seen how the production 
department can keep effective control of deliveries. 

The relationship of production to the system of 
store-keeping is a very close one, and no pains should 
be spared to attain efficiency in this connection. Red 
tape is not required, and hard and patient work are 
more necessary as a rule than new money investment. 
The first essential in most shops is a good classification 
system, a matter discussed in our last article (see page 
23 ante). All parts should be given part numbers ; 
they should be stored under the part numbers, and 
should be issued against these numbers. Sub-assemblies 
will be issued against S.A. numbers. 

l nder the first system of control to be described, 
a full planning system, there are no records in the 
stores other than those needed to inform the store- 
keeper where parts are kept; stores records will be 
kept in the production department. With, however, 
decentralised planning such as will be described later 
tor a jobbing shop, a system of bin cards will probably 
be in use, and material will be withdrawn against a 
foreman’s requisition. On the bin card, whether kept 
in the stores or not, the maximum and minimum 
quantity to be kept on hand will be stated and a 
running balance will be shown; the state of this 
balance will show when purchasing becomes necessary. 

One point often overlooked when quantity control 
is in the hands of the stores is the speedy notification to 
stores that certain quantities must be retained for 
orders in hand but not yet in the shops. If attention 
's not paid to this, the storekeeper works to his theo- 
retical balance and, when a rush comes, he may find 
himself with nothing on hand. In some works the 
order department sends a copy of the order to the 
stores, so that the storekeeper may reserve the material 
needed, but this seldom works except in the case of 
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standard parts (e.g., end shields, cast-iron bodies, and 
terminal boxes for electric motors.) It is better to 
send a parts list to the stores, but it is better still to 
keep the stores inventory cards in the production office. 

The Engineering Factors Involved.—The function 
which is commonly termed product engineering is, in 
most well-organised works, allied to planning. The 
engineering department usually supplies the answers 
to what shall be done on a product and how it shall 


and when it shall be done. 

The engineering department in a_highly-planned 
works has a very responsible task, requiring much skill 
and thought. e more thought it applies to the work 
the less will be required from the operator. In practice 
this leads to division of thought, and the advantages 
arising from this are akin to those from division of 
labour. The duties of the engineering department 
include the following: (a) Giving to each part a part 
number; (6) making up assembly lists; (c) giving 
to each assembly an S.A. number ; (d) furnishing the 
necessary detail drawings; (e) defining the operations 
and their sequence ; (f) specifying the patterns, jigs, 
tools, &c., required for each operation; (g) giving 
set-up instructions; (h) specifying speeds and areas 
of cuts (or feeds). 

It would, of course, be absurd to insist that this is 
the one and only scheme for all engineering works, 
but, on the other hand, it is equally absurd to dismiss 
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such proposals as fanciful. From the point of view of 
economics there is little difference between a tool- 
maker employing his trained skill on a jig and an 
engineer employing his trained thought on an opera- 
tion. It is better for one trained engineer to decide 
the question of set-up, speeds and feeds, than to have 
scores of men deciding these matters differently for 
themselves. 

While it is obvious that specialist thought brought 
to bear on operation methods will produce more and 
better articles, it is a question of policy just how far 
it is feasible to carry this principle in each works, 
Specialisation is governed largely by the quantity to 
be made, and, in general, as quantity increases, unit 
cost can be reduced by the increasing use of specialisa- 
tion. But a constant increase in quantity does not 
carry with it constant reduction in cost, for experience 
proves that it becomes increasingly difficult to increase 
the capacity of any producing factor. The failure to 
recognise this law of diminishing productivity has 
upset many elaborate planning schemes. 

Table I annexed will give some indication of how far 
it is advisable to carry planning in a general way, 
If the small-batch factory is continually repeating the 
same batches, it may become worth while for standard 


be done, and the planning department decide where | 
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large and small, leave jig and fixture design to either 
the tool-room foreman or to the machine-shop foreman. 
This is not a satisfactory procedure and can seldom be 
justified by costs. Jig and fixture design should, in 
the small shop, be done by the drawing office in con- 
junction with the works’ staff; in the larger shop, a 
copy of the parts list should go to the tool designing 
department with new parts noted, and from here jig 
and fixture drawings issued to the tool-room. All jigs 
and fixtures should be checked by careful inspection 
| before being put into use. 

In any works attempting to make accurate products 
without proper jig and design procedure, erection, test, 
and after-sales service, are likely to cost more than they 
should. The works’ executive in such shops need only 
withdraw, say, a score of jigs from production for 
checking to discover this, 

Any jigs, fixtures, or special tools made for a special 
operation should bear the same number as the part and 
the operation. Part drawings and patterns should, of 
course, also bear the part number. There is no reason- 
able ground for having one system of classification for 
the product and another for a special part, operation 
or accessory. 

In any tool-room or tool-stores, it should be the rule 
that the location of every tool is known, and it should 
be easy to discover what tools any man has out. The 
first point is a matter of classification and organisation ; 
the second requires an elementary system. Most shops 
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use a check or a slip system, and when a tool is given 
out the check or slip is put in its place. It will be found 
helpful to have, in addition, a standard check or slip 
bearing the tool number, so that, when a tool is given 
out, this check or slip may be put on a board bearing 
the workman’s number. 

In connection with tools, there are certain points 
which have to be decided by all works’ executives, 
such as whether workmen should use their own tools ; 
whether they should grind their tools; whether the 
men should decide what tools to use ; whether the tools 
should be delivered to the machines; and whether 
workmen should be allowed permanent kits of shop 
tools. 

The solution of the first has to take into account 
the worker’s temperament and pride of craft ; to give 
way here and there to good, all-round men is not an 
unreasonable policy with proper limitations; for in- 
stance, workmen’s own micrometers should be listed for 
checking each week. The last of the foregoing questions 
is involved with the policy which is decided upon in 
connection with those that precede it. 

Investigations have shown that nearly every machine- 
man (and tool-setter) has his own way of grinding tools. 
It is well known that where one man will use no top 








set-ups to be provided, but not necessarily with 
specially retained tools. 

A mistake frequently made when introducing some 
system is to ignore the factor of operation labour cost. 
If the labour cost on a batch is high, more planning is 


rake and a large nose radius for roughing cast-iron, 
another man will use slight top rake and a nose bevel, 
&c. Specialist attention to the selection and grinding 
of tools will undoubtedly improve general efficiency ; 
the problem for the practical executive is just how far 
it is safe to specialise. 





justified than if labour cost is low. Thus, set-ups, 
speeds and feeds may economically be planned on a 
batch of parts on a large capstan with a skilled operator, 
but not on a one-hole drilling operation done by a boy. 
It cannot be too strongly insisted that any system 
adopted must be built up on facts, and must, at every 
point, be related to final costs. 

Control of Tools.—When we come to consider practice 
in regard to tools, problems arise, the solution of which 





products, which, though varying in detail, carry 





In batch production shops, at least, the selecting of 
tools, their grinding, and delivery can frequently be 
greatly improved by means of planning. In one shop 


employing 300 men, investigation undertaken revealed 
that a sum of 9001. was frozen in tools kept at machines 
and benches, but not in use, that tools were seldom 
properly ground, that wrong tools were used in about 
10 per cent. of cases, and that hunting for tools, going 





requires a great deal of discrimination. Many works, 





to the stores, waiting, and grinding accounted for 
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7 per cent. of the machinemen’s total time on ten | 


capstan and turret lathes on which times were studied 
with a stop-watch. 

Where fairly complete planning is economically 
possible, the system adopted with regard to tools will 
aim at eliminating storage, grinding, selection, and 
waiting for tools by the workmen. All tools required 
for all operations will be listed and will be collected and 
issued on receipt of a tool release note from the produc- 
tion department. On operations recurring frequently, 
a set of tools may be kept permanently in a box ready 
for issue. The necessary steps in introducing such a 
system would be, roughly, as follows: 
classify all tools into major classes, such as jigs, fixtures, 
gauges, sockets, cutting tools, &c. (N.B., classification 
here, as with the product, is essential.) Secondly, to 
divide each major class into sub-classes, such as 
cutting tools, drills, taps, dies, milling cutters, grind 
stones, lathe tools, &« Next to give all tools a number 
(size may do in certain instances); and then to re- 
irrange the tool stores on this basis, finally listing 
the tools required on every operation. 

When new jobs come into the works, the production 
engineer will specify what tools are to be used on each 
machine operation, and will indicate the set-up and 
speeds, feeds and depths of cuts, on the operation 
instruction sheet. It will later be shown that it is 
economical and profitable to have the operations and 
operation sequences listed, but to leave tooling to the 
foremen and charge hands. Where, however, tooling 
can be specialised economically, even on a few opera- 
tions, it is accompanied by excellent results 

In practice, the tool system will work as follows : 

1. On production jobs all tools will be listed for each 
operation, on a tool list. This tool list will be kept in 
the production department or in the tool stores under 
the operation number. 2. A tool release note from the 
production department will tell the storekeeper to 
collect tools, gauges, &c., and send them to the man or 
machine named, 
when a release note is issued.) 3. The tool release note 
will be filed against the recipient of the tools. 

As an alternative to the foregoing system, it is 
possible sometimes to have the tool list and the set-up 
with feed and speed details pasted on the back of the 
drawing. A drawing release note will then release the 
drawing and will serve for the collection of all necessary. 
tools and gauges. A release note from the production 
department will release material from the stores at 
about the same time, and it is thus practicable to 
collect material, drawing, and all necessary tools and 
to issue them in one operation. 

In his younger days, the writer was taken on as a 
tool setter in the works of a company on large batches 
of Government work. Tools were made when an opera- 
tion was about. to start; the issue of material was on 
the “ go and get it if you can” system; if dies were 
wanted, one was sent to Tom Smith, from there to 
Bob Jones and so on . and getting drawings was 
« matter of hunting for them. Being young and enthusi- 
astic, but inexperienced, he sent in a list of criticisms 
and suggestions covering many pages of foolscap deal- 
ing with these conditions, and shortly afterwards was 
dismissed—perhaps rightly so. Subsequently, how- 
ever, the manager started reorganising, but without 
making a success of it, and he, too, was dismissed. 
Possibly, he had attempted to apply the immature 
suggestions which had been submitted, for the writer 
is now willing to admit quite frankly that at the time 
he had not learnt that practical systems can only be 
based on testing all the facts in terms of final costs. 








METAL-CLAD MEDIUM-CAPACITY 
SWITCHGEAR. 

Tue increasing demand for metal-clad switchgear 
of moderate breaking capacity has led the General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, to develop a new range of equipment. 
Chis is known as Subgear. It has, we learn, success- 
fully withstood tests in the firm's high-power laboratory 
which show it is fully capable of dealing with its 
maximum rated short-cireuit current. It is claimed 
for it that it saves space, is accessible and safe to 
operate, while a further featare is the speed with which 
the breaker unit can be manipulated for inspection and 
“bus bar selection. It is available in both single and 
double "bus bar units and for 3-3 kV to 11 kV circuits. 
The range of rupturing capacity is from 75,000 kVA 
to 250,000-kKVA, and that of the current from 300 
amperes to 1,200 amperes. 

The gear is shown in Figs. 1 to 3, above and on 
page 77. It is completely metal-clad and is com- 
pound and oil-filled, while, all live parts and the 
insulation are protected from dust and dirt. Incorrect 
switching is prevented by appropriate interlocks. As 
will also be seen, vertical isolation has been adopted. 
This feature explains the compactness of the unit, 
enables the width to be reduced to a minimum 
Moreover, the unit is 


as it 
for a given breakin g capacity. 


—Firstly, to | 


(The progress board will indicate | 





GINEERING. 





en 


MESSRS. THE GENERAL 





METAL-CLAD MEDIUM-CAPACITY 


ELECTRIC 


[JAN. 15, 1937. 


SWITCHGEAR. 


COMPANY, LIMITED, LONDON. 








+3 Wikre ch 











Fre. 1. 


arranged so that it can be mounted close against the 
wall, all cable jointing being effected from the front 


after the circuit-breaker has been removed. The 
cable box is mounted at a considerably higher 
level than that usual on horizontal draw-out units. 


The height, is in fact, sufficient to enable a three-core 
cable to be bent with a safe radius of curvature without 
necessitating a cable basement. 

Considerable attention has given to factors 
which render operation and maintenance as simple 
as possible. This has resulted in each unit being 
equipped with a self-contained, manually-operated 
raising and lowering mechanism. To inspect the 
contacts the breaker can be lowered to floor level 
in about 2$ minutes and afterwards replaced in service 
in 3 minutes. Fig. | shows three single "bus bar units 
in the service, isolated and withdrawn positions, 
respectively, while Fig. 2 illustrates a double *bus 
bar unit with the circuit-breaker in the front isolation 
position. The change-over from one *bus bar to another 
on such a unit is performed in less than 1 minute, and 
either on or off load selection can be provided according 
to requirements. 

All the components of the gear are arranged in accessible 
positions, the current and potential transformers being 
| situated on the top in compartments fitted with Pene- 
| trol and oil respectively. The circuit-breaker can be 
| arranged for either manual or remote electrical opera- 
| tion by a direct-current solenoid, which is mounted in a 
|ecase on the front of the unit. Spring closing can also 
be provided, the spring being loaded by the operating 
| handle and released by pressing a button on the unit 
| itself or at some remote point. Fig. 3 shows a single 
|"bus bar unit with the circuit-breaker isolated and an 
earthing attachment in position. This enables the 
|eables to be earthed through the cireuit-breaker by 
coupling the plug contacts on the ’bus bar side together 
| by a flexible lead, which is clamped to the main earth 
| bar of the unit. Extension pieces are fitted to the 
| other set of plug contacts, so that when the breaker is 
| raised they make contact with the feeder sockets and 
| prevent the breaker from being closed. 
| The ’bus bars consist of rectangular copper bars, which 
lare enclosed in compound-filled chambers, sufficient 
| space being left between adjacent units for coupling 
jup on site. Though the "bus bars and compound 
}can expand freely, “ migration’ of the compound is 
| prevented by sealing the "bus bars where they pass 
|through the supports. When the 
} manually operated, the instruments and relays are 

mounted on a panel which is fixed direct to the unit, 
jall the back-connections and wiring being totally 
jenclosed. The circuit-breaker can be fitted with 
| any of the standard protective devices for over-current, 
| under-voltage, earth-leakage, &c. 


been 
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THE NEW GERMAN PATENT LAW. 
By Dr. WattHer WOLFF. 


On May 5, 1936, new laws relating to patents were 
published in Germany and came into force on October 1, 
1936, introducing important alterations as compared 
with those hitherto in force. 

Up till now, any applicant for an invention acting in 
good faith has been entitled in Germany to obtain a 
patent if the invention was new and patentable. The 
new law provides that only the true and first inventor 
or inventors, or his or their legal successors, will be 
entitled to obtain a patent. After the examination of a 
patent, but before it is published, the applicant will now 
have to communicate the name of the inventor or 
inventors to the Patent Office and give an assurance that 
no other persons have any part in the invention, accord- 
ing to the best of his knowledge. If the applicant has 
not made the invention or has not made it alone, he also 
will have to indicate why he should be entitled to file 
the application. 

In Germany, an invention is not regarded as new, 
if, at the time of the application, the invention 
has been published anywhere in print within the last 
100 years, or has been used publicly in Germany, 
so that the invention could be made use of by other 
experts. This general rule is now to be restricted by 
a new clause stating that a publication or prior user 
within six months prior to the filing date of the appli- 
cation shall not be considered if the publication or 
prior user is based on the invention of the applicant 
or his legal predecessor. An inventor will, therefore, 
be able to publish or use his invention himself within 
six months prior to the German application without 
endangering the validity of the application or of the 
patent when granted. If the inventor should com- 
municate his invention to another person and this 
other person should publish or use the invention 
within six months prior to the application, such 
publication or prior user will not endanger the German 
application or patent. If, however, an inventor files 
a patent application and another person independently 
of the inventor publishes in print or publicly uses the 
same invention in Germany within six months prior 
to the application, then this independent publication 
or prior user will invalidate the application or the patent 
when granted. This clause seems to possess some danger 
for the applicant himself. If, for example, he should 
publish his invention in print and file within six months 
a patent application in Germany, he may obtain a valid 
German patent, but he would not be able to obtain 
any patents in other countries, because there the 
patents would be invalidated by his own publication. 

When the subject-matter of a patent application has 


been obtained by fraud or has been filed without 
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authorisation by the entitled person, the latter will be 
able to ask the Court for an order that the applicant 
shall assign the application, or the patent if granted, 
to him. According to previous practice, the entitled 
person could obtain an order for assignment of a patent 
application or a patent only if the applicant or the 
patentee had not acted in good faith. Under the 
change now made he will be able to ask for such an 
assignment even if the applicant or patentee had 
acted in good faith, but only while the application is 
pending or within one year after the grant of the 
patent has been published. 

Hitherto, anyone who used an invention, or made 
arrangements to use an invention, in good faith before 
the filing date of a patent application, obtained a third- 
party right whereby he was entitled to use the inven- 
tion for his own purposes, even if the patent had been 
granted. Under the new law, an exception has been 
made to this rule. If the applicant or his legal pre- 
decessors have communicated the invention to others 
before filing the application and have reserved to 
themselves the right to file a patent application, then 
4 person possessing the invention in consequence of the 
communication will not be able to obtain third-party 
rights if the patent was applied for within six months 
ifter the communication. The German Government 
or its Departments will now be able to claim third- 
party rights (subject to the exception just mentioned) 
if the invention had, before the application was filed, 
already been noted in an official document of a Govern- 
ment Department. In this case, the Government will 
be entitled to use the invention for its own purposes, 
or to have it used by a third person or firm for 
vovernmental purposes. 

So far it has been possible for third-party rights, in 
consequence of a private user, to arise within the 
interval between the filing date of a German application 
ind a preceding foreign application, the Convention 
(late of which has been claimed under the International 
Convention. This will now no longer be possible with 
regard to applications from subjects or citizens of 
“uch foreign countries having a similar regulation. 
‘ince third-party rights do not arise in this interval 
in Great Britain, applications from British subjects 
are now entirely safeguarded in Germany within the 
priority period. ’ 

The German Government reserves the right to use 
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any invention in the interests of the defence of the 
country. Moreover, the German Government will 
now have the right to use any invention in the public 
interest. In both cases, however, the patentee will 
be entitled to a reasonable compensation to be settled, 
if an agreement cannot be reached, by the Court. 

If a patent and several patents of addition to it 
exist, and the main patent has been invalidated or 
revoked or has been disclaimed by the patentee, up 
till now all patents of addition have automatically 
become independent patents, so that the renewal fees 
have had to be paid for all patents of addition. Accord 
ing to the new law only the first patent of addition wil 
become an independent patent, and the subsequent 
patents of addition will become patents of addition 
to the first, so that renewal fees will have to be paid 
only for this first patent of addition. Since, in con- 
struing a German patent, it is of no moment whether 
a patent is a main patent or one of addition, the new 
clause only reduces the fees to be paid in order to 
maintain the patents of addition. Renewal fees have, 
till now, had to be paid for each year of the patent. 
In future, they will have to be paid only for the third 
and following years. 

Before the publication of the patent, a publication 
fee will have to be paid; the amount of this will 
correspond to the renewal fee for the first year paid 
up till the present, so that actually only the fee for the 
second year has been remitted. For a patent of 
addition, only the application and publication fees will 
have to be paid. 

Some further rules regarding payment of renewal 
fees by parties without sufficient means have now been 
incorporated in the patent law, e.g., payment of the 
renewal fees can be delayed for a considerable time 
if the patentee has not the means to pay them. It is 
not possible here to give in full the very detailed rules 
on this point. It may, however, be mentioned that 
| under certain conditions the Patent Office will even 
refund the applicant’s expenses to him if he is without 
| sufficient means to make drawings or models, or to 
‘procure the expert opinion, &c., which have been 
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| found necessary during the filing and examination 
| of a patent application. 

| Under the new patent law, licences of right will be 
possible in Germany. If an applicant for a patent 
or the patentee makes a declaration that he is willing 
to allow any person or firm the use of his invention 
subject to a reasonable compensation, then this 
| declaration will be registered in the Patents Register 
| and published in the German Official Patents Journal, 
| with the consequence that only half of the amount 
of the renewal fees will have to be paid. If patents of 
addition exist, this declaration will also refer. to all 
of these. The declaration cannot be revoked, 1.e., 
it will not be possible later to cancel an endorsed 
licence of right. 

It will in future be possible to register an exclusive 
licence in the Patents Register if the patentee or his 
legal successors agree to this; non-exclusive licences 
will not be capable of being registered. So long as an 
exclusive licence for a patent is registered, it will 








| not be possible to endorse it with the licence of right. 


On the other hand, if a licence of right is endorsed, it will 
not be possible to register an exclusive licence. The regi- 
stration of an exclusive licence may be cancelled if the 
licensee should agree to such cancellation. Ifa licence of 
right is endorsed, the compensation will be settled by 
the Patent Office, supposing an agreement between 
the parties cannot be reached. It will be possible 
to amend the decision of the Patent Office after each 
year following the last settlement, if the general condi- 
tions have changed in the meantime, so that the com- 
pensation arranged seems to have become unreasonable. 

Up till the present, the Patent Office has been able 
to grant a compulsory licence, if such a licence was 
deemed to be in the public interest. Now, the Patent 
Office will only grant, and will have, in fact, to grant, 
a compulsory licence if the Government declare before- 
hand this to be necessary in the public interest, so that 
the Patent Office in this case will only have to decide 
what compensation shall be made for the grant of the 
compulsory licence. 

Hitherto, it has been necessary for a patentee residing 
outside Germany to have a German lawyer or patent 
agent to represent him. Under the new patent law, 
however, a lawyer or patent agent as representative in 
Germany will also be needed for a person or firm 
residing outside Germany who wishes to participate in 
any proceedings before the Patent Office. For example, 
if a person or firm residing outside Germany wishes to 
oppose a German patent application, a German lawyer 
or German patent agent will now be necessary to act as 
their representative, although hitherto an opposition 
could be entered without this. 

Some rules referring to the constitution of the Patent 
Office are now incorporated in the patent law with some 
slight modifications. 

As before, each patent application will be examined 
by the Patent Office. Under the new arrangements, 
however, an applicant will have to disclose, if requested 
to do so by the Patent Office, the prior art to the best 
of bis knowledge, completely and truly, and to include 
this in his specification. If, for example, patent 
applications have been filed for the same invention in 
several countries, the applicant will now have to disclose 
all citations made in all the countries by the respective 
examiners. 

If a patent application is based on a foreign applica- 
tion and the date of the latter is claimed for the German 
application according to the International Convention, 
the date and country of the foreign application must 
be lodged with the application according to the old 
law ; according to the new, the date and country of 
the foreign application will have to be filed within two 
months after filing the German application. The 
declaration with regard to the date and country can 
even be altered within this time. The priority docu- 
ments will have to be furnished only if the Patent 
Office should ask for them as has previously been the 
case, but the period for furnishing priority documents 
must be such that the applicant will have at least 
three months’ time available after filing his application 
in Germany. 

Hitherto, the time for entering an opposition has 
been two months after publication of the application. 
Now, this time will be extended by one month so that 
an opposition can be entered within three months after 
publication of the application. Formerly, it was 
sufficient to give the reasons for opposition very 
briefly and to amplify them at a later stage, which 
might be even after the time for entering the opposition 
had elapsed. For example, if it were argued that the 
subject-matter of a patent application were not new, 
it has been possible in the first instance to cite a prior 
publication of the invention very briefly ; other prior 
publications, or even prior users, could be cited later on. 
Henceforth, all the material on which the opposition 
is based will have to be given within the three months 
from entering the opposition and it will not be possible 
to amplify it later on, i.e., all citations, prior users and 
the like must be mentioned within three months after 
the application has been published. This will make the 
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position of an opponent much more difficult than 
formerly, since the necessary search often takes a 
considerable time and it is not always possible to obtain 
all the essential material within three months after 
publication. 


A very much discussed question under the old law | 


was whether, if an opponent’s appeal were withdrawn, 
the decision of the Court of First Instance became 
automatically valid or whethe, the Court of Second 
Instance had the right to alter this decision. For 
about 30 years the Patent Office held that in such a 
ease the decision of the First Instance became auto- 
matically valid, but a few years ago the Patent Office 
overruled this practice and held that the Appeal 
Instance had the right to alter the decision of the 
First Instance, even if the opposition entered by the 
opponent were withdrawn. The new law establishes 
this right for the Court of Second Instance, i.e., if an 
opposition has been entered, and the First Instance has 
granted the patent notwithstanding the opposition, 
and the opponent thereafter enters an appeal and 
subsequently withdraws the appeal, then the Court of 


Second Instance is entitled to examine the application | 


further and even to refuse the patent or to grant a 
more limited patent than was granted by the First 
Instance. 


When a proceeding for granting a compulsory licence 


has been entered, it will be possible for the applicant 
for a compulsory licence to apply for a provisional order 
if he can furnish a declaration of the Government 
that a provisional order appears to be necessary to 


safeguard the public interest, and the Patent Office | 


may grant such a provisional order at its own discretion. 
If, in the end, the compulsory licence is refused, and if 
it becomes clear that the provisional order was not 
justified from the beginning, the applicant for the 
compulsory licence will have to refund any damages 
to the patentee which may have been incurred by the 
provisional order. 

If a person should infringe a patent, he has been 
till now liable only for damages if the infringement has 
been committed willingly or through great careless- 
ness; but according to the actual practice, great 
carelessness was almost always assumed if an infringe- 
ment had been actually committed. In future, an 
infringer will be liable to damages in any event of 
carelessness, but, if the carelessness should only be 


slight, the Court may award damages to the patentee, | 


the amount of which may vary between the actual 


damages to the patentee and the advantages which the | 


infringer had gained. Damages for infringement will 


only be claimable within three years after the time in | 


which the damaged person or firm had first knowledge 


of the infringement and of the person or firm who | 


infringed the patent, and in any case only within 
thirty years after the infringement had been committed, 
but after this time the infringer will still be obliged 
to make compensation corresponding to the amount of 
advantage he may have gained. 

The President of the Patent Office will, in future, 
have the right to delegate a representative to attend 
all proceedings before the Court dealing with infringe- 
ment cases, and this delegate will have the right to 
attend the hearing, to plead, to question the parties, 
witnesses and experts, and to give a written opinion. 
On the other hand, the Court will have the right to 
ask the President of the Patent Office to delegate a 
representative to attend the hearing, if the Court 
considers that such attendance would prove useful. 
If, in such a case, the President of the Patent Office 
is of the opinion that he cannot delegate a suitable 
representative, he may submit a written opinion to 
the Court. 

The costs of patent litigation before the Court in 
Germany have been, in the past, considerably higher 
than for other lawsuits, but even so, not so high as in 
this country. Under the new law, the Court will 
be able to reduce the costs for a person of insufficient 
means. 

If a patentee possesses several patents which have 
been, in his opinion, infringed by the same or similar 
acts, he will now have to mention in any suit for 
infringement all the patents in question. If he should 
base his proceedings on some of his patents only, he 
will generally not be able to bring a new suit with 
regard to the same infrit ger and the same infringing 
act, based on the rest of his patents 








Raitway 4-6-0 Tyrer Express 
Locomotive.--Mesars. The Locomotive Publishing Com 
pany, Limited, 3, Amen Corner, London, E.C.4, have 
sent us a copy of their newly-published coloured chart 
of a Great Western Railway 4-6-0 four-cylinder express 
locomotive. Four sections of the locomotive are shown 
and each part of the engine is numbered, the numbers 
referring the reader to a list printed at the foot of the 
chart. A useful feature is that parts made of wrought 
iron, steel, cast iron, brass, copper, and rubber are 
printed in contrasting colours. A list of the principal 
dimensions and characteristics of the engine are also 
given. The price of this well-prepared and instructive 


Great WesTERN 


chart is Is. 6d. 
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|DETERMINATION OF GASES _IN 
| STEEL BY THE HOT-EXTRACTION 
METHOD.* 


By G. THANHEISER. 


| 


Tue determination of the total oxygen in steel is 
| rendered difficult by the fact that this element occurs 
in steel in various combinations, the properties and 
influences of which differ greatly. Again, enormous 
difficulties have also been encountered in the separate 
determination of the different oxides in steel, owing to 
the large quantity of iron present and the presence of 
the accompanying and alloy elements. For deter- 
mining the total oxygen, the hydrogen reduction and 
the hot-extraction methods have been elaborated. In 
liquid baths of steel, the total oxygen can be ascer- 
tained by a method in which, by adding aluminium, 
the whole of the oxygen is combined as alumina, and 
this can then be determined by a residue process, 














For taking the 
sample, means 
have been de- 
vised which en- 
able the alumin- 
ium to be added 
to the steel at 
| the moment of sampling. The great advantage of this 
| process is that the determination of the total oxygen 
| can be carried out without any considerable expendi- 
| ture on apparatus. For examining steel products, the 
process is naturally not applicable. 

| The hydrogen reduction method, in which the 
oxygen compounds are reduced by hydrogen and the 
resulting water is weighed after absorption in phos- 
phorus-pentoxide tubes, is applicable to only a limited 
extent. When carbon is present, this latter also reacts 
with the oxygen of the sample, so that the carbon 
monoxide which forms must also be taken into con- 
sideration. Moreover, in the case of samples containing 
silicon and aluminium, determination by this method is 
impossible, as the oxygen combined with these elements 
is not fully reduced by the hydrogen. It is for these 
reasons that the use of the hydrogen-reduction method 
has declined in recent years. 

The hot-extraction method for determining the total 
oxygen contents has been developed to such an extent 
that, if care be taken of all the conditions which are 
of importance in the determination, it always gives 
| reproducible results. Recently, further investigations 
| of the hot-extraction method have been made by the 
| Kaiser-Wilhelm Institut fiir Eisenforschung, of which 
}a short account is given in the following. The large 
|number of oxygen determinations required for the 
jestablishment of the slag/metal equilibria of funda- 
| mental importance to the metallurgy of iron and for 
| the study of the behaviour of this element in the 
| steelmaking reactions rendered it necessary to develop, 
| besides the existing coreless induction furnace, yet a 
|second apparatus for determining this element. At 
| the same time, an endeavour was made to lower the 
| purchase price of the oxygen-determination apparatus 
in order to make its general adoption possible. 
| For the same reason, H. Diergarten developed the 
carbon spiral furnace. Tests made some years ago in 
the Institut revealed certain disadvantages of this 
furnace. They consist, in the first place, in the fact 
that large quantities of metal and graphite must be 





brought up to high temperatures, which can easily | 


| lead to errors; a further disadvantage of the carbon 





* Paper read before the Iron and Steel Institute, at 
Diisseldorf, on Monday, September 21, 1936. Abridged. 
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spiral furnace is the difficulty of cleaning the furna« 
of the metallic deposits which form during the oxygen 
determination, and which influence this in a great 
measure. The metal head and cover, as well as th 
| carrier cage for the carbon spirals, must be cleaned 
| off with emery after every series of tests. In the sam: 
| way, the metal coatings which have settled on th. 
cooled graphite parts must be completely removed. 
With such cleaning there is always the danger that, 
despite every care, it is not perfect enough, with th: 
result that errors may be introduced into the subse- 
quent determination. Recently, owing to the work 
of R. Castro and A. Portevin, the furnace has been 
further improved ; the “ blank” has been reduced to 
0-2-0-3 c.c. of total gas in 15 minutes at 1,700 deg. C., 
so that the determination of hydrogen and nitrogen i< 
now also possible in this furnace by the method of 
Castro and Portevin. 

In developing the resistance furnace in the Institut. 
an attempt was made to avoid the deficiencies of th: 
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; carbon spiral furnace referred to above. Fig. 1 shows 
the vacuum short-circuit furnace devised by G. Than- 
heiser and E. Brauns. The quartz tube @ is ground 
'vacuum-tight on to the plug 6; the latter consists of 
jee parts, the outer part c, into which fits the inner 
portion d insulated by mica and cemented in vacuum- 
tight. Both parts of the furnace are water-cooled, and 
serve for the leading in and out of current. The outer 
ring of part c, to which the quartz tube @ is ground in, 
is made of Invar, so that there is no expansion when 
a slight increase in temperature takes place. The 
graphite part f is screwed into the outer portion « 
of plug } and the inner graphite body ¢ is screwed into 
part d of plug 6. By means of the two screws, it is 
possible to press together the upper mpg of the 
graphite parts e and f so that they make a good joint 
| which conducts current well. The graphite crucible g, 
| in which the sample is melted during the determination, 
| is suspended within the graphite part f. On the quartz 
tube @ is fitted the ground glass head h, with the 
| sample chamber j, the suction tube k, and the spherical 
| ground seating /, to which the diffusion pump is con 
|nected. The temperature is measured through the 
| glass window m, which is cemented on dead parallel. 
| The quartz tube a is cooled by the copper coil x. The 
inner portion d of plug + terminates in ball 0, by which 
the apparatus is attached to the stand devised to 
support it. 
| It may further be remarked that the outer graphit« 
tube f has a somewhat greater wall thickness than the 
inner tube ¢. Thus it serves also as a shield against 
radiation, though only to a limited degree. At a 
temperature of 1,600 deg., the energy required is 
7-5 kW. The degasification of the graphite parts is 
done at 1,700-1,750 deg. When a sufficiently low 
pressure has been obtained in the apparatus, which 
takes about 1} hours, the temperature is reduced to 
the working temperature, which is about 1,600 deg 
The “ blank” for the apparatus is very small; at a 
| temperature of 1,550 deg., less than 0-1 c.c. of gas 
is pumped off in 10 minutes. The composition o! 
the gas is worth noting. With a total gas volum« 
| of 0-15 ¢.c., on an average, 0-05 c.c. of CO, 0-03 c. 
jof H,, and 0-07 c.c, of nitrogen were found. The 
proportion of hydrogen and nitrogen to the total ga- 
| contents is accordingly very small. The composition 
|of the gas corresponds more or less to that obtained 
| from the coreless induction furnace. 
When making comparative oxygen determinations 11 
| the coreless induction furnace and in the new furnace, 
|it is found that with samples containing manganese, 
the mode of cooling the quartz tube very greatly 
| influences the oxygen determination. Tests were first 
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carried out, in which the quartz tube was placed in a 
further tube through which a very strong current of 
water flowed. The results of the comparative oxygen 
determinations obtained with the new apparatus and 
with the coreless induction furnace showed that with 
low manganese contents, the agreement obtained is 
very good. With increasing manganese contents, 
however, the difference becomes steadily greater, and, 
in fact, higher values were always given by the coreless 
induction furnace. This difference is all the more 
noticeable because in principle both furnaces are 
identical. The dimensions of the quartz tube and 
graphite crucible, the arrangement of the device for 
inserting the sample and of the cooling head, as well 
as the diffusion pump for the rapid evacuation of the 
gases, the Oberhoffer pump and the analyser are 
exactly the same in both furnaces. As a difference in 
the oxygen determination was obtained only with 
samples rich with manganese, the type of cooling, 
which was more intense in the tests in the new furnace 
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described, must be responsible for this difference. The 
difference in the cooling was eliminated by arrangi 
for the quartz tube in the new apparatus to be cool 
by means of a copper coil exactly as in the coreless 
induction furnace (see Fig. 1). As a result of this 
alteration in the cooling, the same values are now 
being found for samples containing 0-02-0-73 per cent. 
of manganese, as may be seen from Table II. 


TaBLE II.—Comparative Determinations of Oxygen in the 
Coreless Induction Furnace and Vacuum Short- 


between the two taps f, and f,. The apparatus can 
be connected to the mercury-diffusion pump by means 
of tap f,. 

To produce the manganese deposit on tube a, the 
small graphite crucible g, containing manganese, 
is heated im the evacuated apparatus by means of the 
high-frequency furnace hk. The manganese vapour 
condenses on the inner surface of tube a, which is 
cooled externally by spraying by means of ring j. 
After the manganese has sublimed, the graphite 
crucible is lifted into the vertical tube b with the aid 
of magnet k, and the valve c is closed. By this arrange- 
ment it is possible to examine the behaviour of the 
manganese deposit towards carbon monoxide at different 
temperatures and different pressures of carbon monoxide 
without the occurrence of any disturbing side reactions 
with the material and contents of the crucible. 

The results of this test can be summed up as follows : 
the finely divided manganese has such a great reactivity 
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Oxygen Contents, 


per cent., 
Determined in the : 





with carbon monoxide that it can be used as a good 
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absorptive reagent. In the temperature range between 
400 deg. and 750 deg. and with carbon monoxide 


pressures up to a maximum of 60 mm. of mercury, 
absorption of carbon monoxide takes place with preci- 
pitation of carbon. The desired temperatures were 
obtained by sliding a chromium-nickel wire-wound 
furnace over the quartz tube a. Carbon monoxide was 
absorbed by the manganese even at room temperature, 
but at temperatures below 300 deg. separation of 
carbon was never observed. Of particular importance 
for the determination of oxygen by the hot-extraction 


br and and carbon monoxide, or whether the reaction 
only occurred after the condensation of the manganese 
on the inner surface of the tube, it was impossible to 
decide. In any case, the tests prove that it is impossible 
to volatilise and condense manganese under the con- 
ditions indicated without its reacting with carbon 
monoxide, even with such intensive external cooling. 
The results of the above tests with pure CO suggested 
an investigation to determine whether, under the 
conditions of the oxygen determination by the hot- 
extraction method, it was possible to drive off the 
absorbed carbon monoxide w heating the condensed 
manganese afterwards. For this purpose, the apparatus 
shown in Fig. 1 was altered slightly, as shown diagram- 
matically in Fig. 4. In this apparatus, a bell a was 
introduced, which could be raised and lowered without 
breaking the vacuum. The raising and lowering of the 
bell is effected by turning tap 6 whereby the steel wire 
from which the bell is suspended is wound on or off the 
pin c. Operation is as follows: When removing the 
gas from the furnace, the bell, made of graphite, is 
lowered and likewise d ified ; it serves simultane- 
ously as a radiation shield. When the desired “ blank ” 
has been reached, the bell is raised, and the working 
temperature adjusted. After ascertaining the “ blank,’ 
the sample is thrown, by means of a m t, from its 
chamber through the aperture in the bell into the 
graphite crucible and the gases evolved are — 
off. When the pressure in the furnace dumber 8 
decreased to the initial pressure again, the bell, in 
which the manganese has condensed completely, is 
lowered. The bell is quickly heated by the furnace 
to a high temperature, and the gas so liberated is 
likewise pumped off and analysed. By this 
it is possible to check whether the figures obtained in 
the apparatus shown in Fig. 1 are influenced by the 
manganese contents of the samples tested. In Table IV 
are recorded the results of comparative tests on the 
determination of the oxygen in a basic Bessemer steel 
with 0-52 per cent. of manganese. The oxygen deter- 
minations were carried out in the short-circuit furnace 
with the quartz tube cooled by means of a copper coil, 
and with and without preliminary melting, as well as 
with intensive water-cooling. Furthermore, the deter- 
mination in the apparatus shown in Fig. 4 was 
carried out with rs aver heating of the graphite 
bell. The results given show that only the values 
obtained with water-cooling lie lower than those given 
by the other methods. The statement of Thanheiser 
and Brauns that samples with higher manganese 
contents will give too-low values as a result of the 
excessive cooling of the quartz tube in the apparatus 
employed by them, is thus confirmed. 

‘o answer the question of how far the use of the 
bell is suitable for examining steels with a high per- 
centage of manganese, ferro-manganese alloys, which 
are on free from oxygen, were made. By 





adding some of this manganese alloy along with samples 
of a basic Bessemer steel, which was also used for the 


Tas_e IV.—CoMPARATIVE DETERMINATIONS OF OXYGEN IN A Basic BessEMER STEEL CONTAINING 0-52 PER CENT. 
OF MANGANESE. 
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Sample Mn. j 
No. | per cent. j Vacuum Short-Circuit Furnace. | rn . ‘een? 
Coreless | Vacuum — acuum Short-Circuit Furnace 
| Induction | Short-Circuit fitted with Graphite Bell. 
| Furnace. | Furnace. Cooling by Copper Coil— Intensive = {|_ ih ty Gt SR A) Oe Dies 
is Water- | ahs 
— r ~ n Cooling With Pre- 
Without Preliminary | ‘Mm 
5 | 0-02 one | 0-112 | With WRbow Melting. Bell Subse- — 
8 | 0-31 0-018 0-019 Without Preliminary Preliminary Preliminary 7 onthe Hostel ~*~ — 
| 0-019 Melting. | Melting. Melting. | FD IRD, 
il | 0-45 0-010 0-011 : — 
12 | O45 0-019 0-017 l utath oan te ’ , 
> oa | 0-007 0-008 0-023 0-023 0-023 0-023 | 0-022 0-023 0-023 0-022 0-024 
+ i 0-004 0-003 0-023 0-023 0-024 0-024 0-021—| 0-023 0-023—0- 022 0-023 
ae 2, oop | 0-020 0-024 i v ort | 0-023 0-023 | 





Although it has long been known that with higher 
manganese contents in the samples the determination 
of the oxygen by the hot-extraction method may easily 
give too-low values, there is an absence of systematic 
tests regarding the behaviour of the manganese in 
relation to the carbon monoxide under the conditions 
ruling during the determination of the oxygen. Tests 
were carried out in the Kaiser-Wilhelm Institut fir 
Eisenforschung by R. Paulus, which, in the first place, 
were aimed at establishing the behaviour of the man- 
ganese coatings produced by sublimation towards 
pure CO. For this purpose, the apparatus illustrated 
diagrammatically in Fig. 3 was developed. It consists 
essentially of a quartz tube a, sealed at one end, the 
lower portion of which has a somewhat greater diameter. 
The top portion is attached to the upper end by a 
ground joint. This top portion consists of a tube 6 
in which there is a tap c with a wide bore. The 
temperature is measured through the glass window d, 
ground dead-parallel. The tube e, in which are the 
two taps j, and f,, is fused to the tube 6 of the top 
portion, below the tap c. Connections to the MacLeod 





fauge and the carbon-monoxide burette, are fitted 











method is the observed fact that the carbon monoxide 
absorbed by manganese is for the most part given off 
again on heating in vacuo. As an example, reference 
may be made to a result from this series of tests. At 
temperatures from 890 deg. to 900 deg., and a pressure 
of 5 X 10-* mm. of mercury, 0-0512 gramme of manganese 
was sublimated in 180 minutes in the device described. 
At a reaction temperature not exceeding 690 deg., 
13-55 c.c. of CO were absorbed by this manganese 
deposit in 110 minutes. When the evacuated tube was 
heated to temperatures of 890 deg. to 900 deg., the 
manganese deposit gave off 10-90 c.c. CO again, which 
is about 80 per cent. of the quantity absorbed. 

To decide the question whether it is possible by 
intensive cooling to eliminate a reaction between the 
carbon monoxide and the manganese, carbon monoxide 
was admitted during the volatilisation of the manganese; 
the addition of the gas was effected in such a way that 
the pressure in the reaction chamber never exceeded 
1 mm. of mercury. In these tests energetic absorption 
of carbon monoxide took place, even when the tube 
was intensively water cooled from the outside. Whether 
it is a question of a reaction between manganese 








comparative tests given in Table IV, the influence of 
the manganese content of the melt on the oxygen 
estimation was determined. The tests proved that the 
observations made when examining the reactions of the 
manganese deposits with pure carbon monoxide also 
apply in the case of oxygen determinations where 
varying quantities of manganese are present. The 
greater the cooling, the greater is the quantity of 
carbon monoxide which is retained by the manganese 
deposit under the conditions involved. By subsequently 
heating the manganese deposit to a higher temperature, 
its detrimental influence on the determination of the 
oxygen can be minimised to a far-reaching degree. 
"The varying effect of the manganese deposit under 
only slightly altered test conditions must be taken into 
consideration in explanation of the fact that the hot- 
extraction method gives good reproducible values when 
carried out at individual experimental stations, but 
that when the method is used at different places the 
results may differ. Just recently, the Bureau of 
Standards was responsible for comparative oxygen 
determinations being made on the same samples in 
different laborateries, some by the same and some by 
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different processes. In investigating the hot-extraction 
method, quite appreciable variations were noticed at 
the different places. It would be possible for these 
variations to be partially conditioned by the varying 
effect of the manganese deposits. From the results 
reported, it will be seen that no generally applicable 
statement can be made regarding the manganese 
content until the determination of oxygen by the hot- 
extraction method has been perfected. The permissible 
limit must be ascertained for each apparatus, because 
even slight alterations in the working conditions vary 
the influence of the manganese on the oxygen deter- 
mination. 

In the systematic tests on the determination of 
oxygen in steel, an attempt was also made to combine 
the determination of oxygen with that of nitrogen and | 
hydrogen. According to the literature, there should 
be no difficulty, except when determining the gases in | 
the carbon spiral furnace. 





This determination also is | 
now possible in the carbon spiral furnace according to | 
the work of Castro and Portevin. In the very numerous | 
comparative determinations of nitrogen carried out | 
in the Kaiser-Wilhelm Institut fir Eisenforschung by | 
the hot-extraction method and that devised by Wiist | 
and Duhr, it was observed, however, that the hot- 
extraction method always gave lower results than | 
Wiist and Duhr’s method. This is particularly striking 
when examining samples with low nitrogen contents, | 
for which the hot-extraction method often gives negative | 
nitrogen values, This observation suggests that the | 
errors in the hot-extraction determination of nitrogen | 
are primarily conditioned by the process adopted for | 
analysing the gas mixture. For analysing the gases 
Oberhoffer's analyser was used, in which the gas 
mixture, after absorption of the carbon dioxide, is 
mixed with electrolytic oxygen and burnt in the 
explosion pipette. After the explosion, the contraction 
is measured and then the earbon dioxide is absorbed. 
From the measurements made, the contents of oxygen, 
nitrogen, and hydrogen can be calculated. 

In the tests made by H. Ploum in the Kaiser-Wilhelm 
Institut fiir Eisenforschung, it was shown that there 
were two sources of error in this method of analysis. 
When determining hydrogen, hydrocarbons, carbon 
dioxide, &c., by the explosion method, small quantities 
of the nitrogen present are also oxidised. The greater 
the excess of oxygen used, the larger is the amount of 
nitrogen oxide produced, The increased volume con- 
traction resulting from the greater consumption of 
oxygen indicates erroneously a greater quantity of 
hydrogen than is actually present. The nitrogen 
determined by difference is accordingly too low. 
Recently Castro and Portevin made reference to the 
second source of error of this method of analysis. The 
oxygen used for the analysis, which is prepared from 
caustic-soda solution by electrolysis with nickel elec- 
trodes, always contains small quantities of hydrogen 
and, in the course of time, some carbon dioxide as well. 
For this reason, for making the further tests, an 
apparatus was developed which completely removes the 
impurities from the oxygen. Owing to the unsuitability 
of the explosion method for comparison purposes, the 
combustion of the gases was effected in a platinum 
capillary by Drehschmidt’s method. As an experi- 
mental gas, the hydrogen extracted at 400 deg. C. 
from mild-steel samples which had absorbed the gas 
by cathodic action, was used; this contains a small 
quantity of methane. Analysis by the explosion 
method and by combustion in the capillary produced 
in this instance almost exactly the same values. 

Further tests were made on mixtures of hydrogen, 
carbon dioxide, and nitrogen; a third analytical 
process was adopted, namely, combustion on copper 
oxide. The test results showed that, in all cases, the 
explosion method gave higher values for the hydrogen 
and lower figures for the nitrogen than with the other 
two processes. When tests with pure gases had demon- 
strated that the explosion method could introduce errors 
into the hot-extraction method of determining nitrogen 
and hydrogen, the analyser was modified by fitting a 
capillary according to Drehschmidt, and the oxygen 
used for the analysis was freed from its impurities. | 
By using capillaries for the combustion of the gas 
mixture in the hot-extraction method, it is possible | 
to combine the determination of hydrogen and nitrogen 
with that of oxygen. The final tests in this direction | 
are still going on. 

Examples of Oxygen and Hydrogen Determinations for | 
Metallurgical Investigations.—After this brief survey of | 
work in the analytical sphere that has recently been 
carried out in the Kaiser-Wilhelm Institut fiir Eisen- 
forschung on the determination of oxygen, nitrogen, | 
and hydrogen in steel, a few examples from the practical | 
side of the Institut will be given to show how valuable 
are these analytical methods as an aid in metallurgical 
research. Fundamental for the knowledge of the | 
reactions that occur in steelmaking on a basic hearth | 
are the relations between iron containing manganese | 
and slags, which practically consist of only manganese 
oxide and ferrous oxide, and have been determined | 
by F. Kérber and W. Qelsen. For these tests, the | 








oxygen contents of the metal bath were always deter- 
mined by the hot-extraction method. The maximum 
amount of oxygen which the iron can hold in solution 
at a certain temperature is dependent upon the ferrous- 
oxide content of the slag. 

These conditions hold good for carbon-free iron 
containing manganese. But if the iron contains carbon, 
then the oxygen contents of the bath can also react 
with the carbon of the iron. H.C. Vacher and E. H. 
Hamilton have established the equilibrium conditions 
between the carbon and oxygen contents of the bath. 
In these tests, the oxygen was determined partly by 
the addition of aluminium according to Herty’s method 
and partly by the hot-extraction method. The results 
of these tests are reproduced in Fig. 6; they refer to a 
temperature of 1,620 deg.C. According to them, in the 


| equilibrium condition, higher oxygen contents in the 


steel bath can only occur with very low carbon contents. 
Under favourable conditions the reaction of the carbon 
with the oxygen contents of the bath proceeds very 
rapidly, as has been shown, for instance, by tests on 
the metallurgical course of the basic Bessemer process. 
In Fig. 7 is illustrated the change of concentration of 
carbon and oxygen during a basic Bessemer blow. 
As will be seen from the concentration diagram, the 
reaction of the carbon with the ferrous oxide contents of 


the bath proceeds so rapidly that, in spite of the large 


supply of oxygen from the blast, the oxygen content of 
the bath remains very low during the decarburising 
period. Not until after the “ transition stage,” when 
the carbon has for the most part been burnt out, does 
the oxygen content of the steel bath increase very 
rapidly. The dotted-line curve reproduces the oxygen 
values which must be attained according to the equili- 
brium curve of H. C. Vacher and E. H. Hamilton for 
the carbon contents at various moments, if the carbon 
equilibrium in the basic Bessemer process were to be 
attained with infinitely great velocity. 

For the great speed with which the oxygen contents 
of the bath can react in favourable circumstances, 
investigation of the metallurgical working of the basic 
Bessemer process gives still a second proof in the 
relationship between the oxygen contents of the bath 
and the speed of dephosphorisation. Dephosphorisa- 
tion sets in only slowly at the start of the blow under 
the initially acid slag. After the change of the character 
of the slag caused by the solution of lime and owing 
to the great increase in the ferrous-oxide content of the 
bath after the removal of the major portion of the 
carbon, favourable conditions are created for the 
combustion of the phosphorus. This sets in with 
great rapidity after the change in the character of the 
slag. It finally proceeds so violently that the oxygen 
supplied in the blast is no longer adequate for the 
combustion of the phosphorus, and, despite the constant 
supply of oxygen, the metal bath undergoes powerful 
deoxidation. This deoxidation during the most intense 
combustion of the phosphorus is to be seen in Fig. 7. 
The sudden reduction in the oxygen content when the 
combustion of the carbon is complete is caused by the 
violent combustion of the phosphorus. In other series 
of tests, the deoxidation of the bath due to the com- 
bustion of the phosphorus could be observed even 
better ; the oxygen content of the bath dropped from 
0-078 per cent. to 0-056 per cent., and then rose again 
afterwards. 

The equilibria of reactions between carbon-free iron 
and silica-saturated ferrous-manganese oxide-silicates— 
fundamental to the steelmaking process on the acid 
hearth—have likewise been determined by F. Kérber 
and W. Oelsen. According to the equilibria of these 
reactions for a temperature of 1,600 deg., molten 
manganese-free iron, in equilibrium with molten silica- 
saturated ferrous oxide-silicates, absorbs considerable 
amounts of oxygen. The silicon contents of these 
heats is extremely small. When small amounts of 
manganese are added to these melts, the manganese- 
oxide content of the slag increases very rapidly, the 
ferrous-oxide content decreasing correspondingly. 
Similarly, as the ferrous oxide in the slag becomes 
caibeal by manganese oxide, the oxygen content of 
the melt decreases, and, in fact, in the concentration 
range investigated, the ratio of the oxygen content of 
the melt to the ferrous-oxide content of the slag remains 
almost constant. Hence, when the metal and slag are 
in equilibrium, the oxygen content of the iron is deter- 
mined solely by the ferrous-oxide content of the slag. 

In an investigation on the course of the reactions in 
the acid open-hearth process, it was observed that the 


|oxygen content of the bath was always appreciably 


lower than was the value calculated from the ferrous- 
oxide contents of the slag. The chlorine-residue process, 
in which the oxygen combined with silicon is deter- 
mined, yielded values lower by only 0-001-0-002 per 
cent. on the average than those of the hot-extraction 
method, in which the total oxygen is determined— 
an indication that in the samples examined almost the 

whole of the oxygen is combined with silicon. 
The examples quoted show that the determination of 
oxygen in the investigation of metallurgical ange 
ging the 


can no longer be dispensed with. Even for ju 








influence of different procedures on the oxygen conte, 
of finished products, the determination of the oxygen 
is of paramount importance. 

In addition to investigations on the determination of 
oxygen in steel by the hot-extraction method, just 
recently a still greater need has arisen for the develop 
ment of an impeccable process for determining the 
hydrogen in steel. In investigations made in the 
Kaiser-Wilhelm Institut fir Eisenforschung on the 
absorption of hydrogen by iron and its influence on 
the properties of the material, the hydrogen capable 
of diffusion was determined by a vacuum extraction of 
400 deg. F. Kérber and H. Ploum have shown that, 
in addition to the hydrogen which is capable of diffusion, 
combined hydrogen can also be present in the steel. The 
influence of hydrogen (capable of diffusion) absorbed 
by steel on the properties of the material has been 
more closely examined by P. Bardeneuer and H. Ploum 
H. Bennek, H. Schenck, and H. Miiller have shown 
that the hydrogen can participate to a considerable 
extent in the formation of flakes in steel. C. Drescher 
and R. Schafer observed that by heating cast steel 
samples for 60 hours at a temperature of only 100 deg.. 
a large increase in the elongation and reduction of area 
was obtainable. They assumed that the low values 
for the elongation and reduction of area are attributable 
to the effect of the hydrogen in the material, which is 
driven out by the heating. F. Kérber and J. Mehovar 
observed that a single heating of newly-rolled rails 
to 200-600 deg. results in a very appreciable increase 
in the elongation and reduction of area in the tensile 
test without any alteration in the tensile strength 
Prolonged storage of the sample led to the same result. 

The statements made demonstrate the great value of 
the methods of determining oxygen and hydrogen for 
metallurgical research and in practice. The hot-extra: 
tion method of estimating oxygen makes possible the 
simultaneous determination of oxygen, hydrogen, and 
nitrogen. This possibility and the knowledge that 
these determinations are also important in practical 
operation have led to the ever-widening application of 
these methods in works laboratories. 








CATALOGUES. 


Casting Alloy.—Tensile tests, and the physical and 
mechanical properties of ‘‘ Hiduminium,” a high-strength 
sand and die-casting alloy, suitable for casting intricate 
forms, are referred to in a leaflet sent to us by Messrs. 
High Duty Alloys, Limited, Buckingham-avenue, Trading 
Estate, Slough, Bucks. 

Electric Clocks, Etc.—Two publications of Messrs. Gent 
and Company, Limited, Faraday Works, Leicester, deal 
with their Pul-syn-etic system of electric-impulse turret 
and bracket clocks and give examples of installations. 
Tangent bells, hooters, buzzers, and sound signals are 
also dealt with. 

The Drying of Crops.—For those interested in this 
important agricultural subject, a publication has been 

repared by Messrs. Ransomes, Sims and Jefferies, 
Limited, Orwell Works, Ipswich. The increasing demand 
for driers and the use of such appliances for grass and 
grain crops is attractively explained ; operating costs 
are also given. 

High-Speed and Carbon Tool Steels.—Two new book 
lets concerning Stag high-speed steels and £.s.d. carbon 
tool-steels, have come to hand from Messrs. Edgar Allen 
and Company, Limited, Imperial Steel Works, Sheffield, % 
The heat treatment and other practical working details 
for these have been revised. The comprehensive range 
of tool steels described covers a variety of purposes. 

Electric-Are Welding‘ lronex”’ electrodes of the 
extruded type with special coating for the protection ot 
the are stream resulting in an easily removed slag, are 
dealt with in the latest pamphlet received from Messrs. 
Murex Welding Processes, Limited, Ferry Lane Works, 
Forest-road, London, E.17. The deposited metal is 
said to cool rapidly without loss of physical properties. 

Boilers and Water Heaters.._Messrs. Spanner Thimble 
Tube Boilers, Limited, 9, Billiter-square, London, E.C.4, 
have forwarded a brochure illustrating and describing 
Spiralfio waste-heat boilers and schemes for saving waste 
heat in connection with central heating and domesti« 
water supply, incinerator boilers, etc. A special feature 
is complete accessibility to both sides of the heating 
surfaces. 


Air Grinders, Etc.—In a recent pamphlet, Messrs. Lorant 
and Company, Limited, 98, Croydon-road, London 
S.E.20, call attention to their small Prelu turbine 
driven air grinders made in three sizes, with collet chucks 
of entirely new construction, eliminating the use of nuts 
The Actograp electric pencil, Electrograp flexible shaft 
engraver, grinder and polisher, etc., are dealt with in 
other recently-published leaflets. 


Geared Motor Units.—A leaflet from Messrs. The Moss 
Gear Company, Limited, Crown Works, Tyburn, Bir 
mingham, relates to geared motor units of 1 h.p. up 
to 20 h.p. The single-reduction series includes ratios 
from 1}: 1 to 5: 1, and the double-reduction series range 
from 6:1 to 19:1. Roller bearings are fitted and 
the gears are totally enclosed and run in oil. The desig 
enables any make of flange-mounting motor to be fitted 
provided that the minimum spigot and maximum flan¢ 
dimensions are adhered to, the latter being given '" 
tabular form. 


























40-FT. BY 50-FT. BULKHEAD GATES 
AT BOULDER DAM.* 
By P. A. Kinzie. 

[ue two 50-ft. by 50-ft. bulkhead gates and their 
operating mechanisms which are to be described in 
this article were installed at the upper entrance 

f the two outer diversion tunnels, Nos. 1 and 4 
(Fig. 2, page 2, ante), situated one on each side of 
the Colorado river, as described in the introductory 
ticle to this series. These tunnels were later 
onnected by inclined shafts 50 ft. in diameter to 
their respective spillways, 530 ft. above. 

A carefully-prepared programme of construction 
work was arranged, so that the remaining tunnels, 
Nos. 2 and 3, could be plugged when the river was 
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low, after the work on the dam had reached a height 
to make this closure possible without risk of over- 
topping by a flash flood. At a later stage, when | 
pouring had been carried far enough, the two outer | 
tunnels were to be closed and the space above the 
dam gradually filled with impounded water. In order 
that the scheme might commence to earn revenue 
as early as possible, it was essential that the two 
last tunnels should be closed just as soon as it was 
safe to do this, in order that water might rise to the 
base of the intake towers and flow to the turbines. 

When the studies were being prepared, it was 
concluded that tunnels Nos. 1 and 4 would have to 
be closed immediately after the annual peak river 
flow in June, at a time when the flow amounts to 
ibout 70,000 cusecs. Taking into consideration the 
time required to plug the tunnels after the gates 
had been closed, it was calculated that before the 
work was completed the water level would be far 
above the tunnels’ tops, and that if the gates were 
left closed for more than four days it would be 
mpracticable to open them again. 

\t this early stage the whole scheme was still 
very much in outline. and the conditions which 
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First Article of the series contributed by Officials 
United States 
See page 1, 


the 
Colorado, U.S.A 


Bureau of Reclamation, Denver, 
ante. 
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would have to be met came to light only by degrees. 

| Consequently, much planning at this time was based 
on conjecture. The dam is designed ultimately to 
impound 30,500,000 acre-ft., this being equivalent 
to the total average river flow over a period of two 
years. As stated, to fill the lower part of the stor- 
age space without risk, it was thought it would be 
necessary to close tunnels Nos. 1 and 4, either just 
before or after the peak of the early summer flood 
had passed, and that if this were done the remaining 
work on the dam could be finished, keeping ahead 
all the time of the rise of water level. 

With these conditions in view, and owing to the 
size of gate contemplated, it was estimated that 
before the gates reached their seats the water level 
might have risen so rapidly as to make it imperative 
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inside a closely-fitting well filled with sand. When 
the time came to lower the gates, the sand was to be 
jetted out by water and the block slowly lowered 
into place. This scheme was abandoned on account 
of lack of suitable rock at the portals rendering 
heavily reinforced structures necessary for the wells, 
thus involving prohibitive expense. 

Among other plans considered was the possi- 
bility of a rolling large concrete disc down a prepared 
slope, the water furnishing a cushioning effect. So 
many uncertainties accompanied this proposal that 
it was abandoned in turn. 

The design described below was ultimately found 
to possess the greatest number of desirable features 
and the fewest disadvantages. It consisted of a 
heavily reinforced concrete portal structure at the 


| 


IN SHOPS. 


inlets of tunnels Nos. 1 and 4, with embedded guides 
and gate frames. 
beams 56 ft. above the tunnel floors spanned the 
space in front of the tunnel entrance and supported 
heavy steel platforms, on which the gates were 
erected. 


Massive haunch-braced concrete 


The latter were 55 ft. wide, 51 ft. high, 








A and 12 ft. 7 in. thick. Bw arranging the construc- 
SS BSI Se tion programme so that the gates were assembled 
(s792.€,) ‘encingERING” | and completed on these erection platforms, it was 


possible to allow the river to flow through the diver- 
sion tunnels throughout the entire period and until 
the latest possible date. 

Drawings of one of the gates in its portal structure 
are given in Figs. 24, 25 and 26, Plate IV, the gate 
leaf being shown standing on the erection platform 

referred to above. Fig. 27 shows to a larger scale 
| one end of @ gate, in plan. Before proceeding 
| further, it will be well, by means of the latter and 

Several alternative means were considered of | Fig. 25 to outline certain details to be referred to 
effecting the necessary closure of the tunnels. In| at greater length later. The most prominent point 


to place the control equipment at least 100 ft. above 
the tunnel inverts, in order to avoid risk of pre- 
mature submergence. At the same time, it was 
estimated that the placing of the concrete plugs in 
these tunnels, each 250 ft. long and containing 
25,000 cub. yards of concrete, would occupy nearly 
a year, during which time the water level might be 
expected to rise 300 ft. above the gate sill. 








one scheme two heavily reinforced monolithic con- | to be drawn attention to in Fig. 27 is that the gate 
crete slabs were contemplated. These were to be | during movement was supported by rollers, the load 
63-5 ft. wide by 53-6 ft. high by 21 ft. thick, each | being taken by roller tracks embedded in the con- 
weighing 5,350 tons. These slabs were to be sup-| crete and supported by massive reinforcement. To 


| ported at each end by three concrete-filled steel | the right of the rollers in Fig. 27 are shown in cross- 


cylinders, 6-5 ft. in diameter and 59-5 ft. high, each | section, two wedges, one of which is carried by the 
; x A 
set of three resting upon a common block or shoe | gate, the other being supported in the concrete by 
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the reinforcement previously mentioned. At the 


vate ends are girder shoes, in contact with guide 
rails. 

Fig. 24 shows the concrete towers extending up- 
wards above the portal and connected at a level of 
119 ft. 6 in. above the tunnel floor by the concrete 
operating platform. In the centre of this is a 
control panel. At each end of this platform is a 
hydraulic hoist cylinder extending upward for an 
additional 66 ft. 44 in. The upper ends of these 
cylinders are connected by a structural steel bridge 


tunnel invert below. 
\s the final designs proceeded, it was decided, in 
rder to ensure closure under the most severe 
4overning conditions, with water 10 ft. above the top 
the tunnel when the gate started to descend. 
that each leaf should be mounted on a series of 





: tandem endless-roller trains. It was found that 
; such roller trains could easily be provided to carry 
4 the } . 


water load of 8,600,000 Ib. under the conditions 





50-FT. BULKHEAD 


j the deck level of which is over 185 ft. above the 


ited above, but it was also found impossible to | 
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| provide an economical and practical design which 
| would stand up to the total load of 43,001,000 Ib., 
| which the gate would ultimately have to carry if 
the reservoir level rose to 300 ft. above the tunnel 
onvert. For this reason the wedges were intro- 
duced, the design providing for the gates to be 
lowered into position on the rollers, and then for 
the wedges to be brought into action to take the 
load off the rollers and transfer it direct through the 
wedges to the reinforcement in the concrete, so that 
ample bearing could be provided for the highest loads 
| to be anticipated. 
Turning now in some detail to the design of the 
gate leaves proper, one of these is shown in Figs. 
| 28 to 33, Plate IV. Each was composed of two 
vertical side girders, with 19 framed-in cross-girders 
| forming a skeleton frame. A cover plate | in. thick, 
| as shown in Figs. 28 and 30, extended over the up- 
| stream face of the gate for a width of 47 ft., and 
| over this again in line with the flanges of the hori- 
zontal girders were cover strips { in. thick by 24 in. 








HALF THE GIRDERS FOR ONE GATE ON ARRIVAL AT BOULDER CITY 
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wide and 32 ft. 1 in. long. ‘The skin plating, taking 
the load, as shown in Fig. 31, was formed by indivi- 
dual members, 1} in .thick, interposed between the 
webs of the horizontal cross-girders, placed 24 in. 
back from the downstream face of the gate. 

The cover plates, details of which are given in 
Fig. 48, page 81, were arranged so as to furnish the 
requisite supplemental girder flange areas and at 
the same time to support and space vertically the 
heavy horizontal girders along their upstream flanges. 
They were also intended to assist in carrying part 
of the vertical water load on the top of the gate 
down to the bottom vate seat when the leaf was in 
the closed position. The skin plate units also 
carried part of the load down to the gate seat, while 
intermediate vertical stiffeners spaced midway be- 
tween the upstream cover plates and the skin 
plates carried the remaining portion of this load. 
These members may in Fig. 30, Plate 
IV. 


The 17 intermediate cross-girders were all made 


be seen 
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alike, whilk the top and bottom cross- gird rs were 
modified to take the seals, &c. Figs. 34 to 46, Plate 
IV, give details of a typical cross-girder, consisting 
of a main }-in, plate, 12 ft. 6} in. deep and 55 ft. 3 in. | 
long. The }j-in. web was stiffened over part of its 
length by one ,4-in. plate, over other parts by two 
§,-in. plates, and the panels towards the ends being 


It will be noticed that the upper and lower edges 
of the skin-plate units were bevelled along the up- 
stream edge to clear the fillet welds referred to 
above. The skin plating units were also planed on 
the upper and lower edges to secure good bearing 
against the cross-girder webs. When the gate 
leaves had been completely assembled in the shops, | 
again further stiffened by two }-in. plates, as shown | the 8-in. by 8-in. by }-in. angles on the downstream 
in Fig. 36, and sections, Figs. 37 to 41. Complete, | faces of the skin plating were accurately fitted into 
each weighed 64,100 lb. Detail Figs. 42 and 43 show place and stitch riveted to their skin plates with 
the 8-in. by 34-in. by §-in. angles riveted to the | countersunk rivets in the plating in order to avoid 
webs to take the skin plating. Figs. 49 to 56,| interference with the outstanding legs of the 8-in. 
page 82, give particulars of one of the top girders, | by 3}-in. by §-in. angles already fixed to the girder 
and Figs. 58 to 67 details of the bottom girders. | webs. 

In the case of the vertical girders, a typical section| The arrangement described and illustrated pro- 
of which is given in Fig. 57, page 82, heavily | vided the skin plating with thick sections adjacent 
reinforced webs and downstream flanges were neces- | to the cross-girder webs, where they were supported, 
sary to transfer the loads from the cross-girders and | and thin sections in their mid portions between the 
to the roller trains and wedges. The vertical | opposing edges of the upper and lower anchoring 
girders had webs of two 1-in. plates, were 10 ft. 64 in. | | angles. The thick sections were made up of the 
wide, and 52 ft. 1} in. long. 
weighed 68,400 lb. each The downstream flanges of | stream angles, and were considered as having no 
the vertical girders were finished with cover plates | deflection at their girder supports, and as termi- 


or » 


to the rollers and wedges. the edges of the angle legs. The thin sections were 
No allowance was made for corrosion in the | considered as extending between the terminations of | 

design, since the gates were to be in service a short | the thick sections as just defined and were taken 

time When they had closed it as of skin plate thickness. 

intended that they should remain permanently in When calculating the skin plate stresses due to 

their portal structures and be abandoned. For this | direct water load the formule given below were 

reason it was also decided that maximum combined | employed, where (see Fig. 69) 

stresses might be carried safely up to 20,000 Ib. per t skin plate thickness. 

square inch net section. : combined thickness of beam between o and h. 
In the vertical girders, which had webs composed f —— between edges of web and outer rivet 

of two 1-in. plates, there were no web stiffeners, for L effective length of beam between supports. 

the reason that the framing of the Ww water pressure, Ib. per square inch. 

into these vertical 


M bending moment. 
vale cusuadl ta, Gale choad. My bending moment at edges of support 
spaced 35 in. apart at the 
decre ased pro 
the spacing was 30 in 
mum horizontal water load was key 
the girders in this way. 


only. been was 


cross-girders 


relatively short inter- 
The cross-girders were | 
top, and this distance 


yirders at 


Then at any point x 

ittom r dy Zz 
bx ttom, whe n My El Mo+ WL . . = 
The maxi- ix 


yt uniform on all 


UTCSSI VE ly towards the 
centre to centre. 
and x h 
M. a WL W 

The skin plate s and covet plates were considered | dy - 4 6 
as being part of the girder flanges when determining | "daa d3 
the bending stresses in the girders, and the moment 12 
of inertia of the whole with the rivet holes Between 2 h and 2 L/2. 
in the tension flanges deducted, was used when these Ww 3 L 
stresses were computed. The skin plates and cover | 
plates subjected to a direct vertical load | © 
produced by the weight of the gate, plus the super 
imposed water load on the top of the gate. These . . (3B) 
last vertical loadings made the design of the skin At A (2) (3) and 
plate units a very difficult problem, for in addition . reer wae — oy] — © 
to these stresses, these parts were also subjected wt J : 
to severe horizontal tensile stresses caused by the W L* 3 
flexure of the horizontal girders under load, as well | 24 ; 77 
as to direct bending stresses produced by the water Knowing M, from (4) M, is determined in (1) 
load on the upstream faces. My 

The skin-plate panels were supported by the | a 
cross-girders in the manner shown in the d: tail} The combined due to the additional 
Fig. 69, page 83. The 8-in. by 3}-in. by §-in. angles | vertical loadings caused by the weight of the gate 
were riveted and welded in the shop to the cross-| and the waterload transmitted from the top of the 
girders, The vertical (8-in.) legs were riveted in the | gate to the bottom seat. 
field to the skin plates, and to the 8-in. by 8-in. by | stresses produced by flexure of the cross girders, 


Between 2 o 


section, 


were 


a (2 


stresses 


f-in, angles, whose horizontal k gs were also riveted | were obtained by adding co-linear stresses algebraic- 
to the cross-girder webs in the field. From details | ally with the cross stresses. multiplied by Poisson’s 
_ r -~ « J , ’ . -_ “1 © . ‘ - . 

Figs. 42 and 43, and also Fig. 69, it will be noticed | patio of 0-3 with changed signs. Calculations were | 


that the 8-in. by 34-in. by g-in. angles were shop 
riveted to the cross-girders, and also welded to the 
and that the downstream corner of 
beveled to an angle of 30 deg. with 
respect to the 8-in. legs. The adjacent 4 -in. supple 
mental web plates reinforcing the j-in. girder web, 
were also bevelled, so that the gap provided was 
parallel-sided. 

A dual 
In the first place, the angles were 
effectively anchored to the j-in. web plates for the 
whole width of the gate, while the weld metal was 
placed so as to interfere as little as possible with the | above the sills and the gate carried by the roller 
skin-plate units. In the an effective water | trains the central deflection would be 0-023 in. and 
seal was provided to prevent the further intrusion | the angular deflection at the 
ot water between the centre web plates and their | 00 min. and 48 secs. The roller trains were 14 in. 
# -in. reinforcing plates on either side, beyond the | wide, in which distance such a deflection would be 
point where the skin plating was installed. The | 0-00165 in., an amount which would be adjusted 
arrangement made it avoid a great by a slight powdering of the concrete. It had origin- 
deal of field welding, and at the same time provided | ally been the intention to coat the concrete faces 

with bituminous material which would adjust itself 


made and the stresses tabulated for the critical 
points of all the 19 cross girders and the skin-plate 
panels. In no instance were the maximum com- 
bined stresses found to exceed the prescribed limit 
of 20,000 Ib. per square inch. 

The deflection of the leaf at the critical girder was 


webs, these 


angles were 


| tions at the supports established. It was found that 


purpose was served by this procedure. 
corners of the stream by 0-253 in. on the centre line, 
angular deflections at the wedge supports worked out 


at 0 deg. -05 min. and 00 secs. With 60 ft. of water 


SOC mad, 


possible to 


a much stronger form of construction. 


The completed girde rs | skin plates, plus the vertical legs of the up and down- | 


25 in. wide and 2 in, thick to transfer the gate load | nating at the outer edges of the rivet heads nearest | 


and the horizontal tensile | 


| also computed and the accompanying angular deflec- | the 


under maximum load the gate would deflect down- | 
while the | 


| the only means feasible in view of the depth. 


roller trains © deg. | 
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to any deflectional movements, but this was ulti- 
mately considered too hazardous and it was decided 
to rely on the concrete powdering sufficiently to 
meet the case. 

Leaving for the present the desc ription of the 
| roller trains, wedges, &c., itis proposed to give some 
| details of the shop assembly processes. The erecting 
floor of the shops of Messrs. Consolidated Steel 
Corporation of Los Angeles, California, where the 
gate leaves were built, was of reinforced concrete 
laid upon compacted clay. Upon this floor was 
laid a grillage of beams to support the heavy 
roller-track members, upon which the gates were 
assembled. Although it was considered that this 
would provide a rigid foundation, as the weight 
accumulated, settlement was found to occur and it 
eventually became necessary to check with a survey- 
ing level each morning, taking sights to determin 
|low spots and correcting by means of jacks and 
levers 

Be fore commencing the assembly a set of 
|machined roller-track members was laid upon the 
| pre pared grillage and carefully levelled up by 
| transit as shown in Fig. 68, page 83. The two sets 
of tracks were centred 50 ft. apart, and their upper 
faces aligned to a common horizontal plane, to form 
| the master working surface for the subsequent erec- 
tion operations. On these faces the horizontal 
girders were progressively assembled, three being 
| shown placed in position in Fig. 47, page 81. Each 
| of these girders, it will be remembered, weighed about 
| 64,000 Ib. The gates were thus completely assembled 
| with their upstream faces resting on the tracks and 
| their down stream flanges uppermost, facilitating 
| in this way the installation and fitting of their wedge 
|and roller trains. In Fig. 71, page 94, one of th 
| nearly-completed gates is shown, the wedge operat- 
| ing toggle gear being visible on the left, while appear- 
ing above the top edge may be seen some of the rollet 
|trains. In this view the vertical double rows of 
| rivets mark the positions of the cross girders. Fig. 72, 
| page 94, shows a nearly-finished gate, viewed from 
|above, the men being there engaged in fitting the 
skin-plate units between the cross girders, and in 
inserting the fitted bolts which held the wedge and 
roller train assemblies in their final positions after 
having been set. 





| A complete shop technique was developed during 
| the manufacture and assembly of the first gate, and 
| the second in consequence showed better workman- 
ship. Machine work on members as large as those 
involved is not easy to perform with accuracy, and 
the usual tolerances allowed for this class of work 
were certainly exceeded at times in the first gate, 
which accounted for minor discrepancies found later 

in the field. There were, however, no radical 
| departures either in fits or workmanship. 

After completion, each gate was match-marked 
throughout, taken down and painted prior to ship- 
|ment. The girders being too long for the standard 
| 40-ft. flat car, one car was used as a runner between 
jevery two loaded cars, each of which carried two 
girders. No unusual difficulties were encountered in 
transit, and at Boulder City the trains were broken 
up and unloaded at the storage yard by two 20-ton 
| locomotive cranes. Fig. 70, page 83, shows a train 
carrying half the girders for one gate. On arrival 
at the Boulder City yard, the girders were stored 





|on edge, so as to make possible a final inspection. 


when all bad rivets were cut out, the holes reamered 
to a larger diameter and special-size rivets put in. 
Heavy bridles or cable slings were bolted to the 
flanges of the heavy girders and special gear was 
provided for handling the skin-plate sections. From 
storage yard the parts when required were 
loaded on flat cars, the train being pushed by a 
locomotive to a cableway station at which the 
girders, &c., were unloaded for transfer by cableway 
to the erection sets in the canyon below, this being 
This 
cableway was capable of handling parts weighing 
up to 40 tons. It was operated by a 500-h.p. hoist 
and worked by signals given by bell and telephone. 
The low side of this cableway was on the Arizona 
side of the river and on this side a large winch had 
to be installed to drift the girders and other large 
members some 20 ft. to the centre line of the portal 
structure, for which an additional operator was 


required. (To be continued.) 
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Better Foremanship. By Glenn Gardiner. 
McGraw-Hill Publishing Company, Limited. 
15s. net.] 

[His is an American Book dealing, by question 

and answer, in a most exhaustive manner with a 

wide variety of matters not usually specified amongst 

a foreman’s duties—certainly not an English 

engineering foreman. In order to discuss these 

topics with his men intelligently, apparently at any 
hour of the working-day, he is instructed somewhat 
meticulously in such things as “‘ Human Relations 
in Industry,” “Trade Unionism,” “‘ The Capitalist 

System,”’ “‘ Wealth and Profits,” ‘“‘ The Economics 

of the Shorter Week,” ** The Economic Effect of 

Machinery,” “‘ Welfare,” ‘* Wages Problems,”’ “ Col- 

lective Bargaining,’ ‘‘ Waste,” ‘‘ Accidents,” and 

several other things. Too much of that sort of 
discussion is not unlikely to produce a disputatious 
foreman, the last thing desired by a works manager. 

He may well prefer these matters to be dealt with 

by other and more suitable officials. 

The book is necessarily general, but, while its 
applicability to the engineering foreman is doubtful, 
there is one main point on which the author lays 
great and deserved stress, namely, that the foreman 
is an interpreter of the management's labour policy. 
He is a constant link between men and management, 
and his dealings will be based, more or less, on his 
works manager’s example. It is surely an axiom 
that the “tone” of a works acts from the top 
downwards, and the foreman may be a very direct 
channel of communication if he has the required 
knowledge and loyalty. Even so, in these days of 
Works Committees, Shop Stewards and Welfare 
Superintendents, the works manager will most 
likely think that his foremen, no matter what 
opinions they hold on the subjects mentioned above, 
will best do their duty by sticking to essentials. 
\fter all, a man is chosen for such a job, firstly, 
because he has the requisite technical knowledge, 
and secondly, because it is hoped his discipline will 
be effective and smooth. 

True, in large and well-organised works a fore- 
man may have little to do beyond seeing that the 
wheels go round as ordained. Yet it is of high 
importance that he should have character, since 
the best of plans is of no effect unless it has the 
right man to implement it. Education is a poor 
thing if, in its specialisation, everything is cut out 
but technical excellence. A man of this type limits 
his usefulness and quickly bores his associates. 
A foreman therefore will be all the better for absorb- 
ing the fare provided by this book, applying his 
own common sense to a varying valuation of its 
contents, and remembering that it has been written 
for American readers who are largely without the 
ordered protection to which the more fortunate 
trade unionist in this country is accustomed. 


London : 
[Price 


Oldenbourg’s Practical Charts of Steam and Boiler Opera- 
London : The Technical Press, Limited. [Price 

7s. 6d. net.) 
THE aim of this small book, comprising 40 charts, 
has been to place before engineers and chemists 
concerned with the operation of boilers, a series of 
graphs and line charts which will greatly simplify 
the work of calculation. The general scheme of 
the book consists of charts, about 7} in. by 5 in. 
in size, placed oppesite a page of symbols and 
explanatory matter, together with an illustrative 
example showing the method of using the chart. 
The contents are divided into five sections : (1) Fuel 
control, dealing with the properties and calorific 
value of fuels; (2) furnace control, covering the 
rate of combustion and air required, flue gas and 
draught ; (3) control of boiler water, including 
hardness, density correction, and gas content of 
feed water; (4) steam generation, including the 
properties of steam, boiler output and steam 
storage ; and (5) losses and costs of steam genera- 
ion. 

For routine work the chart is extremely useful, 
nd has the advantage of presenting at a glance 
the results of modifying one or more of the factors 
under survey. For this purpose the book can be 
recommended, but it must be borne in mind that 


tion. 





| languages, the original, English and French ; all the 
units are therefore on the metric and Centigrade 
system. The first illustration is a conversion chart 
from metric to English units, and reduces this 
disadvantage, but the fact remains that a double 
reference tends to produce mistakes and to defeat 
the main object of the book, namely, the collection 
of data simply, and with dispatch. A tabular 
presentation would have been preferable in some 
cases ; thus the higher and lower calorific value of 
fuels and similar properties can be expressed more 
simply by columns of figures. 


Elementary Engineering Thermodynamics. By VINCENT 
W. Youne and Gitsert A. Youne. London: Mce- 
Graw-Hill Publishing Company, Limited. [Price 15s.) 

THE subject of applied thermodynamics has 

been, during the past decade, an exceedingly 

popular one with authors, and it would seem that 
any new publication must be simply a repetition of 
previously-published works. This is particularly 
true in the case of the elementary aspects of the 
subject, where it is usually impossible to include the 
latest developments, and the value of a new book 
must be judged mainly upon the arrangement of the 
facts presented. The volume under review, how- 
ever, not only presents its facts well, but has 
included one or two features not usually found in 

a text-book of this type. 

Considering first the arrangement of the main 
subject-matter, which is common to most text- 
books of engineering thermodynamics and need not 
be detailed, the argument is logically and concisely 
stated. One or two definitions are debatable ; thus, 
standard atmospheric pressure is defined as being 
equivalent to the pressure sufficient to support a 
column of mercury 29-92 in. high, instead of the 
30 in. usually quoted, but as the important fact of 
temperature is not mentioned, both statements are 
equivalent to the alternative definition that the 
standard atmospheric pressure is 14-7 lb. per square 
inch. 

Specific heat gives rise to another debatable 
statement. In the older text-books this was 
defined, like specific gravity, as a ratio, with water 
as the standard of comparison. There is a present- 
day tendency, as in this book, to define specific heat 
as the amount of heat in B.Th.U. required to raise 
the temperature of 1 lb. of a substance | deg. F., 
a quantity better defined as thermal capacity. If 
specific heat is to be regarded as a quantity of 
heat, instead of a dimensionless quantity, the 
characteristic gas constant R, divided by Jout!e’s 
equivalent J, which is equal to the difference of 
the two specific heats of a perfect gas, must also 
be regarded as a quantity of energy, and some 
difficulty arises in equating the units on the two 


ov ; 
sides of the characteristic equation te R for unit 
T 


quantity of gas. Since ml 1-985, a dimension- 
less quantity, m being the molecular weight of the 
gas, it would appear better to regard specific heat 
also as a dimensionless quantity. 

In the section devoted to Cycles of Historical 
Interest, the English reader will no doubt be 
surprised to find the Atkinson cycle referred to as 
the Sargent cycle, and the Brayton cycle shown 
with an adiabatic compression extending over the 
complete stroke—conditions of working which 
Brayton would have found even more difficult than 
those which he actually experienced. These are 
minor points, however, and do not detract from 
the usefulness of the book. 

Special attention has been given to the more 
difficult features of the subject, while in the chapters 
devoted to vapours it is refreshing to find the matter 
dealt with from a general viewpoint, instead of 
as though steam were the only vapour. 

The growing importance of air-conditioning 





processes and apparatus is appreciated by the 
inclusion of a chapter devoted to the thermo- 
dynamic principles of this development, and to the 
use of the psychometric chart. Although written 
expressly as a text-book for engineering students 
in technical colleges or universities, to whom it 
may be recommended, the volume should appeal to 





is essentially a translation from the German.|all who require a comprehensive, yet not too 


ally, the explanations are given in three 





advanced text-book, on the theory of heat engines. 
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HIGH STEAM PRESSURES. 


By Davip Brown te. 


DuRING recent years, and especially since about 
1930, one of the chief features of stationary land 
steam-generation practice has been the great increase 
in the pressure used, as well as in the temperature 
of superheat. Relatively large numbers of high- 
pressure and super-pressure installations are now at 
work within the range of, say, 750 Ib. to 2,100 Ib. per 
square inch and 850 deg. to 1,000 deg. F., not only 
for power stations but also in industrial establish- 
ments. Prominent amongst the newer types of 
super-pressure steam generator are the Atmos, Ben- 
son, La Mont, Loeffler, Ramsin, Sulzer, and Velox. 
In addition, what may be termed standard designs of 
natural-circulation water-tube boilers, with forged 
instead of riveted drums, are in extensive use for 
pressures of, say, 600 lb. to 2,000 Ib. per square inch. 
Notable advances in alloy steels have rendered super- 
| heated steam temperatures of 850 deg. to 1,000 deg. 
F. a practical proposition, whilst 800 deg. to 850 deg. 
F. is now standard practice for power stations. 
Temperatures of this latter order are employed 
even with medium steam pressures, such as 450 Jb. 
to 650 lb. per square inch. Steam generation 
has three primary fields ; stationary land ; loco- 
motive ; and marine practice. The first of these 
can be subdivided into power station and general 
industrial work, whilst the locomotive field includes 
steam-propelled road vehicles. Super-pressure 
developments also may possibly result in additions 
to these divisions, by including, for instance, the 
operation of aircraft and submarines. In_ the 
present article an attempt will be made to give 
an historical survey of high-pressure steam genera- 
tion practice covering these various applications. 

An enormous annual saving in coal and other fuel 
is waiting to be effected throughout the world by 
raising the average steam pressure in stationary land 
practice, locomotives, and steamships. The subject 
is of outstanding national importance for Great 
Britain, with no native oil supply and only limited 
inland water power, especially since the use of 
super-steam pressures for locomotives, road vehicles, 
and ships enables thermal efficiencies to be obtained, 
using relatively cheap coal, that approach those 
obtained with the internal-combustion engine using 
relatively costly imported liquid fuel. As yet, how- 
ever, there is no sign that those in authority in 
Great Britain have any idea of the position and as a 
consequence modern British engineers have played 
little part in super-pressure steam generation and 
utilisation. From about the year 1650, the out- 
standing problem in steam power has been to con- 
struct boilers of sufficient size and pressure to give 
economical power generation. Because of the lack of 
such boilers, the high-pressure Savery pumping 
engine could not be made a commercial proposition, 
whereas the Newcomen pumping engine came into 
widespread use, largely because only about 1 Ib. or 
2 lb. per square inch steam pressure was necessary. 
For such service balloon or haystack boilers were 
easy to construct in large sizes. When the Watt 
condensing engine was developed, the wagon or tank 
boiler operating at about 5 lb. or 6 Ib. pressure 
became the standard. There were, however, a num- 
ber of other pioneers in the field of steam, notably 
Richard Trevithick in Cornwall, and Oliver Evans in 
the United States, who saw clearly that the future 
depended upon increasing the steam pressure and, 
therefore, reducing the size and weight of engine 
and boiler per unit power output. During the period 
1780 to 1800, Trevithick invented the Cornish 
boiler, cylindrical in shape with an internal-furnace 
flue, and was able to raise the steam pressure almost 
immediately to 25 lb. persquare inch. Rapid advance 
followed this development and from about 1810, 
boiler pressures rose from 25 lb. to 50 lb. per square 
inch. The subsequent history of land practice is, to 
a considerable extent, that of further gradual increase 
in pressure, with the development of the Lanca- 
shire and other cylindrical boilers and the water- 
tube boiler. Super-pressures for stationary land 
practice were, however, developed as far back as 
about 1820, by Jacob Perkins, who was born in the 
United States of English parentage. He employed 
many ingenious designs for steam generators, includ- 








ing, for example, small copper vessels 3 in. thick, 
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and heavy narrow-bore tubes, made by boring out 
cast-iron bars. Generally, Perkins adopted the 
principle of operating relatively small-size generators 
kept filled with water and having a heavily-loaded 
safety valve in the circuit to increase the pressure. 
He used a powerful feed pump and what was prac- 
tically forced circulation, and apparently operated 
at pressures well over 1,500 lb. per square inch. He | 
was, however, at least a century ahead of his time. 
The present average industrial 
throughout the world probably does not exceed 
about 120 lb. per square inch, and the great majority 
of plants are operating at below 200 lb. per square 
inch, whether using cylindrical or water-tube boilers. 
Power-station practice shows considerably higher 
steam pressures, but as recently 1910, average 
high-class plants operated at 200 Ib. to 
250 Ib. per square inch pressure and 650 deg. F. 
Even at the present time, a substantial 


steam pressure | 


as 
only 


superheat 
proportion of the power stations of the world, includ- 
ing a large number in Great Britain, are operating 
at not over 350 Ib. per square inch and 650 deg. to 
700 deg. F. The sensational modern developments 
in the use of super-pressures mostly date from about 
1922, beginning with pioneer work of Mark Benson, 
who constructed a steam generator consisting merely | 
of a coil of small-bore steel tube, which would stand | 
almost any pressure up to 10,000 Ib. per square inch. 
It was the general opinion, until a few years ago, that 
steam generation in narrow-bore steel tubes was not 
t practical proposition because of ebullition troubles. 
Benson, therefore, adopted the remarkable method 
of heating water, maintained at a pressure of over 
3,200 Ib. per square inch in a coil of tube by means 
of a force pump, until the temperature was high 
enough to cause the change from water to steam to 
take place bodily under critical conditions. These 
correspond approximately to 3,200 Ib. per square 
inch and 705 deg. F., the water being converted into 
steam without change of volume addition of 
latent heat. The resulting steam is superheated to, 
say, 900 deg. to 950 deg. F., and may be used either | 
directly or through a reducing valve. The first experi 
mental Benson generator was operated at Rugby, 
but later the control for certain countries 
sequired by the Siemens-Schuckert Company, of 
Berlin, who have carried out a large amount of 
development work. 

Several installations in 
operation, notably those at Langebrugge station, 
Ghent, and the Siemens-Schuckert cable works in 
Berlin One of the important results achieved by 
the latter firm has been the discovery that under 
certain operating affecting the exact 
portion of the tube length that is subjected to the 
maximum heat transmission, it is not necessary 
to go to the critical condition, and that troubles 
from ebullition in narrow-bore tubes have been much | 


was 


large scale Benson are 


conditions, 


exaggerated Asa consequence, there hes now been | 
idopted the interesting principle of operating a 
Benson generator and turbine as a self-contained 
unit under such conditions that variations in the | 
power demands are met by increasing or decreasing 
the pressure, the 
constant. Apart also from the obvious importance | 
of the boiler for high-pressure power stations, operat 
ing, say, within the range 1,000 Ib. to 2,500 Ib. per 
square inch, the industrial field is important and is 
receiving attention. Because of the facility with 
which the steam pressure can be altered the Benson 
generator is very suitable, in small sizes, particularly | 
with oil firing, for such applications as the testing | 
of steam turbines, especially as the temperature of 
superheat can also be altered with equal facility. It is | 
not generally realised that another advantage of the | 
Benson boiler for turine-testing purposes is that | 
the amount of steam can be measured with great 
accuracy merely by measuring the feed water, since 
there are no complications in connection with un- 
evaporated water in the steam and none of the minor 
losses inherent in the standard method of weighing 
turbine condensate. Not much has been heard lately 
of the interesting pioneer work on super-pressure 
steam generation carried out by Viktor Blomquist, 
of Sweden, with his Atmos revolving-tube boiler, 


steam evaporation remaining 


which is suitable for pressures up to 2,000 Ib. per 
square inch, although it is understood that active 
investigations are proceeding and minor improve- 
In the original boiler, 


ments are still being made. 
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‘steam is superheated to the high figure of about 


| struction for the Brimsdown power station, each 
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of which there are a number of commercial instal- | 
lations in use, a series of relatively high-speed large- 
diameter rotating steel tubes was used for the 
generation of steam, primarily with the object of 
avoiding ebullition troubles. In the latest designs, 
however, the tubes are of relatively small diameter, 
and are fixed in a cylindrical framework, which is 
rotated at a considerable speed. The combustion | 
chamber is formed in the centre, and when solid 
fuel is used the rolling and sluicing effect of the | 
fire improves the efficiency of combustion. 

Another well-known super-pressure steam gene- 
rator employing what may be termed the single-tube | 
forced-circulation principle is the La Mont, invented 
in the United States, but now being developed in | 
Great Britain. In basic principle, the design consists | 
of one steam and water drum of relatively small 
size situated outside the furnace setting, and a| 
large number of l-in. diameter solid-drawn steel | 
tubes of great length, arranged in sets. The water | 
is supplied to the boiler drum by a separate feed | 
pump and then passes to a high-pressure centrifugal | 
circulating pump, which discharges it to the headers. 
It is claimed that each section of tube receives its | 
correct proportion of water. In the design of the | 
boiler intended for land there are two} 
headers, square or circular in cross section, from 
which the water passes by inlet nozzles and strainers | 
to each set of tubes. One header is vertical and | 
supplies the sets of tubes which extend, one above | 
the other, horizontally round the entire combustion 
space, covering the front, back, and two side walls, | 
and return to the drum. The other header is hori- 
zontal and supplies sets of transverse tubes across | 
the top of the combustion chamber. They also are 
led back to the drum. This constitutes the con- | 
vection section evaporator, while the tubes forming | 
combustion chamber walls form the radiant 
section evaporator. All steam is generated in the 
tubes, but the main water circulation is considerably 
in excess of that required for the steam formed. 
The foreced-circulation centrifugal pump, which is 
directly driven by a motor or steam turbine, operates 
under conditions of 35 lb. per square inch pressure 
difference between the drum and the tubes. There 





service, 


and above this the economiser, while if desired an 
air heater may be added. All these parts are formed 
with l-in. tubes. Boilers of this type are suitable for 

2,000 Ib. per square inch. A La Mont 
boiler is now under construction for Messrs. Imperial 
Chemical Industries, Limited, for installation at 
their Wallerscote works, designed for a maxi- 
mum continuous rating of 75,000 lb. of water per | 
hour at 815 lb. per square inch pressure and 797 
deg. F. (425 deg. C.). 

In the Loeffler forced-circulation boiler, developed 
by the Witkowitzer Bergbau und Eisenhutten G. of 
Czechoslovakia, the principle adopted is that of 
generating steam by passing very highly super- 
heated steam into water. In basic principle the plant 
consists of a drum or evaporator unit, a superheater 
coil, and a steam-circulating pump, so arranged that 
the superheater coil, and not the drum, is in the 
combustion chamber exposed to the heat. The 


pressures up to 





900 deg. to 950 deg. F., and approximately two- 
thirds of it passes back to the drum, beneath the 
surface of the water, evaporating more steam, while 
the remaining third is available for operating a 
steam turbine. Positive circulation of the steam is 
obtained by means of a centrifugal or reciprocating 
steam pump. Boilers of this type are intended 
primarily for super-pressure operation at 1,500 Ib. to 
2,000 lb. per square inch. An important installation 
of two large Loeffler boilers is at present under con- 


having a rated evaporation of 210,000 Ib. per hour 


when running at 2,000 Ib. per square inch and 
940 deg. F. superheated steam temperature. They 
will supply a 20,000-kW  super-pressure back- 


pressure turbine set, which, in turn, will be con- 
nected to a 30,000-kW condensing set. 
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carried out in the single tube. The conditions ar 


| such that the great increase in volume of the steam 


and water results in such a high velocity that steam 
bubbles cannot remain in the tube and impede th 

rate of heat transmission. The first Sulzer plant 
was installed at a dye and bleach works at Winte: 

thur, Switzerland, starting up in 1932. It has a duty 
of 16,500 lb. (7-5 metric tons) of water per hour 
when producing steam at 1,420 lb. per square inch 
(100 atmospheres), and 750 deg. F. (400 deg. C.) 
In this case the tube has a total length of 4,265 ft.. 
(1,300 metres). The boiler supplies a De Laval baick- 
pressure turbine of 500 kW, the exhaust from which 
is used as heating and process steam. Automatic 
electrical control is easily applied to the boiler, 
particularly when gas or oil firing is used. A typical 
installation of this kind is at the District Heating 
Power Station of the Technical University in Ziirich. 
which has a duty of 42,690 lb. (18 metric tons) of 
steam per hour and operates at 1,400 lb. per square 
inch pressure and 750 deg. to 850 deg. F. (400 deg 
to 455 deg. C.). 

The Velox boiler developed by Messrs. Brown. 
Boveri and Company, of Baden, Switzerland. 
operates on the principle of combustion under a 
pressure of about 15 Ib. to 30 Ib. per square inch, and 


is . . . . . . . 
in conjunction with a gas turbine for driving the ait 


compressor. Very high velocity is attained by th 
combustion gas, viz., about 650 ft. per second, which 
increases the rate of heat transmission in the narrow- 
bore steam-generating tubes, which are arranged in 
vertical coils round the inside of a vertical cylindrical 
combustion chamber. It is claimed that 92 per cent. 
to 95 per cent. thermal efficiency is obtained, with 
absolutely smokeless combustion, using gaseous, 
liquid, or pulverised solid fuels. The generator is 
small in size, completely automatic control can be 
used, and full steam pressure can be reached in from 
44 mins. to 8 mins. A considerable number of Velox 
plants are now in operation. One of the latest, con 
structed by Messrs. Richardsons Westgarth- Brown 
Boveri, Limited, of Hartlepool, is at the Oslo power 
station, Norway. Two Velox generators are installed, 
which produce together a total of 336,000 Ib. of steam 
per hour at 412 lb. per square inch and 795 deg. F. 
superheated steam temperature. They supply a 
Brown- Boveri single-cylinder condensing steam 
turbine of 32,000 kW. The whole of this power plant 
occupies the same space as the former equipment 
generating 15,000 kW, while operation is noiseless 
and smokeless, an important point, since the powet 
station is in the middle of the city and adjoins an hotel. 
Most super-pressure generators operate on thi 
forced-circulation principle, that is the water 01 
steam is circulated by means of reciprocating ot 
centrifugal pumps. There are, however, two sub- 
divisions in this class of steam generator, the first 
being on the continuous-circulation principle, in 
which the water or steam circulates through thie 
system as in the La Mont, Loeffler, and Velox 
generators, and the second operating on the onc: 
through principle, in which the water is converted 
to steam during the first passage as in the Benson 
and Sulzer boilers. The relative advantages and 
disadvantages of forced and natural circulation is a 
complicated subject on which much difference of 
opinion exists. Forced circulation has advantages 
in the higher evaporation due to the increased rate 
of travel of the water or steam and reduction in 
capital costs. There is also a tendency to improved 
thermal efficiency, lighter weight per unit evapora- 
tion, and increased flexibility in operation, while 
the fact that any reasonable space can be utilised 
for the construction of the boiler is of importance. 
The arrangement, length and diameter of the tubes 
is not hampered by having to ensure natural circula- 
tion. On the other hand, forced circulation has a 
number of inherent disadvantages, including greater 
risk of breakdowns and a considerable increase in 
the amount of auxiliary power required, owing to 
the addition of the circulating pump to the feed 
pump and other normal accessories, such as me- 
chanical stokers, pulverised-fuel equipment, gas 





The Sulzer mono-tube steam generator developed 
by Sulzer Bros., of Ziirich, consists essentially of a | 
long continuous length of narrow-bore tube on some- 
what the same lines as the Benson generator. The 
operations, in suceession, of heating the water, 
generating steam, and superheeting the steam, are 


burners, or oil burners. It is not generally a prac- 

tical proposition to operate the forced-circulation 

pump at a low duty or at relatively low pressures, 

such as below 1,000 lb. per square inch, because the 

auxiliary power required reaches a high percentage. 
(To be continued.) 
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POSITIVE-DISPLACEMENT METER FOR FLUIDS. 
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THE PRECISION FUEL AND OIL 
METER. 


A NEw range of meters for the measurement of 
liquid fuel, lubricating oil, &c., has recently been put 
on the market by Messrs. Precision Meters, Limited, 
104, High Holborn, London, W.C.1. The meters, 
which are sold under the name of the ‘‘ Victory,” are 
made in two types, the first having a single piston 
and the second having four or five pistons. The 
single-piston type, which is made in two sizes having 
capacities of 2 gallons to 300 gallons per hour and 
300 gallons to 1,000 gallons per hour, respectively, 
is illustrated in Figs. 1 to 3, on this page. It will be 
seen that the piston, which is double-acting, works in a 
horizontal cylinder. This piston constitutes the 
measuring device. As shown in Fig. 2, the meter 
casing is divided into three compartments, two com- 
partments at the ends, and a central compartment 
above the cylinder. The two end compartments are 
alternately put into communication with the inlet 
passage shown on the left at the top in Fig. 3, and the 
central compartment is connected to the outlet passage 
shown on the right in the same figure. Actually, the 
inlet passage is connected by ducts in the casing 
to the two-ring ports, visible surrounding the two 
piston-valve barrels shown near the top in Fig. 2. 
It will be observed that, in the position of the parts 
shown, the holes in the piston-valve barrel, connecting 
the ring port to the interior of the barrel, are closed 
by the left-hand valve, while at the right-hand end 
the piston is clear of the holes. The oil, which is under 
pressure, will therefore be free to pass into the right-hand 
end compartment, and will displace the measuring 
piston to the left. The oil to the left of the piston will 
be forced into the left-hand end compartment, and will 
thence pass through the inside of the left-hand piston 
valve and through the second row of holes in the barrel 
of this valve to the outlet passage. This action will 
continue until a hardened cap mounted in the centre 
of the piston comes into contact with the end of the 
hinged rod, shown resting in a guide tube attached to the 
piston in Fig. 2. The other end of the hinged rod is 
coupled to the lower end of a double rocking lever, as 
shown in Figs. 1 and 2. The upper end of the rocking 
lever is connected to a trigger ee the trigger being 
mounted on the centre of the rod and working between 
two projections on a block coupled to the two piston 
valves, It will be evident that the movement of the 
measuring piston to the left will ultimately cause both 
piston valves to move to the right, thus closing the 
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hand end compartment, and opening those connecting 
the left-hand ring port to the left-hand end compart- 
ment. The operation of the meter will thus be reversed, 
the reciprocating action continuing so long as oil under 
pressure is admitted to the meter. The stroke of the 
piston is limited in each direction by small pistons at 
each end of the trigger bar, which enter the enlarged 
ends of the guides and trap a small quantity of oil on 
each stroke. 

The recorder is mounted at the top of the casing, 
and is operated by a central rod with a right-angled 
bend at the bottom as shown in Fig. 3. The end of 
the bent rod lies between two projections on the top 
of a yoke piece, as shown in Figs. 2 and 3. The yoke 
is made up of two side arms pinned to a short shaft 
passing through a hole in a bracket formed on the casing 
cap, as shown in the same figures. A roller is mounted 
on the inside of each yoke arm near the bottom, and 
these rollers are in contact with the sides of slots in 
the trigger block. The bottom of the yoke arms are 
connected by springs to two pins in the casing cap, as 
shown in Fig. 3, the purpose of these springs being to 
give a positive snap action to the recorder movement. 
Every part of the meter is machined to fine limits to 
ensure a high degree of accuracy in operation. The 
measuring cylinder, bushes, and bearings are normally 
of phosphor-bronze, but special meters can be supplied 
incorporating suitable materials if foodstuffs are 
required to be measured. All the components are, 
of course, self-lubricating, as they operate in oil. The 
recorder is of the clock face type, the finger indicat- 
ing gallons and tenths of a gallon. A five-figure 
totaliser is also incorporated in the instrument. In 
a test on one of the meters carried out by the National 
Physical Laboratory, it was found that the meter 
registered 80 gallons of oil for an actual flow of 79-65 
gallons, the error being thus 0-45 per cent. Actually 
this small error could have been corrected by adjusting 
the stroke-regulating screw in the end cover shown in 
Fig. 2. 

The second type of meter, already referred to, is 
made in two sizes, known as the “ Victory-Four” 
and ‘“ Victory-Five,” having capacities of 50 gallons 
per hour and 180 gallons per hour respectively. The 
instruments are generally similar in design, the smaller 
model having four, and the larger model five pistons, 
and are of the positive displacement type. The 
cylinders are horizontal, and are equi-spaced round the 
centre line of the meter. The pistons are provided 
with recesses registering with trunnions, the trunnions 
projecting from a trunnion block mounted on a ball 





holes connecting the right-hand ring port to the right- 


in the centre of the meter. A pin projecting from the 
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end of the trunnion block engages with a slot in the 
spindle of the recorder mechanism, and as the pistons 
reciprocate, the wobble action of the trunnion block 
produces a rotational movement at the end of the pin 
which drives the recorder. The action of the pistons 
is similar to that in the meter already described, except 
that the pistons themselves cover and uncover the 
inlet and outlet ports. The parts of the meter are 
balanced under the oil pressure, so that accurate 
readings are obtained under either constant or varying 
pressure. The inlet, delivery, and mechanism chambers 
are all separate, and as the mechanism chamber is 
isolated and not under pressure, no gland adjustment 
is necessary. The pistons are four times the length 
of their working stroke and have a semi-rotary move- 
ment in addition to a reciprocating movement. This 
type of meter is particularly suitable for the delivery 
of lubricating “‘ aero” and gear oils, and is in extensive 
use for dispensing units and cabinets. The smaller 
size, for example, is now being used by Messrs. C. C. 
Wakefield for their oil dispensing cabinets. In con- 
clusion, we understand that the “ Victory-Four” is the 
only British meter to be approved by the Board of 
Trade for the retail sale of lubricating oils and as a 
matter of interest we may say that the “ Victory- 
Five” meter was used in connection with portable 
sets for servicing the aeroplanes at the commencement 
of the recent air race to South Africa. 








THE LATE SIR ARTHUR WILLIAM 





JOHNS. 





It is with great regret that we record the death, on 
January 13, of Sir Arthur William Johns, the late 
Director of Naval Construction at the Admiralty, at the 
comparatively early age of 63. It was only as recently 
as August of last year that he resigned the important 
position he had held with distinction for six years, 
and his numerous friends will hear of his passing 
away with a keen sense of loss. 

Like many of his contemporaries and predecessors, 
Sir Arthur owed little to birth or early environment, 
but rose to the top of his profession by industry and 
force of character. Born in 1873, in the West country, 
he attended schools at Torpoint and Devonport, and 
at the age of fourteen entered Devonport Dockyard as 
a shipwright apprentice. No better system has ever 
been devised for stimulating talent in boys than that 
in vogue in the Dockyards, and in 1891 Johns won a 
scholarship which enabled him to spend a year in the 
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88 


was then principal, From 

Johns went to the Royal 
Naval College, Greenwich, and in 1895 became an| 
assistant constructor at the Admiralty under Sir 
William White. In 1898, he was appointed instructor 
in naval architecture at Greenwich, and this post he 
held till 1904. Further experience at the Admiralty 
under Sir Philip Watts, who had succeeded Sir William 
White in 1902, was followed by his being appointed 
the principal at the Thames Ironworks, 
Blackwall, during the construction of H.M.S. Thun- 
derer, the last of many battleships built on the Thames 
On her completion in 1912, he was placed in charge of 
the designs of H.M. submarines, and continued on this 
responsible duty throughout the war. For a time he 
was also concerned in the design and construction of 
rigid airships, and later on of destroyers, cruisers and 
aircraft carriers. Under Sir Eustace D’Eyncourt he 
was made an Assistant Director of Naval Construction, | 
and under Sir William Berry, Deputy Director, and in 
January, 1930, succeeded the latter as director. His 
appointment gave great satisfaction among the Royal 
Corps of Naval Constructors, with whose history and 
traditions none was better acquainted. He received 
the C.B.E. in 1920, the C.B. in 1929, and was promoted 
to K.C.B, in 1933. 

Although Sir Arthur wrote no text-book such as 
the Manual of Naval Architecture of Sir William White, 
he contributed several valuable papers to the Institution 
of Naval Architects, of which he became a member of 
Council in 1918, and a vice-president in 1930. At the 
Jubilee meeting of the Institution in 1910, he gave 
an interesting account of the history of the Society 
for the Improvement of Naval Architecture, formed 
in 1791, a society which was only in existence for eight 
but which was rendered famous by the experi- 
ments of Henry Beaufoy. This paper was reprinted in 
EnGrneertnG for March 18, 1910. In 1921 we pub- 
lished from his pen an interesting serial article on 
Master Shipwrights of the 16th and 17th Centuries. | 
The history of his profession was always of interest to 
him, and in 1926 and 1929, respectively, we had the 
privilege of publishing two series of articles by him, the | 
first dealing with the first British School of Naval 
Architecture, opened at Portsmouth in 1811 and closed 
in 1832, and the second with the Dockyard Schools and | 
the Second School of Naval Architecture. The 
of the South Kensington Royal School of Naval Archi- 
tecture, 1864-1873, had already been dealt with in our 
columns in July, 1923. Taken together, these articles 
form an excellent history of education of Naval Con 
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years, 





structors, under the Admiralty, and contain much 
interesting biographical matter regarding the naval 


architects who, like Sir Arthur himeelf, had been trained 


| radius, the respective rates will be ls. 8d. and Is. 3d. 
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in the Royal Dockyards. From among other subjects 
on which he contributed to these columns may be 
mentioned the following :—Propellers (1915); German 
submarines (1920); Ship resistance and the Ramus | 
principle (1920); Henry VIII and National Defence | 
(1922); The first transatlantic mail service (1923) ; 


\ircraft carriers (1934). He also contributed the section 
on Naval Architecture to our Special Supplement pub 


lished at the time of # the Jubiec of heen hea V. 
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LABOUR NOTES. 








la st week, the | 


Ar a meeting in Brussels on Friday 
committee of the International Miners’ Federation | 
adopted the following resolution :—‘‘ The executive 


committee considers that the present situation justifies 
a pressing appeal to the International Labour Organisa- 
tion in Geneva to do everything in the way of shortening 
hours of work. The International Miners’ Federation 
calls upon the governing body of the International 
Labour Office to call a tripartite conference on the 
hours of work in mines at the earliest possible moment 
with a view to the adoption of an international con- 
vention. The executive committee asks all affiliated 
organisations to begin immediately a campaign for a 
reduction in the hours of work. The International 
Miners’ Federation is firmly resolved to safeguard 
with all the means in its power the improvement in 
working conditions obtained by the miners and the 
shortening of the working week.” 


The joint committee eppointed by the Shipbuilding 
Employers’ Federation and the shipyard trade unions 
to consider the claims put forward on behalf of the 
workers for increased wages, arrived at a provisional | 
settlement after a prolonged meeting in London, on | 
Friday, last week. The terms of the proposed agree- 
ment, which were not disclosed, are to be submitted 
with a recommendation to accept them, to the execu- | 
tives on both sides. The executives of the trade unions 
are to meet in York on Monday, to hear the report | 
of their representatives on the joint committee. 





A consequence of the increase in the cost of living 
in February 


during the last twelve months is that 


| federation, deals with the subject of wages. 
| the industry,” 


| balance-sheets and stock exchange share lists, 
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the wages of craftsmen in the building industry will 
be increased by a half-penny an hour and those of 
labourers by a proportionate amount. In the London 
distriet within the 12 miles radius, the craftsman’s | 
rate will become 1s. 84d. an hour and the labourer’s 
rate ls. 3}d. an hour, and, within the 12 to 15 miles 


The rates in Grade A towns will be ls. 7d. and 1s. 2}d., 
and $d. an hour less for craftsmen and }d. an hour less 
for labourers grade by grade in each of the other eight 
area grades, the lowest rates being 1s. 3d. an hour for 
craftsmen and 11}d. an hour for labourers. 


Describing the way in which the 40-hour week was 
applied by local collective agreements under the general 
statute to the French textile industry, the International 
Federation of Trade Unions mentions that in the Lille 
district the change was ‘“‘ accompanied by an all-round 
30 per cent. wages increase which took into account 
not only the reduction in hours of work but also the 
rise in the cost of living.” Under the general adminis- 
trative regulations, longer hours are allowed in special 
cases (force majeure, large orders, &c.), and for special 


work, preparatory work, &c. (cleaning machinery, 
supervisory staff, watchmen, workers engaged on 
transport, loading and unloading, &c.). In most 


of these overtime must be made up for by 


time off. 


cases, 


Continuing, the Federation says :—‘‘ The number of 
hours of overtime to be worked per day, per week, or 
per year is restricted. Even when in certain occupations 
(such as lorry-driving) actual working hours may be 
exceeded, according to the nature of the work, the 
maximum weekly working time of forty hours and the 
maximum daily working time of eight hours must be 
(On continuous processes, for example, 
weekly hours of work may, on account of changing 
shifts, be as much as forty-two, i.e., the hours of work 
are to be spread in this way over twelve weeks, but 
daily working time may not exceed eight hours.) There 
must be a guaranteed weekly rest day of twenty-four 
Working time for those engaged on supervisory 
may not exceed fifty-six 


hours. 


hours.’ u 

The administrative regulations, it is added, provide 
three ways of regulating working time :—1. Eight hours 
per day over five days, with free Saturday or Monday. 

. Actual working time of 6 hours 40 mins. each week- 
day. 3. Unequal distribution, with a maximum of 
of eight hours per day, providing for a half-day free 
per week. In certain cases these provisions can be 
declared legally binding on all undertakings in a district. 
On ordinary work and shift work the hours of works 
may not be interrupted or split up, except for rest 
pauses, 


An editorial note ,in the January issue of Man and 
Metal, the journal of the Iron and Steel Trades Con- 
* While 
the writer says, “ has enjoyed an un- 
exampled year of prosperity, as is evidenced by company 
wages 
have not advanced in proportion. There are still too 
many grades of iron and steel workers employed under 
hot, arduous conditions at wages which a self-respecting 
navvy would scorn. The iron and steel employers have 
been so accustomed in the past to low wage standards 
for many sections of steel workers, that they do not 
readily adjust their ideas to the new conditions. It has | 
proved most difficult to inculeate into their minds a 
higher conception of their responsibilities. During the 
past year, the Iron and Steel Trades Confederation has 
been successful in obtaining substantial improvements 
in wage standards.”’ With the help of members, it is 
added, the Confederation * will continue to press for- 
ward until every section of the workpeople employed in 
the industry can boast a living wage for a normal 
week’s work.” 


Another editorial note in the same issue of Man and 
Metal states that the membership of the Confederation 
increased by 11,159 during the past year. ** Organisa- 
tion generally is good,” the writer says, “ except in a 
few instances, where under-employment and low wages 
have demoralised sections of the workers. The leeway 





is being made up rapidly. Our branch and divisional 
officers have made intensive efforts to obtain complete 
organisation in all plants and aim at 100 per cent. 
trade union membership during 1937. If each member | 
will assist, the result will be achieved.” 


A number of interesting resolutions were adopted | 
at the third national conference on Labour legislation, 
convened by the United States Secretary of Labour, 
and held at Washington. In one it was urged that every | 
effort should be made by the States and the Federal | 
Government to develop adequate mandatory minimum | 





| accentuated by the present boom ; 


| 
in 
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wage laws and the proposal endorsed that an amend 
ment should be made in the Constitution to permi' 
without question effective State and Federal minimum 
wage legislation. Another resolution endorsed ae 
8-hour day and 40-hour week as a maximum standa: 
for all workers. Compulsory coverage was recommended, 
in a_ third resolution, of all gainfully employed 
workers under compensation laws, with exclusiy: 
State funds, complete blanket coverage of occupationa! 
diseases and the commission, not the court, form of 
administration. 


The following resolution on the subjects of unem- 
ployment compensation and employment services 
was adopted :—‘‘ The Conference urges States and 
Territories to enact unemployment compensation laws 
which will qualify such States and Territories for Federal! 
aid and tax credits under the Social Security Act 
will more broadly and more uniformly cover gainfully 
employed workers, will stand independently of th 
Federal Act, will not require the worker to contribute, 
and will be administered by the State agency generally 
responsible for administering State labour laws. The 
Conference recommends that the administration of 
the unemployment compensation provisions of the 
Social Security Act be made an integral part of the 
United States Department of Labour.” 


The weekly organ of the International Labour 
Office at Geneva states that the Committee on Handi- 
crafts appointed in Sweden, early in 1936, has submitted 
to the Minister of Commerce a report which concludes 
with a proposal for the establishment of a State Institute 
of Handicrafts. The Committee, after referring to the 
institute set up in 1922 by the Handicrafts Association, 
which although useful is on too small a scale to act as a 
higher education centre in this field, suggests the estab- 
lishment of an official institution, relatively inde- 
pendent but placed under the administration of a 
board appointed by the Government. This board would 
consist of nine persons, the Board of Trade and the 
Board of Education designating one each, the Handi- 
crafts Association (representing small industries as 
well as handicrafts) four, and the Swedish Federation 
of Industries and the Swedish Confederation of Trade 
Unions one each; the chairman would be appointed 
directly by the Government. 

At the time these notes are written it seems doubtful 
that the truce which has been agreed to by the General 
Motors Corporation and the United Automobile 
Workers’ Union will lead to the settlement of this 
widespread dispute which everybody in America 
desires. The workers’ leaders claim that the truce 
is a victory for their cause, because the managements 
of the affected General Motors’ plants have agreed to 
bargain collectively with them on wages and working 
conditions. The actual position, however, is not quit« 
so simple as that. Thousands of the workers probably 
belong to what are called ‘“ company unions,” which 
represent them in negotiations with the employers. 
Moreover, a large proportion of the others are craftsmen, 
many of them members of the International Association 
of Machinists which, though not acknowledged by the 
managements of the plants employing its members, 
would certainly object to be represented by an indus- 
trial union such as the United Automobile Workers. 
What will eventually happen in the motor industry 
may have far reaching consequences, because, if the 
Committee for Industrial Organisation fails here, the 
iron and steel industry, which was next to be attacked, 
is unlikely to be seriously affected. 


The Left Wing United Front which has been formed 
by the Socialist League, the Communist Party of 
Great Britain, and the Independent Labour Party, 
has drawn up a distinctly ambitious programme. 
The demands include abolition of the means test; 
T.U.C. scales of unemployment benefit; national 
work of social value for distressed areas ; a forty-hour 
week in industry and the public service ; paid holidays 
for all workers; high wages, the abolition of tied 
cottages, for agricultural workers; co-ordinated 
trade union action for higher wages in industry, espe- 
cially in mining, cotton, and sweated trades; non- 
contributory pensions of 1/. at 60; immediate re- 
housing of the workers in town and countryside in 
houses that are homes; power to get back the land 
for the people ; nationalisation of the mining industry : 
effective control of the banks, the stock exchange with 
their gambling and private profiteering—profiteering 
making the rich 
pay for social amelioration. ‘ We stand for action, 
| it is declared in a manifesto, “ for attack, for the ending 
of retreat, for the building of the strength, unity id 
power of the working-class movement. 

“ The Silicosis Hazard 

Leonard Greenburg, 


In the course of an article on 
American Industry,” Dr. 
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executive director of the Division of Industrial Hygiene 
in the New York State Department of Labour, says :— 
“ If every industry to-day utilised the known engineer- 
ing means to control dust hazards in shops and work- 
rooms, our problem would not be completely met but 
certainly we should be a long way toward its practical 
solution. There is need for a programme of education 
and guidance which will help industry to understand 
the silicosis problem and the most efficient means of 
solving it. Common law-suits for damages, the 
passage of compensation acts, the Ganley Bridge 
water tunnel and other tragic experiences have served 
to make employers silicosis conscious. Industry 
shows an increasing readiness to co-operate in eliminat- 
ing the dust hazard from its work places.” 


* Progress in the field of public health is, as a rule,” 
Dr. Greenburg goes on to say, “ not achieved until 
those vitally concerned become aware of the bearing 
of a suggested programme on their own well-being. 
Publicity and educational effort have thus become 
vital to the public health movement. Frequently, 
the public is convinced of the importance of public 
health measures without being aware of educational 
propaganda. A small epidemic may achieve wide 
educational results. It is characteristic of the public 
health movement that the transfer of information from 
physicians and research workers to the general public 
marks the final stage in the conquest of disease. There 
is great likelihood that this will be proved true once 
again, and that the attack on silicosis, which is now 
developing, marks the real beginning of the reduction 
of dust hazards in American industry.” 





By a Royal Order of November 7, Mr. H. Fuss, 
previously chief of the Unemployment, Employment 
and Migration Section of the International Labour 
Office, was appointed Royal Commissioner for Unem- 
ployment in Belgium. The Commissioner is instructed 
to submit not later than March 31 a report indicating the 
reforms which should be introduced with a view to the 
establishment of compulsory unemployment insurance. 
He has also the duty of exploring measures for the 
relief of unemployment caused by sickness or invalidity, 
and determining to what extent the public authorities 
should contribute to the cost of unemployment insur- 
ance. = = 

In view of the appointment mentioned in the preced- 
ing paragraph, the Trade Union Committee of Belgium 
held a special congress in Brussels to define the position 
of the affiliated organisations in the matter of unemploy- 
ment insurance. The subject was discussed at some 
length. On a vote being taken, the congress rejected 
by 329 votes to 138 the principle of State insurance, 
and declared in favour of the centralisation of the 
existing funds within the trade union organisations. 
A resolution was adopted urging that insurance should 
apply to all workers, including persons employed in the 
public services and public utility undertakings and 
agricultural workers; that the contribution payable 
by insured persons should no longer vary with the 
occupation and risk but only with age and sex; and 
that the employer’s contribution should be equal to 
the worker’s contribution and be used to form a 
reinsurance fund. 








POWER AND MECHANICAL ENGIN- 
EERING EXHIBITION, NEW YORK. 


Tue twelfth National Exposition of Power and 
Mechanical Engineering was held at New York from 
November 30 to December 5, 1936, inclusive, so that, 
in accordance with usual practice, it was open during 
the annual meetings of the American Society of 
Mechanical Engineers and of the American Society of 
Refrigerating Engineers, the members attending those 
meetings having thus an opportunity of seeing prac- 
tical illustrations of some of the subjects dealt with in 
the papers read. There being some 45 such papers, 
lectures and debates at the Mechanical Engineers’ 
meeting alone, the ground covered is quite considerable, 
but as the number of stands at the exhibition ran to 
570, no doubt many members found at it something 
relating to their particular subject. Contrary to 
British practice, it would seem that the general public 
* not admitted to the exhibition, this, incidentally, 
saving a lot of expensive advertising literature, which 
over here seems to be assiduously collected by small 
boys. Nevertheless, the attendance has been substan- 
tial, being not far short of 40,000, or, roughly, about 
S per cent. more than that at the last exhibition, held 
it the end of 1934, and described in ENGINEERING, 
vol. exxxix, page 35, et seg. (1935). 

lhe papers taken together with the exhibits provide 
material for a brief survey of general engineering 
progress in the United States. It would appear that 
the Government’s activities in the construction of 
hydro-electric power stations are not proceeding 
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without challenge on the part of company-owned 
installations, In steam-operated power stations there 
are indications of the addition of high-pressure equip- 
ment to existing low-pressure stations, with a view 
to reducing fuel consumption per kilowatt-hour while 
increasing the station output. The additions consist of 
high-pressure boilers and non-condensing high-pressure 
turbines, the exhaust-steam conditions of the latter 
being arranged to suit the operating conditions of the 
existing low-pressure turbines. This arrangement, 
which is virtually compounding, is stated to have given 
such satisfactory results in the stations which have 
already been so remodelled that a number of com- 
panies have decided to adopt it instead of duplication 
of existing plant when demands for increased capacity 
arise. The so-called super power station would seem 
to have less of a future before it, evidently from some 
recent national legislation affecting power companies’ 
whole transmission lines and cross-state boundaries. 
To avoid these regulations the tendency to large 
networks is being checked. 

In boiler design increased use is being made of 
welded drums, practically all those for large boilers 
now being so manufactured. Fusion welding is used 
for drums up to 5 in. thick, this thickness being the 
maximum permissible for X-ray examination and also 
for rolling in the cold. Upsetting of the plate edges to 
increase the thickness of the welded joint has been 
adopted for one installation. As American design 
permits the use of pressures up to 1,400 lb. per square 
inch with normal diameters of drum 5 in. thick, there 
are no real limits to the use of pressures higher than 
those now commonly obtaining. Indications are, how- 
ever, that any new power stations built will make 
use of pressures between 700 Ib. and 900 lb. per square 
inch and temperatures of round about 900 deg. F. 
to 925 deg. F. without reheating. In a large number 
of new boiler installations the temperature is controlled 
by superheater by-passing arrangements, and in some 
cases the boilers are started up with the by-pass in 
use to avoid overheating the superheater tubes. Out- 
door boiler installations have been advocated from 
time to time, and one such has been made. As regards 
general design, it is reported that the tendency is to 
retain weil-tried features adapted to meet present 
conditions than to evolve unconventional types. In 
sectional-header boilers higher superheat temperatures 
seem to be having the effect of reducing the number of 
horizontal rows of tubes to allow more heat to pass 
through the nest, this change, incidentally, improving 
the circulation in the upper tubes. 

At the same time, the practice of extending the 
furnace water walls is growing, this being due to 
the necessity for taking out as much heat as possible 
in the furnace so that trouble from slag deposits on 
the boiler tubes is lessened. There is a trend towards 
a greater heat release per foot of furnace width, one 
of the contributing factors to which is the limited space 
generally available in the superimposed high-pressure 
units already referred to. In recent pulverised-coal 
fired boilers the heat release varies between 22,000 
B.Th.U. and 30,000 B.Th.U. per hour per cubic foot of 
furnace volume. Pulverised coal-firing is predomina- 
ting in the larger units now under construction, the 
type of furnace construction being determined by the 
fusing point of the ash of the coal used. Where this is 
low a type with a continuous slag discharge is adopted. 
It is reported that trouble is being experienced from 
the presence of iron sulphite in molten slag, both 
because of its destructive nature and from its tendency 
to cause explosions on contact with quenching and 
sluicing water. Several stations are experimenting 
with mechanical stokers in which the tuyéres are 
water-cooled in order to prevent the adherence of slag. 
Preliminary reports are encouraging and indicate that 
with water-cooled underfeed stokers coals with much 
lower ash-fusion temperatures can now be satisfactorily 
burned. 

There is a distinct trend towards the installation of 
water-cooled furnaces for all types of firing, and one 
important power company reports that no difficulty 
has arisen from the point of view of satisfactory 
combustion to complete water cooling of the furnaces 
of their large stoker-fired boilers. The trend is also 
towards cooling in slag-tap bottoms where high-sulphur 
ash coals are to be burned. Dust screens have been 
installed in a number of boilers to throw down as 
much fly ash in the furnace as possible. Most steam- 
power plants so far installed in the United States to 
burn anthracite coal have been fired by travelling 
or chain-grate stokers, which limits the fuel to a 
definite size known as buckwheat. The cheaper fines 
hitherto considered as mine wastes, can now, however, 
be pulverised and direct-fired, no preheating of the 
fuel before pulverising being required. A plant so 
operated burns fines containing as much as 15 per cent. 
moisture and as little as 2-5 per cent. volatile matter, 
no other fuel being used. No pilot burners are required 
or other means for supporting ignition. Starting is 
effected by the use of the lighting torches usually 
employed for bituminous pulverised fuel. 
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Electrical precipitators have been installed at the 
new central-heating station for public buildings at 
Washington, D.C., in order to eliminate cinders, ash, 
and soot from the waste gases from the stoker-fired 
boilers. Each precipitator unit is divided into 15 
vertical gas ducts formed by hanging 16 collecting- 
electrode assemblies from structural members in the 
upper portion of the shell. These ducts have a cross- 
section of approximately 10 in. by 11 ft. 6 in. and are 
17 ft. high. The capacity of each duct is about 
5,700 cub. ft. per minute. Each collecting-electrode 
assembly consists of six separate hollow sections or 
“ boxes,” 17 ft. long and having a cross-section inter 
nally of about 2 ft. by 14 in. The Diesel engine seems 
to be gaining ground rapidly, the sales figures in 1935 
being about 1,200,000 h.p. as contrasted with the 
430,000 h.p. for 1929. In some quarters this popularity 
is alleged to be due to the wide publicity given to 
the performance of the streamlined Diesel-electric 
trains. 

Dealing now more particularly with the exhibition, 
we may refer to some of the items shown that have 
been newly developed, or are for other reasons unlikely 
to be widely known in this country. ; 

Two machines shown, among others, by Messrs. 
Production Machine Company, Greenfield, Massa- 
chusetts, U.S.A., are illustrated in Figs. 1 and 2, page 
90. Both are used for finishing or polishing. In the 
machine shown in Fig. 1, the cutting alin is an 
abrasive belt to which the work is applied by hand, 
as in a belt-sander used in woodworking. Metals, 
hard rubber, and compositions of the bakelite type, 
as well as wood, can, however, be finished on it. The 
chief advantages claimed for this method over face- 
dise grinding is that the operation is more rapid and 
uniform as all parts of the belt move at the same speed, 
and that the belt can be changed much more rapidly 
than can a dise. 

The construction of the machine will doubtless be 
clear from tie illustration. The bracket at the right 
is for the driving motor, which is directly coupled 
to the bottom pulley. The machine shown has a belt 
9 in. wide, and with a 1}-h.p. motor running at 1,200 
r.p.m., a surface speed of 3,100 ft. per minute is 
obtained. The worktable is pivoted at the centre 
so that work may be ground at an angle while an 
adjustable fence enables angular grinding in a plane 
at right angles to the table surface to be carried out. The 
top pulley is mounted on a slide for tensioning and a 
supporting plate is fitted behind the belt between 
the pulleys. The pulley spindles are carried in self- 
aligning ball bearings, and the top pulley can be 
swivelled out for ready withdrawal of the belt. The 
machine is made in other sizes, up to a belt width of 
20 in., and a horizontal pattern is also manufactured. 

The machine shown in Fig. 2 is of the centreless 
type for cylindrical work only, and has a stock capacity 
of from } in. to 6 in. in diameter. Abrasive wheels of 
the ordinary type are employed and are mounted in a 
hinged frame so that any size from 10 in. to 16 in. in 
diameter can be used, the drive being transmitted by 
multiple vee-belts running over a jockey tightening- 
pulley. The frame, of course, swings round the driving 
pulley which is directly-connected to the motor. From 
74 h.p. to 10 h.p. is required according to the size of the 
wheel, &c. A small handwheel behind the wheel hood 
actuates a truing device. A notable feature of the 
machine is the feed arrangement. This consists of a 
belt running in a vertical plane and capable of being 
tilted in a vertical plane at right angles to the surface, 
that is, the pulley spindles can be tilted from the hori- 
zontal. 

When these spindles are horizontal the only move- 
ment given to the work by the feed belt is that of 
rotation, but tilting them in one direction or the other 
gives a feeding motion past the wheel either to the 
right or left, as may be convenient. The degree of feed 
is determined by a graduated scale on the belt assembly 
housing. The feed belt is driven by a vertical shaft 
from the base of the machine, a universal joint being 
fitted to permit the tilting movement. The feed-belt 
assembly is provided with sliding adjustment for 
different diamete of work and a quick-release lever 
enables the work to be instantly released from engage- 
ment with the wheel. The machines can be either used 
singly or in series, in the latter case successive operations 
being performed. As an indication of performance, 
it may be noted that a line of six machines in the works 
of Messrs. The Chrysler Corporation, Detroit, polishes 
steel tubes 1 in. in diameter at the rate of 20 ft. per 
minute, the ingoing tube being just as it comes from 
the mill and the outgoing tube being ready for chromium 
plating. 

Amongst the saws shown by Messrs. The Wells 
Manufacturing Corporation, Three Rivers, Michigan, 
U.S.A., were two examples of an interesting type of 
metal-cutting bandsaw, the feed of which is given by 
movement of the saw itself in a manner analagous to 
the reciprocating hacksaw so largely used in Great 
Britain. An illustration of the larger of the two sizes 





exhibited is given in Fig. 3, page 91. As shown in 
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this, the saw is engaged on parting off round bars, , 


but the machine is said to be particularly suitable for 
cutting tubes of all kinds. The capacity of the large 
saw is 8 in. round, or 8 in. by 16 in. rectangular. The 
general construction will be clear from the illustration. 
The work is held in a quick-acting vice incorporated 
with the bed, but capable of being removed from it 
when irregular work has to be dealt with. The saw 
frame is of the bow type, and is hinged at one end to 
the bed. It carries the band 
bearings, the latter being of the double annular ball 
type, so mounted that the saw will not run off the 
wheels, even when stalled. The driving motor 
carried on the wheel casing at the pivoted end of the 
frame, It is of § h.p., running at constant speed, 
with current supplied from any light or power socket. 
The spindle is mounted in ball bearings and the power 
is transmitted to the driving band wheel through 
enclosed helical gears running in grease. The saw 
blade is 11 ft. 6 in. long, and has a cross-section of 
j in. by 0-031 in. No cutting lubricant is required. 
The cutting feed is given by gravity, and is adjusted 
by means of a weight which can be slid along the rod 
seen near the operator’s left hand. The motor 
automatically switched off when the frame reaches its 
bottom position. When at the extreme position at 
the motor end, the weight of the assembly is counter- 
balanced by a tension spring between the driving-wheel 
casing and the bed, an arrangement making for con- 
venience in setting up work. The saw is guided in 
roller brackets close to the work, the brackets being 
adjustable as to distance apart by clamps on the saw 
frame. A test of a saw blade showed that 766 pieces 
could be cut from 1} in. cold-rolled bars before the blade 
broke. The cutting rate was equivalent to 1-10 sq. 
in. per minute. A Monel metal bar, 4} in. in diameter, 
was cut in 37 minutes. 

An interesting applic: tion of the photo-electric cell 
for control purposes is to be found on the electrically 
operated heaters exhibited by Messrs. The American 
Car and Foundry Company, 30, Church-street, New 
York. These heaters, which are of the resistance type, 
consist essentially of a transformer which reduces the 
line pressure to a few volts and supplies current at this 
reduced pressure to electrodes between which the bar 
or rivet that is to be heated is gripped. The success 
of such an equipment depends upon the part being 
ejected at the proper temperature, a requirement which, 
though not hard to obtain when the machine is worked 
by hand, presents some difficulties when automatic 
operation is introduced. 
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Among the solutions of this problem that have been 
suggested are to use the expansion of the bar to open 
the switch and the electrodes through a series of 
magnifying linkages, or to employ a bi-metallic strip 
close to the side of the bar to close contacts when 
sufficient radiation has been absorbed. A time-delay 
relay which closes the transformer circuit for a definite 
length of time has also been proposed. All these 
methods have their disadvantages, however, and 
is claimed, can be overcome by mounting a 
photo-electric cell so that the heat radiated from the 
bar is focussed on it. When such an arrangement is 
applied to a heater, fully automatic operation can be 
obtained. The parts to be heated are loaded into a 
hopper. Pressure upon a control button then closes 
contacts which start up a motor connected to the 
electrode camshaft. This causes the electrodes to open, 
while at the same time a second set of cams on the 
shaft causes a pusher bar and rest to place the bar 
between the electrodes. As the shaft revolves, the 
electrodes are closed by a spring and the pusher bar 
and rest are withdrawn to their original positions. As 
soon as the electrodes have gripped the part, a further 
cam breaks the motor circuit and energises the trans- 
former, while when the part has reached a pre-deter- 
mined temperature, its radiation causes the photo- 
electric cell to operate a relay, thus cutting off the 
current, closing the motor circuit, and starting a new 
cycle of operations. At the same time, a solenoid is 
energised which causes a plunger to eject the heated part. 

Fig. 4, on the opposite page, shows a heater of this 
type, which is designed for heating the ends of pieces 
of any diameter between } in. and 1 in. before forging, 
upsetting, tempering, or annealing. The piece to be 
treated is placed between electrodes which can be seen 
at the bottom of the illustration, and directly above 
them is the tube containing the photo-electric cell. The 
part can be subjected to a soaking treatment by alter- 
ing the secondary current of the transformer, the adjust- 
ment being made by means of the small time relay 
which is visible on the left of the cover. Operation is 
effected by a hand-operated push button which can 
be seen in the lower right-hand corner below one of the 
electrode holders or from a distance by a similar foot- 
operated button. The electrical demand on the heater 
is from 2 kW to 5 kW, and it can, of course, be operated 
from any alternating-current circuit. 

The shunt meter illustrated in Fig. 5, page 91, 
was shown by Messrs. Builders Iron Foundry, Provi- 
dence, Rhode Island, U.S.A. It is intended for 
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measuring the flow of steam, gas or air in mains of ! for 1935, and was the highest total recorded since 1929 


Messrs. Propuction MACHINE 


CoMPANY. 


moderate size, and as it is inserted in the pipe line, is 
easy to install, while it is claimed to present no obstruc- 
tion causing a pressure drop. Except at very low 
rates, it is accurate to within +2 per cent., this 
figure obtaining with as much as 50 per cent. temporary 
overload. The meter registers steam in pounds 
weight, and gas or air in cubic feet, on a seven-figure 
integrating dial. The body of the meter consists of 
what is virtually a straight piece of flanged pipe with 
facings for the attachment of the shunt bend and the 
integrating mechanism. The inlet end of the shunt 
is separated from the main flow by a partition provided 
with nozzles. Across the body, between the shunt inlet 
and outlet, is a chord orifice, and the flow past this sets 
up a differential pressure which induces a flow through 
the nozzles. The streams through the nozzle set up 
rotation of a turbine disc, the motion of which is 
recorded, through reduction gearing, on the integrating 
dial. The turbine spindle is supported on a jewelled 
spring-bearing situated at the base of a chamber 
containing a suitable fluid. When the meter is used 
on a steam main, the chamber is kept filled by con- 
densate, cooling fins being provided on a neck leading 
to the chamber. The object of this arrangement is 
to enable the rotation of the turbine to be suitably 
damped, this being effected by a fan on the spindle. 

The reduction gear, which is of Monel metal through- 
out, is situated below the fan, and the low-speed spindle 
carries a permanent magnet, the poles of which rotate 
just clear of the bottom of the chamber. A corre- 
sponding magnet on the other side of the bottom 
transmits the reduced motion to the counter mechanism. 
The magnetic drive eliminates the use of any stuffing 
boxes on the spindle with resulting freedom from 
friction and leakage into the counter. The meter is 
made in a number of sizes up to 4 in. in diameter for 
direct fitting, but can be used on pipes up to 12 in. in 
diameter by fitting it on a by-pass bend, as shown in 
Fig. 6, the only alteration when so fitted being one 
of calibration. The standard meter can be used for 
pressures up to 250 lb. per square inch and temperatures 
up to 400 deg. F. Higher pressures and temperatures 
can, however, be arranged for, and the meter can also 
be provided with indicating and recording mechanism 
in addition to the integrator. 

(To be continued.) 








Propvuction or Coat tn Canapa.—The output of coal 
in Canada during 1936 totalled 15,052,000 tons. This 
constituted an increase of 8 per cent. over the figure 
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ANNUALS AND REFERENCE BOOKS. 


Who's Who, 1937.—Some works of reference have so 
firmly established themselves in our everyday life and 
their contents are so well known that ‘any form of 
review appears almost superfluous. All that people 
need to be reminded of when a new edition makes its 
‘ppearance is the address of the publishers and the 
price of the volume. The annual biographical dic- 
tionary, Who's Who, the 89th yearly edition of which 
has just been issued, falls into this category, and beyond 
stating that it is published by Messrs. A. and C. Black, 
Amited, 4, 5 and 6, Soho-square, London, W.1, and that, 
strongly bound in the familiar scarlet-cloth covers, 
-_ price is 60s. net, little more need be said. It may 
© pointed out, however, that as it is necessary to begin 
printing the volume in August, occurrences of a later 
date have, perforce, not been recorded in many cases. 
Deaths reported up till the middle of October have 
nevertheless been referred to in an alphabetical obituary 
‘ist printed at the commencement of the work. This 
gives the name of the deceased person in full and the 
date of death. The present edition contains 3,722 pages 
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and, at a rough estimate, upwards of 60,000 biographies. 
The arrangement and style of the latter follows the 
well-established precedent. Undoubtedly, the chief 
values of the data given is that there is nothing hap- 
hazard aboutthem. They are furnished, corrected, and 
kept up to date by the persons concerned, and while 
this means that a great deal of work has to be shouldered 
by the compilers, it practically rules out the possibility 
of errors. The only comment which might be offered 
is that, unavoidably, the personal element makes itself 
felt and whereas some biographies are very complete, 
others are somewhat sketchy. It must be admitted, 
however, that the advantages of the system adopted 
far outweigh its drawbacks. 


Agendas Dunod, 1937: Construction Mécanique, 
56th edition. Métallurgie, 53rd edition. Automobile, 
25th edition. Physique Industrielle, 17th edition.— 
These four reference books, which deal, respectively, 
with mechanical engineering, ferrous and non-ferrous 
metallurgy, motor-car construction and _ industrial 
physics, are in general use in French offices and works. 
They have been compiled by engineers and scientists 
who have made a speciality of each subject. The volume 
on mechanical engineering opens with mathematical 
and mechanical data, and gives detailed information 
on the resistance and tests of materials and the 
calculation of the different component parts of engines 
and machines, The book on metallurgy treats of 
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fuels, furnaces and their accessory machinery, electro- 
metallurgy, the various tests in use, metallography, 
and thermal treatment. The motor-car year book 
reviews in detail all the elements which enter in the 
construction of an automobile, deals with the metals 
of which they are made, their calculation, and the 
work they have to perform. The fourth covers general 
data on power, temperatures, light, pressures and 
atomic weights, and gives detailed particulars on heat 
transmission, and the properties and behaviour of 
liquids, gases and steam. Separate chapters deal with 
fuels, steam boilers and engines, internal-combustion 
engines, lighting, heating, and ventilation. The books 
are of handy pocket size, are carefully got up, and 
illustrated with numerous line drawings and diagrams. 
They are issued at the price of 24-40 francs each, post 
free, by Mr. Dunod, 92, Rue Bonaparte, Paris VI. 


Almanacs, Calendars, &c.-—A cardboard model of 
their portable combined testing outfit, comprising a 
Wee-Megger Tester and Megger continuity tester, 
together with a greeting card, have reached us from 
Messrs. Evershed and Vignoles, Limited, Acton Lane 
Works, Chiswick, London, W.4.—Messrs. The Associated 
Equipment Company, Limited, Southall, Middlesex, 
have sent us a neat and useful weekly tear-off desk 
diary and engagements calendar.—-A weekly tear-off 
desk calendar and notes pad has been addressed to us 
by Messrs. Loewe-Gesfiirel A.-G., 17-19, Huttenstrasse, 
Berlin, N.W.87, Germany.—Messrs. Stothert and Pitt, 
Limited, Newark Foundry, Bath, have sent us a weekly 
desk diary and engagements calendar.—A handy notes 
pad in a case has reached us from Messrs, Lee and 
Crabtree, Limited, Wrose Brow Works, Windhill, 
Shipley, Yorkshire.—Messrs. Stewarts and Lloyds, 
Limited, 41, Oswald-street, Glasgow, C.1, have sent us 
a useful monthly card desk calendar.—Messrs. Welin- 
Maclachlan Davits, Limited, 525, Grand Buildings, 
Trafalgar-square, London, W.C.2, have sent us weekly 
refill cards for their calendar stand.—A handy daily 
tear-off desk calendar and notes pad has reached us 
from Messrs. John Tullis and Son, Limited, St. Ann’s 
Works, Glasgow, S.E.—Messrs. Liverpool Marine 
Appliances, Limited, Cunard Building, Liverpool, have 
sent us daily refills for their desk memorandum-tablet 
calendar.—Greetings have come to us from Messrs. 
Head, Wrightson and Company, Limited, Thornaby- 
on-Tees ; the Curator and Staff of the Technological 
Museum, Sydney, New South Wales; the Publicity 
Officer and Staff of the Great Western Railway, 
Paddington Station, London, W.2; Messrs. C.M.D. 
Engineering Company, Limited, Warwick, and Messrs. 
British Piston Ring Company, Limited, Coventry ; the 
Oesterreichisch-Englische Gesellschaft, Vienna; Dr. 
Arnold and Mr. H. A. Brauer, of the London office 
of the Leipzig Fair, First Avenue House, 45, High 
Holborn, London, W.C.1; Messrs. Aveling-Barford, 
Limited, Grantham; Internationalt Patent-Bureau 
A.-G., Copenhagen, Denmark; Messrs. Imperial Air- 
ways, Limited, Airways House, Charles-street, London, 
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8.W.1; the Commissioner and Executive Officers, New 
South Wales Railways, Sydney, New South Wales ; | 
Messrs. The de Havilland Aircraft Company, Limited, | 
Stag Lane Aerodrome, Edgware, Middlesex ; Messrs. 
The Western Electric Company, Limited, Bush House, 
Aldwych, London, W.C.2; Messrs. British Airways, 
Limited, Terminal House, Victoria, London, S.W.1 ; 
Messrs. The Associated Equipment Company, Limited, | 
Southall, Middlesex ; and Messrs. George Cohen, Sons | 
and Company, Limited, 600, Commercial Road East, | 


London, E.14. 








CONTRACTS. 


Messrs. J. H. Fenner anp Company, Limrrep, Hull, 
have obtained contracts for the supply of all the V-rope 
drives required at the new Earl's Court Exhibition build- 
ings and the new London Midland and Scottish Railway 
Queen's Hotel in Leeds. At Earl's Court 70 complete 
Gilner-Fenner V-rope drives are being supplied in con- 
nection with the heating and air-conditioning —— 
these drives ranging from 2-h.p. to 35-h.p. ‘or the 
Queen's Hotel, 21 drives are being supplied, ranging from 
j-h.p. to 28-h.p. 

Messrs. INTERNATIONAL CompustTion, Limrrep, Ald 
wych House, Aldwych, London, W.C.2, have received 
orders for four Lopulco pulverised-fuel fired boilers to be 
installed at the Karabuk [roa and Steel Works, Turkey, 
and for three stoker-fired bo.lers for Messrs. Ford Paper 
Mills, Limited. The former will have a normal evapora 
tion of 50,000 Ib. per hour and a maximum evaporation 
of 65,000 lb. per hour. The working pressure is to be 
375 lb. per square inch, and the steam temperature 

5 deg. F. The Ford Paper Mill boilers will be fired by 
L-type stokers, each 17 ft. 6 in. by 14 ft., giving a 
grate area of 105 aq. ft. The pressure will be 350 lb. per 
square inch, the normal evaporation 15,000 lb. per hour 
and the maximum continuous rating 25,000 lb. per hour 





Messrs. Tae Generar Evecrric Company, LIMIrep, 
Magnet House, Kingsway, London, W.C.2, are to supply 
Osira lamps of 400 watts and 250 watts, totalling in all 
1,032, in connection with a contract placed with Messrs. 
South London Electric Supply Corporation, Limited, 
by the Lambeth Borough Council, the latter having de- 
cided to have the entire 344 miles of streets in its southern 
area illuminated by means of electric-discharge lamps. 
Messrs. The General Electric Company will also supply 
the Di-Fractor lanterns, chokes, condensers and relays. 


Messas. Westincnovuse Brake AND Stenat Com- 
PANY, Liurrep, 82, York-road, King’s London, 
N.1, have secured the contract for the re-signalling of the 
Northallerton to Darlington line of the London and North 
Eastern Railway. The contract involves the supply and 
installation of searchlight signals over some 17 miles 
of line, of which approximately 14 miles involve com 
plete power signalling on two, three, and four tracks, 
with alternating-current track circuiting throughout 
The contract also includes re-signalling at Northallerton 
and, at Darlington South. 


Cross, 


Messrs. SIEMENS AND GenerRaAL Evecrric RatLway 
Stonat Company, Liurrep, Central House, Kingsway, 
London, W.C.2, have received the contract for the 
modernisation of the signalling equipment at the east 
end of Waverley Station, Edinburgh, of the London 
North Eastern Railway. The existing mechanically 
worked signal box is to be superseded by a new cabin 
which will contain 207 miniature levers, while electrical 
train describers will operate between the new cabin and 
St. Margarets and London-road Junction boxes, respect- 
ively. The whole of the lines between the east end of 
Waverley Station and St. Margarets and London-road 
Junction signal boxes will be completely track circuited, 
provided and double-sided route 


colour-light signals 


indicators installed. 








Oureur OF MARINE MACHINERY IN 1936.—On pages 
12 and 66, ante, will be found the first and second por- 
tions of our annual summary of marine-machinery out- 
puts, which is continued below. During the year 1936, 
Messrs. The North Eastern Marine Engineering Com- 
pany, Limited, Wallsend-on-Tyne, built the propelling 
machinery for 34 vessels, the aggregate b.h.p. being 
70,420. The two largest units were the twin-screw 
triple-expansion sets with Bauer-Wach exhaust turbines 
for the steamers Perthshire and Clan Macaulay. The 
i-h.p. of each of these was 9,500. They also constructed 
three boiler installations, representing a further 1,200 
i.h.p., and, in addition, manufactured marine superheaters | 
for 191 boilers, aggregating 180,985 i.h.p. 











[Tue Royal AERONAUTICAL SOCIETY On Tuesday, 
January 12, a conversazione was held by the Royal | 
Aeronautical Society at the Science Museum, South | 
Kensington, London, 8.W.7, the members and quests | 


being received by the President, Mr. H. E. Wimperis, C.B., 
C.B.E., and Mrs. Wimperis. During the evening a 
film illustrating the research work being carried out at 
the Royal Aircraft Establishment and at the National 
Physical Laboratory was shown by permission of the 
\ir Ministry. The film dealt with the work of the sea 
plane tank at Teddington and the 24-ft. open-jet wind 
tunnel at Farnborough. Slow-motion pictures of air flow 
rendered visible by Dr. Townend’s method were parti 
ceularly striking, as also were similar pictures of bird 
flight. The flight of humming birds was illustrated in an 
extremely interesting manner by pictures taken at 


the rate of 1,000 per second, this high speed being neces- 

| 
sary owing to the fact that the wings of these birds flap 
at the rate of 50 beats per second, 
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Tue Evecrricat Contractors’ Association ([NcorR- 
PORATED); THe Nationat Evectrricat ConTRACTORS’ 
Trapinc Assocration, Liwrrep; THE NATIONAL 
FEDERATED ELECTRICAI ASSOCIATION ; and THE 
NATIONAL AssocraTION OF Raprio RetarLers, LIMITED, 
have removed their offices from 23, Bedford-square, to 
Africa House, Kingsway, London, W.C.2. 

Messrs. Bartmmar, Lourrep, 14-18, Lamb’s Conduit- 
street, Theobald’s-road, London, W.C.1, have opened 
a new department for dealing with all kinds of repairs 
to electric motors, magnetos, generators, switchgear and 
other electrical plant. 

Mr. W. J. Parstow, general manager, and Mr. A. 
SEWELL, sales manager, have been elected to the board 
of directors of Messrs. Tecalemit, Limited, Great West- 
road, Brentford, Middlesex. 

Cotonet Lronet Manton, D.S.O., O.B.E., M.Inst.T., 
has relinquished the post of Chief Engineer, Malta, to 
take up the position of principal of the new Railway Staff 
College, which the London Midland and Scottish Railway 
Company is to build at Osmaston Park, Derby. 

Messrs. VauxHALL Morors, Limirep, Kingston-road, 
Luton, inform us that their new car showrooms, opened 
visit of H.R.H. The Duke of Kent, 
comprise a red-brick, pillarless, two-storey building, 
having a total floor area of 16,200 sy. ft. Vehicles reach 
the upper floor by way of a 3-ton lift capable of accommo- 
dating a coach with a 13 ft. 11 in. wheelbase. 

Mr. W. A. Warp, M.1.Mech.E., late chief engineer of 
the boiler department of Messrs. Simon-Carves, Limited, 
has joined the board of Messrs. Bennis Combustion, 
Limited, Little Hulton, Bolton, and will act as their 
general manager. 


during the recent 


Messrs. Arroritms, Limrrep, have now established 
their headquarters, drawing offices, and laboratories in 
their new premises in Beresford-avenue, Stonebridge 
Park, Wembley, Middlesex. For the convenience of 
clients, they are maintaining an office at Bush House, 
Aldwych, London, W.C.2 








BOOKS RECEIVED. 


Steam Pressure-Entropy Diagram. By Prorressor CHo- 
LAN YIN. Peiping, China: Department of Mechanical 
Engineering, National Tsing Hua University. 

Steam Internal Energy-Pressure Chart. By Proressor 
Cuo-Lan Yrx.  Peiping, China: Department of Me- 
chanical Engineering, National Tsing-Hua University. 


Who's Who, 1937. London: A. and C. Black Limited. 
[Price 60s. net.] 
The Most Modern Process of Gear Tooth Production, 


Stage by Stage, from Initial Cutting to Final Checking. 
A Treatise by CHARLES CHURCHILL AND COMPANY 


Limirep. London: Geoffrey Dadd, Limited. [Price 
10s. 6d.) 

The Mechanics of Turbulent Flow. Lectures Delivered 
under the William Pierson Field Foundation at 


Princeton University, February, 1935. By Prorressor 
Borts A. BAKHMETEFF. Princeton, U.S.A.: Prince- 
ton University Press. London: Humphrey Milford. 
[Price 16s. net 











Ministry oF TRANsPoRT RetTuRNS oF Roap AccI- 
DENTS In future, the road-accident figures, which have 
been issued weekly by the Ministry of Transport for 
nearly three years, will only appear monthly. It is felt 
that the more frequent publication of bare statistics 
is tending to fail in its object of reminding all road users 
of the need for unremitting care and vigilance. The 
new monthly statements will therefore be more detailed 
and, besides including the numbers of persons killed, 
seriously injured and slightly injured during the previous 
month, will give separate figures for each class of road 
user, pedestrians, and pedal cyclists being sub-divided 
into groups of over and under 15 years of age. The 
statement will also give separate figures for roads subject 
to and free from speed limits. Beginning with the present 
year, too, the statistical reports on road accidents, 
hitherto published by the Home Office, will be issued by 
the Ministry of Transport. 


THe INTERNATIONAL ELECTRODEPOSITION CONFER- 
ENCE.—A provisional programme of the first Inter- 
national Electrodeposition Conference, to be held in 
London on Wednesday and Thursday, March 3 and 4 
next, to which allusion was made on page 673 of 


our previous volume, has now been issued. The Con- 
ference will be opened at British Industries House, 
| Marble Arch, London, W.1, by Lord Melchett, at 12.15 


p-m. on the first day. The first technical session will be 
held from 2.30 p.m. to 5 p.m., that afternoon, and will 
deal with “ Electrodeposition Practice Abroad.’’ The 
second session will take place in the evening from 
7.30 p.m. to 10 p.m., and will be devoted to a considera- 
* Eleetrodeposition of Base Metals." The third 
held on the morning and 





tion of 


and fourth sessions will be 


afternoon of Thursday, March 4, commencing at 10 a.m. 
and 2.30 p.m., and will deal, respectively, with “* The 
Properties of Electrodeposits” and with “ Electro- 


deposition of Precious Metals." At 7.30 p.m. on that day 
a reception and dinner will be given at the Criterion 
Restaurant, Piccadilly Circus, W.1. Some 30 papers are 
to be presented at the Conference, the authors including 
Messrs. M. Ballay, A. W. Hothersall, D. J. MacNaughton 
and G. B. Hogaboom, and Professors L. 8. Ornstein, 
A. Portevin, A. Glazunov, and M. Schlétter. Further 
particulars and application forms may be obtained from 
the honorary conference secretary, 124, Raleigh House, 
Larkhall, London, 8.W.8, 
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LAUNCHES AND TRIAL TRIPS. 


‘“* HopecastLe.”—Single-screw cargo motorship ; 
cycle, airless-injection Swan, Hunter-Doxford reversibl 
opposed-piston oil engine. Launch, December 29. Main 
dimensions, 412 ft. 3 in. by 57 ft. 3 in. by 38 ft. Built 
and engined by Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, Wallsend, for Messrs. The Novo. 
castria Shipping Company, Limited, Newcastle-upon 
Tyne. 

“ Srrata.”’—Single-screw oil-tank motorship ; 
cycle, airless-injection, six-cylinder Harland-B. & W. 
Diesel engine. Launch, December 29. Main dimen 
sions, 425 ft. by 54 ft. 3 in. by 31 ft. Built and engined 
by Messrs. Harland and Wolff, Limited, Govan, Glasgow, 
to the order of Messrs. Anglo-Saxon Petroleum Company, 
Limited, London. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday 


Welsh Coal Trade.—A buoyant tone has characterised 
the Welsh steam-coal market throughout the past week 
Following the active conditions which have been in 
evidence for some months, collieries as a rule were well 
booked up for some time ahead and only very small 
quantities of practically all grades were available for 
early delivery. Demand from most of the leading 
markets was fully maintained and in some cases shippers 
found it almost impossible to cover their immediate 
needs. As a result, prices displayed further strength. 
This was most notable in the case of the large grades; 
best Admiralties commanded between 20s. and 2ls. 
er ton, while other kinds showed corresponding increases 

hese values were the highest recorded for several years 
ast. Only a few months ago collieries experienced 
considerable difficulty in disposing of large coals at dull 
prices and considerable quantities were banked. Small 
and sized descriptions were extremely scarce for early 
delivery, and strong. As a result of the shortage of the 
sized kinds, a small order which in the past has always 
been secured by local exporters has been lost to Germany. 
This was from the Malta Government who recently 
inquired for about 5,000 tons of large and sized coals 
South Wales exporters successfully tendered for the large 
coal, but owing to the acute shortage of supplies, it is 
believed that only one offer was made for the remainder 
of the business. A local analytical chemist is now in 
Rotterdam, whence shipment is being made, inspecting 
the German coals shipped. Among new contract 
business offering were inquiries from the Lisbon Electri- 
city Works for 35,000 tons of sized coals for delivery over 
1938, and the Greek State Railways for 40,000 tons of 
locomotive coals for shipment over February to June. 
The Setubal Electricity Works placed business locally 
for 5,000 tons. The Rosario Electricity Works invited 
tenders for the supply of about 38,000 tons over 1938. 

Iron and Steel Trades.—The iron and steel and allied 
industries of South Wales and Monmouthshire continued 
busily engaged throughout the past week. An active 
demand was still encountered, but in view of the previous 
heavy bookings only a restricted amount of fresh business 
was negotiated. Production at all the works was 
maintained at a high level. 








SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Tron and Steel.-No material change has taken plac« 
in the general position. The flow of orders has been 
maintained both in the light and heavy industries. 
Inland trade is substantially greater than a year ago, 
but the unsettled state of world affairs has had the 
effect of retarding export trade. Three months ago a 
definite improvement set in, but it has not been main 
tained. Trading connections with the Colonies and 
Dominions are growing in volume. On the other hand, 
the tendency of other countries to become self-support ing 
is having a detrimental effect on local trade. This 
applies particularly to trade with Russia. At one time 
Russia was one of Sheffield’s best customers for a variety 
of steel products, including machinery and tools par- 
ticularly files. While it is true that firms in this area 
supplied that country with much of the machinery it 
required, notably equipment capable of producing 
36,000 railway tyres a year, there has been a marked 
falling-off in sales during the past six months. Hardly 
any business in files is now transacted. Spain is another 
country respecting which Sheffield trade has suffered 
That is due entirely to internal strife, and not to any 
attempt on the part of Spain to become self-supporting. 


NOTES FROM 


Lord Riverdale, however, considers that the amount 
of export business being done is creditable. He 
says: “ Those who specialise in export business have 
a hard row to hoe. Tariffs, quotas, licences, every 


possible form of restriction which could be invented, 
unnatural delays at Customs frontiers, complications 
in the making out of invoices and swearing them before 
Consuls, &c., are all tightening the grip which is tending 
to strangle international trade. In fact, if one of the old 
traders of 30 or 40 years ago were to come back and see 
the conditions of to-day, he would be astonished that 
are doing any export trade at all."" Outputs 0! 
raw and semi-finished materials reach the level of 4 
monthago. No fresh records are expected until the new 
melting plants now in course of installation have been 
put into operation. The demand for both basic and 
acid billets is considerable. Rolling mills, forges, and 
slab and billet mills are all working to capacity. There 
is an limproving demand for railway rolling stock 
The bulk of the work on hand, however, is that placed 
by British railways, but shipbuilding requirements «tr 
expanding. Better business is reported in steelworks 
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{ ironworks’ machinery. Some valuable orders for 
iling-mill equipment are in course of execution, while 
« call for grinding and crushing machines for shipment 
» South Africa is strong. Railway and tramway track- 
vork is a progressive line. British collieries are ordering 
eel pit props, arches and girders more freely, in addition 
coal-cutting machinery, pneumatic drills, and picks 
ind shovels. More inquiries are circulating for auto- 
mobile and aircraft steels. 


South Yorkshire Coal Trade.—Shippers continue to 
omplain of the shortage of most classes of coal. The 
result is that though there are more orders circulating, 
business is difficult to negotiate. Slacks for export 
have advanced by 6d. to ls. per ton, and house coal has 
risen ls. On inland account, business reaches a satis- 
factory level. Industrial fuel, particularly that consumed 
by iron and steel works, is in strong demand. Electric 
power stations are big buyers of small coal. The house- 
coal market is steady, with sales showing a tendency to 
inerease. Foundry and furnace cokes are active lines. 
Gas coke continues firm. Quotations: Hand picked 
branch, 278, 6d. to 298.; best South Yorkshire house, 
24s. to 268s.; best house, 22s. to 24s.; best kitchen, 
20s. to 21s, 6d.; best Derby selected, 23s. 6d. to 24s. ; 
best Derby seconds, 22s. to 23s.; best Derby brights, 
2ls. to 238.; large nuts, 20s. to 2ls.; and kitchen nuts, 
18s. to 198. 6d. 








NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.-The strong position is still 
maintained in the Scottish steel trade and all plant is 
being kept fully employed. A very large tonnage of 
all elasses of steel is now on order and fresh contracts, 
desired on an early date, require negotiation. With the 
steady increase in demand, it has been found necessary to 
increase production, and as there has been a decided 
shortage of “‘ semis ’ for months back, Messrs. Colvilles 
Limited, have hurried on their big extension at their 
works at Glengarnock in Ayrshire. The new plant, 
which was put into operation this week, will give an 
increase in output of about 2,500 tons per week, which 
will mostly be in the form of semis pe sections. This 
new rolling mill has been supplied by one of the best- 
known German steel-works’ engineering firms, the 
Maschinenfabrick Sack, of Diisseldorf, Rhineland. The 
German engineers have been working overtime for some 
months in the erection of this mill, which will be capable 
of rolling the biggest steel girders used in structural 
engineering. Extensive alterations are also being carried 
through by the Lanarkshire Steel Company, Limited, at 
Flemington Works, Motherwell, and when these are com- 
pleted, there will be an increase in output of between 
500 tons and 600 tons per week. In the black-steel 
sheet trade activity is general and makers are fully 
employed. The increase of 10s. per ton in the export 
price of black-sheets, and of 20s. per ton in the export 
price of galvanised sheets, mentioned last week, and 
which was to operate on all orders placed after January 1, 
if shipment date was after March 31, has been changed 
and the advanced prices come into operation at once, 
irrespective of the shipment date. he following are 
the current market quotations :—Boiler plates, 101. 0s. 6d. 
per ton; ship plates, 9/1. 10s. 6d. per ton; sections, 
ol. 38. per ton; medium plates, 91. 18s. per ton; all 
delivered at Glasgow stations; and black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 121. per ton for 
home delivery or export; and galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 141. per ton 
for home delivery, and 141, 15s. per ton for export. An 
increase of 10s. to 15s. per ton has been made for extras 
in the lighter gauges of black-sheets and of 5s. to 10s. 
per ton in the case of galvanised sheets. The following 
special rates have also been fixed by the Sheet Makers’ 
Conference :—Black sheets—South Africa, 121. per ton, 
plus 3 per cent.; Australia, 101. 5s. per ton; and the 
lrish Free State, 131. 5s. per ton, free on quay. Gal- 
vanised corrugated sheets—South Africa, 141. 10s. per 
ton, plus 3 per cent.; Rhodesia, 14/. 17s. 6d. per ton ; 
Sweden, 131. 15s. per ton; and the Irish Free State, 
\4l. 15s. per ton, f.o.q. The rates for India and New 
Zealand are as fixed by the Oriental Steel Company. In 
several cases the export prices of sheets are higher than 
the home prices at the moment. The export quotations 
for heavy steel material are in the balance pending the 
result of negotiations between the Cartel and British 
nakers, who have meantine withdrawn quotations. 
Medium plates for export, however, have been advanced 
by 12s. 6d. per ton to 101. 178. 6d. per ton, f.o.b., by 
‘rrangement between the steelmakers and sheetmakers. 


Malleable-Iron Trade.—There has been no change in 
the state of the malleable-iron trade of the West of 
Scotland during the week, and makers are all busy. The 
re-rollers of steel bars are working at full [pressure and 
the prospect of a better supply of semis from Glen- 
zarnock has improved the outlook considerably. Prices 
‘re very firm and are as follows :—Crown bars, 111. 10¢ 
er ton for home delivery, and 10. 10s. per ton for 
xport ; and re-rolled steel bars, 91. 10s. per ton for 

me delivery, and 81. 10s. per ton for export. 


Scottish Pig-Iron Trade.—Conditions in the Scottish 
ig-iron trade are somewhat exceptional at the present 
me, as practically every ton produced ia ear-marked 
“ainst existing contracts and there is little left-over 
r negotiation. The fifteen furnaces in blast are kept 
ung steadily as the maximum output is required to 
‘eet engagements, and consumers keep up a constant 
ressure for delivery. The following are to-day’s 
arket quotations :—Hematite, 98s. per ton and basic 
n, 82s. 6d. per ton, both delivered at the steel works ; 

' foundry iron, No. 1, 908. 6d. per ton, and No, 3, 88s. 


ENGINEERING. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
| pig-iron from Glasgow Harbour, for the week ending 
last Saturday, January 16, amounted to 422 tons. Of 
that total, 301 tons went overseas and 121 tons coast- 
wise. During the corresponding week of last year, the 
figures were 402 tons overseas and 263 tons coast wise. 

Shipbuilding Contracts.—The Grangemouth Dockyard 
Company, Limited, has received an order from Messrs. 
George Gibson and Company, Limited, Leith, for a 
Diesel-engined collier. She will be similar in many respects 
to the Eildon, built by the same company for Messrs. 
Gibson, last year, and which is the first motor-driven 
collier operating on the British coast. The new vessel 
will have many improvements in accommodation, 
auxiliaries, &c. She will be of 2,400 tons deadweight, 
and will carry 2,100 tons of coal. The hull will be of 
Maierform design and the propelling machinery will 
consist of an Atlas Polar Diesel engine, to be built by 
British Auxiliaries, Limited, Govan, and installed by the 
Dockyard Company.—Subject to the settlement of 
certain points of detail, the Admiralty has decided to 
entrust the construction of the coastal sloop, H.M.S8. 
Widgeon, of the 1936 programme, to Messrs. Yarrow and 
Company, Limited, tstoun, Glasgow.—The Burnt- 
island Shipbuilding Company, Limited, has secured a 
contract from Messrs. William Brown, Atkinson and 
Company, Limited, of Hull, to build a cargo steamer 
of 2,500 tons deadweight. She will be 265 ft. in length 
and will be designed for carrying coal and timber cargoes. 
The propelling machinery, triple-expansion engines, and 
boilers will be constructed and installed by Messrs. 
Rankin and Blackmore, Limited, Greenock. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MipDLEsBRoUGH, Wednesday. 

The Cleveland Iron Trade.—The situation in the Cleve- 
land foundry-iron branch of trade is little changed but 
the slight alteration noticeable is in the desired direction. 
Scarcity of tonnage is slightly less acute than it has been 
but makers have still to allocate supplies with extreme 
care to avoid grounds for complaint, S home consumers, 
of inadequate deliveries. While there is little iron to 
spare after essential current home needs are met, pro- 
ducers manage to release occasional parcels for shipment 
abroad, through merchants, against old contracts that 
should have been completed a considerable time ago. 
New business—-even for delivery over periods well ahead 
—is very difficult to place. Fixed minimum prices of 
Cleveland pig are at the equivalent of No. 3 description 
at 8ls. delivered here, 83s. delivered to various North 
Eastern areas, 84s. to Falkirk and 87s. to Glasgow. 


Hematite.—There appears to be some little easing in 
the stringent state that has, for a lengthy period, ruled in 
the East Coast hematite industry, but buyers’ per- 
sistent efforts to enter into extensive contracts around 
present market quotations are as unsuccessful as ever. 
Makers are still selling sparingly and merchants are not 
in a position to offer much iron to customers. As in the 
Cleveland pig branch, however, second hands are obtain- 
ing more iron for shipment overseas than for a very 
considerable period. At the same time makers have 
still to concentrate largely on providing home users with 
sufficient iron to keep works steadily employed. As 
the home and export demand is increasing, further 
enlargement of make is urgently needed. Gustations 
are at the level of No. 1 grade of iron at 98s. delivered 
here. Producers continue to grant the 5s. rebate to 
home customers who do not buy in other centres. 

Basic Iron.—The Skinningrove Iron Company have 
blown in a big basic furnace, but the consequent addi- 
tional make will be consumed at the firm’s own steel 
works and will leave no tonnage available for the market. 
The newly-lighted stock may, however, assist to meet the 
demand for Cleveland foundry pig by occasionally being 
transferred, for brief periods, ma the manufacture of 
basic to the production of foundry iron. 


Foreign Ore.—Resumption of negotiations for renewal 
of expiring foreign-ore contracts is still impossible, but 
imports against purchases made some time ago continue 
to arrive with surprising regularity and consumers are 
not badly placed as regards supplies. 

Blast-Furnace Coke.—There is a ready market for 
saleable parcels of blast-furnace coke, but sellers have 
substantial contracts to execute and are not —s 
business. Good medium qualities are quoted 25s. d. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers have sold the 
bulk of their output over the first half of the year and are 
—, to ie —— offers to enter into 
contracts for supply further ahead. Working expenses 
are likely to pao» Se further and to justify substantial 
rise in values. Sheet makers have advanced export 
quotations of galvanised sheets by 20s. and black sheets 
by 10s. For home business principal market prices 
stand: Common iron bars, 101. 10s.; best bars, III. ; 
double best bars, 11/1. 10s.; steel bars, 91. 7s.; steel 
billets (soft), 61. 5s.; steel billets (hard), 71. 10s.; iron 
rivets, 121. 108.; steel rivets, 131.; steel boiler plates, 
101. 0s. 6d. ; steel ship, bridge and tank plates, 9/. 10s. 6d. ; 
steel angles, 91. 3s.; steel joists, 91. 3s.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over and 
91. for smaller lots; and fish plates, 121. 10s. Black 
sheets (No. 24 gauge) are 12l.; and galvanised corru- 
gated sheets (No. 24 gauge) are 14l. for delivery to home 
customers, and 141. 15s. f.o.b. for shipment overseas. 

Scrap.—There are buyers of heavy steel at 62s. 6d., 
but merchants are unwilling to sell at that figure. Light 
cast iron is quoted 57s. 6d. to 60s. ; heavy cast iron, 70s. ; 





ton, both on trucks at makers’ yards. 





and machinery metal, 72s. 6d. 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—-To-night, 
6 p.m., Storey’s-gate, Westminster, S.W.1. General 
Meeting. ‘* The Organisation and Mechanical Appliances 
of the London Fire Brigade,”’ by Major C. C. B. Morris. 
East Midlands Branch: Thursday, January 28, 7 p.m., 
Loughborough College, Loughborough. Annual Meeting. 
“* Mechanisation,’’ by Colonel G. Le Q. Martel. North- 
Western Branch: Thursday, January 28, 7.15 p.m., 
The College of Technology, Sackville-street, Manchester. 
Joint Meeting with the Manchester and District Association 
of Tax InstrruTion oF Crvit ENGINEERS. Thomas Lowe 
Gray Lecture: ‘“ The Main and Auxiliary Machinery 
of the ‘Queen Mary,’”’ by Mr. J. Austin. 

INstTITUTION OF ELEcTRICAL ENGINEERS.—WNorth- 
Eastern Centre: Monday, January 25, 6.15 p.m., Arm- 
strong College, Newcastle-upon-Tyne. “‘ The Effects of 
Impulse Voltages on Transformer Windings,’’ by Dr. 
T. E. Allibone, Mr. D. B. McKenzie and Mr. F. R. Perry. 
South Midland Centre: Monday, January 25, 7 p.m., 
The James Watt Memorial Institute, Siaieiecher. 
Informal Discussion on “ Electricity Distribution.”’ 
Wireless Section : Tuesday, January 26, 6.30 p.m., Savoy- 

lace, Victoria-embankment, W.C.2. Informal Meeting. 
iscussion on ‘“‘ What Performance is Desirable in 
Broadcast Receivers, with Special Reference to Automat ic 


Devices,”’ to be opened by Mr. A. H. Cooper. Scottish 
Centre : Tuesday, January 26, 7 p.m., The North British 
Station Hotel, Edinburgh. Informal Meeting. ‘“ Rural 


Communications—Small Automatic Exchanges and 
Line Construction,” by Mr. H. T. Millar. West Wales 
(Swansea) Sub-Centre : Thursday, January 28, 6 p.m., 
The Grand Hotel, Swansea. “ The Prices for Electric 
Supply,” by Professor Miles Walker. 

INstTiITUTION oF Civi, ENnoingErs.—-Northern Ireland 
Association: Monday, January 25, 6.30 p.m., Queen’s 
University, Belfast. ‘* Main Sewer Outfall and Pumping 
Station for Lecky Road District, Londonderry,” by Mr. 
J. F. Houston. Institution : Tuesday, January 26, 6 p.m., 
Great George-street, Westminster, 8.W.1. Ordinary 
Meeting. (i) “Salonika Plain Reclamation Scheme,” 
by Mr. B. W. Huntsman. (ii) “The Lake Copais, 
Boeotia, Greece: Its Drainage and Development,” by 
Mr. A. J. Dean. Birmingham and District Association 
Thursday, January 28, 6 p.m., The James Watt Memorial 
Institute, Birmingham, 3. Institution Lecture : ““Modern 
Methods of Structural Design,”’ by Professor J. F. Baker. 

Roya Instrrvutton.—Tuesday, January 26, 5,15 p.m., 
21, Albemarle-street, W.1. ‘ Electrical Conductivity 
in Solids,” by Mr. N. F. Mott. Thursday, January 238, 
5.15 p.m., “ Films in Scientific Education—Agriculture,”’ 
by Mr. B. A. Keen. Friday, January 29, 9 p.m., “ Recent 
Crystallography,”’ by Sir William Bragg. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTrtanp.—Tuesday, January 26, 7.30 p.m., 39, Elm 
bank-crescent, Glasgow, ©.2. “Cast [ron and _ its 
Application to Engineering,” by Mr. A. Campion. 

Iron AND Street Instrrute.—Tuesday, January 26, 
7.30 p.m., Cole-street School, Scunthorpe. Joint Meeting 
with THe LincoLNsHireE IRON AND STEEL INSTITUTE. 
“The Constitution of Blast-Furnace Slags in Relation 
to the Manufacture of Pig Iron,”’ by Mr. T. P. Colclough. 

INSTITUTION OF AUTOMOBILE ENGINEERS.——Birming- 
ham Centre : Tuesday, January 26, 7.30 p.m., The James 
Watt Memorial Institute, Birmingham. “ Fuel Pumps 
for Automobiles.”’ (i) ‘‘ Mechanical Fuel Pumps,”’ by 
Mr. D. B. Browne. (ii) “ Electric Fuel Pumps,” by Mr. 
J. N. Morris, 

Norrn-East Coast InstTIruTiIoN OF ENGINEERS AND 
SurpsurtpErs.—Tees-Side Branch: Thursday, January 
28, 7.30 p.m., The Cleveland Scientific and Technical 
Institution, Corporation-road, Middlesbrough. “ By Air 
and Sea to the Antarctic Whaling Grounds,” by Mr. 
Chr. Fred. Christensen. Institution : Friday, January 29, 
7 p.m., The Mining Institute, Newcastle-upon-Tyne. 
Andrew Laing Lecture: ‘Land and Marine Steam 
Generators,” by Professor A. L. Mellanby. 

InstiruTte or Metats.—Birmingham Local Section : 
Friday, January 29, 7 p.m., The James Watt Memorial 
Institute, Birmingham. ‘“ Special Cast Irons,” by Mr. 
J. G. Pearce. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Sour ArricaN REQUIREMENTS OF ELEOTRICIAN'S 
Toors.—H.M. Senior Trade mmissioner in South 
Africa reports that the Union Tender and Supplies 
Board is preparing a list of approved suppliers of elec- 
tricians’ nippers and pliers, with the object of inviting 
tenders, from time to time, from firms whose names 
appear thereon. United Kingdom manufacturers 
desirous of having their names placed on the list can 
obtain further details of the method of application, 
conditions, &c., n application to the Department of 
Overseas ‘Trade, 35, Old Queen-street, London, 8.W.1, 
and quoting reference No. 22,774/36. 





Tue Late Mr. G. F. Rosrnson, M.B.E.—We regret 
to note the death of Mr. G. Fox Robinson, M.B.E., 
which occurred at his residence, 148, St. George’s-rvad, 
Hull, on December 23, 1936. Mr. Robinsoa, who was 
77 years of age, was managing director of Messrs, Amos 

Smith, Limited, marine and general engineers and 
ship repairers, Albert Dock Works, Hull. This well- 
known firm was established in 1874, and was incor- 
porated as a limited company in 1909. Mr. Robinson 
was also managing director of the Hull Central Dry Dock 
and Engineering Works, Humber-street, Hull, of which 





Messrs. Amos and Smith, Limited, are the proprietors. 
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THE PRE-STRESSING OF 
BRIDGE GIRDERS. 


One of the principal problems in the design of 





large structural systems is that of ensuring a more 
or less even distribution of stress over the various 
parts of which they are composed. An early 
|example of this in engineering is to be found in the 
construction of guns and hydraulic cylinders, which 
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Post Office | by gases on the one hand, and by water on the other. 


To make for approximately uniform distribution of 
under these conditions, the well-known 
operation of wire-winding was devised as a means 


|of imposing an initial state of compression on 


the castings concerned, the aim being that of 
securing as far as possible a condition of equilibrium 
between the compressive stresses produced by wire- 
winding and the stresses caused by the pressure of 
either the gases or the water. In these circumstances 
the process of evaluating the bursting pressure of 
a gun or press may be carried out just as if the 
cylindrical part of the metal were thin, which greatly 
simplifies the work of calculation involved. The 
principle has obvious applications to tanks of 
reinforced concrete, where the hydrostatic pressure 
of the stored liquid tends to impose tensile stresses 
on the concrete. The procedure to be followed 
in the case of a cylindrical tank with the axis 
vertical would consist in applying an initial stress 
to the principal reinforcements of such an intensity 
that the concrete is practically free from tension 
when the tank is filled with liquid. This may 
be effected by attaching turnbuckles or other 
adjustable devices to the ends of the reinforcement 
bars and at the same time coating them with an 
asphaltic compound, to prevent bonding taking 
place during the course of erection ; the pre-deter- 
mined compressive load on the concrete can then 
be applied by tightening the turnbuckles to such 
an extent that when the tank is empty it is subjected 
to a compressive load. 
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Some years ago a corresponding procedure was 
proposed for the framework of bridges, with the 
object of so pre-stressing the structure as to result 
in the secondary stresses assuming zero values for a 
prescribed system of loading. The method neces- 
sitates the calculation of these stresses, which yields 
the values of the small rotations associated with the 
secondary stresses on the web members in particular ; 
rotations of equal magnitude but with their directions 
reversed are then applied to the different members 
when the truss under treatment is in the unloaded 
condition. Consequently, before the prescribed 
loading acts on the bridge its camber is concave 
upwards and the configuration of the system as a 
whole is the reverse of that corresponding to the 
structure when carrying the prescribed load and 
designed according to the ordinary method. Thus 
the application of the prescribed or working load 
to a pre-stressed bridge should result in the primary 
type of stress alone acting on the system. Regard 
being had to the relatively small magnitudes of the 
strain produced by secondary stresses in general, it 
is manifest that a high degree of accuracy must be 
ensured during the processes of construction and 
erection implied in this class of work. This aspect 
of the matter was clearly indicated in the paper 
read last week by Mr. H. J. Nichols before the 
Institution of Civil Engineers, under the title of 
“ Pre-Stressed Bridge Girders,”’ with special refer- 
ence to the procedure followed in connection with the 
new bridge over the river Nerbudda at Broach, 
India. The point may be elucidated by the remark 
that in this instance it was found that an error 
of only 0-05 in. in one pair of the bottom chords 
led to an additional bending stress of 2-5 tons per 
square inch ; it was further estimated that in order 
to control the deformation stresses within a range 
of 0-2 ton per square inch during the work of 
erection, and to this extent eliminate the secondary 
stresses from the system when acted on by the 
working load, it was necessary to match the holes 
in the members and gussets to within 0-005 in. 

Progress in this respect cannot well be achieved 
without recourse to models, for which reason particu- 
lar interest attached to the author’s description 
of the model used for the purpose of checking the 
mathematical calculations involved in the evalua- 
tion of the secondary stresses which were partially 
to be removed by means of the pre-stressing pro- 
cedure. Such tests with actual trusses are of greater 
value than experiments undertaken in laboratories, 
though the work is extremely laborious, as is 
indicated by the fact that about 40,000 readings 
were taken in connection with the paper under 
consideration, so that a large measure of thanks is 
due to the author on this account alone. While 
the magnitude of the tolerances used in the manu- 
facture and erection of the bridge in mind leaves 
little further to be desired, the same remark cannot 
be made in regard to the proportion of the secondary 
stresses which were eliminated in this manner, since 
the combined effect of pre-stressing and raising 
the working stress on the material from 8 tons to 
9 tons per square inch led to a saving in steel 
amounting to only 9 per cent. 

In making a comparison between pre-stressing 
and ordinary methods of erection for given types 
of structures, first consideration must be given 
to the question of overall economy thus obtained, 
since the work of calculating the secondary stresses 
is implied in both cases, whence it follows that the 
two methods are in this respect on an equal footing. 
From the manufacturing point of view, it is per- 
missible to increase the working stress on the material 
provided it is practicable to remove in this manner 
the strains due to deformations, but the economy 
thus derived is partly counterbalanced by the extra 
cost incurred in working to comparatively small 
or fine tolerances. Further, while it may theoreti- 
cally be possible to calculate the amount of “ offset ” 
needed to ensure absence of secondary stresses 
under given conditions of loading, it is by no means 
easy to satisfy the requirements in practice, as was 
demonstrated in the paper under review. This is 
mainly due to the fact that after the first application 
of the working load on structures in general, and 
bridge in particular, the systems do not resume 
their initial configurations after the live loading 
has been removed, a certain amount of camber 
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being lost. This loss would, of course, not occur | 
if the relevant loading were entirely of a static | 
character, whence the type of loading should be | 
taken into account when pre-stressing methods are 
under consideration. The permanent loss of camber | 
in the above-mentioned bridge was found to equal 
0-42 in., so that a corresponding proportion of 
the secondary stresses acted on the structure and 
adversely affected the measure of success obtained. 
In this connection it was noted in the paper that 
a permanent clongation had taken place on certain 
members, on which point the author remarked 
that this elongation could * be accounted for if the 
modulus of the given member during the first loading 
was only 85 per cent. of that which would apply 
The reason for this observa- 


to a small specimen.’ 
tion is not clear in view of the suhsequent remark 
that during both the and unloading 
periods the elastic modulus of the member 

does not appear to have varied appreciably from 
13,500 tons per square inch,” which was, presumably, 
the value obtained from tests with small specimens. 
Taking the paper as a whole, the elongation in 
question would seem best to be accounted for by 


loading 


the dry-friction effects acting on the various joints, 
a point which might well be investigated in detail 
because the matter is of some importance in regard 
to the oscillation of railway bridges. 

In view of the want of sufficient information 
of the kind given by Mr. Nichols, a large quantity 
of experimental data will be needed to afford a 
means of deriving a general relation between the 
loss of camber and, let us say, the span of railway 
bridges. It would the outset 
of such work to contine attention to bridges of a 
prescribed type, since the available information 
vields no ground for supposing that a single law 
of variation between loss of camber and span will 
be applicable to trusses of all types. 


seem desirable at 


This is so 
because of the wide range of values encountered in 
for secondary as a 
proportion of the related which 
figure may usually be assumed to vary from 15 per 
cent, to 30 per cent., compared with which secondary 
stresses equal to from 50 per cent. to 60 per cent. 
of the corresponding primary stresses would be 
regarded as comparatively high values. Moreover, 
the fact that a structure is complicated in form 
does not connote excessively large stresses due to 
deformation effects, since in one particular instance 
an analysis of six trusses showed that for the chord 
and were | 
equivalent to only 1-5 per cent. of the primary. 
Further, in the case of a bridge truss with a span 
of 300 ft. the primary stresses on the top chord 
were increased by only | per cent. due to the effect 


practice stresses expressed 


primary ones, 


web members the secondary stresses 


of secondary stresses equal to 60 per cent. of the 
primary acting on all the web members. 

In view of some of the remarks made during the 
discussion on the paper it is well to observe that 
secondary dan- 
than primary, as sometimes 
occur in practice where the former kind of stress 
for a even distribution of the load 
estimated on the basis of primary stresses alone, 
under which conditions 
a useful purpose. 

In the main the adoption of high tensile steels 
for constructional work tend to diminish 
the gain afforded by pre-stressing methods, as such 


stresses are not necessarily more 


yerous instances 


makes more 


secondary stresses serve 


would 


materials might safely be stressed up to 9 tons per 
square inch for systems designed to carry the stresses 
deformation of the This 
procedure would result in a tendency toward 
the of slender meribers, and on the average 
make for a decrease in the relative values of the 
secondary stresses and en increase in the relevant 
factory of safety. Nevertheless,  pre-stressing 
methods may well have many fields of application, 
the practical limits of which remain to be defined 
bv data derived from tests on actual structures, to 
which subject Mr. Nichols has made a valuable 
and instructive contribution. With added experi- 
ence in this sphere of development, improved 
methods of manufacture and erection will doubtless 
be evolved, so that practical significance will be 
attached to future papers on the subject of pre- 
stressing not only of bridge but 
trusses in general. 


caused by members. 


ust 


girders, also of 


| practice, and in tunnels, where the relatively small 
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WELDED RAILS. | 


INCREASING the length of rails results in a reduc- 


tion of the number of joints, and this is reflected | 


in reduced mainteuance with a further 
reduction owing to less severe shocks to rolling | 
stock, permanent-way and bridge structures. | 
Up till now it has not been possible to assess these | 
economies in definite financial terms, but there is a 
general conviction of their importance, and where 
such rails have been employed their use is likely 
to be continued, especially on bridges where the 
life of the structural members is increased by the 


costs, 


temperature changes are particularly favourable, 
but also on ordinary main lines on which express 
trains run 

The subject of welded rails forms one of the 


| questions on which information is being collected 


for the approaching 13th Session of the International | 
Railway Congress Association, and a report by 
Dr. Muller of the German State Railways, drawn 
up to cover the Central European and Scandinavian 
countries, is published in the Association Bulletin 
for November last. Dr. Muller is careful to point 
out that this application of modern welding methods 
is of too recent date to have become standardised. 
The processes adopted are still in the trial stage, and 
developments likely to revolutionise existing practice 
occur at any time. Existing practice itself 
is in a state of flux, and there are wide differences 
of opinion in regard to it among the sixteen adminis- | 
trations covered by the report referred to. It is 
interesting to find that in this most attention is paid 
not to the repair and building up of worn material, 
but to the end to end welding of rails to produce 
increased lengths, in connection with which there 
appears to be a general consensus of opinion of all 
the reporting railways that valuable economies can 
be effected. 


may 


| weld, and finally in the foot of the rail. 


For main line purposes it appears that from two | 


to four rails are commonly welded, giving lengths 
of, say, 30 m. to 60 m. (98 ft. 5 in. to 196 ft. 10 in.), 
but on bridges, 150 m. to 250 m. (492 ft. to 820 ft.) 
are used, and in tunnel lengths up to 2,000 m. 
(6,560 ft.) have been employed. 
of cases, ordinary fished joints are relied on at the 
outer ends of the welded rails, but with very marked 
differences on the different systems as to the width 
of the expansion gaps provided, depending, no 
doubt, to a considerable extent on the temperature 
range encountered. For example, the report shows 
for rails 196 ft. 10 in. in length allowances varying 
from in. to § in. Special expansion joints are 
used in a few cases, as on the Hungarian State 
Railways, for instance, for lengths of 120 m. and 
over, while on the other hand, the Swiss Federal 
Railways do not consider them necessary for lengths 
up to 200m. Measures are usually taken to provide 
against distortion and creep, such as the use of extra 
and better quality ballast, anchoring the rails, and 
securing them to the decks of bridges, but informa- 
tion is not available as to the success or otherwise 
of these methods. For repairs, the usual plan is 
to cut out the defective joint and weld a short length 
of rail into its place. 

Five different methods of welding are covered 
by the report. These are electric arc butt welding ; 
electric are welding of fishplates to the rails; 
alumino-thermic, or more briefly Thermit welding ; 
electric resistance welding; and autogenous (gas) 
welding. In Germany are welding was 
originally introduced on the tramways and light 
railways, the experiments being later taken up 
and carried on by the Reichsbahn. Butt welding 
first used, appeared very and 
was widely adopted, but later cracks developed 
in the welded metal, which tended to disintegrate 
and break away, probably because the rapid cooling 
caused a difference in texture between the original 
and added material and because of the difficulty 
in depositing the welding metal evenly over the rail 
faces. Endeavours to improve matters by chamfer- 
ing the faces at an angle of about 60 deg., thus mak- 
ing an X-shaped gap, and: by using iron instead of 
carbon electrodes, were successful, the 
cost was increased and the added metal remained 
extremely brittle and wore in quite a different 


electric 


was successful, 


not as 


manner from the rest of the rail, with a likelihood 
corruguations. 


of causing An alternative method 


In the majority | 


| 
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| was tried of welding the fishplates to the rails by 


using first spot and later full length fillet welds, 
but here again service results were unsatisfactor 
cracks starting first from the rail joint along th: 
upper weld, then from one of the ends of the lowe: 
When 
these welds are in good condition no joint in the rail 
is visible from above and its appearance was invari- 
ably found to indicate the presence of a crack in 
the weld. Are welding has now been discarded 
by the Reichsbahn for joining rails, and the Belgian 
National Railways, which are also trying this method, 
have reported 15 per cent. of failures. 

Much more satisfactory results have been obtained 
from Thermit welding ; there are 360,000 such welds 
in service on the Reichsbahn alone, and it appears 
to be the most extensively used of any of the 
systems. The system is so well known as to requir 
no description. In operation, the surfaces to bx 
welded may be cither pressed together, when th« 
welding material is squeezed out in the form of a 
fin, readily removable while hot, or fused by building 
up the space left between them; in practice it is 
usual to adopt pressure welding for the head of the 
rail, a piece of welding metal being inserted, and 
to adopt fusion welding for the web and foot. This 
method is very reliable and has given excellent 
results in service. 

Electric resistance welding is of more recent 
introduction, and has up till now only been used 
on about a third of the length of line as compared 
with that upon which Thermit welding is employed. 
It seems, however, to have a considerable future 
before it, as the results are reported to be very satis- 
factory and the cost as considerably lower than for 
the Thermit process. As an instance, the Reichs- 
bahn gives the cost of a Thermit weld as 20 Rm. to 
25 Rm., and that of a resistance weld as about 
10 Rm. The latter figure includes the cost of send- 
ing the rails to and from the works, as this type of 
weld cannot be undertaken outside. The Swiss 
Federal Railways quote in similar circumstances 
25 Swiss frances and 18 Swiss francs. The difficulty 
of transporting very long rails represents a consider- 
able disadvantage and must to some extent limit 
the use of this otherwise attractive method. As 
regards gas or autogenous welding, three of the 
administrations covered by the report are conducting 
experiments but no information is yet available 
of the results. 

The report dismisses relatively briefly the remain- 
ing uses to which welding is being put in permanent- 
way work. Are, gas and resistance welding are 
in use for the repair of steel sleepers, but such 
practice is of recent date and there is little informa- 
tion to results ; 
have not been in service long enough to need much 
repair. On the other hand, the use of welding in 
the manufacture of steel sleepers has 
definitely economical, the electric are being mostly 
used, and both spot and continuous welds employed. 
The cost largely depends on the type of electrode, 
coated, bare and special types being in use, but Dr. 
Muller expresses the view that the use of ordinary 
bare electrodes will produce joints which will satisfy 
the most rigorous conditions. As regards the 
repair of worn material by building up, both by 
are and gas welding, results appear to be rather 
indefinite. Some administrations have reported 
favourably on the wear of weld surfaces in service 
and some unfavourably, but extended use has not 
been attempted, the processes being still in the 
experimental stage. Further trials are considered 
necessary before the work can be carried out on 
scientific and economic lines. 


as in most cases, steel sleepers 


proved 








LeatTHer TRADES’ CueEMists.—\ 
symposium, organised by the International Society o! 
ather Trades’ Chemists, on “ Scientific and Technica! 
Aspects of Wetting and Detergency,” will be held in the 
Mathematics Lecture Theatre, Huxley Building, Imperia! 
College of Science and Technology, South Kensington 
London, 8.W.7, on Friday and Saturday, February 1% 
and 20. Three technical sessions will be held, namely 
on Friday from 10 a.m. to 1 p.m., and from 2.30 p.m 
to 6 p.m., and on Saturday morning from 10 a.m 
1 p.m. An informal dinner will be held at 7.30 p.m 
Friday at the Chantecler Restaurant. Frith-street, Sohe 
All interested in the subject are invited to attend 
Further particulars can be obtained from 
organising secretary. Mr. C. H. Spiers, The Leathersel!:'s 
Technical Colleve, 176, Tower Bridge-road, London, 8. -! 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An extra general meeting of the above Institution 
was held on Friday last, January 15, at Storey’s 
Gate, the chair being occupied by Mr. Charles Day, 
past-president. The paper read and discussed was 
entitled “ Piston Temperatures in a Sleeve Valve Oil 
Engine,” by Dr. H. Wright Baker. We commence 
to publish a summary of this paper on page 107 of 
the current issue. 

Mr. D. R. Pye stated that, so far as he knew, the 
thermocouple method had not previously been 
employed above some 800 r.p.m. He would 
suggest that the ultimate aim of such research 
work was to help the designer, who needed to know 
the basic conditions of heat flow in the piston. For 
that reason, he regretted that the designs of the 
pistons used by Dr. Baker had been so varied. He 
would urge that when a research of that kind was 
pursued further, a series of pistons should be de- 
signed as nearly as possible alike in their overall 
features, but with variations in such points as the 
crown thickness, number and distribution of the 
rings, and soon. Such factors led to information of 
general utility to the designer. Dr. Baker had 
shown curves of temperature plotted against speed 
and B.M.E.P., and the speaker suggested that it 
would clarify the results if temperature could be 
plotted against the rate at which heat was devel- 
oped in the cylinder. Dr. Baker had spoken of 
the heat received by the piston crown as being 
estimated from knowledge of the temperatures at 
the radii. The speaker would like to ask whether 
this did not depend upon having a sufficiently 
accurate estimate of the heat lost by the underside 
of the crown. In the case of pistons used in aero- 
engines, which were a good deal more subject to oil 
spray and air draught, it was generally believed 
that the amount of heat lost by the underside of the 
piston was by no means negligible. 

Commander Cowland said that he had had a 
certain amount of experience in running engines 
similar to those under discussion, of 8} in. bore, at 
speeds up to 1,300 r.p.m., and much trouble had 
arisen in the case of an aluminium piston on account 
of the piston rings sticking. Many of the author’s 
figures, moreover, did not agree with the speaker's 
experience. He had found that the heat gradient 
curve across the piston, oil film, sleeve, liner, &c., 
was steeper at every point except in the piston itself 
in the case of an aluminium, as compared with a 
cast-iron piston, both pistons running under identical 
conditions at a given temperature of the circulating 
water. The gradient was very much less in the 
piston itself in the case of aluminium. It therefore 
appeared that under identical conditions, the 
temperatures must be higher up to the rings and 
lands in the case of the aluminium piston, and this 
did not agree with the results given in the paper. 


He had run his engines at high M.I.P. and high | 


speed and had found combustion troubles small 
and negligible; trouble with piston rings was, 
however, continual. With the idea of getting some 
notion of what engines would stand, he had pro- 
duced what was called a “ piston temperature 
factor,” the product of the r.p.m., the piston dia- 
meter, and the M.I.P. An engine having a piston 
temperature factor of 8, with normally-designed 
pistons, would be all right with cast-iron pistons 
uncooled ; much above this figure there would be 


trouble with cast-iron pistons, due to cracks develop- | 


ing. The figure of 12 was about right for an uncooled 
aluminium piston; and for a cooled aluminium 
piston, somewhere about 16 or 18. It was his 
practice to regard the exhaust temperature as the 
controlling factor in piston temperature, not the 
M.I.P. He could not say what justification there 
was for the assumption, but he thought it more 
satisfactory than anything else, to think of exhaust 
temperature as a measure of piston temperature. 
The jacket water temperature had a large effect 
on the sticking ring trouble. In a quite small high- 


speed engine an increase of inlet-water temperature | 


from 60 deg. F. to 100 deg. F. again produced ring- 
sticking trouble. 

Mr. C. B. Dicksee observed that the author had 
expressed doubt as to whether orderly flow existed 
to any large extent during the combustion stroke. 
except during the carly stages, when the piston was 





ENGINEERING. 


near the top dead centre. The speaker stated that 
there was very definite evidence that swirl persisted 
not only in the early stages, but during the whole of 
the expansion and exhaust strokes, and actually 
persisted in the exhaust pipe. In some tests with 
which he had been associated, it was impossible to 
get a satisfactory exhaust-gas analysis from a single 
connection in the exhaust pipe. In exploring across 
the diameter of the exhaust port vertically and hori- 
zontally, he had found a very material change in the 
exhaust gas composition across the pipe. The com- 
position changed with the change of speed. Further, 
when running for a considerable period, it was found 
that the pipe had distinct rifle marks in it. On the 
question of the effects of water temperature, the 
presence of lime had a serious effect on temperature ; 
a slight suspension of lime was sufficient to raise 
temperatures 40 deg. or 50 deg. C. 

Dr. Williams, of the Leyland Motor Company, 
remarked that the points selected for the thermo- 
couples did not give the heat developed across the 
gudgeon-pin boss. At that point, in his experience, 
there was the greatest tendency to seizure. Perhaps 
Dr. Baker could give information on the point. 

Mr. J. F. Alcock observed that Commander 
Cowland and the author had both raised the ques- 
tion of increased heat resistance due to the extra 
thickness of the metal and the extra oil film in the 
sleeve valve engine. Sometime ago, the speaker had 
worked out a rough idea of the likely values. A 
number of assumptions had to be made, but the 
figures gave an idea of the maximum temperature 
increase in the piston which could occur. Firstly, 
some idea was gained as to the amount of clearance 
necessary for the sleeve. On the average, with 
sleeve and cylinder of the same materials, the figure 
came to half a thousandth per inch of cylinder bore, 
which meant that the maximum temperature at any 
part of the sleeve was about 50 deg. C. Some idea 
of the average value could be obtained from the 
conductivities of the oil or air film, between the 
cylinder and the sleeve metal itself. Looking into 
the flow conditions, it was soon seen that the veloci- 
ties were far below the critical velocity for turbul- 
ence. To obtain turbulent flow, velocities of thous- 
ands of feet per second would be needed. In the case 
of the engine Dr. Baker had been working on, the 
average increase of temperature between sleeve 
metal and cylinder metal should be of the order of 
10 deg. C., if the clearance between the two were 
completely filled with oil. If, on the other hand, it 
were completely filled with air or gas, the difference 
would be about 30 deg. C., so that the actual figures 
were presumably somewhere between those two. 
| Another point of interest was the effect of swirl on 
| the heat flow to the walls of the cylinder and com- 
| bustion chamber. That had been investigated in a 
petrol engine, which was really better for such work. 
In an experimental engine, the swirl ratio, measured 
by a small anemometer, was varied over a ratio of 
0 to 54, and that range of increase gave an increase 
in the jacket losses of about 23 per cent., so the 
| effect was not big, as might be expected. Fig. 16 
|in the paper gave the effect of speed on piston tem- 
peratures. Comparing the temperature increases 
‘over the speed range between points 1 and 8, it was 
| possible to get a measure of how the heat input to the 
| piston increased with the speed. Working this out, 
| it would be found that the heat production varied 
roughly as the square root of the speed. 

Mr. D. McConnell recalled that in previous papers 
| the author had suggested that, other things being 
jequal, a piston without struts or ribs under the 
|crown would run cooler than a piston with struts. 
Yet in the engine under discussion, where there 
must have been some undercooling, however small, 
| the reverse conditions existed, and, judging from 
| the graphs, the piston with struts ran cooler than 
|the one without. This seemed a contradiction of 
| the earlier statements. 

Mr. W. A. Tookey said that Dr. Baker had put 
| Dr. Macklow’s results in terms of B.M.E.P. ; this, 
the speaker thought, was fallacious. Dr. Macklow 
|was working with an engine running at not much 
| over 200 r.p.m. The frictional M.E.P. with an 
engine of that sort would be about 16 Ib. per square 
inch. The difference between M.E.P. and M.I.P. 
would be above 16, and higher up the 16 would 
become 20, 22, 24, &c. 

















The B.M.E.P. was going up | 
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and the amount of heat in the cylinder was increas- 
ing. If Dr. Baker would consider the point and give 
figures which would show the mixture strength and 
give an idea of the number of units present in the 
cylinder, it would be possible to appreciate better 
the results presented. 

Dr. Wright Baker, in replying to the discussion, 
referred to Mr. Pye’s remark that the thermocouple 
had not previously been employed at high speeds. 
Actually thermocouples had been used at speeds 
of 1,100 r.p.m., but the fact that many of the curves 
published broke off suggested that the connections 
had failed. With the robust piece of apparatus he 
had used there were no fractures of wires. The 
point had been made that it would be interesting to 
carry out a series of experiments on pistons which 
had successive slight modifications. The Institution 
of Automobile Engineers had, a few years ago, pub- 
lished data on piston design which showed that those 
experiments had been made. He would certainly 
like the work to be done as suggested by Mr. Pye, 
but this was impracticable in the brief time avail- 
able. He had felt that the gap between the published 
tests on small and large pistons should to some 
extent be closed, and had covered a reasonable 
amount of ground, although much yet remained 
to be explored. Several speakers had mentioned 
that they would like some of the results plotted 
against heat developed in the cylinder, but again 
shortage of time was a deterrent. They had 
endeavoured to get piston temperatures as closely as 
possible. Measurement of fuel consumption, jacket 
water losses, &c., were taken, but not in the most 
accurate way, such as would have been adopted had 
these measurements been basic. The figures were, 
however, available. 

With regard to heat losses from the under surface 
of the piston, that ground had been covered fairly 
successfully in the group of pistons used in the 
various investigations. Professor Gibson had quoted, 
in his paper, a figure at which heat flowed into the 
surfaces of cast-iron and aluminium pistons on the 
assumption that there was no heat loss from the 
under-surface, and he had shown that there was a 
very marked discrepancy between the heat inflows. 
His own work with the open-type piston indicated 
that the cast-iron piston running at 600 r.p.m. 
carried off up to 71 per cent. of the total heat. He 
had placed a canvas bag over the mouth of the 12-in. 
piston, thus entirely cutting off air circulation, and 
the difference in piston temperatures was only a 
matter of 2 deg. or 3 deg. In the case of the piston 
he had worked with, little cooling was produced in 
that way. The mouth of the piston was largely 
closed by the test apparatus, and the mouth of the 
sleeve was partially closed by the big end of the 
rod. If there had been any distinct amount of 
heat loss he thought it would have been noticed 
at once, in the differences of heat flow registered 
on the surfaces of cast-iron and aluminium pisions, 
calculated purely from surface temperatures, and 
occasionally other variations. Further tests included 
the effect of the change of rate at which the water 
was circulated. Forcing hot water round the 
cylinder by means of an electrically-driven centri- 
fugal pump certainly increased the heat losses 
considerably. Mr. Williams had asked for more 
thermocouples on the piston, and if he would say 
where he would like them put the work might be 
carried out later. He would look carefully into the 
question of heat input and jacket loss in relation 
to the speed. He had a good deal of information 
available, but wanted to confine the paper to 
relevant and reliable data. Mr. McConnell had 
referred to the statement in a previous paper 
that a piston without struts would run cooler than 
one with ribs. He, Dr. Baker, would qualify that 
statement by adding ‘“ where there was perfectly 
free circulation of air underneath the crown of the 
piston.”’ In the case under discussion that did not 
hold. It would depend upon the position of the 
rib. The air circulation under the piston was small, 
and it made very little difference whether there 
were ribs or whether the piston was solid. 

The Chairman then proposed a vote of thanks to 
the authors of the paper, this being passed with 
acclamation. At the close of the proceedings, 
Mr. W. A. Tookey took occasion to thank Mr. Day 
for the work he had done, 
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THE ENGINEERING OUTLOOK. 
[V.—-Tue 

Separate figures for employment in the motor- 
cycle and cycle industries are not available, probably 
owing to the close connection between these indus- 
tries and the motor industry and to the fact that 
firm often undertakes the manufacture 


Moror-CycLe anp Cycie INDUSTRIEs. 


the same 





ENGINEERING. | 


condition at prices comparable to those of motor |of which, it is 
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interesting to note, about 100,000 


cycles, and many of those able to afford the some- | (compared with about 25,000 in the previous year) 


what 
made the change. 


higher upkeep expenses have, no doubt,| were in Government use. 


France has 538,433, 
|Great Britain about 512,000, Italy 135,287, and 


If, with rising prices, there is any reduction in the | the United States 100,756. No other countries 
surplus of income above the bare necessities of | had more than 100,000, though Australia is approach- 


life, as has been suggested, there may be some 








ling this figure. Exports to the Empire, it may 



































TasLe Il.—Unrrep Kinepom Exrorts or Moror Cycies AND Parts. 
of both eycles and motor cycles or of motor cycles Labi 5 ide TS eras rw or " 
and cars. Motor Cycles and Tricars. Parts. 

With the decline in the demand for motor cycles, ee ns iter sere 
this interlocking is becoming more pronounced, Mouthly Average | : beni ere noeK 
manufacturers tending to turn to the production of SaD Index . Index ; | iudex 

" ° umber « 012 £ 012 
light cars and three-wheelers. Statistics for employ- | (1913 = 100). | | (1913 = 100). | (1913 = 100), 
ment in the motor, motor-cycle, cycle and aircraft | Slick ah” "i Br es ? 
industries were given in the previous article of this a 1,404 100-0 61,106 adi sais 
series and are therefore not repeated here. It is Ist Qr 6,639 472-9 279,170 456-9 619-1 
. 2 1-4 1 
» ‘Ver . me aa Znd ,, 7.756 552-4 330,832 | > | S51-9 
possible, however, to make a rough guess as to the ~ yo o8.3 140079 244.0 asa. 
ith 2,028 | 208 +5 128,849 210-9 402-1 
rane l Production of Motor Cyclea Lv30 
1e2Ze 100,000 1926 140,000 1932 68,000 Ist Qr 73 396-9 238,756 390-7 695-0 
< 39 O00 1933 = OO) 2nd 4.734 $37 -2 201,674 330-0 663 °6 
80,000 162, nny oOs trd 2 UZ 148-3 RO, 404 146°5 39-1 
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1924... *120.422 1930... *125.030 1936 69,500 Ist Qr 2 739 195-1 119.608 195-7 72 

1925 120.000 1931 77.000 2nd 2,72 193-9 118,025 193-1 374-9 
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* Census of Production ith 43 (| 67-2 37,566 61-5 230-6 
1932 
proportion of total employment in this group Ist Qr 2,345 167-0 80,678 146-8 G94 
. : . . . 2nd ., 2.062 146-9 82,248 134-6 107-8 
accounted for by the various constituent industries. rd 1 026 73-4 37 925 62-1 120-0 
According to the 1930 Census the average number ith 980 69-8 35,821 58-6 162-7 
. ° 1033 
of persons employed in the production of complete ist Qr 1.767 | 125-9 65.703 17-5 217-1 
motor cycles, tricars and cycles was 18,477. If} 2nd, 1,840 | 131-1 69,269 113-4 240-9 
~ ae ; . rd 1,030 73-4 38,306 2-7 196-3 
it is assumed that by 1933 the figure had dropped! 4), 1162 49-8 46.527 76-1 72-7 
to 16,000 (the figures for motor-cycle production | 1934 
st the ibility of ‘ven bigger drop,| t, & 1486 | 105-9 97-3 234-9 
suggest the possibility of an even bigger drop, nd 1.668 118-7 106-9 | 62-6 
although employment does not usually fall as fast rd 917 | 65-3 57-0 203-4 
: thet . : . | ith 1,428 101-7 92-4 | | 182-8 
as production), this estimate may be compared with | 193. 
a figure of 7,123 obtained from the Import Duties Ist Qr 1,651 | 117-6 65,669 107-4 | 187°1 
Act I ry |} f he average e lovment 2nd ,, 1,780 | 126-6 j 70,651 115-6 | 200-1 
Act Inquiry Report for the average employmen | 3rd 1014 73-6 39.249 64-2 143-1 
in the cycle industry in 1933, a figure which is itself 4th | 1,560 111-0 | 58,411 95-8 | 103-0 
. 1936 | 
open to some doubt on grounds of incompleteness. ist Qr 131-0 73,628 115-5 22.896 126-5 
This comparison suggests that motor-cycle 2nd ,, 115-5 64,534 106-0 30,855 166-5 
( » 3 ira 97-0 53,589 87-7 | 25,637 | 141-5 
manufacture employed somewhat under 9,000 in| 444), 132-0 | 70.027 || 114-6 25334 —O| 140-0 
1933. Since then, production has increased by 2 ~T \eae 
20 per cent., so that employment in 1936 may have * Estimate based on two months’ figures. 
rABLE IIL.—INTERNATIONAL EXPORTS OF MOTOR CYCLES. (NUMBERS.) 
120 1e30 1931 1932 1933 1934. 1935. 1936.* 
Motor (ve len | + ane meee came — ~ ma -ripeie 
Per Per Per Per Per Per . | Per | Per 
N cent No cent No cent No ent No cent No cent. No } cent. |} No cent 
J 
tnited Kingdom 62,428 wo. 42.480 58-8 23,9000 ‘4-9 19.920 60-4 18,000 75-2 16,497 | 67-5 18,074 46-3 
Giermany | 7,540 7-3 7,554 1i-4 7,300 16°38 $504 12-2 1,300 5-4 1,804 7:4 5,702 | 34°35 
United States 16,265 15-6 10,26 4-1 |} , 400 12-4 2,000 7-0 1,900 | 7-9 3,518 14-4 3,539 10-3 
Franee 6.078 é-7 To. 7-3 O04 0-1 1,968 6-8 1640 =| 6-9 1,466 6-0 | 1,481 3°3 
BKelvium 10,722 10-3 6.444 so 2,980 6-8 1,320 +6 1,100 4-6 1,141 4-7 299 | 5:8 
Tota 103,933 ooo 72,051 10O-0 43,544 100-0 28,712 100-0 23,940 | 100-0 24,426 100-0 30,095 100-0 | 42,740 100-0 
* Estimated on 11 months’ returns for the United Kingdom and Germany, 10 months’ for Belgium, and 9 months’ for the United States and France. 
TABLE IV.—INTERNATIONAL EXPORTS OF MOTOR CYCLES. (VALUE, £000’s.) 
| lave 1030 1931 1932 1933 1934 1935. 1936.* 
Motor Cycle | ¥ ——— _ 
onan, Ver conn Per . | Per Per Per Per | Per Per 
in Cent (MM eond cin cout 000 cont L000 cent £000 cont £000 cont. £000 cont 
é oR, bine 
\ nited Kingdom » aed 62-6 1.833 w-7 | O80 3-2 765 65-8 | 668 70-0 | O40 65°35 702 60-9 730) 6} OBS 
Germany tle ra 116 10-3 250 13-6 140 12-1 45 4-7 77 7°38 179 15°5 199 14-9 
United States 704 i7-0 iO 17-9 391 21-2 | 122 10-5 | 122 12-8 161 16-2 173 15-0 222 16-5 
France 205 i-s in eo 120 6-5 a4 7-2 70 7°3 | a2 5°3 | 53 4-6 52 | Yo 
Belvium sO 2 im 6-2 luz rh | 4-4 aO §-2 3 4 46 | iO |) 83 6-2 
Total 4,257 100-0 4,060 100-0 1.843 100-0 1,162 100-0 955 100-0 992 | 100-0 1,153 100-0 | 1,336 100-0 
* Estimated on 1l months’ returns for the United Kingdom and Germany, 10 months’ for Belgium, and 9 months’ for the United States and France. 
reached, say, 10,500, while in the case of cycles|return of the artisan class—whose widespread | be noted, account for the major part of the British 


there has probably been a much larger increase to, | entry into the field of small car ownership has been | exports. 


say, 15,000, 
(a) Motor The production of 
cycles in recent years is shown in Table I. 


Cycles. 


a feature of recent years—to motor cycles, but this 


motor | is unlikely to be an influence of very great impor- 
There | tance, and motor-cycle manufacturers are likely to | the previous year, but owing chiefly to the enormous 


was again a slight increase in 1936, for which year, | have to rely increasingly on enthusiasts—particu- 


however, the total is only 43 per cent. of the maxi-| larly the younger generation 


mum reached in 1927. As stated last year, the 


greater part of the decreased sales of motor cycles | 
in recent years must be attributed to the enormous | fiting from armament orders, both direct orders | Exports from the United States and Belgium also 
reductions which have been made in the prices of |for motor cycles and orders for other products | underwent increases in 1936, and British exports of 
small cars and also to the growing popularity of | which they may make in addition. 


small saloon cars which give much better comfort 
conditions than motor-cycle combinations. 


for their sales in 
future. 
It may be added that many of them are now bene- 


Figures for registrations in the main countries 


Small} are not yet available subsequent to 1935, but in 


8-h.p. cars can, moreover, be obtained in reasonable | that year Germany headed the list with 1,025,000, 


British exports of motor cycles underwent a 
|further small expansion in 1936, compared with 


| increase in German exports, the British proportion 
| of total exports of the five chief countries declined 
| from 60-1 per cent. to 46-3 per cent. The British 
| proportion in 1933 was as high as 75-2 per cent. 


| parts, which are of substantial importance relative 
| to complete motor cycles, made satisfactory progress. 
| The average value per unit of British exports was 
jabout 397. in 1936 (approximately the same as in 
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the previous year), whereas the average value of 
German exports was only 14/.—an extraordinary 
drop on the 1935 figure of 31/., which was iteelf, 
as pointed out last year, well below the 1934 level. 
In 1936, British exports accounted for about 29 per 
cent. of the production. Quarterly exports from 
Great Britain are shown in Table II, while the 
exports of the principal exporting countries are 
shown in Tables III and IV on the opposite page. 
British imports of motor cycles have been negligible 
for the last five years and the Table of imports 
formerly given in this series has therefore been 
omitted. 

It cannot be said that the prospects for British 
motor-cycle manufacturers are very bright. As 
stated, the home demand is unlikely to show any 
very great expansion, and while both the absolute 
volume and value of exports has increased, British 


TasBLe V.—United Kingdom Production of Pedal Cycles. 


1924 704,352* 1931 ... 1,000,000 
1925 640,000 1932... 1,100,000 
1926 ... 680,000 1933 .. 1,418,000* 
1927 ... 680,000 1934 ... 1,836,000* 
1928 725,000 1935... 1,900,000 
1929 840,000 19367 ... 2,000,000 
1930 —_ 882,105* 


* Census of production. + Estimate. 


manufacturers are not maintaining their previous 
leading relative position in the export markets. 
Nevertheless, some of the chief manufacturers 
are not pessimistic. 

The Chairman of Messrs. B.S.A. pointed out in 
November, 1936, that British registrations of new 
motor cycles increased in 1935-36 by about 50,000 
compared with 40,000 in the previous season, while 
the company’s percentage of the home business 
increased from 18 per cent. in 1932 to 23 per cent. 
in 1935-36. A considerable proportion of the 
export orders comes from police and other official 
organisations, the firm, for instance, reporting 
large orders from the Dutch-East Indies Police and 
the Egyptian Government Mechanical Transport 
Department. 

Presumably with the object of reducing costs 
and meeting the competition of the cheaper foreign 


TABLE VII. 


ENGINEERING. 








as a result, a dual exhaust pipe system is now 
standardised on all except the smallest model. 

(6) Cycles.—To anyone who has seen on the main 
roads round nearly all the chief cities of the country, 
the enormous numbers of cyclists setting out for, 
or returning home from, week-end rides, the growth 
of cycling as a sport can hardly be in doubt, and 
the expansion of pedal-cycle sales which has to be 
recorded certainly bears out this impression. How 
far the recreational aspect of cycling, which may 
be a temporary phenomenon, and to what extent 

TABLE v I.— United Kingdom Exports of Pedal Cycles 





| 














| 
: Index | ' | Index 
— | Number. | (1913 ee (1913 
Average. | 100). | | 100). 
1913 .. | 12,303 100-0 | 50,790 | 100-0 
1929 
Ist Qr. 32,996 | 268-1 | 122,661 241-8 
Oh ic. ..| 30,523 248-1 | 122. | 242-0 
3rd ,, oa ..| 24,605 200-0 | 9F | 188-4 
4th .. - ..| 34,574 281-0 241-4 
1930. | 
Ist Qr. ‘ os 716 233-4 | 106,406 | 209-5 
2nd ,, Ay: v 32 082 179-0 87,746 172-8 
3rd ,, os .-| 16,705 135-8 66,210 130-4 
4th ,, ne .-| 14,939 121-4 54,902 108-1 
1931- | 
Ist Qr. .. --| 15,088 122-6 54,272 106-9 
2nd ,, ae ..| 16,349 132-9 60,600 119-3 
3rd ,, ad ..| 12,136 98-6 43,234 85-1 
4th ,, Se ..| 14,477 117-7 46,287 91-1 
1932— 
Ist Qr z ..| 12,860 104-5 44,705 88-0 
2nd ,, pea .-| 14,335 116-5 48,302 95°1 
3rd ,, * .-| 11,390 92-6 34,499 67-9 
4th ,, oe ..| 14,693 119-4 42,213 83-1 
1933 
Ist Qr. - --| 14,943 121-5 43,771 86-2 
2nd ,, bs --| 18,820 112-3 40,141 79-0 
3rd ,, bs ee , 786 136-4 47,824 94-2 
4th ,, re ..| 23,457 190-7 63,195 124-4 
1934— 
Ist Qr. 18,951 154-0 53,914 106-0 
2nd ,, - --| 22,314 181-2 62,171 122-2 
ard ,, “ss .-| 23,007 187-0 62,685 123-3 
4th ,, ad --| 29,791 242-1 81,418 160-3 
1935— 
Ist Qr. 82 631 265-2 92,611 182-3 
2nd ,, BE 248-1 88,486 174-2 
3rd , os oe P 249-5 84,136 165-6 
4th , os os 31'899 250-5 85,655 169-0 
1936.— 
Ist o 32,569 267-5 90,614 178-5 
2nd , 37,952 309-0 103,652 201-5 
3rd 50,738 413-0 132,507 260-0 
*4th , 52,244 425-0 138,885 271-0 
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for 1933 and 1934 have had to be considerably 
revised in an upward direction. The last official 
production figure, that for 1934, was 1,836,000 
cycles valued at 6,244,000/., or an average of 3/. 8s. 
per cycle (ex works). 

This may be compared with the average retail 
price figures for three classes of cycle given by 
the British Cycle and Motor Cycle Manufacturers’ 
and Traders’ Union, Limited, of 3/. 19s. 6d. for 
A-grade cycles, 6/. 10s. Od. for B-grade, and 107. 10s. 
for C-grade cycles. There has been relatively little 
reduction in the average price of the highest or 
C-grade cycles over the last eight years, but the 
cheaper B and A-grade cycles have been reduced 
in price by at least 20 per cent. Apart from the 
production of somplete cycles, there is also a con- 
siderable output of parts, such as frames, handle- 
bars, wheels, hubs, lamps, saddles, pumps, mud- 
guards, &c., and some of the most prosperous firms 
in the industry are engaged on this. 

Since 1934, production has continued to expand 
and in 1936 was probably between 2 million and 
2-1 million cycles—an increase of 100 per cent. in 
five years. 

British exports, as shown in Table VI, have also 
expanded, but the enormously increased use in the 
home market is indicated by the Ministry of Trans- 
port Traffic Census figures, which show that between 
1931 and 1936 road usage increased in the case of 
bicycles by 94-98 per cent. In spite of this big 
increase, many authorities are of the opinion that 
there is still room for considerable further expansion 
in British cycle sales in view of the much lower 
number of cycles per head in this country as com- 
pared with certain Continental countries. 

Although there are, as stated, a number of small 
firms engaged on the manufacture both of cycles 
and parts, the industry is to a large extent in the 
hands of a few big units. Negotiations for the 
amalgamation of two of these, who together control 
more than half the total output, viz., the Raleigh 
and Hercules companies, which were undertaken in 
1935, fell through. Subsequently, there were widely 
circulated rumours of a merger between Raleigh and 








ad Estimate based on two months’ figures. 


INTERNATIONAL EXPORTS OF PEDAL CYCLES. 


New Hudson, but nothing further was heard of this. 


(NUMBERS.) 











| 
| 
| 
_ 1929. 1930. 
| | 
| | 
| | 
United Kingdom 367,866 247,147 
France .. pol 124,432 64,016 
Germany 117,219 95,024 
Japant .. ‘ .! | 
| 
Total 3 ; | | 
| 





* Estimated on 11 months’ returns for the United Kingdom and Germany, 9 months’ for France, 


TABLE VITL.—IN' vasanl ATIONAL 





1929. 1930. 
| 
United Kingdom 1,389 946 
France .. ‘ : 392 196 
Germany fe ; 544 | 293 
Japan 
Total | 





makes in export markets, a new range of single- 
cylinder machines has been introduced by the 
company this year. After Messrs. B.S.A., the 
largest British motor-cycle manufacturers are the 
Triumph, Ariel, Norton, New Imperial, and Match- 
less companies, 

At the International Bicycle and Motor Cycle 
Show at Olympia last November, a further effort 
to reduce noise was one of the characteristics of the 
models exhibited, and with this end in view, there 
were a greater number of machines with totally- 
enclosed valve gear. One manufacturer had 


organised a plebiscite to discover what improve- 
ments the average rider most desired in motor-cycle 





Better silencers headed the list and, 


de: sign. 


i} 1931. | 1932. 1933. 


eid ae 


| 
164,084 204,921 | 
| 


172,950 
} 19,090 7,970 9,264 
38,192 12,749 16,296 | 
} 














tXPORTS OF PEDAL CYCLES. 








1931. 1932. 1] 1933. i} 


| 
tata A 





* Estimated on 11 months’ returns for the U nited Kingdom and Germany, 9 months’ for Frese e, and 10 months’ for Japan. 


the use of cycles for transport to and from work 
accounts for the greater part of the expansion, it 
is difficult to say. 

With the growth in working-class and artisan 
housing estates round the peripheries of towns, the 
particular value of cycle transport in enabling 
workpeople to return home to their mid-day meal 
is certainly an important influence, though the 
former is perhaps now more important. 

Estimates for the production of cycles in each 
year since 1924, together with the actual figures for 
1924, 1930, 1933 and 1934 from the Census and 
Import Duties Act Inquiry Reports, are given in 
Table V. It will be seen that, since the appearance 
of the official figures, the estimates given last year 








and 10 months’ for Sepen. 





1934. | 1935. 1936." 


No. 














43- “% 510,835 46°53 

1-6 1-0 9,651 0-9 

33 1-5 3-0 78,713 7:1 
353,876 53-8 458.5 504 52-6 504,083 45-7 
656,672 | 100-0 870,330 | 100-0 iow |a 103,282 | 100-0 








t Not recorded separately prior to 1934. 


(VALUE, £000's.) 











Vi | 
1934. 1935, 1936.* 
———— es — _ 

No | Per } No Per | No, Per 
cent. cent cent, 

~ | —-—— 
741 | «(71-0 1,053 | 71-0 1,372 69°3 
46 4-2 40 2:7 42 2:1 
37 | 3-3 81 | 2] 222 11-2 
236 21-5 314 21-0 346 17-4 
1,100 | 100-0 1,488 100-0 1,982 100-0 








In 1935, the Chairman of the Raleigh Company 
stated that the company had sold 300,000 cycles 


jin 1934-85, at an average retail price of 61. 18s., 


and that arrangements had been made to produce 
a further 50,000 to 100,000 cycles in 1935-36. 
Last December it was stated that sales in 1935-36 
were about 400,000 at the same average price. 
The output of the Hercules Company is probably 
about 600,000 cycles per annum. Messrs. B.S.A. 
also reported greatly increased sales of pedal cycles 
in 1935-36, the sales being 30 per cent. more than 
in the previous year in the home market and 
33 per cent. in the case of exports. 

The most important recent event in the industry 
was the acquisition last December of the capital 
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tric and Musical Industries, Limited, who announced 
that, in view of the fact that the Coventry plant of 
the former company was producing to capacity, any 
surplus production of cycles would be undertaken at 
the Hayes works of the latter company. 


Exports have also shown a very favourable trend, 
particularly in the last two quarters of 1936. The | 
total for 1936 is estimated at 510,835, or about 


26 per cent. of the output, compared with 377,300 
in 1935, an increase of 35 per cent. 

Quarterly exports since 1929 are shown in Table 
VI. The index number of quarterly exports by 
value in the last quarter of 1936 reached the 
remarkable figure of 425-0 (1913 
by value the index was only 271, which gives an 
idea of the drop in price which has taken place. 
The competition of cheap Japanese exports has to a 
large extent been responsible for this. In addition 
to the figures given in Table VI for the exports of 
complete cycles from the United Kingdom, parts of 
cycles valued at 1,827,208/. (estimated) were exported 
in 1936, as compared with 1,904,846/. in 1935 and 
1,744, 1317. in 1934. 

Japanese exports made further progress in 1936, 
but for the first time since 1934, when Japanese 
statistics were first available, they were surpassed 
in numbers by British exports, and accounted 
for a substantially smaller proportion of the total 
international export sales than was the case in the 
previous year. In average value per unit, Japanese 
cycle exports were approximately the same in 1936 
as in 1935, at 138. 10d. French exports recovered 
slightly, but German exports, which in 1929 were of 
considerable importance, increased almost exactly 
threefold compared with 1935, and reached 67 per 
cent, of the 1929 level in 1936, compared with a low 
point of 8-7 per cent. of the 1929 level in 1934. 


value of British 1936 


The average exports in 
dropped to about 2/. Il4s., compared with 2/. 16s. 


in 1935. International exports by numbers and 
values are shown in Tables VII and VIII, respec- 
tively , on the opposite page. 

It is not possible to give the net imports of pedal 
cycles in 1936, but, as in the case of motor cycles, 
imports have been negligible for some years (since 
1931) and the Table of imports formerly included in 
this series has therefore been omitted. 


NOTES. 


ALLOYS OF BERYLLIUM AND OF MAGNESIUM 


In the 
aircraft construction, delivered before the Royal 
Aeronautical Society on January 14, Dr. C. 
Desch, F.R.S., work carried out 
on magnesium and other light alloys. He stated 
that since the light metals of the alkalis and alkaline 
earths ruled out for constructional work on 
account of their chemical activity and of their 
softness, only beryllium and magnesium were left 
among the elements lighter than aluminium. With 
a specific gravity of only 1-84, an elastic modulus 
which was believed to be very high, and a melting- 
point of 1,278 deg. C., beryllium would seem to offer 
The metal, unfortunately, 


course of a lecture on new alloys for 


discussed recent 


were 


remarkable advantages. 
however, had disappointed expectations, for although 
its crystal structure that it should 
possible to render it ductile, all the beryllium so 
far produced had proved to be brittle, nor had any 
means been found of alloying it with small quan- 
tities of another metal so as to render it ductile, 
although attention was now being again directed 
to alloys with aluminium, At the other end of 
the series, alloys of copper and of nickel, containing 
small quantities of berylliim, had shown remarkable 
properties and had found technical application. 
It might have been expected that a useful alloy 


indicated be 


could be produced by combining beryllium with | 


magnesium. This had not proved to be the case, 
however, and the reason probably lay in the fact 
that the effective diameter of the magnesium atom 
was much larger than that of the beryllium atom— 
spheres of such different sizes not being able to 
pack closely together. The metals which could be 
added to magnesium to produce strong alloys were 
limited in number. In fact, taking all the factors 


100), although 


H. | 


ENGINEERING. 


of the Rudge Whitworth Company by Messrs. Elec- | tities, although calcium, cerium, nickel, cobalt, | December 31, namely, 963,642, is greater by 35,07] 


and manganese had proved useful in small quantities. 
Owing to the fact that molten magnesium had very 
| little power of dissolving gases, its alloys were 
remarkably easy to cast and did not suffer from the 
sponginess caused by the liberation of gases at the 
moment of freezing. Excellent sand and chill- 
castings of magnesium for the production of aircraft 
| parts which were not too highly stressed, could be 
| produced, and the indications were that magnesium 
|alloys retained their strength remarkably well at 
high temperatures. Pistons made from _ these 
alloys had given excellent results in trial runs under 
| overload. 


ELECTRIFICATION IN NortTH-EAStT 


LONDON. 


RAILWAY 


| Details of the extension of the Central London 
Railway to North-East London and of the electri- 
fication of certain lines of the London and North 
Eastern Railway in the same area were published 
last week. The first scheme will mean the con- 
struction of 9} miles of new double-track, nearly 
} all of which will be in tube or cut-and-cover, while 
| the latter will involve 22} route miles of surface 
line. The whole of this mileage will be worked by 
London Passenger Transport Board trains. The 
first station after leaving Liverpool-street, the 
| present terminus of the Central London Railway, 
| will be at Bethnal Green, and when it is opened, the 
present station at Coburn Road will be closed, as 
will the platforms serving the Ilford line at Bethnal 
| Qecen Junction. The tube will then rise to the 
|level of the existing District Railway station at 
| Mile End, which will re-constructed to allow 
jof an interchange of traffic at this point. After 
| Mile End the Central London line will continue in 
| tube to Stratford, where it will come to the surface. 
The station at this point will also be reconstructed 
| to give platform interchange with the local L.N.E.R. 
trains. From Stratford the Central London line 
| will run in tunnel to a point about { mile from the 
| existing station at Leyton, where it will come to the 
surface and join the Loughton and Epping line. 
|The tube trains will then travel on the surface as 
far as Leytonstone and thence in an easterly direc- 
|tion in tunnel to Newbury Park. Three stations 
| will be built on this section. At Newbury Park, the 
jC ntral London Railway will join the existing 
| Chigwell loop line. The Loughton-Ongar branch 
| and the Chigwell loop of the London and North 
| Eastern Railway are also to be electrified. The 
|scheme will thus enable 32 trains an hour to be 
|run between Liverpool-street and Leytonstone, 
whence half will run to Newbury Park and half to 
| Woodford. From Woodford to Hainault there will be 
‘eight trains per hour and the same from Woodford 
to Loughton. Between Loughton and Epping there 
| will be a shuttle service of six trains per hour, with 
|every third train extended to Ongar. There will 
lalso be eight trains per hour from Newbury Park 
to Hainault. Particulars have also been published of 
| the electrification of the main line of the London 
and North Eastern Railway from Liverpool-street 
|to Shentield and from Fenchurch-street to Strat- 
ford, a total of some 100 miles of single track. These 
lines will be operated on the 1,500-volt overhead 
direct-current system, energy being supplied from 
six sub-stations, with a total capacity of 32,000 kW. 
| The tube extension will, of course, be worked at 
650 volts. As a consequence, alterations will be 
undertaken at Liverpool-street terminus to segregate 
the steam and electric services and the positions of 
| present main and suburban lines will be transposed 
as far as Ilford. This will involve the construction 
| of a fly-over west of Ilford and the provision of new 
| platforms at Maryland Point, Forest Gate and 
| Manor Park stations. It is hoped as a result of this 
‘change to increase the present services by some 
59-7 per cent. About 16 trains per hour will be 
run between Liverpool Street and Ilford at peak 
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periods, 
|'THe Wortp’s SHIPBUILDING AND MARINE ENGIN- 
EERING. 
The recently-published shipbuilding returns of 
Lloyd’s Register of Shipping for the last quarter 
of 1936 show that the aggregate gross tonnage of the 
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tons than the total of the vessels building on 
| September 30, 1936, and exceeds by 220,556 tons, 
|or 30 per cent., the figure for December 31, 1935. 
| The present total, which is made up of 128 steamers 
| aggregating 516,116 tons, 91 motorships comprising 
443,736 tons, and 18 sailing ships and barges consti- 
| tuting 3,790 tons, is, in fact, the highest quarterly 
total recorded since September, 1930, and consider- 
ably exceeds the aggregate tonnage now under 
construction in the four leading shipbuilding 
| countries overseas, During the quarter under 
|review 272,546 tons of shipping were commenced 
jand 280,397 tons were launched in this country, 
a decline, as compared with the corresponding totals 
for the September quarter, of 20,630 tons in the 
tonnage commenced, but an increase of 68,310 tons 
in the shipping launched. The merchant vessels 
under construction abroad on December 31, 1936, 
totalled 1,287,579 tons, which figure constitutes an 
increase of some 104,700 tons over the total of the 
work in hand at the end of the previous three 
months. During the last quarter of 1936, 468,558 
tons of shipping were commenced abroad and 
404,089 tons were launched, showing, as compared 
with the previous quarter, an increase of 74,682 tons 
in the shipping commenced, and of 100,243 tons in 
that launched. Of the four leading shipbuilding 
countries overseas, Germany retains first place, 
with 408,465 tons of shipping under construction, 
Japan is second with 203,146 tons, Holland third 
with 150,850 tons, and Sweden fourth with 123,796 
tons. The vessels under construction in the world’s 
shipyards on December 31 included 6 steamers and 
42 motorships, each of between 8,000 tons and 
10,000 tons ; 4 steamers and 22 motorships having 
each a tonnage of between 10,000 and 20,000; 
5 steamers and 3 motorships of between 20,000 tons 
and 30,000 tons; and 2 steamers both exceeding 
30,000 tons. The total horse-power of marine 
engines, either under construction or being installed 
on board vessels on December 31, 1936, was 
2,301,572. This was made up of 388,363 i.h.p., 
the total for reciprocating steam engines ; 519,265 
s.h.p., the aggregate for steam turbines; and 
1,393,944 i.h.p., the total for oil engines. Great 
Britain and Ireland occupied first place with 
900,921 h.p., Germany was second with 444,805 h.p., 
Japan third with 222,964 h.p., and Sweden fourth 
with 199,670 h.p. All other countries were respon- 
sible for outputs of less than 100,000 h.p. 


PROGRAMME OF THE COMMERCIAL Motor 


Users’ ASSOCIATION. 


THE 


A meeting of the Commercial Motor Users’ Asso- 
ciation (Inc.) was held at River Plate House on 
Thursday, January 14, to discuss a programme of 
future policy decided upon by the executive. The 
meeting was addressed by Mr. C. le M. Gosselin, 
Mr. F. R. Fowler, Mr. F. G. Bristow and Mr. J. L. 
Kinder, Mr. Gosselin taking the place of Colonel 
Arthur Jerrett, the president, who was unable to 
be present owing to illness. The programme, which 
is an extensive one covering all the activities of the 
Association, was enlarged on by the four speakers. 
Mr. Gosselin laid special stress on the proposals 
designed to protect the members against undue 
restrictions. Among the more important proposals 
in this connection, it is suggested that the Associa- 
tion should press for amendments in existing legisla- 
tion covering the application of the redundancy test 
and licensing requirements with a view to extending 
the power to other than road operators and making 
the requirements less rigid. The Association also 
propose to press for the extension of the currency 
| period of an * A ™ licence to at least five years, and 
| for the Government to sponsor a system of compensa- 
| tion if a licence is refused or revoked under certain 
| conditions. Mr. Gosselin also emphasised the value 
lof the legal defence afforded by the Association, 
| which included the inauguration of a national lega! 
defence fund, and of the value of the services of 
the consulting engineer to the members. Mr. Fowle! 
took as his theme the detail organisation of the 
Association from the sub-area committee to the 
national council, and also referred to the dangers 
|inherent in the formation of transport boards. 








into account, only alaminium and cadmium were | merchant ships of 100 tons gross and upwards| Mr. Bristow pleaded for the co-operation of all 


suitable for alloying in comparatively large quan- | under construction in Great Britain and Ireland on | organisations interested in any form of transport, 





are ster 


Beet seem cost Bg 












































<a Pe 


Ace ctrl nate oe: 


“ 
x 
« 

z 
z 

% 
> 


Pe geese 








(POCO PNA tomy > = 


ye 
ah a! Lt She 


wate. 


Rien. 4: 


24 
43 
i 
g 
; 
3 


ail d's sate 








I 
f 


t 
I 


bo 
LS) 


JAN. , 1937.] 


t.CUBIC 


BY MESSRS. 


CONSTRUCTED 





























(5812.4) __ 





Fie, 2. 


and after referring to modifications proposed in the 


rogramme regarding the responsibility of the owner 
or the acts of his driver, dealt at some length with 
he recent establishment of a central licensing 
yureau. This has been established to direct a 


unified policy in respect of applications for, and 


V 


ariations of, licences and opposition thereto, to 


disseminate currently traffic court representatives’ 


information, to develop and supply traffic statistics, 


which should be carried to appeal. 


t 


to undertake research on the flow of traffic, and to 


sider and advise upon all questions of principle 
Mr. Kinder 
poke in more general terms, saying that the 
\ssociation fully recognised the hardships to which 
‘perators were subjected, and was making every 
tiort for their removal. He particularly stressed 
he necessity for united action, and called upon all 

mbers to give their full support to the proposals 


which had been outlined. 








{-CUBIC YARD UNIVERSAL 
EXCAVATOR. 


lH excavator illustrated in Figs. 1 to 5, above and on 
ge 102 is a new model known as the Smith “ Seven,” 
ich has recently been put on the market by Messrs. 
hos. Smith and Sons (Rodley), Limited, 25, Victoria- 
treet, London, 8S.W.1. The excavator embodies the 


‘test practice, and the design is based on the wide 
‘perience of the firm in the construction of larger 
ichines, the basic feature being robust construction 
stand up to the most arduous duties within the 
The working weight of 6 tons 
power available to 


pacity of the 
irefully 


model. 


balanced against the 
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ency, and the excavator is 
readily convertible by inter- 
changeable front-end  at- 
tachments to work as a 
navvy shovel,  trencher, 
skimmer, dragline, grab crane, crane, or pile driver. 
Only two jibs are required for fitting any of these attach- 
ments, and the same bucket can be employed for either 
skimming or trenching. Fig. 1 shows the machine 
equipped as a back acting trencher. As regards the 
power unit, either a Hyland industrial type 4-cylinder 
petrol-paraffin engine, or a McLaren airless-injection 
2-cylinder engine can be fitted. The petrol engine is a 
24-28 brake horse-power model with a fuel consumption 
of } gallon per hour, and the airless-injection engine 
is a 19-brake horse-power model with a fuel consump- 
tion of $ gallon per hour. Both types of engine are 
specially adapted for excavator duty, and each type 
is fitted with a plate clutch. A fluid flywheel coupling 
can be fitted if required. 

The undercarriage frame, visible in several of the 
figures, is a one-piece fabricated unit in steel, electric 
welding being employed for its manufacture. The 
machine is mounted on chain tracks, as clearly 
shown in Figs. 1,3 and 5, each track being provided 
with five cast-steel rollers of large diameter. The 
drive for the carriage is taken through a vertical 
central shaft and thence through bevels of manganese 
steel to a cross-shaft, at each end of which is a sprocket 
lying inside the chain tracks. From the sprockets 
the drive is taken to the travelling wheels by forged- 
steel chains, the two chains being clearly visible in 
Fig. 1. Each track is 11} in. wide, and there is a 
clearance of 9} in. between the groundeand the under- 
side of the carriage. The superstructure, which is 
fully revolving, rotates on a ring of ten tapered rollers, 
giving a minimum of power dissipation and a well 
distributed load on the carriage frame. The swivel or 
| bed plate, which extends from the jib feet to the extreme 
tail, as clearly shown in Figs. 1 and 3, is also an all- 
welded one-piece steel unit of rigid construction. 
| The rope barrels are operated by clutches of the external 
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visible in Figs. 2 and 4. These clutches 


are, in turn, controlled by relay clutches, so that full 
power can be transmitted with very light effort at 
the control levers. The barrel brake bands are in halves, 
and are interchangeable with each other. 

As shown in Figs. 3 and 4, the engine is mounted 
with its axis across the swivelling plate, and to enable 
it to be located well to the back, the drive to the 
operating gear is effected by means of a chain. This 
chain is of the Renold duplex roller type, and is totally 
enclosed in an oil bath, the chain casing being clearly 
visible in Fig. 3. The rear location of the engine 
eliminates needless deadweight and ensures a good 
space between the engine and the operating gear. 
As will be clear from Fig. 2, the drive is taken to a 
crossshaft carrying a pinion at one end which engages 
with a spur wheel on the drum shaft. At the centre 
of the cross shaft there is a bevel wheel engaging with a 
corresponding wheel on a short vertical shaft, and at 
the bottom of this vertical shaft there is a pinion engag- 
ing with the spur wheels for the slewing and travelling 
motions. The travelling motion has already been 
referred to, and the arrangement of the slewing gear 
will be clear from Fig. 1. Power for both motions is 
transmitted by large flat-plate friction clutches. 
All the shafts are of high-tensile steel. The slewing 
rack and all the superstructure gear teeth are machine 
cut from the solid. All the small shafts, including 
those for the levers, are splined, and the larger shafts 
are squared for the gears and clutches. 

All the digging attachments are easily and quickly 
interchanged. Both jibs are electrically-welded steel 
units, the jib employed for work as a navvy, skimmer, 
trencher, or short jib crane, being shown in Fig. 1. 
The second jib, used for dragline, grab crane, long jib 
crane, or pile-driver work, is generally similar in 
construction, but is longer. The derrick unit which 
is used for adjusting the long jib on the dragline, &c., 
consists of a self-sustaining worm gear enclosed in a 
cast-steel oil casing, and is fitted with an automatic 
brake. The dragline fairlead is arranged at the front 


of the swivel to be independent of varying positions of 
the jib. 


In conclusion, it may be mentioned that, 
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while accessibility has been given careful consideration, 
the whole of the mechanism, together with the engine, is 
completely full housing with front | 
hinged windows, sliding doors on each side, and hinged | 
flaps at the back, Grease-gun 
lubrication is mainly 

being grouped for easy access, 
standard attachments is } cub. yd., but buckets of larger | 
capacity are available for easy materials. The hoisting 
and dragging speeds are both 100 ft. per minute, the | 
slewing speed is rated at 6 r.p.m., and the travelling | 
speed is { mile per hour. The overall length of the 
chain tracks is 7 ft. 4 in., and the overall width 
is 6 ft. 24 in. The ground pressure is 7 lb. per square 
inch. The output is 30 cub. yd. per hour in earth to 
10 cub. yd. per hour in boulder clay. The tail radius 
of the superstructure is 5 ft. 9 in., allowing a full swing | 





enclosed by a 
as shown in Fig. 5. 
employed, the various points 
The capacity of the | 





in restricted places. 


LETTER TO THE EDITOR. 


ELECTRICAL DIMENSIONS AND 
UNITS. 


To tae Eprror or ENGINeERine. 

Sir,—I cannot allow Dr. Lanchester’s letter in your | 
issue of December 1) to pass without comment. The 
statement that he quotes “ That the Fourth Unit in 
the M.K.S. system be 10°? henry per metre” is 
meaningless without the essential words which follow, 
* The value assigned on that system to the permeability 
of space.” These words must make it clear to any- 
one that the permeability of space is here de- 
fined as having the value of 107 henry per metre 











in the M.K.S. system This point is also made 
quite clear in the letter by Dr. Ezer Griffiths, the 
Secretary of the 8.U.N. Commission, and Dr. J. H. 


Awbery, the Editor of the Report on Symbols, Units 
and Nomenclature. 

The fact that the M.K.S. system is one of a number 
of “ congruent ”’ systems was demonstrated in a paper 
by Ascoli in 1904, in which he showed that the M.K.S. 
system was not only one of the ten systems which 
Dr. Lanchester gives in his paper, but one of an infinite 
number of congruent systems. Most of the national 
representatives on the L.E.C. Committee have made a 
long and careful study of the different systems of units 
and were familiar with the work of Ascoli and others 
who have written on this subject. 

Yours faithfully, 
E. W. Marcnant. 


The University of Liverpool, 
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SHIPBUILDING IN 1936.—We continue below our sum- 
mary of British Shipbuilding in 1936. The first por- 
tion appeared on page 19 ante. During the year 1936} 
Messrs. 8. P. Austin and Son, Limited, Wear Dock Yard, | 
Sunderland, launched 5 steam colliers, making together | 
10,562 gross tons. Included were the 8.8. Mr. Therm 
and the 8.8. Gasfire, each of 2,974 tons.—The five vessels 
launched by Messrs. Alexander Stephen and Sons, 
Limited, Linthouse, Govan, Glasgow, S.W., ineluded 
H.M. Sloops Mallard and Puffin and the 2,361l-ton New 
Zealand coastal motorship Kauri. The total gross tonnage 
was 6,776.—The aggregate gross tonnage of the vessels 
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Vickers-Armstrongs, 
42,650. This comprises 


Messrs. 
was 


launched by 


Barrow-in-Furness, the 


13,480-ton liner Awatea, the 23,400-ton liner Orcades, 


the two 2,200-ton channel steamers Tynwald and Fenella, 
the two 280-ton Estonian submarines Kalev and Lembit, 
the 560-ton British submarine Rorqual, and the 250-ton 
lake motorship Teal.—Messrs. Barclay, Curle and Com- 
pany, Limited, Whiteinch, Glasgow, launched six vesse!s, 
totalling 33,964 gross tons. The largest, the 8.S. City ol! 
Benares was of 11,081 tons, the others the 8S.SS. Jhelum 
and Johilla and the MS.S. Queen Adelaide, Queen 
Victoria and Queen Anne, were all over 4,000 tons. 


Limited, 
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PISTON-RING GRINDING 
MACHINES. 


! (STON rings are ground on a production basis by 

‘ series of automatic grinders made by Messrs. Friedrich 
Schraaltz, G.m.b.H., Offenbach a.M.. Germany, Fig. 1 
al being representative of the series. By these 
‘achines, piston rings, ball-bearing rings, and similar 
parts can be ground to a limit of 0-0002 in. for paral. 
lelism, with only occasional attention on the part of 
& semi-skilled operator. The robust vertical machine 


Sed is provided with vee and flat slides carrying the 


9 


reciprocating grinding-wheel head, the length of move- 
ment of the head being adjustable according to the 
diameter of the rings to be ground. The grinding- 
wheel spindle is of the motorised type, and runs in 
automatically-lubricated bearings ; the wheel is over- 
hung, and provided witha suitable cast-iron guard. A 
wheel-truing device is fitted to the machine table. The 
table is carried on vertical ways on the front of the 
machine bed, adjustment being effected by means of 
a large handwheel. A magnetic table is driven 
through vee-ropes from a flanged motor located in the 








|is automatically 
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in or out of gear instantaneously. The drive for the 
reciprocating movement of the grinding-wheel head is 
| obtained from a direct-current variable-speed motor, 
| which enables the speed to be adjusted as may be 
| required. 

The magnetic table is furnished with a rotating sheet- 

metal work holder kept supplied from a pile. The 
rings are drawn from the latter automatically and at the 
end of the cycle are delivered through a hole in the 
table, as in Fig. 2. The ring holder is adjustable for 
various sizes. The work holder is rotated by means of 
pneumatically-operated slide-valve gear, which at the 
same time also releases the magnetic chuck. During the 
movement of the table, the current supply to the chuck 
cut off and connection is again 
established when the next ring has been moved into 
the grinding position over the chuck. 

The range of machines comprises four sizes, suitable 
for work up to 5, 8, 10 and 14 in, in diameter, respectively. 
The height of grinding wheel is 4} in., length of stroke 
2} in., and the strokes per hour 1,000. The speed of 
the table is from 140 r.p.m. to 180 r.p.m. A grinding 
wheel 14 in. in diameter by 1} in. wide is employed, 
running at 1,450 r.p.m. The power absorbed by the 
grinding-wheel spindle necessitates a motor of 5 brake 
horse-power, while the magnetic table requires one of 
2} brake horse-power. The motor for the reciprocating 
head is of 14 brake horse-power. The net weight of 
this machine is 30 ewt. 











THE DESIGN OF THE ** NORMANDIE”’ 


AND THE’ ELIMINATION OF 


VIBRATION.* 
By F. Coqveret and P. Romano. 
Your society, on the occasion of this international 
meeting, has been kind enough to invite the owners 


and builders of the Normandie to present a paper on 
aspects of the ship hitherto not generally appreciated. 


| We have therefore been entrusted jointly with the 


mission of presenting the following paper. 

The goal to be attained was the building of a ship 
capable of crossing the Atlantic at sufficient speed to 
make the round trip inside two weeks. The speed 
required was between 28 knots and 29 knots. To fulfil 


| our schedule, a ship having even as great speed as this 


must turn round at either terminal port in roughly two 
days. To make the maximum number of voyages a year 
under these exacting conditions, the ship should not 
slow down too often on account of bad weather, nor 
spend time in port effecting repairs. For these reasons, 


| we did not contemplate building a ship of the minimum 


dimensions required to maintain her speed only in 


|especially favourable weather, but considered that 
| increased size would delay the moment when the ship 
| would be compelled to slow down under stress of 


weather. 

First we considered steam-propelling machinery with 
cylindrical boilers. Diesel engines were omitted from 
our calculations because of the range of power required. 
Up till the time of the preliminary researches, the 
Compagnie Générale Transatlantique had had no 
practical experience with the modern watertube 
boiler. We found that, if cylindrical boilers were 
adopted, a ship of such size would be required as to 
exceed the facilities of existing harbours. However, 
other shipowners were kind enough to allow us to 
inspect the watertube boilers in their ships (the Cap 


| Arcona, the Statendam, and the Duchess ships) and 


| Navy, a 


supplied us with all the information desired. After 
consulting with the engineering staff of the French 
type of boiler having small watertubes, 


| specially designed to permit ready inspection of the 


interior of the tubes, was selected for installation in 
the new ship. 

Direct drive would have resulted in prohibitive 
size, so we had merely to choose between geared tur- 
bines and electric propulsion. Alternators and 
synchronous motors similar to those which might 
eventually be adopted had been built for land service, 


| but no marine installations of such power were then in 


|use or being built. 





bed of the machine, a clutch enabling this to be eown 


When we finally decided upon 
electrical propulsion, it was above all because we 
thought to obtain quieter operation and greater 
freedom from vibration than was likely with large 
gears. 

We also had in mind the fact that most of the 
damage to turbines on our previous ships had occurred 
at the moment when they were put into reverse. An 
arrangement whereby the turbines would always 
revolve in the same direction appeared particularly 
advantageous in this respect. Electrical propulsion 
also had the advantage of greater flexibility when 
manceuvring, and gave full power when going astern. 
We did not expect it to show any substantial saving in 

* Paper read before the International Meeting of The 
Society of Naval Architects and Marine Engineers, New 
York, September 14 to 19, 1936. Abridged. 
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fuel, but were aware that in this respect there was no| the Champlain, built by the same shipyard for the | tion of the ships ; 
same owners. Over a period of years no difficulty | 
| had been experienced with this arrangement, nor did any | lished on the occasion of the entry into servic: 

| these ships makes special reference to vibration, ar 


marked disadvantage in comparison with geared 


turbines 
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JAN. 22, 1937. 








The selection having been made of the machinery | disadvantage devs lop in actual service. 


and boilers, it was possible to determine the size of | 
the ship. 


consultant to the Penhoét Shipyard, eventually sub- 
mitted to the Association Technique Maritime et 


Taking into account the speed the ship was to | 


It is unnecessary to review the various | attain, and the necessity for maintaining as regular| panying diagrams. 
calculations which M. Pinezon, engineer-in-chief and | a service as possible, it was proposed to rid the forward | for three-bladed 


part of all projecting objects which could be damaged. 
For this reason the fore deck was cleared, not only of 


Aéronautique, nor the tank tests made in Paris and | ventilators and air cowls, but also of windlasses, 


Hamburg to determine the form of the underwater 
body. These studies led finally to the adoption of the 
design by M. Yourkevitch. 

The layout of accommodation for cabin-class passen- 
gers was influenced principally by the provision of | 
an interior dining room of large size extending up| 
through three decks, with sufficient space on either | 
side within the breadth of the ship to provide for an | 
alleyway and a row of outside staterooms. On a ship | 
of such breadth an advantage was to be gained from 
increasing considerably the number of outside state- 
rooms, which are always preferred by passengers. 
We did not think there would inconvenience in 
having a dining room without portholes opening to 
the sea, as, owing to the great breadth of the ship, 
with a dining room extending the entire width, the 
great majority of the passengers would be seated far 
from the portholes. Even for those passengers seated 
adjacent to them, the advantage would not be great, 
on a run where the weather is seldom fair. On other 
ships it had been necessary to curtain the portholes 
to hide the sea from the passengers during bad weather, 
when during meal times the sight of it is not always 
pleasant. Moreover, air-conditioning may be more 
efficiently operated in an entirely closed room than in 
a room with many outside apertures. In any case, 
these would have had to remain closed practically all 
of the time. 

To avoid reducing the resistance to bending, and at 
the same time to provide the necessary cubic capacity 
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in the hull, the dining room located below the 
main strength deck. Thus there are two decks above 
it, in which practically no centre-line openings occur. | 
These, the main deck and the promenade deck, consti- 
tute the upper part of the hull girder. This arrange- | 


was 


ment necessitated the duplication of smoke ducts 
on either side of the ship. By eliminating these 
ducts from the centre line, it was possible in the | 


upper decks to provide unusual vistas of great length 
in the public rooms. Another advantage the 
facility with which the uptakes from the boilers could 
be installed. Finally, without increasing the number 
of deck openings, it permitted a better grouping of 
the various air-ducts, mains, and pipes. 

The location of the dining room being determined, 
it was decided to provide a main hall immediately 
forward to be used for embarkation purposes and to 
give access to the cabin-class public rooms, nearly all 
on the promenade deck. Immediately aft of the 
cabin-class dining room, but at different levels, were | 
to be the tourist dining room and third-class dining 
room, all adjacent to the one kitchen which serves 
the three classes. In the main and promenade decks, 
which constitute the upper flange of the strength 
girder, openings along the centre line of the ship| 
were strictly forbidden. Any openings which were re- | 
quired were made in the line of the boiler-room hatches. | 
For the cabin-class staterooms, about 60 different 
artists were invited to submit suggestions, which had 
to comply with a general scheme based on four types 
of standard staterooms, corresponding to the four 
main types required for the ship. The specifications 
prepared for this purpose stipulated the general arrange- 
ment and layout of the staterooms, with their principal 
dimensions, as well as the maximum lighting current 
and weight of materials to be employed. The proposals 
were examined by a committee of which the architects 
were members. Of these schemes, 37 were accepted. 
One full-sized stateroom of cach of the types selected | 
was built. All the staterooms on the ship were then 
allotted between the different types, their distribution | 
on the ship being such that rooms of the same type 
were never adjacent. Even in the case of rooms | 
similar in type, different woods, varying colour schemes 
and furnishings were adopted. 

fo some the exterior appearance of the Normandie 
may seem rather peculiar, and we should like to out- | 
line some of the ideas which led to this particular design. 
It was thought advisable to rid the weather decks 


was 





of all unnecessary impedimenta, especially of ventilating 
This system was already in use on 


cowls and fans. 


winches, bollards and all other equipment, which was 
consigned to the lower decks. 
build the 
in shape, 
would be 
turtle-bac 
stop the progress of any waves which break on the fore 
deck, and to protect the front of the bridge. 


It was thus possible to 
entire fore part absolutely flush and convex 
so that any seas which might come aboard 
swept off at once. At the after end of this 
k, a spur-shaped breakwater is arranged to| 


Directly ' 
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aft of the breakwater are the intakes of the ventilators | 


below. The openings are baffled to prevent admission 


of water and to assure the proper air supply in all kinds 
of weather. 


At the forward end of the turtle-back is 
a small hatchway with a watertight cover, which is 
used as a lookout post at sea, and for visual communica- 
tion with the bridge while manceuvring. 

For the stern, it was not thought advisable to adopt 
the cruiser type, which would seem to have no advantage 
over the yacht stern, when the overall length is not 
limited, except that of being fashionable. The shape 
selected for the stern of the Normandie was better 
suited for fitting a stern anchor. 

The shape of the funnels was influenced by the 
location of uptakes on either side of the ship and by 
the requirement that they could be joined only above 
a certain level, in order to avoid any obstruction in 
the public rooms on the promenade deck. Notwith- 
standing the adoption of a conical base, it was found 
impossible to reduce the breadth of the funnels. By 
adopting streamline funnels we did not expect to 
realise any appreciable economy in propulsive power. 
The additional dummy funnel was mainly required 
in order that the centre of pressure of the wind on 
the superstructure should be as nearly as possible at 
the centre of pressure of the immersed portion of the 
ship. The couple created by the wind would thus 
be minimised, reducing its influence on the steering. 

A model built to ,\,th scale showed in exact detail 
the progress of the exterior lines and superstructure 
throughout the period of construction of the ship. 

All exterior alterations contemplated in the course 
of construction were first reproduced on the model, 
and studied, to be certain that the general appearance 
would not be impaired when they were finally incor- 
porated in the ship. 

During the period of research and construction of 
the Normandie, the principal considerations were 
speed, endurance, seaworthiness, strength, weight 
reduction, stability, and the comfort of passengers. 
No special study or provisions were made to prevent 
vibration, which had been relegated to the 
ground by the almost 
reciprocating engines of When the 


any power. 


| Lusitania and Mauretania came into service, it was 


found that, notwithstanding the perfect balancing of 
the turbines and propellers, some vibration was 
apparent. This was deemed of so little consequence, 
in comparison with that which would have been 
expected with reciprocating engines of the same 
power, that no one thought it could affect the reputa- 









nobody even thought of concealing 


the fact. The special number of ENGINEERING pul 


even specifies very precisely its origin, with acco 

The substitution of four-blad 
propellers decreased the defect 
Never, throughout her long career, was the Mauretania 
criticised in this respect. Subsequently, on none of 
the French Line ships put into commission prior t: 
the building of the Normandie—liners having speeds 
slightly below that of the Mauretania, such as th: 
France, Paris and Ile de France—was there found 
any noticeable vibration. Our attention was, the 
fore, not specially focused on this subject. 

The design of the hull form and appendages of th 
Normandie was dominated by considerations ot 
minimum resistance in propulsion and of good behaviou 
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at sea; the propeller researches, similarly, wer 


influenced by the problem of minimising cavitation 
and of obtaining the best possible efficiency. W: 
tried to make the stern structure fully capable of 
withstanding the normal reactions of propelling 
machinery, but no special provision was incorporated 
to counteract vibration. 

On the first trials, in May, 1935, it was realised that 
the after part of the ship, especially the upper decks, 
when a speed of 25 knots to 26 knots was reached. 
was subject to vibration noticeable enough to b 
unpleasant. In the two or three weeks remaining 
between the trials and the first sailing, the builders 
increased the number of stanchions and stiffened th: 
decks where the vibration was most intense; but 
these modifications did not result in any appreciabl: 
change. They did, however, demonstrate the neces 
sity for a complete investigation of the problem, 
which was undertaken during the nine round trips 
made between May and October, 1935. A special trial! 
trip took place between November 15 and 18, 1935, to 
experiment with some of the solutions under con 
sideration, and also to collect data on certain points 
with more facility than could be done during a regula: 
trip with passengers. After these trials, a plan ot 
action was developed and put into execution without 
delay. 

THE VIBRATION PROBLEM. 

Vibration was present in the stern of the ship. 
roughly over a third of her length, i.e., for a distance 
of about 100 m. Within a zone between 100 m. and 
125 m. from the stern, some sections of the promenad 
deck, of the main deck and of C deck showed a degre« 
of motion, registered by the Geiger apparatus, of 4 
few tenths of a millimetre. On going forward a slight 
distance, practically no perceptible motion of vibratior 
could be felt. 





back- | 
complete disappearance of | 


In the after part of the ship, the degree of motivo! 
| became more accentuated as it was measured upwards 
}and towards the stern, reaching its highest peak at 
| the after ends of the decks. A maximum of 2 mm 
3 mm. was registered for the greater part of the afte! 


peak located above B deck. It also reached a high 


peak in two transverse sections, one of which coincided 


roughly with the wing propellers, where the degree of 


motion was as great as 1-5 mm. and 2 mm. at the 
main deck and A and B decks. The other location 
was at the turbine-room hatchway near frame No. 115. 
| where it reached 2 mm. at the sun deck, and about 
1 mm. at the promenade deck and C deck. Below 
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B deck, at the stern, the degree of vibration was not 
more than a few tenths of a millimeter, but there was 
in addition a rumbling noise, originating at the ship’s 
sides, which was more disturbing than the vibration 
tself. 

The diagrams furnished by the Geiger apparatus 
showed uniformly that the period of vibration was 
equal to the time taken by one propeller blade to 
assume the same position relative to the hull, as the 
preceding one. While the magnitude of the- motion 
differed with the location, it also varied with the time 
for the same given point, periods of relative calm 
ilternating with more troubled periods. In every case 
the number of oscillations in a given period was always 
qual to the number of revolutions of the propellers 
multiplied by three—the number of blades. From 
the moment vibrations became manifest, they did 
t seem to vary very much with increased speed. 


Fig.4. 





\bove a certain speed, they even appeared to have 
a tendency to decrease. The difference was not 
sufficiently marked to suggest resonance in the hull 
tself or in some of its parts. We were definitely con- 
fronted with vibration originating from the propellers. 

Professor Frank M. Lewis, in the paper entitled 

Propeller Vibration,” presented before this society 
ast year, explained that vibrations arising from this 
ause were due to periodic variations in the pressure 
of the water, put into motion by the revolving pro- 
pellers, reacting on the surface of the hull, and on the 
surface of the propellers. The variations of pressure 
over the hull proper involve such an extended area 
that no practical way has been found to diminish 
their effect. The only possibility is to reduce their 
amount. In view of this, all that can be done is to 
vuse an even flow of water around the propellers and 
to remove them the maximum possible distance from 
the hull. The variations of pressure on the propeller 
‘lades cause reactions which in turn are transmitted 
to the hull through the shaft bearings, thrust blocks 
ind engine beds. The effect of vibratory impulses 
oming from the propellers themselves may be counter- 
uted to a certain extent by stiffening the steel work 
carrying the propeller shafts, bearings, thrust blocks, 
ec. It is also possible to reduce the amount of these 
variations in pressure, as well as to minimise the 
dissymmetry of the reactions produced simultaneously 
on all three or four blades of the same propeller, which 
is a cause of vibration. This result can be achieved 
as in the previous case by altering the design of the 
propellers and trying to make uniform the speed of 
the water as it reaches the propeller. The least that 
can be done is to minimise the variations in this speed 
when passing from one point to another within the 
compass of the propeller. 

From the outset of tests, these propeller reactions 
were brought into evidence in an indisputable way. 
Che thrust blocks were provided with thrust-measuring 
gauges. Chiefly in the case of the lateral propellers, 
the thrust varied between fairly wide limits. In 
‘ddition, the thrust-block bearings registered longitu- 
linal movements which at the upper part reached 
1-5 mm. for the wing shafts and 1-2 mm. for the 
entral shafts. This gave proof of the irregularity of 
‘listribution of the pressure of water on the propellers, 
which condition would, without any doubt, generate 
transverse stresses on the shaft bossings. Measure- 
ments of the movement in the shaft bossings showed 
‘mplitude at the ends of 2 mm. to 3 mm. for the 
ns de shaft brackets, as well as for the outside brackets. 
This motion, a sure source of vibration, could originate 
not only from the mechanical reaction of the propeller 
shafts transmitting the efiects of the reaction of the 
water on the propellers, but also from the direct 
reaction of the water on the area of the shaft brackets 
themselves. In fact, gauges attached to different 
parts of these brackets showed variations in pressure 
entred round an average figure. However, to draw 
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exact conclusions, it would have been necessary to 
record simultaneously and accurately the value of the 
pressure at each point, and at each moment. The 
apparatus installed did not permit of doing this. 

With the knowledge that the reactions of the pro- 
pellers were dependent on the distribution of the 
speeds of the incoming water on the propeller’s surface, 
tests with models were undertaken at the Hamburg 
Tank to ascertain these speeds. The results of these 
tests were incorporated in diagrams showing the 
curves of equal wake, the wake being expressed in 
percentage of the speed of the ship. 

The results obtained on the ship as she was built 
are shown in Fig. 1 for the outside propellers, and in 
Fig. 2 for the inside propellers. The tests were made 
with the propellers fitted to the hull and in motion ; 
| the measurements were taken in a transverse plane 
' located on the model about 1 cm. ahead of the leading 


Fig. 5. 
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edge of the blades. A study of Fig. 1 reveals that for 
the outside propellers, across the shaft-bossing, there 
was a radial zone of very strong wake rising rapidly 
from 40 per cent. to 90 per cent. When one blade 
passed opposite the shaft bossing this would cause 
reactions very different from those to which the other 
blades were subjected, and, in consequence, would 
create the irregularity which produced vibration. 

The question arose, did these investigations made 
upon models only, really represent accurately the real 
facts, and were they to be relied upon ? A ready means 
of checking their accuracy was to be offered to us. 
The Hamburg Tank, having proceeded with another 
set of tests by changing the direction of rotation of the 
outside propellers, obtaincd diagrams which indicated 
a definite improvement. It sufficed, to give us assur- 
ance whether or not these conclusions were trust- 
worthy, and to check by a direct tria] whether or not 
changing the direction of rotation of the outside 
propellers would bring about a diminution of vibra 
tion. In order to achieve this result, we had only to 
transpose the two outside propellers and invert tw« 
of the poles of the motors driving them. This experi- 
ment was made on the November trial trip, during 
which we planned to test four suggestions, as follows :— 

(1) Change the direction of rotation of the outside 
propellers, while retaining the three-bladed propellers 
on all four shafts. 

(2) Add one cross cut in the superstructure above 
the promenade deck between frames 62 and 63. 

(3) Synchronise the four propellers. 

(4) Fit ‘* brake stanchions ”’ designed to absorb the 
vibratory energy by creating a frictional action. 

The trial trip was also useful for obtaining records 
of the variations of pressure in various parts of the 
hull in the neighbourhood of the propellers and of 
the variation of thrust on one of the thrust blocks. 

By changing the direction of rotation of the outside 
propellers a decrease of 20 per cent. in the vibration 
was recorded, but there was no noticeable decrease in 
the motion of the thrust blocks or shaft bossings. 

Forward of frame 60 at the sun and boat decks, the 
vibration was more pronounced than in the same 
relative area on the lower decks, where the degree of 
vibration increased progressively towards the stern. 
It was therefore concluded that cutting the boat deck 
near frame 60 would prevent the afterpart of that 
deck, directly connected with the decks below, from 
transmitting motion to its forward part, as well as 
to the sun deck ending at frame 70. A temporary 
cut was made for the November trial trip, and it was 
found that on the sun and boat decks forward of the 
cut, the vibration was diminished by 60 per cent. 

It was decided that the synchronisation of propellers 
should be tried on the Normandie, using either elec- 
trical means or a differential gear, connected to the 
speed governors of the turbines used for the turbo- 
electric propulsion. The latter system was selected, 
and three differentials applied, each acting on the 








governor of one of three turbines, synchronising them 
with the fourth turbine. The turbine selected as 
guide was the starboard centre turbine. A stroboscopic 
device permitted control of the amount of synchronisa- 
tion achieved. The propellers being three bladed, to 
achieve satisfactory results, their reciprocal positions 
would have had to be maintained at a rather low 
fraction of 120 deg. In fact it was never possible to 
obtain synchronisation with enough regularity for the 
reciprocal position of two propellers to remain con- 
stant for any appreciable time at less than about 
120 deg., notwithstanding very great variations of 
admission pressure to the turbines being made by the 
governors—variations which would at times suddenly 
amount to 6 kg. to 10 kg. per square centimetre. 
In addition, during the period when the synchronising 
device was working, increased vibration was recorded 
in the after part of the ship. 

The second solution tried during the November trip 
was to install friction stanchions. consisting of two 
members, connected at their extremities by a sleeve 
mechanism. The two frictional surfaces (lignum vita) 
and steel), were made to bear against each other by 
adjustable springs. By changing the degree of com- 
pression the frictional stress could be varied. These 
stanchions were distributed over the area where 
vibration had its inception and throughout the various 
decks from the bottom of the ship to the superstructure, 
but no noticeable improvement was recorded. 

Lastly, during the November trip, records were 
made of pressure variations on the hydraulic cylinders 
of the pressure gauges on the thrust block of the port 
outside motor and at two points of the hull. One 
point was on a line normal to the hull drawn from the 
centre of the outside port propeller. The other was 
about 12 m. aft of the first, and roughly at the same 
water level. The measurements were made with the 
aid of a Labarthe manograph photo-cathodic appa- 
ratus. 

Fig. 3 shows the records, made on the thrust block, 
placed end to end. The curves show a variation of 
thrust roughly corresponding to the replacement in 
position of one propeller blade by the next, which is 
the period of vibration measured on the ship. The 
conclusion was drawn that the variations of pressure 
on the hull did not play as important a part in the 
phenomenon of vibration as was formerly believed. 

In summing uy» the various tests we decided that no 
reliance coulc be placed on the synchronisation of 
propellers, or on the brake stanchions, to suppress 
vibration. The introduction of an expansion joint at 
the stern seemed to be advisable and was decided 
upon. Reversing the outside propellers showed 
that when the wake was made more uniform the 
vibration decreased, but had a very adverse effect, as 
was expected, on the handling qualities of the ship. 
On the other hand, since our belief had been con- 
firmed that the propeller reactions transmitted by the 
thrust blocks and shaft bossings played a very important 
part, we decided to reinforce the shaft bossings and 
thrust-block bedplates. Strengthening was also neces- 
sary to reduce their motion, which made it difficult 
to maintain tight connections between the various 
parts of the stern tubes and watertightness of the tail- 
shaft glands. The bossings could only be strengthened 
by taking down part of the plating, at least on one of 
their faces. 

With the co-operation of the Hamburg Tank we 
tried to determine whether it was possible to improve 
the wake by altering the shape of the bossings on one 
side only. In that way a new shape was found which, 
while keeping all the propellers rotating outwards, as 
far as the wake was concerned, gave the results shown 
in Fig. 4 for the outside propellers, and Fig. 5 for 
the inside propellers. These results appeared to be 
clearly superior to those obtained before the change. 
The new shape substantially increased the strength 
of the connections between the framing and the boss- 
ings, which contributed considerably to the stiffening 
desired. We decided to adopt the suggestions, and 
also to increase the longitudinal and transverse stiff- 
ness of the ship’s stern by adding girders and strength- 
ening the frames and deck beams of the lower decks. 
Finally it was decided to strengthen the beams and 
stanchions in the upper parts of the structure where 
necessary. 

Besides the points mentioned above, after the first 
crossings, we commenced the study and design of a 
new type of propeller, mainly with a view to remedying 
erosion caused by cavitation, which had made its appear- 
ance some little while after the ship had been in com- 
mission The original propellers had three blades. On 
the Mauretania and Lusitania the replacement of three- 
bladed propellers by four-bladed propellers reduced 
vibration, and it was therefore decided to design four- 
bladed propellers. In this design an endeavour was 
made to move the effective blade surfaces back as far 
as practicable from the after edge of the shaft bossings 
and so in less disturbed water. The leading edge was 
given a “scimitar” shape to minimise the shock 
produced by the entrance of the blade in the area of 








100 


trong wake. Finally, it was decided to reduce the 
revolutions and thus to raise the limit at which cavita- 
tion would start. 

4 number of designs were tested in the cavitation 
tank and from these was selected that of M. Mérot du 
Barré, Engineer of the Compagnie Générale Trans- 
atlantique. The generatrix had a backward slant of 
15 deg., the median line of the blade being a spiral 
inflected in the direction of rotation. The number of 
revolutions for a speed of 28 knots was brought down 
roughly from 200 per minute to 180 per minute. This 
propeller, tested at the Hamburg cavitation tank, gave 


better results than those fitted at the beginning, not | 


only with regard to cavitation itself, but in efficiency. 
The alterations described, together with some changes 


increasing the comfort of the tourist-class passengers, | 


were carried out between November, 1935, and April, 
1936. On April 29, 1936, a trial trip was made in order 
to check the results attained. It was found that the 
degree of vibration did not average more than 20 per 
cent. of that formerly experienced. In many areas, 
the motion was entirely eliminated. No movement 
greater than | mm. was to be discovered in any location 
within 25 m. of the stern, nor of 4 mm, at any point 
more than 40 m, from the stern. The motion of the 
thrust blocks was hardly noticeable with the ordinary 
gauges in The motion of the shaft bossings was 
reduced in such a way that the upkeep of the connec- 
tions and packing of the stern tubes was no longer 
a problem 

Owing to an incident which occurred at the end of 
the trial trip, the two centre shafts were fitted with 
two of the three-bladed propellers previously used, 
and a whole round-trip was made under these condi 


use. 


tions. We found during the trip that vibration and 
motion in the central thrust block had appeared 
again. The vibration was not so strong as before, 
but nevertheless was very noticeable It is possible 


that if the former propellers had been fitted on the 
outside shafts, the disturbance would been less 
marked than it actually was 


have 








THE CERAMIC SOCIETY. 


THE autumn meetings of the Refractory Materials 
and Building Materials Sections of the Ceramic Society 
were held in London on November 17, 18, and 19 
We give below reports of some of the more important 
papers 

Ina paper entitled ** Tested Bricks for Road Paving,” 
by Colonel A. E. Blizzard, the author quoted from 


reports concerning paving bricks for roads. They 
showed that on concrete foundations paving bricks | 
had provided good road surfaces needing little or 


no expenditure for maintenance for periods of seven 
vears and Figures were quoted indicating 
that the net average per annum based on life, 
was decidedly less in those where the initial 
cost per square yard highest. From 
experience with such roads in this country, in Europe 
and in the United States, the following advantages 
were claimed for brick paved roads :—(1) Great dura 
bility. (2) Suitability for all gradients and classes of 
traffic. (3) Non-slippery, wet or dry, practically 
obviating skidding, requiring the lowest tractive force 
among materials commonly in use, and providing good 
footholds for horses; gritting not required in frosty 
weather, (4) Easily cleaned and yielding little dust or 
mud, (5) The cheapest road surface to maintain, and 
was easily reinstated after laying pipes; gutters could 
be formed with the bricks, and special shapes were not 
required. (6) Could be laid with the smallest camber. (7) 
Was not influenced by extremes of temperature. 


over. 
cost 
CASCS 


prin Was 


Mr. T. H. Seaton, in a paper on “The Brick in 
Railway Engineering,” dealt with maintenance work 
on the Stratford District of the London and North 


The oldest brickwork consisted of 
water-side warehouses dating back for more than a 
century. They were built of London stocks, and 
seemed unlikely to require extensive repair for many 
vears. 


Eastern Railway. 


a century old, were largely constructed of London 


stocks, and the brickwork had weathered well. Where 
arches built of this brick had needed repair or re- 
construction, it was usally through failure of the 


mortar, but sometimes facial disintegration of bricks 
was caused by frost. White Suffolk bricks had also 
given good service and weathered well, though the 
mortar had sometimes caused trouble. In connection 
with certain branch lines, contractors had been allowed 
to make bricks from local materials, and many of 
the structures, bridges in particular, now needed 
refacing, and many even rebuilding. 

The bricks now in general use for engineering pur- 
poses were the blue brindled brick, 
the Accrington-type red engineering brick, and, as 
a common brick, the Fletton. The brindled brick 
was the brick employed when strength and durability 
were the chief considerations. The London stock was 
less used than formerly, but was still extensively 





\ series of arches carrying the railway, nearly | 


the London stock, | 
slag with fluorspar (20 per cent. of the mixture) had | factors to the spalling tendency of the 
a melting point about 200 deg. C. lower than that of | Variations of this ratio as temperature rose would 
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| employed for alterations and extensions, 
|ton-type red engineering brick has only been used 

within recent years, and between the brindle 
}and the London stock in properties ; it was used for 
|face-work backed up with Flettons. Its lasting 
| qualities had not yet been proved, but there seemed 


cam 


to be no ground for apprehension on this point. The 
Fletton type had been forced on civil engineers by 
| the economic factor, and as a cheap brick made by 
mass-production methods was widely used as a common 
| brick. The modern Fletton type of brick showed a 
| high standard of finish and complete uniformity in all 
respects. 
readily and sometimes did not withstand 
|}to the weather. Hence, for permanent structures in 
| exposed situations it should be protected by a more 
durable facing brick, or otherwise. It had become the 
practice to use a sand-and-cement mortar, in the propor- 
| tion of three of sand to one of Portland cement, for all 
| types of brickwork, a varying proportion of water being 


added. Certain types of brick showed much better 
adhesion if some lime were added to the cement and 
sand. The lime served a further useful purpose in 





controlling the extraction of water from the mortar, 
|} and also to some extent prevented efflorescence on the 
surface of new brickwork. Failure had rarely occurred 
in the bricks, and had due to such factors as 
| perishing of the mortar or settlement of foundations. 
| A paper on * The Selection and Testing of Bricks for 
| Railways,” Mr. L. G. B. Rock, dealt with the 
| ordinary practice of the Southern Railways The main 
considerations bearing on the use of brickwork, mass 


been 


by 


} concre te, or reinforced concrete were CO8 }, size of the 
work, and rapidity of construction, and 


appearanc 2, 


| the relative importance of these factors was estimated, | 


jin each case Hence, for such structures as bridge 
abutments, or retaining walls, concrete was now used, 
but station buildings, signal boxes, and all small 


permanent buildings were generally built in brickwork, 


notwithstanding the higher cost. When numerous 
windows, doors, &« had to be provided, brickwork 
was usually the most economical and expeditious 
method of construction. Various types of bricks 
|were used. Brindle bricks of good quality met all 


requirements in the Southern Railway are as regards 
strength and resistance to weathering. Pressed brindles 
were used where the best quality was called for, and 
wire-cut brindles were substituted in cases where the 
extra cost of pressed brindles might not be justified. 
Red pressed engineering bricks were used mainly for 
exposed buildings to give good appearance with ample 
strength and resistance to weathering. They were 
| often used as facing bricks. 
Sand-faced facing bricks or stock facings of suitable 
| colour and texture were used for facing work in station 
buildings, &c., where good appeafance was desirable 
and the situation was not too exposed, but in a very 
exposed position picked London stocks, or engineering 
bricks, had been found to give better service. First 
quality hard hand-made picked yellow London stocks, 
when their colour and irregular shape were not objec- 
tionable, were much used as general-purpose bricks 
where strength and durability were needed at minimum 
These bricks had generally shown good resistance 
to weathering, though brindle bricks were mostly used 
| for tunnel brickwork,repairs. Wire cuts were generally 
strong London stocks, and were used for 
workshops, &« where economy was important. 
Common pressed bricks were used mainly as a backing 
in walls, in conjunction with facing bricks. Red 
rubbers were seldom used except for matching work, 
having been superseded by reinforced concrete. Salt- 
glazed bricks were being superseded by glazed tiles. 
Dr. J. H. Chesters and Mr. L. Lee, in a paper on 
“ The Properties of Magnesite and Chrome-Magnesite 
Bricks,” pointed out that among the essential properties 
of refractories in open-hearth furnace roofs, were high 
spalling resistance, high refractoriness under load, and 
absence of after-shrinkage. Refractories possessing 
|} all these properties had been difficult to find, and the 
| success of silica for the purpose had been due to its 
excellence as regards the two properties last named, 
in spite of its spalling tendency, relatively low melt- 
ing point, and low resistance to slags rich in iron 
and lime. 
Continental magnesite and chrome-magnesite bricks 
had been greatly improved, and many all-basic furnaces 
were in operation. The great resistance of magnesia 


cost. 


not so as 


| 
The Accring- 


On the other hand, it absorbed water too | 
exposure | 








| 


Recently the properties of British and | 


22, 1937. 
but of the bricks examined, only two were found t 
possess the essential properties in sufficient degree to 
justify a trial in an open-hearth furnace roof. Both 
of these consisted essentially of a 75:25 chrome. 
magnesite mixture and a forsterite bond, the magnesit« 
being finely divided. The spalling resistance of thes: 
special chrome-magnesite bricks was found to by 
greater than that of many fireclay bricks, while the 
temperature at which they failed under a load of 
50 Ib. per square inch was higher than for normal silica 
bricks. Dr. Chesters mentioned that the cost of 
refractories in steelworks normally amounted to about 
4s. per ton of steel. 

Dr. A. T. Roberts, in his ** Notes on the Mechanica 
Properties of Refractory Materials,” explained that by 
mechanical properties was meant the factors which 
governed the resistance to stress, or might be concerned 
with internal stress. Mechanical properties included 
the modulus of elasticity, the ultimate strength under 
different types of stress, and the flow characteristics 
manifested wher the material was stressed at the 
temperatures at which plasticity developed. When 
the conditions of service indicated the need for refrae- 
tories to withstand high loads at high temperatures 
without collapse or serious distortion, the mechanical 
properties were the factors limiting the choice of mat« 
rial. Recently much attention had been paid to the 


| mechanical properties as factors influencing the ability 


of a refractory material to resist thermal spalling, /. 
cracking or breaking under the stress resulting from a 
temperature gradient in the material. Refractor 
materials tended to become plastic at temperatures 
which, although relatively high, were far below the 
temperatures of fusion. With fireclay and fireclay-silica 
mixtures this transition temperature lay within th: 
range 800 deg. to 1,000 deg. C. In the plastic stat: 
the ultimate strength or breaking stress depended 
not only on temperature but on the rate of loading. 
thus introducing a time factor. Within the tempera 
ture range during which a material retained its elasticit) 
the deformation was proportional to the stress, remain 
ing practically constant throughout the period of 
application of the stress, and the material regaining 
its original form when the stress was removed. When 
the material became plastic it might flow under constant 
stress, the deformation increasing continuously with 
time. 

In many cases flow began at a certain tempera 
ture only if the applied stress exceeded a certaii 
minimunf value. If flow under the stress took place. 
and the stress were removed after some time, the 
material might not completely return to its original 
form. Knowledge of the relations between stress. 
temperature, and rate of flow would enable the beha 
viour of refractory materials and ceramic bodies unde! 
service conditions to be predicted, and would als 
be useful in controlling the burning process. 

Direct or external stress might arise in industrial! 
operations from restricted expansion, as when the 
expansion gaps in a setting had been insufficient o 
had proved inadequate because of permanent expansion 
of the material in use. Indirect or internal strers might 
be caused in a refractory by a temperature gradient 
in the material, and this might be a constant tempera- 
ture gradient, as with a constant-temperature difference 
between the inner and outer surfaces of a furnace wall, 
or a fluctuating temperature gradient, in a materia! 
subjected to rapid changes of temperature. With a 
constant temperature gradient the internal stress would 
depend mainly on the thermal conductivity of the 
material, and in the other case (fluctuating temperature 
gradient) on the thermal diffusivity. In both cases 
the resultant stress also depended on the expansion 
characteristics and on the elastic properties, and the 
ability of the material to resist the stress without 
fracture was governed by the ultimate strength o1 
breaking stress. Preliminary determinations of the ulti 
mate strength in torsion suggested that the ratio of the 
rigidity modulus to the ultimate strength, to which the 
tendency to spall was directly related, fell off rapidly 
once the temperature of incipient plasticity was 


| attained. But the material then tended to accommodate 
| 


stress by distortion, and so warping might occur instead 
of spalling. 

Experiments so far carried out had shown that 
both the rigidity modulus and the ultimate strength 
of kaolin and kaolin-silica mixtures increased roughly 
at the same rate as the temperature was raised, until 


| to basic slags was explained in part by the fact that | the range of incipient plasticity was reached, and in 
mixtures of magnesite and basic slag, unlike many | this range the modulus fell off more rapidly than the 


refractory-slag mixtures, did not melt at a temperature | ultimate strength. 
Slag absorbed by the | the significant ratio of modulus to ultimate strength 
surface of the brick would dissolve magnesia and | were found to remain sensibly constant in the tempera 
afterwards freeze, blocking the pores and so preventing | ture range in which the material maintained its ela= 
The addition of silica to a basic | ticity, this ratio, measured at air temperature only, 
Mixtures of basic | would suffice to assess the contribution of the mechanica! 


lower than that of the slag. 


further penetration. 
slag reduced its melting point 


| 
the slag, which explained the usefulness of fluorspar 


in thinning a basic slag. 
'magnesite bricks were suitable for back-walls, &c., 


| 


| 
| 
| 


If, as seemed likely in some cases. 


material 


indicate alteration in the mechanical properties tending 


Most magnesite and chrome | to lower or increase the spalling tendency. 


(To be continued.) 
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PISTON TEMPERATURES IN A 
SLEEVE-VALVE OIL ENGINE.* 


By H. Wricnt Baxker, D.Sc. 


For the work now recorded, pistons of an inter- 
mediate size have been used at speeds up to 1,400 
r.p.m., built-in thermocouple junctions being employed. 
4 complete analysis of the results is impossible owing 
to the multiplicity of variables involved, many of 
which are but little understood. It is hoped, how- 
ever, that the figures recorded will be of value in reach- 
ing an understanding of some of the outstanding 
problems involved in piston design. The engine is a 
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three-cylinder Mirrlees-Ricardo model of the single 
sleeve-valve type, having a bore of 5§ in. and a stroke 
of 6} in. The governor can be set to give any speed 
up to the maximum, which is 1,200 r.p.m. with cast- 
iron pistons and 1,400 r.p.m. with pistons of light alloy. 
rhe nominal output is 60 brake horse-power at 1,2 
r.p.m. The cast-iron valve sleeve is 0-215 in. thick, 
and is given an elliptical motion with a period double 
that of the engine, the major and minor axes being 
3, in. and 1f in. The bottom edge of the sleeve just 
sufficiently clears the big end of the connecting rod 
when the two approach most closely. As the piston 
in No. 3 eylinder was alone to be fitted for temperature 
measurement, the normal water circulation, which 
started at the oil cooler, was replaced by three separate 
circuits, connected respectively to the cooler, to 
cylinders Nos. 1 and 2 jointly, and to cylinder No. 3. 
Chermometers are provided in the inlet pipe to No. 3 
vlind r, between the cylinder and head, and in the 
discharge pipe leaving the head, as well as at other 
points. Four thermal junctions have been fitted on 
the thrust sides of the cylinder, two at the base, and 
two passing through the water space as close under the 
exhaust and induction ports as possible. A number 
of other junctions were fitted into the cylinder head, 
but as it was found very difficult to arrange the thermo- 
couple leads so as not to interfere with the normal 
Water circulation, the readings, which it was hoped 
would indicate the progress of the combustion of the 
swirling gases, are considered unreliable. 

lhree pistons with markedly different characteristics 
have been tested, and are shown in Figs. 1 to 3. The 
rst is of cast-iron, the crown tapering slightly away 
'rom the centre, where it is 3 in. thick. The top land 

comparatively thin, and of such a length that the 
pper ring does not overrun the ports in the sleeve. 
[wo ribs connect the crown with each gudgeon pin 
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boss, the latter being ‘“ stepped.”’ A diaphragm is 
cast below the head to prevent lubricating oil from 
being thrown on to the hot piston top. During the 
tests, the lower scraper ring of this and other pistons 
was removed to prevent risk of fracture of the skirts 
when weakened by the fixing of the thermocouple 
gear. Fig. 2 represents a piston, of L8 alloy, of very 
simple design, the shape inside being roughly parabolic. 
There is a very deep section of metal behind the rings, 
which in this case are considerably higher, and pinned 
to prevent the ends fouling the ports. The symmetry 
of design makes this piston specially suitable for a 
study of swirl effects: on piston temperature. The 
third piston is of Y alloy, almost identical in weight 


“L8” ALLOY PISTON (No.1) 
3s 2 1 


Fig.2. 
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with piston No. 2, but with an entirely different dis- 
tribution of metal. The head is of uniform thickness 
and is stiffened by eight radial ribs, while two T-shaped 
struts of considerable cross-sectional area connect the 
crown and the pin bosses. The foot of the T is integral 
with the back of the ring belt. Some particulars of 
these three pistons are given in Table I. 

The only difficult problem which had to be solved 
in connection with the piston couples concerned the 
conduction of the leads from the mouth of the piston 
to a stationary point on the engine bed. Fig. 4 shows 
the mechanism adopted. The links are proportioned 
so as to subject the wires at the pivot points to as little 
bending as possible, and at these points carefully formed 
inserts of clock spring, 0-005 in. by 0-066 in. in section, 
were used, the ends of each insert being arranged close 
together to reduce the effect of parasitic currents. It 
was found necessary to clamp all wires, which were of 
No. 22 I.W.G. encased in Cystaflex tube, at points not 
exceeding 14 in. apart, and to secure them further 
against vibration by cementing them in position with 
heavy coating of Durofix, a material which has proved 
invaluable for such work. Excessive * flacking ” of the 
loops of spring at the hinge points is prevented by 
ebonite dampers set to control the maximum displace- 
ment. The large plate shown in Fig. 4, which carries 
the fixed pivot of the back link, is used in place of one 
of the crankcase covers, a light cover of sheet steel 








(not shown) being used to enclose all parts external to 
the case. The mechanism has now been in use for 
about 100 hours at speeds up to 1,400 r.p.m., and 
appears capable of withstanding indefinitely the work 
imposed upon it. Owing to lack of space and the 
necessity for ample clearance at the hinge-point springs, 
it was found desirable to restrict the number of leads 
to six. After inserting the full complement of thermal 
junctions into each piston the wires were clamped in 
the piston mouth in such a way that they could be 
connected as required to the main leads without dis- 
turbing the small links and springs, though the fasten- 
ing at the big end had to be detached and the piston 
withdrawn from the cylinder for the purpose. The 
junction at the centre of the piston head was included 
in each group of couples for the purpose of standardisa- 
tion. In the case of the cast-iron piston, junctions of 
Eureka metal and iron were prepared and screwed 
into the piston; two leads were required for each 
couple, the centre couple and two others being available 
for use at any one time. In the case of the alloy 
pistons a complete thermocouple of copper and Eureka 
metal was used at the centre of the piston only. For 
temperatures at other points of the piston use was 
made of the thermo-potential properties of couples 
formed of Eureka and the actual metal of the piston 
(closely akin to copper in this respect). By attaching 
single Eureka wires to these secondary points and com- 
pleting the circuits through the measuring instruments 


TaBLe |. Particulars of Pistons Tested. 
Cast- | L& 
iron Alloy. | Y Alloy, 
Weight - .. Ib. | 16°20 | 8-57 8°30 
Length of top land .. in 1s j * 


Clearances : 


Top land 0-016 | 0-035 | 0-023, 0-028 


Second land ‘a - 0-025 | 0-014, 0-019 
Third land . ” 0-020 0-010, 0-015 
Top of skirt as n | O-O1l | 0-007, 0-012 
Bottom of skirt sa 0-006 | 0-007 0-004, 0-009 
Coefficient of thermal con- | | 
ductivity, C.G.S, units 0-10 | O84 0-42 
Coefficient of expansion, 
C.G.S. units 10-6 .. . 11-4 | 22-4 22-0 
Specific gravity, C.G.S, units 7-20 | 2-88 2-78 


and the Eureka wire at the centre, thermocouples of 
piston metal and Eureka were formed, giving differences 
of temperature between the centre of the piston and the 
points considered. Owing to the non-linear nature 
of the temperature-potential curve and the galvano- 
meter law, the calculations involved were somewhat 
more complicated than when the direct method of 
temperature measurement was employed, but as the 
six available leads served five instead of three thermo- 
couples the total work involved was greatly reduced, 
whilst the accuracy of the results was increased. Two 
Cambridge “‘ pot ” galvanometers were used, the full- 
scale deflections being 50 cm. There were no unusual 
features with regard to test procedure, as experience 
soon showed that it was unnecessary to shorten either 
the warming-up or test periods on account of the 
thermocouple gear. All temperature measurements now 
recorded are the mean values of at least three readings. 

In considering the figures obtained, allowance must 
be made for errors due both to the nature of the measure- 
ments and to the circumstances under which the tests 
were made. The calibration of all thermocouples was 
carried out with considerable care, using mercury-in- 
glass and mercury-in-silica thermometers as sub- 
standards ; these were in turn standardised at certain 
recognised melting and boiling points. The probable 
error is not greater than 2 deg.C. The effect of parasitic 
currents due to the unequal heating of the ends of the 
spring-steel inserts was minimised by bringing the ends 
close together and exposing them as nearly as possible 
to the same conditions. The comparison of results 
obtained on the engine would be scarcely affected by 
the inserts, while absolute values would probably 
not be affected to a greater extent than about 2 deg. C. 
In the case of the cast-iron piston, more serious errors, 
probably of an erratic nature, may have been intro- 
duced owing to the fact that as the “ life "’ of the test 
gear was quite unknown, but presumably brief, it 
seemed desirable to commence readings as early as 
possible. The test team was therefore confronted 
during the early tests by a number of difficulties, and 
the observations were consequently less reliable than 
those subsequently obtained. After the abandonment 
of an early unsuccessful attempt to record eight 
temperatures at once, the thermocouples were con- 
nected to the recording instruments, three at a time 
in the case of the cast-iron piston, and five at a time 
when using the pistons of light alloy, the couples at 
the centres of the piston heads being included in each 
group for standardising purposes. In tests carried out 
over several weeks the uncontrolled variables usually 
prevented exact standardisation, and certain adjust- 
ments have been made to the direct observations in 
order to allow for this effect. The results have been 
presented in a form which, it is hoped, represents the 
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normal behaviour of the engine ; variations probably 
lie within + 7 deg. C. for the hotter parts of the cast- 
iron piston, and within + 5deg. C. for other points, with 
comparative errors not exceeding half these amounts. 
When considering the performance of the pistons, 


a number of special factors must be taken into account. | 


Of these, the type of combustion chamber is probably 
the most important. Heat reception by the crown of 
the piston will tend to be high, owing to the generally 
high velocity of the gases, but it is doubtful whether 
orderly flow exists to any large extent during the 
combustion stroke, except during the early stages, 
when the piston is near the top dead centre. Though 
the swirl rate must then be high the effect will tend to 
be restricted to the centre portion of the piston, a 
circular area of about 24 in. diameter, the outer annulus 
surface of the 






being shielded by the large cooled 
cylinder head a very short distance above it. This 
shielding effect will presumably vary with the load 
on the engine and the timing of the injection, an 
Fig. 11. TEST RESULT FOR CAST IRON PISTON 
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Injection timing 124 deg. before top dead centre 


extended or delayed ignition decreasing the protection 
afforded to the piston. The use of a fuel jet at the side 
f the combustion chamber would also tend to produce 
distribution. Carbon figures, 


uneven temperature | 


after use with retarded injection, indicate that the oil 
particles are not only carried round the chamber by 
the mean swirl, but, at the surface of the piston, are | 
carried inwards by an annular vortex. It would appear | 
that combustion is imperfect in the region where the | 
rounding of the mouth of the vortex chamber interferes 
with the general swirl systems, and also where, after | 
the top dead centre, fuel has been drawn into the 
space above the outer portion of the piston | 
crown The carbon figures are less marked for normal | 
injection timing, whilst for aluminium pistons the | 
hard ridges of charred fuel oil are almost entirely absent, | 
the dull, sooted extending over most of the | 
surface. Dissymmetry of temperature may also be 
anticipated due to the positions of the inlet and exhaust 
ports on opposite sides of the cylinder, whilst special 
cooling of the induction side of the top land may be 
expected at the commencement of the induction stroke 
when the land still partially closes the opening in the 
sleeve. The length of the sleeve, which at one moment 
is almost sealed at the lower end by the head of the 
connecting rod, will prevent the free circulation of air 
beneath the piston crown, though a small amount of 
cooling may be effected by oil thrown up from the | 
hig-end bearing. Movement of air will be further | 
reduced by the linkage which is mounted in the mouths | 
of the pistons to carry the thermocouple leads. The 
effect of interposing the sleeve and an additional oil | 
tilm in the heat track between the piston and cylinder 
block is unknown 

Unless otherwise specified, the following approximate 
tigures may be taken as applying to the tests : 


harrow 


area 


Speed, r.p.m .200 
Jacket water temperature, deg. ( 42 CO 
(Chl temperature, after cooler, deg. ( 42 
Mean full-load temperature of cylinder 

thermo-couples, deg. C 98 
Mean full-load temperature of vortex cham 

ber at half height, deg. C 150 
Mean full-load temperature of vortex cham 

her at centre of width of lower face, deg. ¢ 157 


Tests results for the cast-iron piston, both for retarded 


ind normal injections 12} deg. and 21 deg. before 
top dead centre, are summarised in Figs. 11 and 12 
In view of the fact that air and oil circulation under 






| the sleeve 
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| the piston head are entirely prevented and that two oil 
films separate the piston from the cylinder block, the 
| temperatures are surprisingly low, especially at light 
| loads. Comparing them with those obtained for the 
| 3$-in. cast-iron pistons in the Armstrong-Siddeley 
| unit and the 12-in. cast-iron piston* No. 2, it will be 
noticed that the head of the piston used in the present 
tests is relatively 1} times thicker than those of the 
small pistons mentioned, and 2-1 times thicker than the 
12-in. piston head. There is some dissymmetry of 
| temperature due to swirl and to the position of the 
| ports, suggesting that the maximum temperature 
would be found about 0-4 in. from the centre and away 
from the thrust face, whilst the markings on the piston 
| suggest an additional lateral displacement to a point 
225 angular deg. from the jet in the direction of swirl. 
The fact that points 6 and 7 are virtually at the same 
temperature is probably due to the combined effects 
of a slight amount of heat conducted to point 7 through 
the shield, and to an appreciable chilling of the upper 
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Injection timing 124 deg. and 21 deg. before top deac 
centre 


land on this side during the early stages of the induction 
stroke. The effect of the sleeve is obviously much less 
than might be expected. The temperature difference 
between the edge of the crown and the mean cylinder 


wall temperature was 240 deg. C. for the 12-in. piston, | 


and only 120 deg. C. for the sleeve-valve piston, whilst 
the differences between the slippers and the walls were 
20 deg. C. and 16 deg. C., respectively. Even these 
figures are unfair to the engine used in the present tests 
as the temperature of the cylinder walls referred to the 


lower portion only, whilst for the large engine it referred 
The extra speed of | 


to the whole length of the barrel 
the small piston (1,250 ft. per minute as against 760 ft. 
per minute) is undoubtedly favourable to rapid heat 
transference, whilst the cleanliness of the oil between 
sleeve and cylinder block, and the spreading effect of 
on the heat charge, which leaves the piston 
narrow circumferential band, 
are matters of considerable importance. The effect of 
advancing the injection from 12} deg. to 21 deg. 
before top dead centre is to increase the temperature 
at the centre by about 20 deg. C., and the temperature 
at points down the side of the piston by about 10 deg. C. 
At the same time the proportion of the full-load jacket 


from a comparatively 


water loss accounted for by the ey linder head increases 
| from 37 per cent. to 41 per cent. 


The temperatures recorded permit the making of a 
rough estimation of the heat flow into the piston crown. 
The temperatures at the centre and at half-radius 
(mean of points 2 and 4) are known, and an estimate 
can be made of the temperature at a radius of 2-3 in., 
i.e., before the effect of the corner fillet becomes serious. 
Assuming the conductivity of the metal to be 0-15 
C.G.8. units, it will be found that the rate of heat 
reception A, in centigrade heat units per square inch 
per minute at a brake mean effective pressure of 60 Ib. 
per squarei nch (42-4 brake horse-power), is 2-8 for the 
crown of the piston from the centre to the half-radius, 

|and 1-85 for the crown as a whole (excluding the edge, 

to which the calculations cannot be applied). The 

| latter figure can be compared with the value given at 

the same brake mean effective pressure for the 12-in. 
piston mentioned, #.¢., 

217 C.H.U 

113 


er ™m 
pe nm 1-92 
in 


I sq 


* Proc. 1. Mech. E.. vol. exxvy i, page 217 (1934). 


From the nature of the curves shown, it witi' lx 
noticed that the value of A increases considerably with 
engine output, and that, at light loads especially, th 
heating concentrated towards the centre of the 
| piston, /.¢e., to that portion which forms the base of the 


| vortex chamber. The values of A for the centre and 
for the whole crown appear to be as follows : 
. , i : Value of h Value of 
Brake Mean Effective Pressur (Centre) (Net) 
30 Ib. per square inch L-s l 
| 45 2-3 1-4 
| 60 2-8 1-8 
| 75 B-4 2 
100 4-1 ry 


The high value of / over the central area is w 
| doubtedly due to the very high rate of swirl in th 
vortex chamber, which is of the order of 12,000 r.p.m 


Fig.13. EFFECT OF VARIATIONS IN BRAKE 
MEAN EFFECTIVE PRESSURE 
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A and A’ Centre and edge temperatures for 12-in. cast 


iron piston No. 2; mean cylinder tempera 
ture, 42 deg. C. 

Centre and temperatures for 
Mirrlees-Ricardo cast-iron piston ; 
cylinder temperature, 90 deg. C. 


| Band B edge 58-11 
meat 


Cand C’ Centre and edge temperatures for 14-in. cas 
iron piston (Mucklow). 

D Centre temperature, Mirrlees-Ricardo L8 allo 
piston (No. 1). 

E Centre temperature, Mirrlees-Ricardo J.A.P 


petrol engine running at 3,000 r.p.m 


and gives a theoretical velocity at the edge of the 
chamber of 130 ft. per second. At a brake mean 
effective pressure of 60 lb. per square inch the estimated 
heat flow into the piston from the centre to the half 
radius is 38 per cent. of the total, the value falling to 
26 per cent. at a brake mean effective pressure of 90 Ib 
per square inch (assuming the general value of / to 
apply up to the edge of the piston). Fairly uniform 
heating over the whole head might be expected at a 
brake mean effective pressure of about 95 lb. per 
square inch. The effect of confining the earlier stages 
of combustion to a space above a small area of th: 
piston is clearly brought out by a comparison of the 
curves in Fig. 13. Curve A shows the temperature at 
the centre of the 12-in. cast-iron piston No. 2 used with 
an open combustion chamber and central injection, 
and curves B and C give the corresponding values for 
the piston used in the present tests and for the 14-in 
piston tested by Mucklow. The close similarity of the 
shapes of the latter curves, which were both taken with 
combustion chambers having restricted areas abov 
| the pistons, will be noticed. 


To he continued) 











British STANDARD SPECIFICATION FOR PROTECTIVE 
GLASSES FoR WELDING.—In view of the rapidly increasing 
| extent to which welding is being adopted as a method of 
| construction, the necessity for ensuring that the prote: 
tive glasses used do in fact give adequate protection t 
| the operators is one of importance. Realising this, the 
| Institute of Welding requested that a specification for 
| such glasses should be prepared, and this has now beep 
issued, price 2s. 2d. post free, by the British Standards 


| Institution, Victoria-street, London, 8.W.1. The 
' 





28, 
| glass has been graded according to its density, and five 

. . . f 
standard ranges are given covering the normal field © 


The specification (No. 679-1936) 


| welding operations. ; 


also includes dimensions for the size of lenses of gore 
and for the windows in handscreens. 
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DvefABILITY OF THREE - PHASE 
GENERATORS DUE TO RESIST- 
ANCE IN THE STATOR CIRCUIT. 


By T. F. Watt, D.Sc., D.Eng. 


IN previous articles* the conditions for static and 
dynamic stability have been considered, the only 
effect of the stator resistance entering into those 
discussions being its damping action due to the 
opper losses. The resistance of the stator circuit 
has, however, an important direct influence on the 
stability of the machine, although, in general, the 
resistance of the stator winding alone is too small to 
have any appreciable direct influence on stable 
operation. When, however, three-phase generators are 
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connected through transformers to long transmission 
lines, the combined resistance of the lines, instru- 
ments, and appliances in series with the stator 
winding may be sufficiently large to give rise to 
serious oscillations, which may eventually menace 
the stability of the whole system. This disturbing 
effect of the resistance of the stator circuit was first 
pointed out by B. Hopkinson, and has since been 
examined by many other investigators. The most 
comprehensive practical survey of this important 
phenomenon, however, is due to A. vy. Timascheff,+ 
ind in the present article this method will be 
followed and some experimental results will be 
viven which have been obtained from tests on a 
20-kVA three-phase generator in the Electrical 
Engineering Department of the University of 
Sheffield. 
In Fig. 1 is shown diagrammatically a two-pole, 
three-phase machine. If this machine is connected 
a transmission system and is running steadily 
vithout oscillation, the flux @ due to the direct- 
current excitation of the rotor will rotate with the 
lectrical angular velocity w , that is, the circular 
frequency of synchronism. Now the rotating flux 
’ could be produced by a clamped rotor which was 
ound with a three-phase winding and supplied 
ith three-phase currents of circular frequency wo, 
these conditions being shown diagrammatically in 
Fiz. 2. In this case, however, the conditions are 
same as would obtain in a normal induction 
tor of which the secondary member was sta- 
onary, that is, having the slip s=1. A three- 
phase generator may therefore be referred to an 
equivalent induction motor. If this is done, the 
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stator of the generator is to be looked upon as the 
rotor of the equivalent induction motor and the 
rotor (that is, the field system) of the generator is 
to be looked upon as the stator of the equivalent 
induction motor. When the three-phase generator 
is running synchronously the slip of the equivalent 
induction motor is s = 1. When the rotor of the 
generator begins to oscillate, the corresponding 
induced currents in the stator winding will flow as 
though the winding were short-circuited, since these 
currents will have the frequency of oscillation, which, 
of course, will be very small as compared with the 
frequency of the main supply. 

The current per phase in the secondary member 
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of an induction motor for any value of the slip s 
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Torque W, in Synchronous Watts 
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is given by the expression 
sk EK 
I ne 
\ R?+ (# X 


R\? 2 
Vy += 
where E is the induced e.m.f. per phase, R the 
resistance per phase, and X the leakage reactance 
per phase for the slip s=1. The circuit per 
phase may thus be represented by the simple series 
system shown in Fig. 3, The corresponding torque 
relationship is shown in Fig. 4, and for this curve the 
slip s = 1 corresponds to the rotor of the actual 
generator running at the synchronous speed 1», 
as has been pointed out in the foregoing. The 
total asynchronous torque for the three phases 
of the equivalent induction motor is then given 
by the expression 

ae | ane —| 
P XX | (2) al 
in synchronous watts.* If the values of E, R and 
X are known, the torque-slip curves such as those 
shown in Fig. 5 may be easily obtained. 

The slope of the torque-slip curve is found by 
differentiating the expression for the asynchronous 
torque W, with respect to the slip, and this leads 
to the expression 


WwW, 31 


4] 


d iy 3E?R x 
abel x .x a a =y 
(x 


The torque will be a maximum when this expression 


* Torque in synchronous watts = torque in kg.-m. x 
1 5 £ 
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becomes zero, and it will be found that the value 
of the slip for which the torque is a maximum is 


&, = = (see Fig. 4), the maximum value of the 


torque then being 
3 E* 


(W a)maz. = 2 x 


synchronous watts. This gives the well-known 
result that the value of the maximum torque is 
independent of the resistance R. It is also seen 
that the maximum torque will be obtained when 








8 = 1 if the ratio x is also equal to 1. When the 
generator is running synchronously, that is, when 
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8 = I, the slope of the torque-slip eurve will be 


1 Ry’ 
Wi. ,_ ER - (x) 
[a+], .- -*xx rey 
(x) J 
or, writing x = tan y, the slope for s = 1 becomes 
v2 
[a | eee = sin 4y 
ds vel _—— 


The slope will therefore be a maximum for the slip 
s = 1, when sin 4 y = 1, that is, when 
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224 deg. and tan y = = = 0-414. 


x 

In Fig. 5 are shown three torque-slip curves for 
the conditions that E = 200 volts and X = 2 ohms, 
the respective curves referring to the following 


Y 


values of the ratio 7 viz., 


R 

Curve I: 0-1. The slope for s = 1 is nega- 
x tive and equal to 5,830. 

' R ~ ‘ 

Curve Ll: = 0-414. The slope for s = 1 is nega- 
« tive and a maximum, the 

value being 14,800. 
, R . ‘ : 
Curve LUI: x 1-5 The slope for s = 1 is posi- 


tive and equal to 10,600. 


Referring, for example, to the Curve I in Fig. 5. 
It has already been stated that when the generator 
is running steadily at synchronous speed this 
condition is given by the point A, which corresponds 
to the slip s = 1. If the generator for some reason 
begins to oscillate, then when the speed is greater 
than synchronism—that is, when s > 1—the con- 
dition will be given by some point A, in Fig. 5, 
from which it will be seen that the retarding torque 
diminishes as the speed increases. Similarly, when 
the speed is less than synchronism, the condition 
will correspond to some point such as Ag, that is, 
the retarding torque increases as the speed decreases. 
These results show that any departure from synchro- 
nism is reinforced by the asynchronous torque so 
developed, and consequently this tends to increase 
the oscillation, or, in other words, the asynchronous 
torque produces a “ negative damping” effect. It 
follows from what has already been said that this 
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negative damping becomes a maximum when 
> = 0-414 and becomes zero when the 


ratio 


: 1. For values of the ratio : which are 
greater than unity, the effect becomes a positive 
damping. 


The “ negative damping torque ” for any depar- 
ture As from the steady running condition of 
synchronism, as shown in Fig. 6, will be given by 


d 
(a 


The quantity As is the 


Wp Ww.) as 


~ = l 


synchronous watts. 


slip o, which defines the movement of the rotating 
field system relative to the synchronous speed, so 
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(2) When the resistance in the stator circuit is 
7 
certain limit), and therefore when sin 4 y is large. 
As has already been shown in the foregoing, for 
excessively large values of the resistance, viz., when 
rn 

¥ Such 
a large value of the resistance is, however, far 
greater than is likely to occur in practice. 

(3) When the slip o, is large. Other things being 
equal, this condition implies that the moment of 
inertia of the rotating system is small. 

Experimental Results.—Experiments on the insta- 
bility effect due to resistance in the stator winding 
were carried out by the late Dr. D. H. R. Whyman 


large, that is, when the ratio —is large (up to a 


= 1, the negative damping disappears. 
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line current which were taken for the conditions to 
which Fig. 7 refers, the exciting current having the 
normal value of 4-1 amperes. In Fig. 8 (a) the 
inserted resistance was 0-1 ohm per phase and the 
damping is positive. In Fig. 8 (b) the added rosis- 
tance was 0-8 ohm per phase, and the damping is 
now slightly positive. In Fig. 8(c) the added 
resistance was 3-5 ohms per phase, and it will be 
seen that the condition is a critical one, the damping 
constant being practically zero. When the added 
resistance was increased to 4-8 ohms per phase 
the damping again became positive, as is seen 
from Fig. 8(d). A similar set of tests was made 
when the damping grids were connected in circuit, 
the other conditions remaining the same as for the 
oscillograms in Fig. 8. Two oscillograms are shown 

















Fig. 8a. Appep Resistanor 0-1 


OuM PER PHASE. 
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AppEp Resistance 0-8 OnM PER PHASE. 

















Appep Reststance 3-5 Oums PER PHASE. 


Fie 8p. 
Fies. 8A TO SD. 
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that the negative damping torque for the slip o 
3 E* sin 4y) 


will be 
[ thew oe! 


If the reactance X be written 


Wp 
synchronous watts. 
X Io 
y 
component of the normal full-load current per phase 
and V volts is the line pressure per phase, then since 
the normal full-load power of the machine is 


in the form « where 1, amperes is the watt 


W, =~ 3VI,, it follows that 
“+ F* Wo [sin 4 y) 
Wee Vi« | 4 | 
or 
Wop E\? 1 [sin 4y 
ie (e) =[ «2 |<. 


The Total Resultant Damping of a Three- Phase 
Generator.—The positive damping torque Wy due 
to the damping grids for any value of the slip ¢ 


will be given by We where o, is the slip 
necessary to produce whe normal full-load torque 
of the machine on the damping grids.* The total 
resultant damping torque Wy, will therefore be 
given by 

Wy, l E\* | ssin 4y 

W, o. lw) < (4 ) |e 
That is to say, the danger of negatively damped 
oscillations developing in any given machine will be 
increased as follows :— 

(1) When the excitation is large, that is, when 


= is large 
v ai 


* See ENGINEERING, vol. cxxxix, page 151 (1935). 


Appep Resistance 0-8 OnM PER PHASE. 
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ADDED RESISTANCE 4:8 OnMS PER PHASE. 
Dampine-Grip CrrovuiTt OPEN. 














Fig. 9B. 
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in the Electrical Engineering Department of the 
University of Sheffield, and the following data have 
been taken from his records. The machine was a 
20-kVA, three-phase generator with a cylindrical 
rotor. Damping grids were provided and were so 
constructed that the end rings of these grids could 
be removed at will, thus cutting out of circuit the 
damping-grid system when required. The leakage 
reactance per phase of the stator winding was 
X = 2-04 ohms, and the resistance per phase 
was 0-212 ohm. The normal exciting current 


| was 4-l amperes. The machine was connected in 


parallel with the Corporation supply, and it was 
run as an unloaded synchronous motor. Fig. 7 
shows the values of the damping constant* p as 
a function of the added resistance per phase which 
was inserted in the stator winding. One curve refers 
to the condition that the machine was excited with 
the normal value of the exciting current, viz., 
4-1 amperes ; the other curve refers to the condition 
that the exciting current was 3-5 amperes. The 
damping grids were disconnected for the tests to 
which Fig. 7 refers. An inspection of Fig. 7 shows 
that when the normal exciting current of 4-1 
amperes is used the damping constant becomes 
negative if the inserted resistance per phase in the 
stator winding is between 1-5 ohms and 3-5 ohms 
per phase. If the exciting current is reduced to 
3-5 amperes, the other conditions remaining 
unaltered, the damping constant reaches a minimum 





value of 0-1 but remains positive throughout. 
In Figs. 8 (a) to 8 (d) are shown oscillograms of the 


* loc. cit 





ADDED ReEsIsTaNce 5-3 OuMsS PER PHASE. 


DAMPING-GrRID Circurr CLOSED. 


in Fig. 9. The critical condition of practically no 
damping is now obtained when the added resistance 
per phase is 5-3 ohms (Fig. 9 b) as compared with 
the value of 3-5 ohms given in Fig. 8 (c) for the 
case in which the damping grids were out of circuit. 
The thin band at the lower part of each oscillogram 
is a 50-frequency timing wave. 








OIL AND COAL 
EXTENSIONS 
ISLANDS. 


(Concluded from page 58.) 


BUNKERING 
IN THE CANARY 


[nN our previous article on some port improvements 
recently carried out in the Canary Islands we 
described the oil station at Las Palmas, Gran Canaria. 
erected by Messrs. Cory Brothers and Company, 
Limited, London, and the mole extensions at that 
port carried out by the Spanish Government. 
Similar constructions have been undertaken at 
Santa Cruz, in the island of Tenerife, that is, new 
harbour work by the Government and a coal depot 
and slipway by Messrs. Cory Brothers. These will 
be now dealt with and a short account will also be 
given, as being cognate, of a coal depot and 
slipway at Las Palmas, constructed by the same 
firm. Commencing with the harbour work at 
Santa Cruz, reference should be made to the map 
of Fig. 18, opposite. The water front of Santa 
Cruz faces almost due east on an open coast, the 
only harbour accommodation being that inside a 
mole, the South Mole, projecting from about the 
centre of the front and then bending round and 
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concrete blocks the mole was continued by masonry 
walling 5 ft. 9 in. in thickness, with spreads and 
transverse walls every 36 ft. This was built up to 
a height of 15 ft. 3 in. above low-water level, all 
voids being filled to the top with rubble. 

The nature of the masonry walling will be evident 
from Fig. 21, Plate V. The concrete blocks in the 
background form a temporary fill prior to the erec- 
tion of a wooden bridge of 23-ft. span at the shore 
end of the mole, the deck of which is seen in the 
foreground of Fig. 22, Plate V. This bridge was 
considered necessary by the authorities for military 
purposes, the masonry part of the mole being, 
further, provided with mine-chambers at intervals 
for the same reasons. The masonry was finished 
by copings at each side about 15 in. deep by 20 in. 
wide, that on the working face being of stone and 
the outer one being of formed concrete. The deck 
of the mole was formed of 6 in. of concrete overlaid 
with 9 in. setts. The extreme sea end of the mole 
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was finished by hollow concrete blocks of various 
sizes having up to three compartments, which were 
filled with concrete sacks by the divers on the 
general underwater work. Progress was considerably 
interfered with by heavy weather and was usually 
made in forward movements of 16 ft., using false- | 
work and laying from 20 blocks to 24 blocks, the | 
number depending on the depth being worked, then | 
following with the masonry involved in this part. The 
mole is provided, on its working side, with the two 
coal chutes seen in Fig. 23, Plate V. These are so con- 
structed that they can be readily taken down on the 
approach of heavy weather, or for other reasons, and 
easily re-erected. The bollards seen near them con- 
sist of old Spanish cannon reputed to have been 
used in repelling the attack under Nelson. The rail- 
way lines accommodate coal wagons on a 1-m. gauge 
and a 2-ton travelling steam crane, supplied by | 
Messrs. Grafton and Company, Vulcan Works, | 
Bedford, on a 2-m. gauge. The rails have up-| 
turned buffer ends and a pair of crossovers with | 
switch points. A special crossover near the shore 
end is arranged for the crane to enable it to by-pass 
the weighbridge. 

The esplanade, seen between the mole and the 
slipway in Fig. 20, has an area of 187 ft. by 157 ft. | 
and on it is built the coal depot. The seawall is 
formed of masonry of the same character as that of 
the mole. Here, again, heavy weather was experi- 
enced during construction and it was found necessary 
to finish the wall with a wave-recoil coping, a strue- 
ture identifiable in the illustration by the deep | 
shadow on the wall face. The depot is a steel | 
structure 118 ft. long with three spans, each of 
54 ft. 72 in. From the view of the spans given in 
Fig. 22, it will be seen that the roof trusses are | 
noticeably light and that the roof is of corrugated | 
steel. Specially wide gutters and rain-water pipes 
are fitted to cope with occasional tropical down- | 
pours. As resulting floods from the high hills and | 
steep valley behind the depot may be destructive, 
the boundary walls in the vicinity of the mole 
have had to be built in buttress fashion, and a 
training wall adjacent erected by another concern. | 
The depot is open to the mole extension, is walled 
up to the eaves on the landward side and fenced in 
on the seafront and slipway sides by a wall 9 ft. 10 in. 
(3 m.)in height. ‘The jetty rails are continued down 
the centre of each bay of the depot so that the wagons 
may be loaded direct. Stacking the coal to the top 
of the 3-m. wall while keeping the rails clear provides | 
a storage capacity of about 3,500 tons. If the rails 
are covered so that the coal has to be removed from 
the front, the capacity is increased to 4,600 tons. | 
The coal may, however, if a larger amount still 
should have to be stored, be piled up to 4 m. in 
height, when about 6,000 tons may be housed. 
Handling and trimming of the coal piles is facilitated 
by a self-contained portable belt conveyor supplied 
by Messrs. Herbert Morris, Limited. The roofing 
columns are cased in against damage. 
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The slipway on the side of the depot away from 
the mole has had to be protected by a pair of small | 
moles, or guard walls. The facts that it is situated 
on what is virtually an open coast and that the 
viaduct in the mole robs it of any protection by the 
mole itself, made still water for beaching and launch- 
ing otherwise impossible. The general construction 
of the guard walls is shown in Figs, 28 and 29, 
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SLIPWAY AT SANTA CRUZ, TENERIFE. 
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annexed. They project some 100 ft. beyond the line 
of the depot sea wall and are splayed outwards, the 
width between them at the shore end being 40 ft. 
and at the sea end 50 ft. The lower part of the 
walls is formed of hollow concrete blocks, with 
masonry above, finished by a concrete coping carrying 
mooring rings. As will be seen from Figs. 28 and 29, 
the blocks rest on bagged concrete in trenches on the 
sea bottom, the cut being filled at the sides by piled 
rough rubble. The blocks at the shore end were of 
cellular construction and were open-bottomed, as 
shown in Fig. 28, and the interior was filled with 
bagged concrete before the masonry was proceeded 
with. The blocks were 11 ft. 6 in. long by 5 ft. wide 
and 5 ft. deep. The outer end was constructed of 
blocks, measuring approximately 24 ft. 3 in. by 
6 ft. 6 in. Each of these blocks was divided into three 
compartments and, as will be evident from Fig. 29, 
was closed in at the bottom and filled with poured 
concrete. The walls are reinforced and are 6 in. 
thick. Reference to Fig. 24, Plate V, will show 
that these blocks were floated, before filling, into 
position, to be subsequently sunk. In the middle 


| distance of this illustration may be seen the masonry 


of a nearly-completed wall and beyond that the 
depot sea wall and the mole with its timber bridge. 

The slipway itself consists of a concrete raft 
12 in. thick in which are embedded three longi- 
tudinals and crosspieces. The latter are pitched 
at intervals of 4 ft. 7 in. and both longitudinals and 
crosspieces are of timber 10 in. square in cross-sec- 
tion. This construction had to be adopted instead 
of rails and wheeled cradle owing to the risk of heavy 
weather derailing the latter. The cradle on which 
the lighter, tug or other craft rests is also of timber 
and is of the form shown in Fig. 27, above. The 
centre beam is 60 ft. long, 15 in. wide and 12in. deep. 
The two outside beams are each 28 ft. 9 in. long, 
8 in. wide and 12 in. deep. The cross timbers are 
14 ft. 9 in. long, 12 in. wide and 6 in. deep. They are 
pitched 4 ft. 8 in. apart. The three longitudinals 
are shod on the underside, where they rest on the 
slipway, with mild steel] plating } in. thick, and the 
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bound 


whole structure is together with angle 
pieces and tie rods 1 in. in diameter. The pull on 
the centre beam, which is provided with shackles 
at each end and with flitch plates for some distance 
on the sides, is distributed over the three longi- 


tudinals by diagonal braces fitted with turn- 
buckles. The largest lighter is approximately 


90 ft. long, and the slipway is laid at an incline of 


7°43 per cent. The sledge form of cradle presents 
no difficulty in hauling up craft of this size on such 
an incline, though launching is more troublesome 
The cradle and its load are hauled by a Clarke Chap- 
man steam winch with a 5 to 1 purchase, the steam 
being provided by a Cochran boiler. Suitabl 
anchoring and other bollards are provided. Th« 
hauling machinery is situated in an open-fronted 
building at the head of the slipway and alongside 
the slipway is an open-fronted workshop for the use 
of carpenters and others on the repair of the craft. 

The construction of the depot, &c., involved a 
good deal of other work apart from the structures 
described above. This comprised, in the main, the 
erection of a stores and office building adjacent to 
the coal depot, the conversion of an existing building 
into a house for the foreman, the construction of 
600 ft. of macadam road 14 ft. wide, an esplanade 
of 65 ft. by 40 ft. for shore-trading and other 
vehicles, and concrete wall, &c. For the 
supply a well was sunk on the premises, but yielded 
no useful results, so recourse had to be made to 4 
water tank. This is of sectional steel with a cam- 
bered roof, and was supplied by Messrs. Horseles 
Bridge and Thomas Piggott, Limited, Tipton. Staffs. 
The capacity is 225 tons, and its size 28 ft. by 
24 ft. by 12 ft. It is erected at a sufficiently high 
point to give gravity flow to all the services in the 
yard. It is filled by a pipe-line from a private 
source in an adjacent valley. A modern combined 


watel 


soil and storm-water drainage system was also laid 
down, and a full electric power and lighting equp- 
ment provided. The current supply is from the city 
and is distributed from two transformers, one g!v ing 
220-volt, three-phase current for power, and the 
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other 110-volt single-phase current for lighting, 
both at 50 cycles. Messrs. General Electric Com- 
pany’s material was used throughout. The whole 
of the work at Santa Cruz was, as at Las Palmas, 
carried out with Mr. Marshall Tate as responsible 
resident engineer, to whom we are again indebted 
tor the particulars given. 

Brief reference may now be made to the works at 
Las Palmas other than the oil depot already dealt 
with. The first of these is Messrs. Cory’s workshops 
and slipway, the position of which is indicated at g 
n Fig. 1, page 55 ante. This yard comprises a 
masonry quay about 400 ft. long by 18 ft. wide on 
onerete sack base, alongside which is the slipway. 
here are two workshop buildings the full width of 
the quay. One of the buildings is 145 ft. long and 
houses the woodworking section. It is completely 
quipped with modern machines—a considerable 

vance, as the ship carpenters previously had to 

ke use of very archaic appliances, e.g., a hand- 
iriven lathe, two-handled saw, &c. The men have 
‘pparently responded to the change as the work 
iow turned out is reported to be excellent. The 
wood used in the repair of the lighters, launches, 








INTERIOR OF CoaL Depot at Las PALMAS. 


tugs, &c., dealt. with on the slipway, is all imported 
with the exception of the sternposts, the material 
for which comes from a neighbouring island. It is 
stated to be very hard and is steam-heated before 
shaping, an operation which is carried out in a 
casing supplied from the slipway winch boiler. 
Some of the lighters are of steel, hence the necessity 
for the second or metal-working workshop, which 
is 130 ft. long. The shop comprises a small foundry, 
smithy, and fitting and welding shops, and a full 
range of machine tools is installed, driven either by 
individual motors or by belt from a motor-driven 
line shaft. In this case, again, the men have 
readily adapted themselves to the new conditions 
and have proved adept at converting the discarded 
sheathing from the lighters into small castings, such 
as brackets, fairleads, capstan wheels, and rudder 
pintles. 

The slipway itself, being practically a duplicate 
of that installed at Santa Cruz, calls for no comment 
other than that in this case, as the site is in a 
sheltered harbour, still water is available. This 
condition would have permitted the employment 
of a wheeled cradle running on rails, which would 
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have been easier to handle, as the launching of heavy 
craft after they have remained on a sledge cradle 
for some time presents a certain amount of diffi- 
culty. In Santa Cruz the sledge cradle had per- 
force to be adopted, and the objections to that 
type are only recorded here as a reminder that it 
possesses disadvantages. The cradle is hauled up 
the slipway by a winch supplied from a vertical 
cross-tube boiler. This plant is situated in an open- 
fronted building at the end of the slipway, behind 
which, and extending over the quay space also, are 
the offices and stores on the main-road frontage. The 
| premises are provided with power and light through 
| their own electrical installation, transformers, &c., 
the current being supplied by a local distributing 
company. 

|__ One of Messrs. Cory Brothers’ coal depots at Las 
Palmas is situated near the Santa Catalina mole, 
in the position marked h on Fig. 1, page 55, ante. 
It is interesting for the way in which an awkward 
site has been roofed in. The previous depot was 
merely a walled enclosure not covered in, but 
complaints of nuisance due to coal-dust having 
been received from near-by residents, Messrs. Cory 
Brothers decided to roof it over. The existing walls 
were found to be sound enough if left as they 
were, but not suitable for carrying the single- 
span roof eventually decided upon. This was, 
|in consequence, supported on columns detached 
| from the wall. The plan of the walls is an irregular 
| rhomboid with every angle different. From the 
view given in Fig. 25, Plate V, it will be seen that 
the main roof does not extend for the full length 
of the building. At the corners of the facade, 
which is about 122 ft. wide, two original flat-roofed 
office buildings were allowed to remain, The front 
wall between them was heightened to form a gable 
and the intervening space roofed in, as shown. 
From the edge of this roof the main roof extends to 
the quay for a distance of about 107 ft., the span 
at the shore end being 108 ft. 7} in. and at the 
quay end 82 ft. 9} in. The taper, in plan, is not 
symmetrical about a longitudinal centre line, as 
will be seen from the outline given in Fig. 30, on 
this page, the centres of the extreme roof trusses 
being displaced relative to one another by 4 ft. 9 in. 
The height of the eaves is uniform throughout the 
length of the roof, as is also that of the apex, the 
difficulty arising from the splayed alignment of 
the eaves being got over by the insertion of a 
horizontal piece in the centre of the wider trusses, 
as shown in Fig. 30, and as visible at the top of 
Fig. 31, annexed, which is a view of the interior of 
the depot looking towards the shore end. The 
steelwork of the building was supplied by Messrs. 
John Lysaght, Limited, Bristol, but the erection 
was carried out by a local contractor, an operation 
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very rapidly and smoothly performed owing to the | capable of assuming serious proportions. With 
careful manner in which the preliminary marking |‘ cobra” attack, the destruction was found to be 
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spring drive, formed part of the exhibit. Another 
l|ivem of interest was a new form of repeater and 


had been done. 
[It will be noticed from the last illustration that 


| uniform from the lower end of the sample up to a transmitter in which the indications are obtained 
| point slightly above low water mark. On the other| by means of a simple single-phase circuit requiring 





the columns, which are really continuations of the| hand, crustacean attack gave quite a different 
roof trusses, are cased in for some distance above | result. In most cases, the greatest percentage of 
the ground. The space between the low front roof | destruction by crustaceans (Sphaeroma, Limnoria 
and the main roof is cased in by vertical sheeting, | and Chelura) was within an area slightly above low 
and ventilation is provided by an open-sided louvre| water mark. A very noticeable feature of the 
extending for nearly the full length of the roof. | deterioration attributable to crustaceans was a 
The depot is partly open to the quay, as shown in| retardation of the rate of destruction as the higher 
Fig. 26, Plate V. The quay is about 90 ft. in| percentages were registered and the surfaces avail- 

length and accommodates a steam travelling crane. | able for attack became less extensive. 
The depot, in addition to its use as a coal store, is| It will be noted that the test samples of timber 
now also suitable for warehouse purposes, but it is | were confined to Oregon fir and that no hard wood 
possible its utility might be improved by a short|was submitted to ordeal. It was considered un- 
mole running seawards from the quay, and rail tracks | necessary to employ samples of hardwood since all 
therefrom to the interior for wagon handling. species of timber must be subject to lodgment and 
In concluding this account it may be again|damage at the same times and during the same 
pointed out that work of a character such as this in | periods as the softer woods, which being more 
outlying situations has an interest which does not! susceptible and attractive, were more readily 
attach always to operations on the grand scale, | infested. Certain hardwoods, however, do not 
as improvisations are often necessary, and local | exhibit the same amount of deterioration as do soft 
restrictions and conditions, apt to be waived in the | woods. Hewn Ironbark, of the Eucalyptus family, 
bigger work, are often more onerous in smaller | for instance, which is used for fenders, has been 
undertakings. | observed to be practically immune from Limnoria 
lattack, but, on the other hand, it offers little more 


| 











eee a . resistance to TJ'eredo than does Oregon fir. As a 
THE DESTRUCTION OF TIMBER further instance, turpentine tree (Syncarpia lauri- 
IN MARINE WATERS; SYDNEY folia) in log form, as used for piles, usually succumbs 


HARBOUR REPORT. 


THe depredations of marine organisms in timber 
structures immersed in sea water has long been a 


source of anxiety and apprehension to harbour ; - : mer i 
engineers. So rapid and extensive have been the associated with Limnoria in attacks on softwood, 


ravages of these creatures in many situations that is rarely met with under the — circumstances im 
timber piles have been completely destroyed within | the hardwoods commonly in use, which appear to 
a period of a few years. Accordingly, it is not be exempt from ite troublesome depredations. 
surprising that, not only in this country but in the | When the bark is left on turpentine piles, it seems 
United States and elsewhere abroad, investigations | to form an effective natural protection against the 
have been proceeding for some time past in order to lodgment of Teredo larve, but the same bark is 
determine the conditions under which attacks are | 20t entirely proof against the attacks of Sphaeroma 


fostered and the best means of warding them off | and Limnoria, though it hampers the progress of 
| these crustaceans. Sphaeroma, which is the largest 


comparatively slowly to Limnoria and Teredo 
within the limits of the sapwood, while the heart- 
wood may be similarly destroyed by JLimnoria 
wherever access is afforded. Chelura, normally 





or counteracting them. 


Following the publication in 1932 of a report on 
‘The Destruction of Timber by Marine Organisms 
in the Port of Sydney,” the Maritime Services 
Board of New South Wales has issued a Supple- 
mentary Report, No. 1, in which the study of the 
depredations of marine boring pests at the port 


has been advanced another stage with the in- 


auguration of a series of control test stations for the | 


determination of annual cycles of attack. The 
records for the years 1932, 1933 and 1934, from two 
stations (Manly and Pyrmont) at widely distant 
points in the harbour, which are set out in full detail, 
show strangely contrasting results. At the former 
station, where the preponderance of attack is by 
“* cobra,”’ the local vernacular term for all borers of 
the family T'eredinidae (“ shipworm "’), the period of 
greatest intensity of attack ranged through the 
months from November to February, while at the 
latter station, with preponderant attack due to 
crustaceans, the peak was reached in August. Manly 
station, it may be explained, is at the cove of that 
name near the North Head at the entrance of the 


harbour, while Pyrmont is more recessed from the | 


coastline within the creek known as Darling Harbour. 

The course of procedure in the investigation was 
as follows. An Oregon fir timber control sample 
was immersed each month at the stations and 
examined at monthly intervals thereafter, simul- 
taneously with the placing of an additional sample, 
so that at the end of a twelve months period, twelve 
samples had been placed in position 
were scantlings, 5 ft. long with a cross section of 
3 in. by 3 in. They were suspended with weights 
attached to the lower erds, so that the upper ends 
were exposed to the extent of 2 ft. at low water 
during ordinary spring tides, high water during 
ordinary spring tides giving 3 ft. of cover. The sites 
of the experiments were carefully selected and the 
scantlings were located in positions where destruc- 
tion of permanent structures (wharves, &c.) by 
marine organisms had been most severe. 


At each inspection a small section was sawn off | 


the lower end of the sample, due allowance being 
made for mortality in the borers caused by the 
operation, which never failed to disclose an invasion 


The samples | 


| erustacann borer in the waters of Port Jackson, is, 
|in fact, particularly inimical to all kinds of timber 
wharf piles. Many turpentine piles in Walsh Bay, 
have been so reduced in sectional area, mainly by 
the ravages of Sphaeroma, that within a space of 
14 years to 16 years they had to be withdrawn and 
repaired. Reports from the ports of Newcastle 
(New South Wales) and Brisbane (Queensland) 
|show that Sphaeroma is even more abundant at 
|those places than in Port Jackson, that it works 
faster and is responsible for greater destruction. 

It has been claimed by certain authorities that the 
sustenance of T'eredo is obtained from the timber 
fibres into which it bores, and this reasonably pro- 
bable contention is borne out by the experimental 
results at Sydney Harbour. There was marked 
mortality among the borers soon after a test sample 
reached the stage of destruction at which no further 
fibre nutriment remained to be absorbed. Close 
inspection of the samples showed that “ cobra ” 
survived only for a period of six months after a 
sample had reached the stage in question. 

The Report, which has been prepared by Messrs. 
R. A. Johnson, F. A. McNeill and T. Iredale under 
| the direction of Mr. A. J. Debenham, Engineer-in- 
Chief of the Maritime Services Board contains much 
| interesting and useful information. 
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(Continued from page 62.) 


Or the remaining exhibits in the trade section 
|to which we wish to refer, we may first mention 
jthat of Messrs. Ferranti, Limited, Hollinwood, 
| Lancs, who showed, in addition to a range of 
| electrical-measuring instruments, an improved form 
of small self-starting synchronous motor suitable 
for clock and other drives. This motor is of the 
| totally-enclosed type with bearings at both ends, 
and is provided with a spring-loaded flywheel which 
has the effect of improving the performance during 
voltage surges or fluctuations without disturbing 
the starting conditions. Time switches operated by 
| this motor, some of which were fitted with a reserve 





only three connecting wires. The iron circuit of the 
repeater consists of a curved limb with uniform 
air gaps between it and the two sections of the split 
return limb, which are concentric with it. The 
main limb carries at each end a coil and the windings 
of the two coils are opposed so that the whole of 
the flux produced leaks across the air gap between 
the main and return limbs. As the two coils are 
connected in series across the mains, the total flux in 
the air gaps remains practically constant, although 
the proportion produced by each coil may be varied. 
A single-turn coil, which carries a pointer, surrounds 
the main limb and is free to move along it with no 
restraint other than that due to the magnetic 
damping, and owing to the repulsion between this 
coil and the two fixed coils the former takes up a 
position of equilibrium at the magnetic neutral 
plane where the flux is zero. This position depends 
upon the proportion in which the coils of the repeater 
share the total voltage between ‘them, and as this 
proportion is varied by the movement of the trans- 
mitter the pointer follows these movements. It 
will be clear that as the indications depend upon 
voltage ratios, they will not be affected by varia- 
tions in the supply voltage, and as no permanent 
magnets or springs are employed the accuracy of 
the repeater is not affected by any changes in these. 
Moving-coil voltage regulators and a testing bench 
incorporating regulators of this type were also 
exhibited, but these have been referred to in our 
columns on previous occasions, one example having 
been dealt with on page 47, ante. 

A comprehensive selection of instruments and 
apparatus, mainly intended for electrical and radio 
measurements in laboratories, was exhibited by 
Messrs. Claude Lyons, Limited, 76, Old Hall-street, 
Liverpool, 3. Several of the items, however, had 
other applications, and one of these, known as the 
“ Strobotac,”’ is illustrated in Fig. 16, on page 115. 
It is a portable form of stroboscope primarily 
intended for speed measurements, although it can 
also be used for investigating reciprocating or 
rotating mechanisms of all kinds. Intermittent 
light is furnished by a neon lamp mounted in a 
reflector which focuses the light at a distance of 
about 8 in. from the instrument. Alternating 
current is supplied to the instrument from the 
mains and the lamp is flashed by means of a trig- 
gering oscillator, the frequency of the flashes, and 
consequently the speed at which a rotating body 
appears to be stationary in the beam, being read 
directly in revolutions per minute on an illuminated 
dial at the side of the instrument. It should perhaps 
be explained that Fig. 16 shows an earlier form of 
instrument than that exhibited, in which the dial 
was located inside the casing and read through a 
window. A slow-motion drive was also fitted to 
this instrument. On 50-cycle mains, and using 
multiple synchronisms, speeds up to about 60,000 
r.p.m. can be measured. The calibration is adjusted 
by means of a vibrating reed operated by the mains 
voltage, the trimmers of the oscillator being varied 
until the reed appears to be stationary when the 
dial is set to the known frequency of the reed. The 
whole calibration will then be accurate and readings 
can be obtained to within +2 per cent. The 
instrument measures 6} in. by 9 in. by 10 in., and 
weighs 12 lb., while the energy consumption is only 
|25 watts. In addition to its own oscillator, the 
|lamp may be flashed by an external contactor or 
|by the supply frequency. The instrument is 
| specially useful for checking the speeds of spinning 
| spindles and for other applications in textile mills. 
jas well as for examining valve springs, cam 
| mechanisms, &c. 
| The exhibit of Messrs. Salford Electrical Instru- 

ments, Limited (Messrs. General Electric Company, 
| Limited), Peel Works, Silk-street, Salford, 3. 
j included electrical-measuring instruments, photo- 
electric cells, and various instruments incorporating 
|the latter. One instrument of this type exhibited 
was the comparative gloss meter illustrated ™ 
| Fig. 17, on page 115. It is intended for comparing 
the gloss of various surfaces, as indicated by the 
| specular and diffuse reflections from the surface, 
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with those from a suitable reference surface. The 
tube on the left in Fig. 17, inclined at 45 deg., is a 
lamp unit which projects a collimated beam of 
light on to the surface situated at the base of 
the instrument. The other inclined tube contains 
a photo-electric cell connected to a micro-ammeter, 
the reading of which is a measure of the rela- 
tive gloss of the surface under test. To measure 
the diffuse reflection, the photo-cell tube is removed 
and fitted in a vertical position into the aperture 
shown closed by a cover in the illustration. The 
micro-ammeter, which reads directly from zero to 
100 per cent., is mounted in a separate unit, together 
with a rheostat and voltmeter, which are used to 
keep the voltage applied to the lamp constant. 

















Fig. 16. Stropotac Strosposcopic Lamp ; 
Messrs. CLaupDE Lyons, LIMITED. 








(581.0.) 


“ENGINEERING” 
Messrs. GENERAL 
Exectric Company, LimirEp. 


Figs. 19 anp 20. ELEcTRoN MICROSCOPE ; 


Fig. 18, annexed, shows an electrical micro- 
meter exhibited by the firm and intended to measure 
the thickness, or the departure from the required 
thickness, of metal foil. It has the advantages that 
no actual contact with the foil is necessary and the 
thickness of the metal is determined independently 
of any lacquer, varnish, paper, &c., with which it 
may be coated. The principle upon which the 
instrument depends for its action is that radio- 
frequency energy is absorbed by the metal to an 
extent which depends upon the nature of the metal 
and its thickness. The foil is passed, or placed, 
between two cylinders set at a fixed distance apart 
and radio-frequency energy from a valve oscillator 
is Supplied to the two cylinders, traversing the gap 
between them. Any variation in the energy 
absorbed is indicated by a galvanometer calibrated 
to read directly either the actual thickness of the 
foil or its departure from the normal thickness. 
Each instrument is calibrated for a given metal 
ind if the thickness of any other metal is to be 
measured the readings must be corrected for the 
relative resistivity. 

Turning now to some of the exhibits in the 
research section we may first refer to those of the 
Wembley Research Laboratories of Messrs. General 
Electric Company, Limited, Magnet House, Kings- 
way, London, W.C.2. These included photo-electric 
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work and a demonstration of the properties of 
luminescent materials, some other apparatus being 
shown of which perhaps the most interesting item 
was the electron microscope illustrated diagram- 
matically in Figs. 19 and 20, on this page. The 
microscope consists of a specially designed cathode- 
ray tube which enables the electrons emitted from 
a heated cathode surface to be focused by an 
electrical-lens system so that a greatly enlarged 
electron image of the surface is projected on to the 
fluorescent screen of the tube. The image, it may 
be explained, is a graphical representation of the 
emission from different parts of the surface, the 
parts of high emission appearing bright on the 
screen and vice versa, A diagrammatic longitudinal 
section of the tube is given in Fig. 19, and in this 
ce is the cathode, while the lens system consists of 
|two circular cupro-nickel diaphragms a and 6 set 
|1 mm. apart and having central apertures 1 mm. 
|in diameter. Fig. 20 shows the lens system to a 
|larger scale, the dotted lines representing equi- 
| potential surfaces and the continuous lines showing 
| the paths of the electrons. The focal length of the 
| lens system is controlled by the potentials on the 
|diaphragms, the potential on the anode being 
3,000 volts and that on the focusing electrode 

















Fia. 17. Gioss Meter; Messrs. SALForD 
EvecrricaL INSTRUMENTS, LIMITED. 
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50 volts in the particular case illustrated. The 
magnification is altered by varying the distance of 
the cathode from the focusing electrode, this being 
accomplished by the differential screw d, Fig. 19, 
which when turned causes a Tombak bellows e, on 
which the cathode is mounted, to expand or con- 
tract. The tube is continuously evacuated, but 
can be opened to enable the cathode to be changed 
by breaking the large ground-glass joint f. By 
sliding the joint the cathode can be moved laterally 
to obtain an image of different parts of the surface. 
The tube has been used at Wembley to obtain 
electron images of different oxide-coated nickel 
surfaces and also for studying the crystal structure 
of metals, this being rendered possible by the fact 
that the oxide deposit is differently distributed 
over the individual crystals. Two small sealed-off 
electron microscopes were shown in operation to 
enable the type of electron image obtained to be 
seen and also to demonstrate the action of the 
various controls. 

Considerable interest and importance also attaches 
to the exhibits of electron multipliers, in which the 
phenomenon of secondary emission is utilised for 
the amplification of small electrical effects. In these 
multipliers, each primary electron emitted from a 
heated cathode, or from photo-electric material, 
when directed on to a specially-sensitised target, 





cell apparatus for photometric and colorimetric 


may yield as many as nine secondary electrons, and 
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as several stages can be employed in cascade, a very 
high over-all amplification is possible. One of the 
exhibits in this category was a photo-electric cell 
combined with a single-stage electron multiplier, 
and this was used to show the variations in the 
secondary emission coefficient which accompany 
changes in the primary voltage. An idea of the 
efficiency of cells of this type may be obtained from 
the fact that a current of as much as 300 micro- 
amperes per lumen can be obtained. Another 
exhibit was arranged to show the increase in electron 
currents produced by secondary emission in a six- 
stage electron multiplier, the electron beam being 
directed from one target to the next by crossed 
electrostatic and magnetic fields. The potential 
between the targets is increased in steps of 100 volts, 
and an overall amplification of 3,000 is readily 
obtained in this way. To obtain the full emission 
from all the targets the magnetic field must be 
critically adjusted, and the effect of this adjustment 
in a multi-stage multiplier was rendered visible in 
a particularly interesting manner by coating the 
targets with fluorescent material. 

One other exhibit to which reference may be made 
was an extremely sensitive form of electrostatic 























Fie. 18. ExtrcorricaL MIcROMETER FOR FolLs ; 
Messrs. SALForD ELEcTRicaL INSTRUMENTS, 
LimItTEb. 
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voltmeter of sufficiently low capacity to enable it 
to be used for radio-frequency measurements. In 
this, the two electrodes consist of a small flat metal 
plate and a loop of thin tungsten wire in the form 
of a long inverted vee. The electrodes are enclosed 
in an evacuated glass bulb in a vertical position, 
and when a potential is applied between them the 
wire loop is repelled from the plate to a distance 
dependent upon the voltage, measurements being 
made by projecting the wire and plate on to a 
scale. It may be noted that the deflection due to 
a potential of 5 volts is easily readable, this high 
sensitivity being due to the fact that the wire loop 
is only just stable under the action of gravity. 
The elastic bending of the wire loop as a cantilever 
provides a small controlling force. 


(7'o be continued.) 








British STANDARD CoLp-RoLLep Brass SHEEtTs.— 
The British Standards Institution has recently issued 
revised copies of the specifications for cold-rolled brass 
sheets, strip and foil of the three compositions which are 
most important to users. These are designated Nos. 265, 
266, and 267—-1936. A new composite specification, 
bearing three numbers, namely, 711, 712, and 713—1936, 
has also been issued. This deals with three qualities of 
gilding-metal sheets, strip and foil. All four publications 
cover material up to No. 3 8.W.G. (0-252 in.) in thick- 
ness. Copies, price 28, 2d. a ag, asa free, may be obtained 
from the B.S.I. Publications Department, 28, Victoria- 





atreet, London, S.W.1. 
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LATE SIR JOHN A. F. 
ASPINALL. 


Tae regretted death of Sir John Aspinall, which 
occurred on the 19th inst., not only removes a very 
notable figure from our midst, but closes a list of 
what, with all honour to them, may be termed 
locomotive engineers of the older school. To Sir 
John in his younger days there came opportunities 


THE 
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mechanical men felt to be fully justified. His | Institution of Civil Engineers, he had discussed many 
service in that capacity proved the correctness of | transport matters such as the size and braking of 
| the view taken by his company, and the line continued | wagons, private ownership of wagons and so on; 
to keep abreast of the times on sound economic | while his presidential address before the Institution 
|lines. Soon after this change he introduced large | of Mechanical Engineers in 1909 was devoted mainly 
8-wheeled goods locomotives capable of hauling|to the Liverpool and Southport Railway, a not 
1,000 tons behind the tender, and demonstrated so | inappropriate subject, since in those days the 
convincingly the economic advantages of large train | president’s address was delivered in the spring. and 
loads that the effect on British practice was wide- | the Institution visited Liverpool during the following 





which he was not slow to take, and which, success-| spread. Again, he made the first notable venture | 
fully met, established for him a position which was | in electrification in this country, apart from parely 
unique in the English railway world. One of the | urban service on a relatively small scale, completing 

many famous sons of Crewe, trained under Rams-| the Liverpool and Southport line in 1904. This 
bottom and Webb, he, like many others from that) jine worked on 600-volt direct current. In 1916 
school, soon got a start in his profession, leaving the Manchester- Bury line was electrified, 1,200 volts 
Crewe, where he had after his pupilage acted as | direct current being employed for the first time in 
assistant to the manager of the steel works, to go to| this country. . 

Inchicore as manager of the works of the Great! [¢ ig not possible to enter into all the details of 
Southern and Western Railway of Ireland. After | Sir John’s work in a very full life. As Chief Mech- | 
some eight years in this position, in 1883 he became , 
locomotive superintendent of that railway, only 
three years later to transfer to the Lancashire and 
Yorkshire Railway as Chief Mechanical Engineer. 
It was in the latter connection that he established 


his reputation. 

The shops at Horwich which he laid out, equipped 
and organised, were for very many years regarded 
as a model to be examined by all connected with 
such works, and Horwich methods were adapted | 
to many other centres. Horwich men also came to 
have @ reputation all their own, which rivalled if it 
did not excel that enjoyed by those trained earlier 
at Crewe. 

In quite a recent article we had occasion to speak 
of Mr. Aspinall’s (as he then was) engines and to | 
remark upon the fact that from what was then 
ordinary practice, he, in his inside cylinder Atlantics, 
suddenly raised the boiler centre to the height of 
8 ft. l1l}in. At the time, Mr. Ivatt at Doncaster 
was turning out his first Atlantics, and the two, | 
both old Crewe men and fast friends, were continu- 
ally in touch with one another. In the end, Mr. 
(spinall’s engine was out of the shops shortly 
before Mr. Ivatt’s. The reference above mentioned 
brought from Sir John a letter in his old friendly 
style in which he referred among other things to the 
attention he had always paid at Horwich to inter- 
changeability. It was his aim to procure 
economy in maintenance by these means and he 
concentrated upon the fewest possible types of loco- 
motives, making large numbers of three designs in 
particular, viz., a 4-4-0 passenger, a six-coupled 
goods, and a side tank. Further, standardisation was 
extended between the classes themselves, a practice 
that had not hitherto been followed to any extent in 
this country, so that at the end of his time with the | anical Engineer of the Lancashire and Yorkshire 
company, out of 1,500 engines 1,200 had the same | Railway, his work extended far outside the loco- 
valve gears and axle boxes, as well as numerous | motive field, and throughout was characterised by 
other details. Such a policy made for great economy | a desire to weigh up all aspects with the one object 
both in construction and maintenance. The Lanca-| of arriving at sound conclusions. His charm of 
shire and Yorkshire system may be said at that time | manner always made any contact with him in such 
to have been ripe and suited to such a policy. Its | connections a pleasure. 
ramifications, of course, did not involve such} Throughout his life Sir John kept in close touch 
varied conditions as in the case of the main line | with the institutional side of the profession. A very 
companies, but it nevertheless stands to Sir John’s | pleasant and informative speaker, his contributions 
peculiar honour that he led in practice in those days|to discussions were always welcome, while the 
in a way that taught the larger companies many | papers he read were numerous and without excep- 
lessons. The tinve came naturally in the end, as it| tion interesting. Some of the latter, like that on 
always does in standardisation schemes, when a/|‘* Train Resistance * read before the Institution of 
break-away had to be made, but this is no reflection | Civil Engineers in 1901, attained a classic reputation 
on the value of Sir John’s policy over many years. | and are still referred to. In fact Mr. Stanier, in his 

In another direction in his Horwich days Sir John | paper read before Section G of the British Associa- 
exhibited his breadth of view. The Mechanics | tion last autumn, paid a well-merited compliment to 
Institute, which he started in 1888 and encouraged in | Sir John for this early contribution, as did also Sir 
every way possible, was a very considerable advance | Henry Fowler, one of Aspinall’s assistants at the 
on anything else at tlat date in the railway world,| time. For this paper the award was made of the 
and was regarded as one of the things not to be | Institution’s Watt gold medal, and it is interesting 
missed by visitors. We turned up lately a report of | that at the very close of his life Sir John should have 
one of its annual prize distributions—-Mr. Aspinall | been awarded another Watt medal, this time by the 
presiding, Professor Unwin giving away the prizes, | Institution of Mechanical Engineers, for contri- 
chrysanthemums “as usual’’ from Mr. George | butions to the advance of engineering. As is known, 
Hughes's house decorating the hall, and Mr. Hughes | this was the first award of its kind made by the 
and Mr. Henry Fowler moving and seconding votes | Institution. Reports which he presented to the 
of thanks—familiar names all. Sir John always | International Railway Congress were replete with 
retained his interest in education and rendered | information, and his James Forrest Lecture, de- 
Liverpool University most effectual assistance in| livered in 1922, also touched on most interesting 
establishing its Chair of Engineering. aspects of railway operation, especially electrification | 
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In 1899, Aspinall was appointed general manager | and the effects likely to follow upon the grouping of | 
of the Lancashire and Yorkshire Railway Com-|the railways into larger systems. 
pany, an unusual departure from eustom, but which ' 1918, in his address delivered as President of the 


Previously, in | 





summer. 

Sir John’s affection for the last-named body was 
of the warmest, and one of the most pleasant recol- 
lections still enjoyed by many will be of the summer 
meeting held in Birmingham and London during his 
term of office. The meeting was notable as the 
occasion of an official visit of the American Society 
of Mechanical Engineers to our own institution, and 
Sir John acted, as may be imagined, most charmingly 
as host. With the possible exception of Mr. Ambrose 
Swasey it is probable that few of the party of 
visitors are now deft, but speaking not many years 
since with some of the survivors, one could not help 
being struck by the happy recollections still enter- 
tained of the general ‘hospitality extended on that 
occasion, ahd in particular, of the pleasure which 
had been directly due to contact with Sir John’s 
personality. The yearfollowing, the visiting socict, 
did him the honour of electing him an Hon. Member. 

He was created a ‘knight in 1917, thus again 
bringing credit to the railway world, and in par- 
ticular to locomotive cireles, since in those days 
honours in railway engineering circles had always 
been few and tar between. At the commencement 
of the war he was detained in Germany for some 
three months, but was-returned to England.  Afte: 
the war he resigned his railway connections and did 


| much useful work as consulting mechanical engineer 


to the Ministry of Transport, during the period when 
the grouping schemes were being brought into 
shape. In 1924 until 1926 he acted as consultant 
to the newly formed London Midland and Scottish 


| Railway, retiring from active work in the latter year. 


The foregoing sketch of Sir John’s career will be 
obviously incomplete to those who were fortunate 
to know him intimately ; indeed, we feel that any- 


| thing we might say would do less than justice to the 


subject, but we have endeavoured to record how 


| professional respect and personal regard were not 


only his due but were warmly accorded to him, 
and centred in his person to a remarkable degree. 
At the same time it is a pleasure to witness to 
the fact that the honours that came to him placed 
no gulf whatever between him and his friends, 
associates in business, and subordinates. 








THE LATE SIR GEORGE HUNTER, 
K.B.E. 


By the death of Sir George Hunter, which took 
place, we regret to record, at Jesmond, Newcastle- 
on-Tyne, on Thursday, January 21, in his ninety- 
second year, the shipbuilding industry of the 
country has lost a notable pioneer and Tyneside 
one who was well known as a fair and just employer 
and a hearty supporter of the district’s many social 
activities. In a wider circle he will best be remem 
bered as the builder of the Mauretania, a ship which, 
as the holder for many years of that mythical emblem 
the Blue Riband of the Atlantic, will always find 
a place in British history. The firm with which 
Hunter was so long connected has built no more 
notable vessel, and had he no other claim to enduring 
memory, Sir George’s connection with this remark- 
able vessel would ensure him a secure place in ship- 
building history. 

George Burton Hunter was born at Sunderland 
on December 19, 1845, his forebears on both sides 
being connected either with the sea or with ship- 
building. He received his education at private 
schools until the age of thirteen, and then served 
for nearly two years as pupil to Mr. Thomas Meek, 
engineer to the River Wear Commissioners. In 
1861 he was apprenticed to Messrs. W. Pile and 
Company, afterwards Messrs. W. Pile, Hay and 
Company, shipbuilders of Sunderland, and on 
the expiry of his time was placed in charge of theit 
drawing office and yard work at a period when the 
firm was engaged on the construction both of wooden 
ships and of iron and “ composite ” vessels. The 
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firm built many of the * clippers * 
China tea trade. In 1869 he left Sunderland to 
vain experience on the Clyde in the service of 
Messrs. R. Napier and Sons. Here he served 
under Mr. (afterwards Sir William) Pearce, but 
returned two years later as manager of Messrs. 
Pile’s vard. In 1874, on the death of Mr. Pile, 
he joined Mr. 8S. P. Austin, of Sunderland, in 
founding the iron and shipbuilding business of 
s. P. Austin and Hunter. During this period Mr. 
Hunter introduced a system of double bottom 
construction on 8.8. Fenton, the combination of 
transverse framing with the cellular arrangement 
of the floors and keelsons for carrying water ballast 
being still in common use. 

Hunter’s partnership with Mr. Austin continued 
until the end of 1879, when he began his long 
connection with the Wallsend Shipyard. This 
yard dates from 1872 and was at first managed by 
Mr. (. S. Swan, who died in 1878. On Hunter 
joining the firm, however, the business was re- 
constituted under the title of C. 8. Swan and Hunter, 
while in 1895 it became a limited liability company 
with Mr. Hunter as chairman. Shortly afterwards 
the works of Messrs. Schlesinger, Davis and Com- 
pany were added. In 1903 an amalgamation took 
place with Messrs. Wigham Richardson and Com- 
pany, Neptune Works, Walker-on-Tyne, a firm 
which, since 1860, had won a high reputation not 
only for the building of ships, but also of machinery. 
\t the same time the repair work of the Pontoon and 
Dry Dock Company was taken over, the combined 
concern being known as Messrs. Swan, Hunter 
and Wigham Richardson, Limited. In later years, 
other old-established yards on the Tyne were ab- 
sorbed, amalgamation was effected with Messrs. 
Barclay, Curle and Company, and the North British 
Diesel Engine Works on the Clyde were purchased. 
The firm also had a shipyard at Sunderland, large 
interests in Scottish ironworks and collieries in 
the north of Ireland at Londonderry. 

The period between 1880 and the building of the 
Mauretania in 1907 was one of continuous expansion. 
\t the beginning of this time the Wallsend ship- 
yards occupied only about 7 acres, with a frontage 
to the river of 270 ft., and employed some 700 men, 
mainly on the construction of cargo vessels of small 
tonnage. In fact, the contract for building the 
Monkseaton, which had a carrying capacity of 4,350 
tons, was a landmark in the history of the firm 
at that time. Another outstanding achievement 
the construction of the Ivernia, a Cunard 
steamship of 14,000 tons, in 1900. Nevertheless, 
in 1897, the firm built 66,787 tons, a total which 
included a pontoon dock for Havana, and by 1905 
this had progressively risen to 82,447 tons, including 
the Nigerian floating dock. In 1906 the output was 
126,921 tons, including the Mauretania and the 
triple-screw steamers Osmanieh and Empress. 
\t that time the yard had been extended to cover 
78 acres of land with sixteen building berths, one 
graving dock, two vontoon floating docks, as well 
as engine and boiler works, the whole having a river 
frontage of 4,200 ft. About 6,000 men were 
employed, 

During this period timber had given place to 
iron and this, in turn, had been replaced by steel 
in ship construction, two developments which had 
had a profound effect on naval architecture and 
ziven rise to many problems in whose solution 
Hunter, as a leading shipbuilder, played a prominent 
part. In addition, he introduced the practice of 
placing the shipbuilding slipways under cover, and 
it Was on one of these roofed-in slipways that the 
Ivernia built. Two of the largest slips at 
Wallsend are equipped in this way and the idea 
has been largely copied in America and Germany. 
With the coming of the present very large ships 
there has been a reversion to the practice of open-air 
construction, 

During the 


wars} 


was 


was 


war the company built over 100 
ps of various types, and constructed engines 

aggregate capacity of 2,000,000 h.p., while 
over 700 ships were repaired. Since 1919 the 
history of the firm has made less cheerful reading, 
for reasons which are too well known to require 
A notable piece of work undertaken 
(luring this period, however, was the construction of 
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Singapore, the design of which was governed by 
two special considerations. First it was desirable 
to provide for self-docking on account of the local 
conditions to be met, and secondly, it had to be 
capable of transport from England to the East. 
Accordingly, the dock was constructed in seven 
sections, the pontoons of the central sections being 
deeper and stronger than those on either side in 
order to deal with the heavy load of the docked 
ships. For the journey out the dock was broken 
on each side of this strong section and the two ends 
joined to form one tow, the central section being 
transported separately. The dock itself is a minia- 
ture dockyard, its equipment including a power 
station, repair factory and residences for the 
master and crew. Steam is generated by oil- 
fired water-tube boilers and is utilised in three 
turbo-alternators. These alternators supply current 
to the main pump motors and to two 500-kW motor- 
generators which produce direct-current for operat- 
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ing the auxiliaries, the latter including the eight 
16-ton capstans by which the ship is worked in and 
out. 

On the occasion of his retirement from the 
chairmanship of the company in 1928, Hunter 
summed up his work by pointing out that it was 
noteworthy that during his 48 years’ connection 
with the Tyne he had built only two sailing ships 
and that recently an increasing proportion of the 
output of the yard had been equipped with internal- 
combustion engines. 

George Hunter was made a Knight Commander 
of the Order of the British Empire in 1918 for his 
services during the war, and several years previously 
had been admitted to the honorary degree of Doctor 
of Science in Durham University, for his work at 
Armstrong College. He was a member of the Council 
of the Institution of Naval Architects and of the 
Technical Committee of Lloyd’s Register. He had 
also served as Mayor of Wallsend, of which town he 
was the second Freeman. 








LABOUR NOTES. 


Tue Monthly Trade Report of the United Pattern- 
makers’ Association states that in December the 
number of unemployed members was 146, as compared 
with 177 in November. “ The year that has just gone,” 
writes Mr. Findlay, the general secretary, “ has been 
the best of this century, apart from the war years 
and 1920. We have to go back to the year 1899 for a 
lower average. 1936 shows 2-6; in 1899 it was 2-1; 
and all the evidence at the moment seems to indicate 
a continuance of this happy state of affairs from a 
society point of view. We have not only less members 


unemployed, but this reduction is enhanced by an 
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added just over 400 more to our members, which 
takes us above our 1932 figures, wiping out the reduc- 
tions of the previous three years. Now is the time for 
our members to be up and doing. A big drive by 
members inside the shops and we ought to top the 
11,000 within a very few months.” The total member- 
ships at present is 10,660. 


Writing in the Monthly Report of the United 
Society of Boilermakers’ and Iron and Steel Ship- 
builders, Mr. Mark Hodgson, the general secretary, 
says :—*‘ It is pleasing to note that, after long years 
of trade depression, the orders in hand and future 
prospects, point to 1937 being a successful year. 
Shipyards which have been idle for years have secured 
orders, and the benefit of this will, of course, be felt 
on the engineering side. A glance at the chart com- 
piled from Lloyd’s Register’s statistics shows the gross 
tonnage building in Great Britain and Ireland to be 
a steadily rising figure—a position which would have 
been still better had British shipowners been as patriotic 
themselves as they wish us to be. I notice in this 
connection that Duteh shipyards have booked orders 
for coasters and liners for British owners, one of the 
most important being the Blue Funnel Line. Of 
five ships ordered by this company, only two are to be 
built in the British Isles, orders for two having gone 
to Hongkong. A little while ago, when the question 
was raised of ships for British owners being built 
in German yards, it was stated that it was due to the 
necessity for realising frozen credits in that country. 
I wonder what the explanation will be this time.” 


At the end of December, 9,062 members of the 
United Society of Boilermakers and Iron and Steel 
Shipbuilders were ** signing the books,’ as compared 
with 9,008 at the end of November. The number of 
members on superannuation benefit decreased from 
1,683 to 1,676, and the number on sick benefit increased 
from 876 to 924. The expenses in December amounted 
to 3,3481. 5s. 7d. ; in November they were 2,5881, 14s.9d. 
There was a net increase in the membership during 
December of 785. 


The Ministry of Labour Gazette states that among 
insured workpeople between the ages of 16 and 64 
(excluding agricultural workers) the percentage un- 
employed, including those temporarily stopped, in 
Great Britain and Northern Ireland was 12-2 at 
December 14, the same as at November 23, as compared 
with 14-1 at December 16, 1935. At December 14, 
there were 1,365,035 persons on the registers of em- 
ployment exchanges in Great Britain who were out 
of a situation. This was 2,457 less than at November 


23, and 220,955 less than at December 16, 1935. The 
total included 1,107,521 men, 38,421 boys, 181,888 
women, and 37,205 girls. 

There were registered as unemployed in Great 


Britain, 130,888 men, 2,401 boys, 58,155 women, and 
3,397 girls who were on short time or otherwise tem- 
porarily suspended from work. The total of 194,841 
was 6,198 more than at November 23, but 10,733 less 
than at December 16, 1935. Of persons who normally 
seek a livelihood by means of jobs of short duration, 
there were on the registers in Great Britain 66,973 
men, 127 boys, 1,728 women, and 15 girls. The total 
of 68,843 was 1,376 more than at November 23, but 
8,158 less than at December 15, 1935. 


The total of 1,628,719 persons on the registers at 
December 14 included 1,400,188 insured persons who 
were applicants for insurance benefit or unemployment 
allowances, 128,303 other insured persons (including 
insured juveniles under 16 years of age), and 100,228 
uninsured persons. Of the 1,400,188 applicants for 
benefit or allowances, 744,437 had claims admitted for 
insurance benefit; and 578,987 had applications 
authorised for allowances; the balance of 76,764 
included 43,850 persons whose position under the 
conditions relating to contributions paid and benefit 
received had not been determined, 8,167 persons who 
had been disqualified for short periods from receiving 
benefit, and 24,747 persons whose needs had been held 
not to justify payment of unemployment allowances. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in December are estimated to have resulted in an 
increase of about 60,2001. in the weekly full-time wages 
of nearly 439,000 workpeople, and in a decrease of 
2251. in those of over 15,000 workpeople. The prin- 
cipal increases affected workpeople in the cotton- 
spinning industry; woollen and worsted operatives 
in Yorkshire ; retail bespoke tailors in England and 
Wales ; and coal miners in Leicestershire and Notting- 
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rates of coal miners in Warwickshire. 
reported as having come into operation during 1936 
have resulted in total net increases estimated at about 
487,0001. in the weekly full-time wages of over four 
million workpeople. Only about 400 workpeople were 
reported as having sustained a net reduction in wage 
rates during the year 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
December, was 49. In addition, 27 disputes which 
began before December were still in progress at the 
beginning of the month. The number of workpeople 
involved in the above disputes, including workpeople 
thrown out of work at the establishments where the 
disputes occurred, was over 29,000, and the aggregate 
duration in December of the disputes was about 
195,000 working days. 


The New York correspondent of The Times stated 
on Friday last week that, after a nine days’ conference 
in Chicago, the five large unions of railwaymen in 
America had decided to demand a 20 per cent. increase 
in wages, a five-hour day, and a 30-hour week. The 
unions represented were the Brotherhood of Loco- 
motive Engineers, the Brotherhood of Locomotive 
Firemen and Enginemen, the Brotherhood of Railway 
Trainmen, the Order of Railway Conductors, and the 
Switchmen’s Union of North America. Under the 
Railway Labour Act the companies must set a time for 
meeting representatives of the unions within 30 days 
after a demand has been made to them. In the 
event of failure to agree, the matter goes to the Railway 
Labour Board for adjudication 


By a substantial majority, a delegate conference 
of the Associated Society of Locomotive Engineers 
and Firemen, which sat in London last week, rejected 
the adverse finding of the Railway Staff National 
Tribunal on the organisation’s claim fur higher wages 
and improved conditions, including a six-day working 
week of 36 hours. A second resolution instructed the 
executive committee to reopen negotiations with the 
companies “with a view to reaching an improved 
settlement.” It is difficult to tell what will happen 
after the executive have seen the companies’ represen- 
tatives, but it is believed that new negotiations will 
follow the meeting. 


The trouble at Harworth Colliery, in Nottingham- 
shire, appears to be reaching a critical stage. The 
difference, at its root, is one between the Mineworkers’ 
Federation of Great Britain and the Miners’ Industrial 
Union. Until recently the owners at Harworth pre- 
ferred to employ members of the latter body, and a 
strike took place of mine-workers who objected to the 
The employers, it is understood, do not 


That, how- 


practice, 
now require men to belong to any union. 


ever, does not satisfy the Mineworkers’ Federation, | 
which clearly desires to oust the Industrial Union as a 
representative body entitled to negotiate with the 
coalowners, not only at Harworth, but throughout the 
county. 
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TRAILER WITH SCAMMELL TRACTOR. 


The matter was considered at a special delegate 
conference of the Mineworkers’ Federation in London 
last week, and the following resolution was adopted : 

** That this conference of the Mineworkers’ Federation 
of Great Britain, having considered the position at 
Harworth Colliery and the deliberate attempt of the 


| organised employers in that district to prevent the 


mineworkers joining the organisation of their choice, 
empowers the executive committee to take a ballot 
vote of the entire coalfields upon the question of 
enforcing the principle of the freedom of organisation 
and trade union recognition for those so organised. 
Further, it requests the executive committee to 
approach the general Council of the Trades Union 
Congress in order to enlist the support of the whole 
trade union movement for this principle, and in the 
meantime the executive committee to take all necessary 
steps to deal with questions which have been raised 
or may arise, and the conference stands adjourned, 
to be recalled by the executive committee.” 


What is claimed to be the largest single group life 
and pensions policy ever issued in this country was 
signed recently at a dinner given by the Legal and 
General Assurance Society to the officials and works 
representatives of the United Steel Companies at 
Sheffield. Ninety per cent. of the eligible employees 
joined at the inception of the scheme, which was 
strongly recommended to the men, it is stated, by their 
trade unions and works’ councils. The negotiations 
for the scheme began in April, 1935, and the first part 
embraced 1,500 employees only. Subsequently, other 
branches were brought in until, finally, a scheme was 
devised which covered the whole of the workpeople 
in the combine. Membership of the scheme is now a 
condition of employment, so that as time goes on there 
will eventually be 100 per cent. membership. Mr. 
W. A. Workman, general manager of the Legal and 
General Assurance Society, in proposing the toast of 
““ Success to the Scheme,” said that there had been a 
good deal of opposition to the scheme by the trade 
unions in the early stages of the negotiations. When, 
however, they came to grips with the scheme as a 
whole, they accorded it their utmost support and did 
everything possible to promote its success. 


The writer of the editorial notes in the January 
issue of the Journal of the American International 
Association of Machinists says that notwithstanding 
continued business gains and the favourable outlook 
reported for 1937, the unemployment problem still 
stands out “like a sore thumb.”’ “ Unless Big Busi- 
ness—that is to say, Management in Industry—displays 
a greater willingness to give more serious consideration 
to the proposal to establish the 30-hour week than 
has heretofore displayed, the Government,” he 
says, “ will have to continue relief organisations inde- 
finitely or bring pressure to bear on organised business 
to compel the shortening of the working week to a 
point where the millions now idle may find employment. 





| 








Furthermore, the steady increase in the national income 





makes it imperative that wage rates be raised far 
beyond what they now are, so that the purchasing 
power of the workers may be increased, without which 
industrial growth cannot continue.” 


According to the Journal’s contributor, the American 
Federation of Labour’s Monthly Survey of Business 
reckons that hours of work were considerably longer 
in 1936 than in 1935. The average work week, it is 
stated, has been lengthened by two hours—increased, 
that is, from 38 hours to 40. “‘ By this adding,” he 
says, “to the worktime of those already employed 
instead of taking on new workers, American industry 
has denied jobs to several hundred thousand unem- 
ployed. It will be seen, therefore, that unemployment 
still remains a big problem, and organised labour must 
continue its efforts to find a solution of it. If employers 
will not co-operate with us in this direction, we shall 
have to do the job alone, We have done it before, and 
if the workers stick together in their trade unions, we 
can do it again.” a 

In the course of a review of the operations of the 
Transport and General Workers’ Union in 1936, Mr. 
Bevin, the general secretary, says that the metal, 
engineering and chemical group made remarkable 
progress. This section of the organisation caters for 
the workers in the engineering and allied trades, the 
steel industries, the tinplate, galvanising and allied 
trades, and, amongst other metal-working trades, the 
copper, and yellow metal trades. It also has members 
employed in foundries, shipbuilding and ship-repairing 
trades, railway shops, the china clay and tile industry 
and the general chemical trades. During 1936, Mr 
Bevin says, “‘ we carried out a very wide investigation 
into the wages and conditions operating in most of the 
trades, brought many of the agreements up to date, 
and secured advances of wages ranging from 2s. 4 
week upwards for practically everybody covered by 
the group.” ei 

At a conference in York on Monday, executive 
representatives of the shipyard trade unions approved 
the provisional settlement on the wages questions 
arrived at by the Shipbuilding Employers’ Federation 
and the Confederation of Engineering and Shipbuilding 
Trades. Under the terms, the time wages of adults 
are to be increased by 48. a week and piece-work rates 
by 8 per cent., half of the advances to be paid as from 
the beginning of the first full pay week in February and 
half as from the first full pay week in July. ‘The 
new rates will apply to all federated shipbuilding and 
ship-repairing establishments except those in the 
Bristol Channel area, where local wage settlements 
arrived at recently have still some time to run. 








Finssury TecHNicaL CoLiEGE OLD STUDENTS 
AssociaTION.—The 25th annual dinner of the Finsbury 
Technical College Old Students’ Association will be held 
at the Trocadero Restaurant, Piccadilly-circus, London, 
W.1, on February 13, at 6.30 for 7 p.m. Tickets and 
further particulars may be obtained from Mr. F. R. ©. 
Rouse, 15, Clifton-gardens, Golders Green, N.W.1. 
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ENGINEERING. 


120 


prevent damage to the thread if the spindle should | TENDERS. 
become tight and have to be hammered out. Fig. 6| 
is a section through one of the wheels. It is necessary Trade, 35, Old Queen-street, London, 8.W.1, particulars 
to remove the wheels from the bogie cheek plates | of the undermentioned tenders, the closing dates of 
from time to time for brake and tyre servicing, and| which are furnished. Details may be obtained on 
thix can be done by unskilled labour without inter- | application to the Department at the above address, 


fering with the adjustment of the bearings. quoting the reference numbers given. 


A pair of loading ramps, shown in the vertical Lead-Covered Cables, 94,500 metres. State Electricity 
position in Figs. 1 and 2, is fitted. The ramps are Supply and Telephones Administration, Montevideo, 
designed so as to clear the wheels when lowered and | Uruguay: March 2. (T.Y. 31,100.) 


Steel Bridgework, comprising 30-ft. deck spans to 
replace existing superstructure of Port Shepstone- 
Harding line, and an overhead bridge at New Klein- 
fontein. South African Railways and Harbours, Johannes- 


burg; March 1. (T. 31,111.) 


are retained in the vertical position by stays when 
not in use. For jacking the trailer, three jack plat- 
forms are provided, one of the fixed type at the rear 
end in the centre, as shown in Fig. 3, and two removable 
jack clips which fit on the outside of the chassis as 
shown in Fig. 5. The jacks used are of the hydraulic 
type, and the procedure employed in jacking is as 
follows: The jacks are placed under the platforms 
and the load taken on them. The spindles holding 
the bogie wheels in position are then removed and the 
wheels are wheeled out from under the ramps. The jacks 








CONTRACTS. 


Messrs. STRACHAN AND Hensuaw, Limitrep, White- 
hall Iron Works, Whitehall, Bristol, 5, have received an 
order from Messrs. I.C.I. (Alkali), Limited, Northwich, 
for a travelling Goliath transporter of 150-ft. span, for 


are then lowered until the trailer is resting on the | handling limestone rock at the rate of 120 tons per 
ground, after which the ramps are lowered. Timber | hour. 
sleepers are used for filling the openings in the ramps Messrs. Catoripe E.ecrricaL Storace Company, 


Limirep, Clifton Junction, near Manchester, have supplied 
equipment installed in the recently-opened Birmingham 
the upper platform, as shown in Fig. 2, and when the trunk and toll exchange. This includes two sets of 
: ° ines “ 25 JTW 33 Chloride batteries, arranged in the power 
nature of the load permits, the wire rope from the | pooms, each battery having a capacity of 9,900 ampere- 
winch is attached directly to it. hours, and a counter-E.M.F. battery of seven Chloride 
The upper end of the turntable which fits on to the | cells, capable of carrying a current of 105 ampéres con- 
tractor unit is secured by a collared king pin. To] tinuously. Two ringing machines are also installed in 
detach the trailer from the tractor it is only necessary | the building, one driven from the public-supply main 
to extract a locking fork and re-fit the front end | #"4 the other from the main battery. Each machine has 
by means of jacks or a crane; a variety of trailers an output of 4 amperes at 75 volts, and provision is 
7 . , made for automatic change-over from the power-driven 

can thus be used with one tractor. It is claimed, 


“T: . to the battery-driven set on the interruption of the 
however, that the most useful feature of the equipment 


‘ publie supply. 
is that standing costs can be minimised. Frequently, Messrs. BASTIAN AND ALLEN, Limrrep, 24, Bedford- 
heavy indivisible loads cannot be unloaded imme- 


; square, London, W.C.1, inform us that rapid progress is 
diately on reaching their destination, but with the | being made with the electrical-heating plant which they 
srrangements described the tractor can be unhitched | are installing at Earl’s Court Exhibition. The seven 
in a few minutes and employed with another attach- | cylinders, which have a total storage capacity of 175,000 
ment until it is convenient to unload the trailer gallons, the three 4,000-kW boilers, the circulating 
pumps and other gear are all in place. The fitting of 
the pipework, some of which is as large as 12 in., is well 
ahead, and it will not be long before the heating equip- 
ment is put into service It will be possible to control 
the plant from the Fulham central substation, which 
is about 2} miles away, and the necessary devices will 
be embodied in the main control panel of the substation. 
Other contracts received are for electric-heating equip- 
ment at Messrs. Wilson's indoor zoo at Glasgow, and 
| for electric boilers at a research institute, an ice-cream 
factory, and other premises in various parts of the 
country. 


ind also the gap between them. For use in loading the 
trailer a double-purchase stecl-sided crab is fitted on 





ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships in Naval Architecture and Marine 
Engineering.—Three scholarships in naval architec- 
ture, three in marine engineering, and two for post 
graduate research in these subjects are to be offered 
for competition during the present year under the 
auspices of the Institution of Naval Architects. Of 
the three scholarships in naval architecture, the Martell 
1301. per annum, and is 
tenable for three years; the Trewent is worth 125/. 
per annum, and is tenable for three years; and the 
Denny has a value of 75/. per annum, and is tenable for 
four years. Of the Parsons, Yarrow and Denny 
Scholarships in marine engineering, the first is worth 
1501., and the second 1001. per annum, and each is 
tenable for three The Denny Scholarship is 
valued at 75/. per annum, and is tenable for four years. 
Of the two scholarships for post-graduate research, 
that of the 1851 Exhibition Commissioners is tenable 
for two years and is worth 2501. per annum, while the 
Sir Wilham White Scholarship is valued at 1501. per 
inmnum and is tenable for two years. Entry forms 
and further particulars regarding any of the above 
be obtained on application to the 
secretary of the Institution of Naval Architects, 2, 
\dam-street, Adelphi, London, W.C.2 








BOOKS RECEIVED. 


Department of Scientific and Industrial Research and 
Ministry of Transport. Road Research. Technical 
Paper No. 4. The Control of the Moisture Content of 
iggregates for Concrete, Introducing a New Vibration 
Method. By F. N. Sparkes. London: H.M. Sta- 
tionery Office. [Price 9d. net.] 

Department of Overseas Trade. No. 659 
Economic and Commercial Conditions in 
October, 1936. By R. W. Dautron. London: 
Stationery Office. [Price 3s. net.] 

Elements of Mechanics. By Prorressor Henry A. 
Erikson. Third edition. London : McGraw-Hill 
Publishing Company, Limited. [Price 12s. 6d.] 

Technische Oberflachenkunde Feingestalt und Eigen- 
achaften von Grenzflaichen Technischer Kérper Insbeson- 
dere der Maschinenteil By Proressor GusTAv 
ScaMactz. Berlin Julius Springer. [Price 43-50 
marks. |} 

Board of Trade. 


Scholarship is valued at 


Report on 
Australia to 
H.M. 


years. 


scholarships may 


Reports of the Departmental Committee 











on Gas Supplies in the West of Scotland. London : 
—===— | H.M. Stationery Office. [Price ls. net.] 
Ministry of Health Local Government Financial Statis- 
. t y 2 
PERSONAL | ties, England and Wales, 1934-35. Part I. Poor 
fue Commerora. Motor Users’ Association, 50, wastes. hommen: H.M. Stetioncry Oflee. [Price Od. 
net. 


Pall Mall, Londen, S.W.1, has appointed Mr. Dudley A. 
Elwes to be in charge of the central licensing bureau 
established by the Association. 


Garcke's Manual of Electrical Undertakings and Directory 
of Officials. Editor: Frepverick C. GARRETT. 
Volume XXXIX._ 1936-37 edition London: Elec- 
trical Press Limited. Price 378. 6d. net.) 

Elektromotor und Arbeitsmaschine By Proressor FRANZ 
Moe cer and Dr.-Inc. Orro Rerr. Berlin: Julius 
Springer. [Price 4-80 marks.] 

| The British Journal Photographi« 

graphers’ Daily Companion, 1937. 

DALLADAY London: Henry 

pany, Limited , 





reeently 

Messrs. Bruce Presies ANp Company, Limrep, 
Edinburgh, 5, have opened a new office at 19, Waterloo 
street, which will be under the direction of 
Mr. G. Henderson, who has been appointed sales manager 
for the whole of Scotland 

Mra. P. T. Werrer, who for ten vears has been on the 
staff of the American Society of Mechanical Engineers 


Glasgow, 


ilmanac and Photo- 
Edited by A. J. 


Greenwood and Com- 


We have received from the Department of Overseas | 


| 
“* PomELLa.’’—Single-screw oil-tank motorship ; single. 


acting, four-cycle, eight-cylinder Hawthorn-Werkspoo: 
Diesel engine supplied by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited. Launch, December 30 
Main dimensions, 435 ft. by 57 ft. by 32 ft. Built by 
Messrs. Cammell Laird and Company, Limited, Birken 
head, for Messrs. Anglo-Saxon Petroleum Company, 
Limited, London. 

“Arctic ExpLtorer.’’—Single-screw steam trawler 
for fishing in the northern waters of Iceland, Bear 
Island, and the White Sea; triple-expansion engine 
supplied by Messrs. C. D. Holmes and Company, Limited, 
Hull. Launch, December 30. Main dimensions, 165 ft 
6 in. by 27 ft. 6in. by 15 ft. Built by Messrs. Cochrane 
and Sons, Limited, Ouse Shipbuilding Yard, Selby, 
Yorks, for Messrs. Boyd Line, Limited, Hull. 

“* ArnENiIc.”’—Single-screw general-cargo steamer 
triple-expansion engine. Trial trip, January 7. Main 
dimensions, 425 ft. 4 in. by 57 ft. by 29 ft. 3in. Built 
and engined by Messrs. William Gray and Company, 
Limited, West Hartlepool, to the order of Sir Walter H 
Cockerline, Hull. 

Steam Tuc.—Steam tug for service in the Cape Verde 
Islands ; compound inverted surface-condensing engines 
Launch, January 13. Main dimensions, 60 ft. by 15 ft 
by 7 ft. Built by Messrs. Lytham Shipbuilding and 
Engineering Company, Limited, Lytham, for Messrs 
Millers and Corys (Cape Verde Islands), Limited, Cardifi 

“Port Jackson.’’—Twin-screw cargo and passenge: 
motorship for service between Great Britain, Continental 
Ports, Australia, and New Zealand; single-acting two 
stroke, airless-injection Doxford four-cylinder opposed 
piston oil engines, built by Messrs. Barclay, Curle and 
Company, Limited, Glasgow. Trial trip, January 20 
Main dimensions, 495 ft. 6in., by 68 ft. 3in., by 41 ft. 6 in 
Built by Messrs. Swan, Hunter, and Wigham Richardson. 
Limited, Wallsend-on-Tyne, for Messrs. Port Lin 
(Commonwealth and Dominion Line, Limited), London 

Motor Boats.—-Eight motor boats, each to carry 
30 tons ; two-cylinder, vertical heavy-oil engine supplied 
by Messrs. National Gas and Oil Engine Company, 
Limited. Manchester, Launched recently. Main dimen 
sions, 71 ft. 6in. by 7ft.,by 4ft. 2in. Built for Messrs 
Grand Union Canal Carrying Company, Limited, London 
by Messrs. Harland and Wolff, Limited, North Woolwich, 
London, E.16. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—-The shortage of skilled men for the 
engineering tradesis more acute and steps are being taken 
to guard future needs. Several of the big firms are 
operating special apprenticeship schemes. Unlike in 
dustrial centres in the south, trade revival was slow to 
develop in this area. Skilled engineers drifted south 
during the depression and obtained posts. The London 
and Birmingham districts were able to supply un 
employed skilled engineers from Sheffield with jobs. In 
four years Sheffield has done much to reduce its roll of 
unemployed. In 1932 the number of registered un 
employed was slightly over 50,000. At the end of last 
year this figure had declined to 19,300. All these have 
not been absorbed into the steel and engineering trades ; 
the building trades having taken on a good many 
Favourable reports are to hand from most 
Only in isolated instances are complaints heard of a 
decline in activity. This falling off in business is purely 
seasonal. Buying is expected to redevelop in a few 
weeks. The run on raw and semi-finished materials is 
sustained. Consumers do not show any inclination 
to reduce their purchases, while order books at producing 
works continue to fill rapidly. Prompt delivery is out 
of the question. Active business is being transacted in 
all grades of scrap. Except for the importation of foreign 
material supplies would be insufficient to go round. No 
notable change has taken place in the heavy machinery 
and engineering branches. Orders are still being booked 
faster than they can be executed. Building develop 
ments give rise to a strong call for structural steel; ther 
is also an active business in joists, sections, and plates 
Trade in railway rolling stock is reviving slowly. Inland 
needs are substantial, but works would be glad to 
handle a bigger volume of overseas work. The rate at 
which foreign sales have developed during the past few 
years has been disappointing. Armaments departments 
are busier, while the gross turnover at works specialising 
in shipbuilding requisites is much greater than a yeal 
ago. This is due to shipyards with Sheffield connet 
tions having more ships on the stocks. These new con 
structions will call for a large variety of equipment 
including heavy forgings and castings, turbine parts 
and fittings of all types. A high standard of activits 
is maintained by the electrical branches, while produ 


sections 
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supervising its technical professional division, has relin- 
quished this position to become executive vice president | 
American Cutving Alloys, Incorporated, 500, 
New York City, U.S.A 

Messrs. Swrrencear anp Cowans, Limrrep, Elsinore- 
road, Old Trafford, Manchester. 16, inform us that their 
London office has been transferred to 85, Gracechurch 
London, E.C.3 

rhe branch of Messrs. Tue Britisn Generar Exec. 
rrio Company, Limrrep, at Christchurch, New Zealand, 
has been removed from Hannaford Building, Worcester- 
House, Gloucester-street 


[Price 2s. net 

Europa Braucht Autobahnen! (Motor Roads in Europe). 
Suggestions and Plans for Construction of National 
Motor Road Systems with a View to De veloping a 
European Motor Road System. In German, French and 
English. By K G KAFTAN Berlin. S.W.68: 
Reichssportverlag. (i.m.b.H Charlottenstrasse 6 
[Price 50 pfennigs. 


of Messrs 
Fifth-avenue 


street 








Proressor D. A. Low.—The suggestion has been made 
to celebrate Professor D. A. Low's eightieth birthday, 
which falls on February 9, by means of a dinner. Owing 
to Professor Low's health, however, this idea has not 
been proceeded with, but it is thought that many of 
his friends and old pupils will like to be reminded of the 
event, so that they may send him the congratulations 
they would otherwise have delivered in person 


street, to Magnet 

Mr. H. P. Greexnwa.p has been appointed supervising 
engineer of the Pittsburgh Experiment Station of the 
United States Bureau of Mines, in succession to Mr. W. P 
Yant, who recently resigned to join an industrial 


firth. 


tion of automobile steel and accessories has reached 
new high level. 

South Yorkshire Coal Trade.—Shortage of supplies 
most classes of coal is restricting export business. Mor 
inquiries are circulating, but the difficulty in obtaining 
early delivery tends to keep buyers off the market 
Better conditions obtain on inland account. [ron ane 
steel works are large buyers, and the textile trades ar 
taking larger supplies. Smalls are in strong demand by 
electricity works. The housecoal market is mor 
buoyant, with sales well up to recent standard. Foundry 
and furnace cokes are active. Quotations are: Best 
branch handpicked, 27s. 6d. to 29s.; South Yorkshire 
24s. to 268.; best house, 22s., 23e., 24s.; best kitchen 
20s. to 2le. 6d.; Derby selected, 23s. 6d. to 24s. ; Derby 
seconds, 22s. to 23s.; Derby brights, 21s. to 23s. ; ‘arge 
nuts, 20s. to 2ls.; and kitchen nuts, 18s. to 19s. 6d 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Market transactions in 
Cleveland foundry pig-iron are confined: te. very narrow 
limits, but while searcity is still severe, it is hardly as 
acute as it has been. Makers, by their careful s 
of rationing, continue to keep home users i i 
tonnage sufficient for actual current needs, and to trans- 
fer, under old contracts, occasional parcels to merchants 
for long overdue shipment to the Continent. Local 
consumers continue to complain of inability to accumu- 
late a little stock for emergency purposes, 
and consumers are keen to buy at market quotations, 
for almost any delivery, but producers are not inclined 
to discuss new business until they see pros ts of i- 
ably reducing arrears of pw heel Fixed a+ em 
prices remain at the level of No. 3 quality at 81s, delivered 
here, 838. delivered to various North-Eastern areas, 84a, 
to Falkirk, and 87s, to Glasgow. 


Hematite.—Orders for East-Coast hematite are difficult 


to place, but as in the Cleveland-pig brameh of trade, 
home consumers are receiving enough tonnage for 
essential present requirements, and producers are 


releasing a little iron for export. The outlook is, however, 
somewhat perturbing as the demand promises to inerease, 
and there seems little likelihood of obstacles to enlarge- 
ment of output easing. Buyers are anxious to negotiate 
for delivery over periods well ahead, but fail to induce 
producers to enter into extensive forward contracts. 
Merchants’ holdings are far from large, but they are not 
without hope that conditions may become,such as to 
enable them to handle moderate quantities for the spring 
trade. Recognised market values are on No. 1 
grade of iron at 98s. for local use, with the usual 5s. 
rebate to buyers who do not purchase elsewhere. 

New Blast-Furnace Kindled.—The new blast-furnace 
erected at the works of Messrs. Skinningreve Iron 
Company by Messrs. Ashmore, Benson, and 
Company, of Stockton-on-Tees, is of the most modern 
type. The stack, which was put into operation, a few 
days ago, has a weekly output capacity of 1,200:tons to 
1,300 tons of foundry iron, or 1,700 tons to 1,800 tons 
of basic iron. For the present the new furnace will be 
run on foundry iron, the ore for which will be drawn from 
the firm’s Loftus mine, situated near the Skinningrove 
works. 

Foreign Ore.—New business in foreign, ore is still 
virtually impossible, but quite substantial imports 
against old contracts continue to arrive. Stocks are 
lighter, than could be desired, however, and needs of 
consumers are more likely to increase than otherwise. 


Blast-Furnace Coke.——The large make of Durham 
blast-furnace coke is well taken up, and sellers are not 
keen to book orders at market quotations which are 


Tees-side works. 


Manufactured Iron and Steel._-Out puts of semi-finished 
ind finishediron and steel are maintained at record levela, 
but are inadequate, and preparation is proceeding for 
further increase of production. Messrs, Skinningrove Iron 
Company Limited, are constructing a new 18-in. rolling 
mill which will enable the firm to make smaller sections 
than they have hitherto been in a position to manufae- 
ture. The mill and its auxiliaries will be electrically 
operated, and is expected to be ready for use in May. 
Scarcity of steel semis is causing inconvenience te 
re-rollers, who are persistently pressing makers for larger 
deliveries now that the supply of Continental ucts is 
shrinking. Orders for iron bars and for black and 
yalvanised sheets are not easily placed at market quota- 
Prices for home business are: Common. iron 
bars, 101. 10s.:; steel bars. 91. steel billets (soft), 
il. 58.; steel billets (hard), 71. 10s.; rivets, 13h; steel 
boile r plates, 101. Os. 6d.; steel ship, bridge and tank 
plates, 91. 10s, 6d.; steel angles, 91. 3s.; steel joists, 
9. 38.: heavy sections of steel rails, 81. 108. for parcels 
of 500 tons and over, and 9/. for smaller lots; fish 
plates, 121. 108.; black sheets (No. 24 gauge), 12I.; 
and galvanised corrugated sheets (No, 24 gauge), 14. 


tions 


‘8.5 


Nerap.—The growing demand and inereasing scarcity of 
iron and steel scrap are responsible for a movement to 
prevent shipment of parcels overseas. Values are rising, 
and buyers are anxious to purchase extensively, but 
merchants are selling sparingly. The price of heavy steel 
's still put at 62s. 6d., but that is now more a buyers’ 
than a sellers’ figure ; the quotation for machinery metal 

2s. 6d. to 72s. 6d.: light cast-iron is 


has moved up 2s. 728, 
realising 60s. ; and heavy cast-iron is firm at 70s. 








lus DRawine OFFICE MATERIAL MANUFACTURERS’ 
\\> Deacers’ AssociaTion.—The fact that the engineer 
< « discriminating buyer was suggested by Mr. R. 8. 
Whipple, President of the Scientific Instrument Manu- 
‘acturers’ Association, in proposing the toast of “* The 


~ lation,” at the annual dinner of The Drawing Office 
late rial Manufacturers’ and Dealers’ Association, which 

. ‘'s held at the May Fair Hotel, on W ‘ 
inuary 20. 


In responding, the President, Captei . 
’ vior, M.C., who occupied the chair, said he thonght 
'e Association might be said to have played a certain 
} art in the Setuie of the industry of the country. 
,_le response to the toast of ‘‘ The Visitors,” proposed 
b Mr. G. B. Harding, Vice-President, was delivered, by 
_ E. L. Burgin, M.P., Parliamentary Secretary to the 
card of Trade, who, in the course of an en ini 
speech, said that those who made scientific instruments 
. i irewing-office equipment provided the tools without 
which progress could not be maintained. A response to 
"S toast was also made by Mr. W. J. Reid Young 
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NOTES FROM THE NORTH. 


Gtascow, Wednesday. 


Scottish Steel T'rade.—Active conditions continue in | 


the Scottish steel trade and the current demand is so 
strong that makers are finding it difficult to satisfy their 
customers, Early delivery cannot be promised because 
of the tonnage already on order, and the end of March 
or t is mentioned.as.a.delivery date for new 
business. The extension at G ock Works, referred 
to last week, will ease the position to a certain extent, 
but with the placing of more shipbuilding orders recently 
and with the prospect of more Government work, the 
demand for steel material during the next few months is 
bound to. be j heayy. The home market is 
still the main source of to-day.’s business, but overseas 
buyers have some large inquiries. in circulation at the 
present time. The. possibility of reasonable delivery is 
the stumbling block and the, quotations. for plates and 
sections. haye been. advanced: by 12s, 6d. per ton for 
Empire markets. By agreement with the steel cartel, 
home manufacturers are not quoting shipbuilding 
material for export. or for stappeneel and tank plates for 
non-Empire markets. In the black-steel sheet trade 
very busy conditions prevail.and order books represent 
quite a consi ble tonnage. All prices are strong and 
the following are to-day’s quotations :—Boiler plates, 
101. 0s. 6d. per ton; ship , 9. 108, bd. per ton; 
sections, 91. 39, per ton ; m plates, 91. 18*. per ton ; 
and black-steel sheets, No. 24 gauge, 12J. per ton, and 
galvanised corrugated sheets, No. 24 , 141. per ton, 
both in minimum 4-ton lotg, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—In, the malleable-iron trade of 
the West of Scotland there ig,a much better tone at the 
percent time and most of the works are fully employed. 

e re-rollers of steel bars are working to capacity and 
although there is no excess.of raw material there seems 
to be just sufficient to ensure steady running. Prices 
all. round are very firm and are quoted as follows :— 
Crown. bars, 111. 10s. per ton for home delivery, and 
102; 10s. per ton for export; and re-rolled steel bars, 
9l. 108. per ton for home delivery, and 8. 10s. for export. 

Scottish Pig-Iron Trade.—The position in the Scottish 
pig-iron trade shows no change, and the full output of 
the 15 furnaces in blast is quickly absorbed. Pressure 
for delivery is. the order of the day and fresh commit- 
ments can only be booked well forward, The following 
are the current market quotations :—Hematite, 98s. per 
ton, and basic iron, 82¢. 6d. per ton, both delivered at the 
steel works; and foundry. iron, No. 1, 90s. 6d. per ton, 
and No, 3, 888, per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments. shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, January 23, amounted to 179 tons. Of that 
total, 149 tons went overseas and 30 tons coastwise. 


During the corresponding week of last year, the figures 


- ; “se . were ) verse f sc rise. 
based on good medium qualities at 25s. 6d. delivered to | were 68 tons overseas and 35 tons constwise 


Shipbuilding Contracts.—Messrs. Barclay, Curle and 
Company, Limited, Whiteinch, Glasgow, have received 
an order to build a twin-serew motor passenger vessel 
for Messrs, Burns, Philp and Company, of Sydney. She 
will be about 400 ft. in fongth and will have accommoda- 
tion of the most modern and up-to-date description for 
200 first-class . Messra, John G. Kincaid and 
Company, Limited, Geeenock, will supply the propelling 
machinery, which will be of the. Burmeister and Wain 
type, capable of giving a.service speed of 15 knots. The 
new vessel will fulfil the requirements. of the British 
Board of Trade and will comply with those of the 
Australian laws. Within recent years Messrs. Barclay, 
Curle and Company have. built three vessels for the same 
owners. Messrs. The Caledon, Shipbuilding and Engin- 
eering Company, Limited, . have contracted to 
build a cargo and vessel of 6,000 tons dead- 
weight for Messrs, Alfred and Company, of Liver- 
pool, This new vessel will be fitted with Doxford-Diesel 
engines. In December last, the same owners placed an 
onder for a 10,000-ton motor vessel with the Caledon 
Company. 


Rai Wagon Contract for Wishaw.—The London 


ilway 
|and North-Eastern Railway Company have just placed 


another order with Messrs. R. Y. Pickering and Company, 
Limited, rolling-steck manufacturers, Wishaw, for a 
further 500 wagons. This is an extension of the large 
contract at present on hand. Another order has been 
booked for the same railway for 500 twelve-ton goods 
wagons with timber framing. 

Works Extension.—With the general improvement in 
trade, quite a number of firms have recently gone in for 
additional new plant and also for works extensions. In 


the latter category plans were last week at 
Greenock Dean of Guild Court for two, and at the 
Dean of Guild Court for one extension. 


Coatbridge 
Messrs. John Hastie and Company, Limited, Kilblain 
E i Works, Greenock, having purchased an 
adjoining site, will erect thereon a one-storey steel and 
brick building, 240 ft. by 80 ft., for an extension of their 
business of ship's steering gear. The cost of the new 
works is estimated at about 12,0001. Messrs. The Cale- 
donian Foundry, Limited, Trafalgar-street, Greenock, 
will extend their works by the erection of a new power 
house, This addition will cost nearly 7001. The Coat- 
bridge extension is the erection of a new engineering 
shop by Messrs. R. B. Tennent, Limited, roll-makers, 
The ing director, Mr. James Tennent, stated that 
the extension become necessary owing to the remark- 
able success of a new alloy-steel roll in which the firm 
holds the t rights. Since 1935, when production 
of this type of roll was begun, the firm has been compelled 


almost to double the capacity of the works, and, in addi- 
tion to the new engineering shops which will be completed 
by July and will afford employment for nearly 100 men, 
an extension of the foundry equipment is contemplated. 
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NOTICES OF MEETINGS. 


INSTITUTE OF METALS.—Birmingham Local Section 
To-night, 7 p.m., The James Watt Memorial Institute, 
Birmingham. “ Special Cast Irons,” by Mr. J. G. Pearce. 

Norra-East Coast INstiruTioN OF ENGINEERS AND 
Suresvurwpers.—To-night, 7 p.m., The Mining Institute, 
Neville Halil, Neweastle-upon-Tyne. Andrew Laing 
Lecture: ‘“‘ Land and Marine Steam Generators,” by 
Professor A. L. Mellanby. 

Royat Instrrvtion.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘‘ Recent Gustelingnn y.” by Sir William 

. Monday, February 1, 5 p.m. General Meeting. 

y, February 2, 5.15 p.m. “ Electrical Conduc- 
tivity in Solids,” by Professor N. F. Mott. Thursday, 
February 4, 5.15 p.m. “ Power Supply of the Future,” 
by Professor W. eam. 

Iystrrution oF MmcHANICAL ENGINEERS.—-North- 
Eastern Branch: Monday, February 1, 6.30 p.m., The 
oe ee Neville Hall, Newcastle-upon-Tyne. 
The omas Lowe Gray Lecture: ‘The Main and 
Auxiliary Machinery of the ‘Queen Mary,’” by Mr. J. 





Austin. Scottish Branch: Thursday, February 4, 7.30 
.m., The Royal Technical College, Glasgow. The 


omas Hawksley Lecture: ‘ The Spectroscope and the 
Atom,” by Professor Alfred Fowler. /nstitution : Friday, 
February 5, 6.30 p.m., Storey’s-gate, Westminster, S.W.1. 
Informal Meeting. Discussion: ‘‘ Some Notes on Boiler 
Plant Construction, and Development,” to be 
introduced by Mr. G. A. Plummer. 

InstrruTion oF EtmerricaL ENGINEERS. —-South-Mid- 
land Centre : Monday, February 1, 7 p.m., The James 
Watt Memorial Institute, Birmingham. ‘‘ Recent Develop- 
ments in Telegraph Transmission and their Application 
to the British Telegraph Services,” by Messrs. L. H. 
Harris, E. H. Jolley and F. O. Morrell. North-Midland 
Centre: Tuesday, February 2, 7 p.m., The Hotel Metro- 

. King-street, Leeds. Lecture on ‘‘ Luminescence.” 
= Mr. L. J. Davies. North-Western Centre: Tuesday, 
ebruary 2, 7.15 p.m., The Engineers’ Club, Albert- 
square, Manchester. ‘“‘ Layout and Rupturing Capacity 
of Protective Devices in Motor Circuits, by Mr. J. O. 
Knowles. Wireless Section: Wednesday, February 3, 
6 p.m,, Savoy-place, Victoria-embankment, W.C.2. Dis- 
cussion on “ A Specification for Testing and Expressing 
the Performance of Radio Receivers,” to be opened by 
Mr. Stuart Hill. 

INSTITUTION OF AUTOMOBILE ENGINEERS.——Tuesday, 
February 2, 7.45 p.m., The Royal Society of Arts, 18, 
John-street, Adelphi, W.C.2. “ Units and Dimensions 
—tThe Treatment of Problems in Engineering by Dimen- 
sional Analysis,”’ by Dr. F. W. Lanchester. 

InstrruTion oF Crvi ENGINEERS.—— Yorkshire Associa- 
tion: Thursday, February 4, 7.30 p.m., The Hotel 


Metropole, Leeds. ‘ Probability in Engineering,” by 
Mr. J. B. M. Hay. 
Iron AND Street Instirvure.-Friday, February 5, 


6.30 p.m., The Metal Exchange, Swansea. (i) ‘‘ Methods 
of Detinning Tinplate for Examination of the Thickness 
and Continuity of the Alloy Layer,’”’ by Messrs. A. W. 
Hothersall and W. N. Bradshaw. (ii) “* A Study of the 
Origin of Porosity in the Tin Coating of Tinplate,”’ by 
Messrs. A. W. Hothersall and J. C. Prytherch, (iii) “* Some 
Considerations Influencing Plant Facilities for Strip- 
Sheet Production under British Conditions,” by Mr. G. A. 
V. Russell. (iv) ‘“‘ The Roll Problem in Backed-Up Mills 
for Cold Reduction,” by Messrs. G. A. V. Russell and 
8. 8. Smith. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Welsh Coal Trade.—Considerable interest on the Welsh 
steam-coal market centred in the Italian trade last week. 
It was reported that the Italian State Railways who, 
during the past year or so, had taken only small quantities 
of local coal, were inquiring on the market for about 
100,000 tons of Monmouthshire locomotive coals for 
delivery over March-June next. It was understood 
that these buyers would take about one million tons of 
South Wales coal over 1937, the largest amount taken 
in any year since 1929, for which they would invite 

ices at different periods in the next twelve months. 
Fe will be remembered that other buyers in this market 
placed business for about 130,000 tons of Welsh anthracite 
and about 60,000 tons of bituminous coals for delivery 
over the first quarter of the year. A good inquiry was 
again encountered in all the other leading export markets 
and demand for all grades of coal was actively main- 
tained. Oollieries remained well placed with orders 
for some time ahead and consequently only very limited 

wantities of coal were available for early delivery. 
a result, prices were further advanced and in the 
case of best Admiralty large coals sellers were obtaining 
between 21s. 6d. and 228. 6d. per ton, compared with 
19, 6d. which ruled unchanged throughout practically 
the whole of last year. Other large grades showed 
similar increases, while in some instances even higher 
figures were offered for an supplies. The popular 
remained almost unobtainable and these, too, 
isplayed a buoyant tone. Contract inquiry offering 
during the week included the Rosario Electricity Works. 
who invited prices for the supply of 38,000 tons of sized 
coals for delivery in 1938. The Mauritius Railways were 
in the market for about 50,000 tons of coals. 

Iron and Steel Trades.—Firm conditions were main 
tained in South Wales and Monmouthshire last week 
Producers generally were fully engaged and little further 


| prompt business could be arranged. 
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ENGINEERING MISTAKES. 


In the art and practice of engineering, no less 
than in other commercial pursuits, time is usually 
an essential factor. In some respects, doubtless, 
it is well that this should be so, for most engineering 
work is primarily a means to an end; the aim is 
not to travel, however hopefully, but to arrive. 
Unfortunately, this necessity of reaching a decision, 
and reaching it quickly, often prevents the fullest 
use of the theoretical equipment which scientific 
research has laboriously developed, on the basis of 
practice, for the very purpose of its improvement. 
The knowledge may be available, but there is no 
time to investigate every circumstance governing 
the particular case, in order to apply it. Thus 
approximations are condoned, and _ painstaking 
exactitude is not infrequently discouraged, to save 
a few days or a few pounds in setting to work some 
machine which is expected to give continuous and 
efficient service for twenty years or more. 

There is some warrant for discountenancing a 
too-meticulous accuracy in the details that are 
known when, as in most engineering design and 
construction, they are associated with so much that 
is only imperfectly apprehended. Materials and 
methods alike are subject to limitations often more 
readily recognised than overcome and, apart from 
these constraining influences, the direction of the 
* great sources of power in Nature ’’ can only cease 
to be experimental when no more remains to be 
learned of Nature’s laws, and human judgment of 
their incidence achieves a certainty beyond all 
present experience or immediate expectation. 

Pending this engineering millennium—a hypo- 
thetical state which, incidentally, presents a depres- 
sing prospect of technically perfect stagnation— 
there is consolation in the thought that even a 
tendency to error is not without compensations. 
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The mistakes arising from a pardonable ignorance, 
as distinct from the more culpable variety due to 
mere carelessness, need not always be written off 
as a dead loss. The engineering Columbus may 
seldom be so fortunate, in his search for the Indies, 
as to discover a new continent, but he will almost 
certainly find, as Horne Tooke said of his own 
studies in natural philosophy, that he had become 
all the better acquainted with the country through 
having had the good luck sometimes te lose his 
way. 

In view of the significance, as a factor in construc- 
tional and operating economy, of the miscalculations 
and errors of judgment encountered in day-by-day 
engineering practice, it is to be regretted that more 
consideration is not devoted to them in the papers, 
and particularly the informal discussions, of the 
leading technical institutions. The omission is, of 
course, readily understandable, especially when the 
branch of engineering concerned is one characterised 
by keen commercial competition. A natural pride 
in work well done greatly simplifies the task of 
describing designs and procedure with which no 
serious fault can be found, but it requires a measure 
of courage to submit to a critical audience, sure to 
be only too responsive with that facile brand of 
wisdom which follows the event, an open con- 
fession of failure to appreciate this or that con- 
dition, ultimately discovered to be so essential. 

Probably the most numerous class of mistakes 
is that arising from the facts that a majority of 
designs involve a greater or less degree of com- 
promise between factors varying in importance 
in different jobs, otherwise generally similar, and 
that, as previously mentioned, a decision must 
usually be made in a limited time, insufficient for a 
thorough investigation. Even if time is available, 
it seldom happens in ordinary commercial pro- 
duction that the price obtainable will cover any 
extensive research into the comparative merits of 
alternative designs. This disability applies with 
peculiar force to those branches of engineering which 
do not lend themselves to standardisation. Crane- 
building, as a case in point, was used by Mr. John 
Baker, A.M.Inst.C.E., to illustrate a frankly 
unorthodox paper which he recently presented 
to the Yorkshire branch of the Institution of 
Civil Engineers, on ‘“ Mistakes in Engineering 
Practice,” but his comments might be directed with 
equal force against any other class of manufacture 
carried on principally by the methods of the general 
engineering shop, and permitting little or no scope 
for quantity production of standard components. 

Some of Mr. Baker’s criticisms related to ten- 
dencies rather to be regarded as signs of the times 
than as developments evolving naturally from the 
character of the work and, if apparently reactionary 
in trend, were none the less pertinent. It is not 
always sufficiently realised that devices for speeding- 
up production, such as the employment of tungsten- 
carbide tools, cutting at speeds which would have 
been thought fantastic a mere ten years ago, or for 
providing a more detailed statistical record of work 
in progress and costs incurred, may not justify their 
introduction in many cases, despite a relative 
crudity in the appliances and methods they dis- 
place. Estimating, usually “to some extent a 
gamble,” does not become less so because time and 
money are spent in elaborate subdivision of shop 
costs, if circumstances compel a considerable reliance 
on guesswork in other directions ; and, in a long run 
of general work, it may well prove that some ultra- 
modern machine, however superlative its perform- 
ance within a limited range, is economically out- 
classed by a simple centre lathe or shaping machine. 

A too-keenly progressive policy may defeat its 
intention in another way, if it results in designs too 
advanced for a conservative market to assimilate, 
as the author discovered to his cost when he intro- 
duced roller bearings, totally-enclosed gears and 
welded frames into his crane-building practice. All 
three features subsequently became general, but at 
the time crane users were not ready for them, 
welding in particular being regarded askance by 
customers. who, a few years later, were specifying it 
for all parts. of the structure, irrespective of its 
suitability for the conditions in view. It may be 
the case, as the author complained, that engineers 
are slaves to fashion, but the fault is not always or 
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entirely theirs ; frequently the servitude is imposed | largely responsible for the ground-work of the 


upon them by the primary consideration that a| 
manufacturing business exists to secure orders that | 
will show a profit. There is more force in his con- | 
tention that price-cutting in order to keep a works | 
employed is a dangerous policy unless, at the same | 
time, it increases the potential market. 

In matters of detail design, the value of accurate | 
judgment is especially demonstrated by the results, 
and the author touched on a very prevalent weak- 
ness in commenting on the tendency of specialisa- 
tion to develop a one-track mind, reluctant to study 
any subject not obviously essential to the work in 
hand. The mistake in this case is clearly on the 
part of the individual, but the causes are more wide- 
spread and deeply rooted in the general conditions 
of industry, and, for some, engineering employers are 
themselves mainly responsible. The purchase out- 
side of standardised components has so restricted 
the opportunities for original detail design that it 
is no longer necessary to maintain in a drawing 
office the proportion of skilled designers required 
by the conditions of twenty or thirty years ago ; 
and, as this necessity has disappeared, the chance 
to economise has been grasped, perhaps, too 
‘ agerly . 

The average junior draughtsman is not expected 
or desired to show originality ; his duty is to carry 
out the instructions given by one of the dwindling 
band of seniors, for whom he acts, with his fellows, 
as an additional pair of hands. He may be for- 
tunate in working under of those rare and 
inspiring men who do nothing without sound reason 
and are able and willing to explain their reasoning 
to the novice ; but more often the junior absorbs 
his drawing office experience by conduction rather 
than convection, and maturity finds him firmly 
wedded to the Safety First policy of avoiding new 
design work whenever it is possible to do so. In 
this probably lies one of the major mistakes of the | 
industry as a whole, although, again, it is much | 
easier to be wise after the event than to indicate | 
how, from the viewpoint of pre-war days, such a| 
course might have been avoided. 





A bigger mistake even than this, in Mr. Baker's | 
opinion, has been the attempt to apply mass pro- 
duction methods to individual work. Modern | 
machine tools, in the hands of highly-trained | 
operators, effect immense savings in production | 
times, but, he contends, sufficient note is seldom | 
taken of the cost of preparing the plant, with its | 
special cutters, jigs, and gauges, to give such | 
remarkable outputs. Meanwhile versatility, 
important a quality in the tools and the personnel | 
of a general engineering shop, receives much less | 
consideration. Every effort to increase efficiency 
and expedite production almost automatically tends | 
to specialisation in certain directions. In these 
directions economy may, indeed, result, but the | 
danger is usually present, that at least as much | 
may be lost on other work which, in the new organ- | 
isation, does not fit in with the general run of work. | 
\ desire to make the best of two dissimilar worlds | 
is not, however, an endemic engineering weakness, 
but a part of human nature, and as such, probably | 
ineradicabl ‘ 
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ELECTRICAL CONDUCTIVITY IN | 
SOLIDS. 

Some of the practical results of great importance | 
to engineers which are the outcome of modern | 
physical theories usually considered abstruse, were | 
mentioned by Professor N. F. Mott, F.R.S., Melville | 
Wills Professor of Theoretical Physics in the Univer- | 
sity of Bristol, in the firs‘ of a series of lectures on 
Electrical Conductivity in Solids : its Dependence | 
on Crystal Structure and Crystal Faults,’ delivered | 
it the Royal Institution on Tuesday, January 19. | 
Discoveries in modern physics have followed each | 





other so closely in recent years that the work of|in brass the crystals are very similar to copper | ment and by local authorities for the p 
Davisson im America, and of G. P. Thompson in| crystals, but copper atoms are occasionally replaced | of civil aviation, and their probable cost. 


ENGINEERING. 


modern electron theory of metals. 

Metals, as compared with non-metals, are charac- 
terised by their high electrical conductivity, and 
this is attributed to the presence of “ free elec- 
trons *’ which are the medium by which the current 
may be regarded as being carried. These free 
electrons, and there are something of the order of 
10 per cubic centimetre in metals, are not bound 
to the atoms composing the metal, but move about 
with large and varying velocities in more or less 
random directions which are suddenly changed by 
collisions, in a similar manner to the behaviour of 
gas molecules according to the kinetic theory. The 
present theory shows that the electrical conductivity 
of a metal is directly proportional to the number 
of free electrons in unit volume and their mean 
free path, and is inversely proportional to their 
mean velocity. By “mean free path” is meant 
the average distance a free electron will travel in 
the metal between successive collisions. The 
number of electrons in unit volume has been deter- 
mined experimentally by methods similar to those 
used in investigating the ionisation of the upper 
atmosphere, which has to do with the practical 
question of radio communications. It has been 
found that there is a critical wavelength below 
which radio waves penetrate the ionosphere sur- 
rounding the earth and are no longer reflected by it. 
This critical wavelength enables the number of elec- 
trons in unit volume to be calculated. By using 
thin metal films and wavelengths approaching 
those of visible light, physicists have actually been 
able to measure the number of free electrons per 
cubic centimetre in various metals. 

The so-called wavelength of an electron is in- 
versely proportional to its velocity, and it has been 
shown, both experimentally and theoretically, that 
the free electrons have velocities varying from zero 
up to about 10° cm. per second, corresponding to 
a wavelength a little larger than the space between 
the atoms in a metal. Since the number of free 
electrons per unit volume and their mean velocity 
can be measured, and the other constants in the 
theoretical formula for the mean free path of the 
electrons are known, this path may be calculated. 
It turns out to be such that extremely thin metallic 
films can be made having thicknesses greater than 
the mean free path. Just as the mean free path 
of a gas molecule cannot be larger than the vessel 
in which the gas is contained, so the mean free 
path of the free electrons cannot be greater than 
the thickness of the film across which the current 
is making them drift. ‘The mean free path in one of 
these films can thus be made shorter than in the bulk 
metal, and, according to the theory, therefore, the 
conductivity of the film should be less than that of 
the bulk metal. This is found to be the case, and the 
quantitiative measurements made by Lovell and 
others agree reasonably well with the theoretical 
predictions. 

According to wave mechanics, a perfect crystal 
should have no resistance at all, on account of the 
atoms all being arranged in a perfectly symmetrical 
pattern. Owing, however, to the thermal agitations 
of the atoms, the distortion of the metal, and to 
impurities by which the atoms are slightly displaced 
from their “ correct positions,’ metals do, fortu- 
nately for the electrical industry, have some 
resistance at ordinary temperatures. As Professor 
Mott emphasised, however, wave mechanical theory 
does not account for the phenomenon of supra- 
conductivity in which the resistance suddenly 
vanishes. 

When metals are mixed in the liquid state and 
allowed to solidify, either a mixture of crystals 
freezes out or else an alloy is formed in which some 
of the “ foreign ’’ atoms are here and there in the 
positions in the crystal lattice normally occupied 
by the atoms of the chief component. For example, 
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will be the electrical resistance. It will be see) 
that the theory explains in a general way a fact. 
long familiar to metallurgists, that. the more unlik: 
the components of an alloy are, the greater the 
resistivity for the same proportion of components. 

Professor Mott conéluded his lecture by referriny 
to a matter of the greatest practical importance, 
namely, the age-hardening of metals. Taking, as 
an example, Duralumin, the composition of which 
is approximately 95} per cent. aluminium, 4 per cent. 
copper, and } per cent. magnesium, and, for th: 
purposes of the argument, neglecting the last 
named component, he explained that when th 
metal solidified it was a supersaturated solid 
solution of copper in aluminium. As time passed 
the copper diffused out into little droplets, and 
these gradually coalesced into larger droplets 
which accumulated in the microscopical cracks in 
the alloy and caused age-hardening. Some photo- 
micrographs of thin sections of age-hardened alloys 
were shown to illustrate this phenomenon, and it 
was explained that these changes influenced the 
opacity of the metal to electron waves and hence 
affected the resistivity. When air saturated 
with water vapour it is quite transparent to light, 
but on cooling it becomes super-saturated, and a 
mist of water droplets is formed rendering it opaque 
(the all too familiar fog). When these minut 
droplets coalesce into drizzle or rain, as they often 
do, the air again becomes transparent. Much the 
same sequence of events is envisaged as occurring 
in the solid solution of copper in aluminium, and 
by analogy it would be expected that the resistance 
to the passage of electron waves, and hence the 
resistivity, would at first increase and then decrease 
again. This is, in fact, what is found in practice. 
The lecturer’s suggestion was that by studying the 
change of resistivity during the hardening of metals 
in the light of modern physical theory, considerable 
additional knowledge of the phenomena could be 
gained, and he concluded by saying “ though no 
work on these lines has been done at present, I hope 
that it will soon be possible to estimate from the 
resistance the size and shape of the aggregates of 
metal that have crystallised out.” 
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THE DEVELOPMENT OF CIVIL 
AVIATION. 


Civ. aviation in the United Kingdom may be 
conveniently divided into four main groups: Private 
flying, aerial displays and pleasure flights, special 
charters, and, most important, scheduled commer- 
cial services. Probably mainly owing to the size of the 
country, but partly also owing to weather conditions 
and competition from other forms of transport, 
none of these is in a very flourishing state, and the 
first, at least, would not have been able to exist 
without the help of Government subsidies. Com- 
petition, too, has had a similar deleterious effect 
on the last, with the result that between 1933 and 
1936, seven companies ceased to operate. Indeed. 
only 16 concerns, working 54 services, are now in 
being, and the route mileage covered by these did 
not exceed 4,200 miles last year. ‘Though consider- 
able sums have been spent on the provision of 
aerodromes by local authorities, none of them. 
except two, is adequate in size when the visibility 
is low, and to many of them the same adjective 
applies even when the weather is fine. Accommoda- 
tion for passengers, moreover, is none of the best. 
In a word, conditions are such that it is not easy 
to maintain a regular service, and unless such 
regularity is obtainable, little improvement is to be 
expected. 

These points are well brought out and discussed 
in the report* of a committee which was appointed 
by the Prime Minister in July, 1935, under the 
chairmanship of Sir Henry Maybury, to consider 
| measures which might be adopted by the Govern 
romotion 
\s 





this country, by which it was established only some | by zinc atoms in the lattice. The electron wave, | Tegards passenger services, they recommend 4 


ten years ago that electrons behave in many| 
instances as waves rather than as particles, is now 


a well-established fact. and one on which much 


the theory of conduction in metals is based. The | 
German school of theoretical physics, working | 
under the 





in passing through such a substance, is, as it were, 
‘ distorted and kinked "’ by the irregularities of the 
the atoms are to the 


more unlike 


* native ” 


“ foreign ” 


inspiration of Sommerfeld, has been | offered to the electron wave, and hence the greater | H.M. Stationery Office. 


atoms, the more will be the resistance | 


|scheme which provides for the establishment of 
|a junction in the Manchester-Liverpool area from 


of | lattice, and hence the resistance is increased. The | which services would be operated to London. 


* Report of the Committee to Consider the Develop 
Civil Aviation in the United Kingdom, London 
Price 3s. 6d. 
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Southampton- Portsmouth, Bristol. Belfast, Glasgow- tess dishonourable methods of filing out what | covered by the report are road, bridge and tunnel 


Edinburgh and Newcastle. 


ances of routes worked through this junction would | prices. 
be 960 miles, as compared with a route mileage of |had been given valuable confidential information, 


2.900, if direct services were provided between the | 
centres mentioned. Fewer machines would, there- 
fore. 


greater efficiency. It is estimated, indeed, that 


apart from mail requirements, a schedule of four | ducer when some other firm with a large demand for 


round trips a day would only require sixteen 


l4-seater aircraft of one type, and that each of | | class equipment came along and underquoted by 


these could be flown for 1,500 hours a year. 

The services suggested would have the advantage 
that they would serve about one-third of the 
population of the country, so that there is no 
reason why the load factor should not be as high as 
64 per cent., and the fares could be as low as 34d. 
i mile. In addition, the termini proposed would 
allow easy communication with the Continental 
and Empire air routes, and would provide oppor- 
tunities for other internal services to connect with 
the system. The scheme, it is claimed, is well 
calculated to secure the greatest measure of advan- 
tage both in facilities to the public and in economical 
operation. It is therefore suggested that it should 
given a five years’ trial. To ensure success, 
however, it is essential that the services should be 
regular, and that this regularity should be secured 
by licensing a single operating company for the 
purpose, or by bringing about close co-operation 
between several such concerns. The committee also 
recommend that a system of licensing all regular 
passenger services should be introduced, both to 
ensure efficiency from the public point of view and 
to avoid overlapping. 

A necessary corollary to these proposals, and 
indeed an essential in the development of civil 
aviation generally, the provision of ground 
services on a much extended scale. Not only are 
more aerodromes required in certain districts, but 
considerable extensions of night flying installations 
are necessary. The machinery of radio guidance and 
control must also be fully developed so that the 
changing traffic demands can be met without 
expensive alterations in the ground services, while 
the ground organisation should not only fulfil the 
requirements of the junction aerodrome system, 
but should afford protection for the other 
services connecting with it. The setting on foot of 
such a policy of expansion would necessitate the 
provision of a comprehensive system of air-traffic 
control by the Government, the first cost of which 
is estimated to be 320,000/., while the total annual 
would be 240,0001., of which about 40,0001. 
already being incurred. This direct contribu- 
tion is preferred by the committee to a subsidy, in 
the hope that in time it will be possible to transfer 
the cost to aviation itself by means of registration 
It is further hoped that aerodrome proprietors 
will provide the apparatus other than radio which 
is necessary to ensure their safe use at night. 

The whole scheme is admittedly an experiment, 
but we hope that it will be adopted. Only by 
arrangement of this kind will it be possibie 
to improve the unfortunate state into which this 
branch of civil aviation has fallen in this country. 
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NOTES. 
THE MARKETING OF MACHINERY. 


Wir trade brisk and manufacturers finding it 
diffieult to fulfil all the orders that come to them, 
't May seem a sorry thing to discuss the next 
depression, however provident such forethought 

Yet as Mr. D. A. Bremner, Director of the 
Engineers’ Association, said recently, at 
of that body’s luncheons, there is no knowing 
how long present conditions will last, and it is just 
‘s well to be ready for the change when it comes, 
come it must in the end, rather than only then 
‘itting down to consider it. Mr. Bremner’s theme 
was the possibility of making a fair and reasonable | 
profit on engineering products, and as a preliminary 
he surveyed the many ways in which at the present 
time prices were commonly debased far below 
‘n economic value. In the forefront among the 
favourable influences at home, Mr. Brenmer 
placed the fact that buyers’ market conditions led 
to all sorts of cut-throat competition, and more or | 


may be. 
British 
one 





be required, and these could be worked with | resulted, but the general level had altered for the 


Often firms flattered themselves that they 


only to find later that others had been treated in 
exactly the same way, so that no relative change 


worse. Another difficulty faced the efficient pro- 
|a special product, no financial difficulties and first- 


| 15 per cent. or 25 per cent. ; while trouble also arose 

| similarly from unsound firme, whose underquoting, 
though it only lasted perhaps for a time, could inflict 
much damage. Mr. Bremner suggested that the 
time had been reached for arriving at some modus 
vivendi, whereby the debasement of prices should 
be curtailed and fair economic values maintained. 
He followed his proposal that something of this 
kind should be done in connection with the home 
market, by an examination of export conditions, 
stressing the point that it appeared to be time that 
the Government in its negotiations with foreign 
powers should pay greater heed to the necessity for 
this country exporting high-class products. It was 
obvious, Mr. Bremner stated, that we could only 
maintain the standard of living we would like to 
see our people enjoy here if we were able to sell high- 
grade products and it was these that the Govern- 
ment should bear in mind when trade agreements 
were made. Many will undoubtedly agree that this 
view requires much greater consideration by those 
who negotiate treaties with foreign nations. Mr. 
Bremner pointed out how, when they held a country 
under obligations, such nations as Germany and 
Italy insisted on trade satisfactory to themselves, 
and with the large amount of business we did 
abroad, being in many cases the best customers, 
we ought to have excellent bargaining power. 
Although great attention and a good deal of senti- 
ment has been lavished on some of our depressed 
trades, as, for instance, the coal export trade, most 
if not all will agree with Mr. Bremner that we ought 
preferably to be exporting products of high class 
and value. In many cases it is hopeless to try to 
compete with others where labour costs are low, 
in goods where such costs form a large proportion 
of the whole. It should, therefore, be possible to 
enforce this view upon the Government with the idea 
of procuring a change of policy from that hitherto 
followed, in which the claims of high-class industry 
have been largely neglected. 











Roap Funp ADMINISTRATION. 


The Report* on the Administration of the Road 
Fund for the year 1935-1936, which has just been 
issued, shows total receipts of 26,268,0311., and 
total payments of 25,403,333]. Payments towards 
the General Exchequer contribution amounted to 
6,458,5731. The net payment under grants was 
12,874,898/., and it is this item which may more 
particularly arouse controversy, as there is a feeling 
that the grants made to local authorities for road 
improvements are inadequate. In a recent report 
on work in Oxfordshire, Mr. G. T. Bennett, the 
County Surveyor, stated that an investigation of 





| roads, 


/on the rural sections of the five chief roads of the 


result is entirely contrary to the figures given in 
the Road Fund Report, in which an analysis is given 
of 
alleged to be 


two years’ fatal accidents revealed that nearly 
60 per cent. were found to have road defects as a 
chief contributory cause. These defects were 
essentially associated with lay-out, such defects as 
slippery or unduly rough roads being found to be 
negligible. Among the serious defects, blind or 
un-superelevated bends, direct or blind cross- 
blind junctions, lack of footpaths and 
unduly narrow carriageways are quoted. It was 
found that no fatal accident had occurred during 
the two-year period at any point where these 
defects had been absent. Based on this investiga- 
tion, the Council improved the junctions and cross 
roads, and also the superelevation of severe bends, 


county, with the striking result that, whereas the 
number of road fatalities in Oxfordshire in 1935 
was 52, the fatalities for 1936 totalled 29. This 


760 accidents in which road conditions were 
contributory causes Other points 


The operational dist- | | competitors quoted with a view to revising tendered | construction, the restriction of ribbon development, 


driving tests, and speed limits. The total length 
of public highways in Great Britain is given as 
178,103 miles, of which 134,233 miles are unclassified . 
Some 651 bridges were dealt with, of which 106 
were over 50 ft. long, and 402 were under 50 ft., 
but over 10 ft. long. By the end of March, 1936. 
2,000 miles of roads were added to the total of 
43,870 miles of roads restricted when the powers 
were first conferred. As regards the driving tests, 
some 246,000 tests had been conducted up to 
March 31, and about 41,000 of the candidates had 
failed. Returns furnished by highway authorities 
showed that 40,000 miles of roads were provided 
with street lamps not more than 200 yards apart 
at the end of the year covered by the report. 
During the year, 731 miles of road were derestricted 
and 1,245 miles restricted. For England and Wales 
as a whole, but excluding the London traffic area, 
12,486 pedestrian crossing places were approved up 
to March 31, 1936, and 600 crossing places were 
approved for Scotland. The total number of cross- 
ings authorised in the London traffic area on the 
same date was approximately 11,550. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


An ordinary general meeting of this Institution 
was held on Friday last, the 22nd inst., at Storey’s- 


Gate, Westminster, Sir John E. Thornyeroft, 
K.B.E., oceupying the chair. 
THe Late Sm Jon A. F. AsPmiNnALL. 


The chairman alluded to the death of Sir John 
A. F. Aspinall, on the 19th inst., to which we refer 
elsewhere. A cablegram had been received from 
the American Society of Mechanical Engineers, 
expressing sympathy with the family of Sir John 
Aspinall and with the engineering profession in the 
loss they had sustained. 


CounciL NOMINATIONS. 
The secretary then read the list of members 
retiring under By-laws 35 and 36 and the nomina- 
tion list prepared by the council. The latter was as 


follows, and included five additional names to 
secure a ballot :—As President, Sir John E. Thorny- 
croft, K.B.E; as Vice-Presidents, Mr. E. Bruce 


Ball, Mr. Asa Binns, Mr. W. A. Stanier ; as Members 
of Council, Mr. H, W. Cadman (Associated Member), 
Mr. A, H. R. Fedden, Engineer Vice-Admiral Sir 
George Goodwin, Mr. J. T. Graham, Major William 
Gregson, Mr. G. N. Guest, Mr. W. T. Halcrow, Mr. 
L. E. Mather, Mr. H. R. Ricardo, Professor Andrew 
Robertson, Professor Dempster Smith, and Major 
S. J. Thompson. Major Miller then proposed Mr. 
Arthur Hoare as an additional name to be added 
to the list. 

Tue Lonpon Fire Bricave. 


A paper entitled ‘‘ The Organisation and Mech- 
anical Appliances of the London Fire Brigade,” was 
next presented by the author, Major C, C. B. Morris, 
M.C., member. This is reproduced in abridged 
form on page 134 of this issue. After summarising 
the paper, the author exhibited cinematograph films 
of the Crystal Palace fire and of the fire at the 
rubber warehouse and wharf, Wapping. 

Mr. A. Pordage, opening the discussion, com- 
mented on the cinematograph pictures, the more 
instructive being those showing the destruction 
of the rubber warehouse, as illustrating the limits 
within which it had been possible to restrict the fire. 
With regard to couplings, he had a preference for 
the instantaneous type, which Major Morris did not 
regard as so reliable as the round-thread coupling. 
Some 90 per cent. of the brigades at home and 
overseas did not use the round-thread coupling, 
and in Australia the instantaneous coupling was 
standardised throughout. The instantaneous coup- 
ling would endure heavy wear and tear, and the 
joint could not be loosened by dragging over the 
ground. The round-thread type had notorious 
disadvantages, among others, the time taken to 
make a successful joint, involving the use, as it 

did, of a spanner. In dragging over the ground, 





price 2s. net. 





* HLM, ‘Stationery Office, 


moreover, the joints would loosen, due to the lugs 


| projecting at the side of the hose, while it required 
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constant attention when working under pressure. 
There was also increased friction loss through the 
hydrants, from the hydrant to the stand pipe, and 
from the stand pipe through the coupling joint. 
The British Standard Association had recommended 
the round-thread coupling as a standard coupling, 
and the round-thread hydrant had been advocated 
as standard for all water services in the country 
receiving Treasury grants. The round thread, 
introduced in 1879 by Captain Shaw, was a great 
advance on the couplings previously existing. It 
was quicker in action, connection requiring only 
1} turns to 34; it was coarser and the thread was 
less susceptible to damage. In spite, however, of 
the London Fire Brigade’s attitude, he suggested 
that the instantaneous coupling was an industrially 
sound proposition, deserving of consideration. 
Lieut.-Colonel J. W. K. Restler referred to the 
author's statement that in the Bethnal Green 


district a minimum brigade call attendance of 20 | 


pumps could be mustered within 7 
seconds, and the delivery would be 
gallons per minute at a pressure of 120 lb. Thirty 
years ago it would have taken half an hour to 
concentrate 20 fire engines, each delivering at a 
pressure of 120 lb. per square inch only some 300 
gallons per minute. 
was only two-thirds of that existing to-day, due, 
he thought, to the organisation worked out by 
Major Morris. The rotary pump great 
convenience, since it could be connected direct to 
This was not practicable with the old 
dam or canvas suction tank 
This often led to great loss of 


minutes 32 
about 9,300 


was a 


hvdrants. 
pumps, for which a 
had to be provided. 


water from overflowing when the pump was regu- | 


lated. As the author had pointed out, fire fighting 


could not be organised along fixed lines, no set of | 


circumstances being the same. 
favourable to the fire, even at the present time, the 
whole of the skill of the officers and the resources 
of the brigade might hardly hold it in check. He 
would be glad if Major Morris would add to his 
paper some mention of the training school arrange- 
ments which he regarded as important. 

Mr. Osborne felt that the paper hardly went far 
enough. Additional information would enable fire 
chiefs outside London to carry out their duties with 
greater efficiency, and it would also enable the 
manufacturer to produce improved appliances. He 
regarded the matter included in the paper under 
the heading of “ Procedure at Fires” to be the 
best part of the contribution, especially that part 
relating to the protection of surrounding property. 
This he would like to see posted in every fire chief's 
office. 

Mr. H. Neal, speaking next, referred to the self- 
contained breathing apparatus. 


his own city of Leicester they had an appliance 
which he regarded as simpler and equally efficient 
for most fires 
of armoured hose and the type of smoke helmet 
employed twenty years ago with hand bellows. It 
was possible to supply five men at once in this way. 
lhe air supply kept the smoke 7 in. 
the man’s face. That apparatus was preferred by 
the men to the self-contained breathing appliance. 
He concurred with the view that the closing instruc- 
tions in the paper were of great value. 

Mr. H. F. Cronin observed that the London 
water authority existed to supply water for domestic 
purposes, but the fire authority was allowed to take 
water from the mains without charge. If, however, 
mains were laid or the distribution system improved 
for the purpose of assisting the fire brigades, a 
surcharge would be made by the auditors. Drivers 
at the Metropolitan Water Board pumping stations 
ran their engines so that the water was delivered 
at a certain pressure, and on the occasion of one 
fire the hydrants were opened and the pressure 
gauge in the engine house fell. The driver, think- 
ing that a main had burst, shut down to avoid 
flooding, when he really should have put on more 
power to augment the supply to the fire. He 
regretted that the Fire Brigade employed right- 
handed and not left-handed valves. The Water 
Board had now standardised left-handed valves, 
and he was sorry that the London Fire Brigade 
had done otherwise. 


The effective fire-fighting force | 


If conditions were | 


While he had no} 


criticism to make with regard to that appliance, in | 


They used an air blower with 500 ft. 


or 8 in. from | 
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| Mr. A. E. Millington referred to a point, raised by 


| Major Morris when summarising his paper, relating 
to the difference in pressure shown by gauges on 
the casing and at the outlet. The question of static 
and velocity head, he said, came into this, but if the 
British Standards Institution conditions of testing 





had been followed, the difference noted would have 
| been much less. Fig. 4 in the paper gave an 
}unusual curve from the pump makers’ point of 
|view. If the curve was taken, as he thought, on 
|the basis of a pump plus engine, and if the engine 
speed was varying all through the test—not the 
usual method of testing a pump—the test was quite 
a special one. The loss in the gear-box between the 
engine and the pump was also included, and that 
had to be taken into account. The characteristic 
curve was distinctly influenced by the design of the 
engine and the gear ratio used. In connection with 
“ Series Working,” he thought this would have to 
|come, but a difficulty associated with working a 
number of pumps in series was that if one was 
shut down, how was excessive pressure to be pre- 
vented ? Ordinarily that would be taken care of 
by the man in control, but if, as occasionally 
happened, semi-skilled labour was employed, he 
thought some automatic device would have to be 
provided whereby engine speeds could be reduced 
or pressure relieved. Could Major Morris give any 
idea as to the actual working life of a fire-engine 
pump under present-day conditions. Taking the 
figure of fifteen years as the life before obsolescence, 
he had found that, on the average, actual working 
life represented something like five weeks’ con- 


tinuous running. 

Mr. A. Andrew referred to the shortage of water 
problem ; this could be solved to some extent by 
change of nozzles. Had the London Fire Brigade 
adopted the practice of using nozzles consistent 
| with the supply of water? It had been stated that 
| coupling up direct to the hydrant was not satisfac- 
|tory with the steam engine. With the double- 
cylinder engine, however, quite satisfactory results 
were obtained. With a twin-cylinder engine the 
| size of jet used was § in. to 1} in., and a delivery of 
| 650 gallons per minute was obtained at a pressure 
| of 120 lb. with the large nozzle. 
| Major Jackson asked whether any other large 
| city fire brigade was as backward as London was 
said to be in not adopting the instantaneous coupling 

for example, New York ; upon which Mr. Pordage 
|interjected that he thought that the New York 
| Brigade was even more backward, as the vee thread 
coupling was the standard there. 


i 


Mr. Asa Binns, on being called upon, said he did 
not think the subject one for discussion by the 
jordinary mechanical engineer, fire fighting being 
essentially an expert’s job. Fire fighters were 
technicians as highly trained as those in the naval 
and military services, and, like the latter, were 
becoming more and more mechanised. He rejoiced 
that mechanical engineers were contributing to the 
improvement of fire fighting, so essential when 
property of such value was concentrated in congested 
| areas. 
| Mr. Calvo thought that the author had 
| lightly passed over the question of fire alarms, and 
|such subjects as the change over from open to 
|closed circuit.. The point was very controversial, 
‘and he would be interested to know the reasons 
why Major Morris had adopted the closed-circuit 
system. 
| Mr. Fairclough, who unfortunately spoke in a| 
manner which resulted in his remarks being im- | 
perfectly heard, was understood to ask whether, in| 
view of danger in confined spaces near fires arising | 
in connection with refuelling, the advantages of | 
the Diesel engine over the petrol engine had been 
considered as the motive power for fire-engine | 
units. 

Major Morris, in reply to certain of the points 
raised, said the standard coupling used had a }-in. 
pitch thread which would always couple up, and | 
could not go wrong, even if knocked with a sledge | 
hammer. The 2}-in. instantaneous hose coupling | 
was less reliable, having springs and plungers. If, | 


too 





after coupling, a suction were produced, the instan- | 
taneous coupling would draw air. 
Norwich to judge a competitition, and many of the 
| trials had been abortive owing to the instantaneous 


He had been to | 


| 
| 
| 
| 
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couplings continually going wrong. He under. 
stood that the Aberdeen Fire Brigade had 
recently changed over from instantaneous to 
round-thread couplings. The London Fire Brigade 
certainly took very great interest in the Training 
School. When training a man as a sub-officer, 
and again, when training him as officer, the man 
was withdrawn from the brigade for 10 weeks, 
during which time he underwent intensive training 
and had an opportunity of seeing things not seen 
ordinarily in his profession; he also studied, at 
one of the polytechnics, such subjects as hydraulics, 
chemistry, materials and structures, and electricity. 
He did not approve of a man going into a fire with 
a smoke helmet trailing a hose behind. The 
pumping difficulty mentioned by Mr. Cronin must 
clearly have been a question of bad organisation. 
With regard to the use of small jets, it was not 
the practice to put on small jets to bring up th: 
pressure, but to use series working or collector 
working. In series working he thought some form 
of pressure-relief valve would be ultimately essential. 
On the question of the Diesel engine, it was a matter 
of their adaptability to the work. They were satisfied 
with the petrol engine. The main advantage of the 
Diesel was the saving in fuel when doing a large 
amount of pumping. There was, however, no 
inducement to adopt Diesel engines on account of 
expense. He was not sure that that type of engine 
would start up more easily. Immersion heaters 
were used which kept the temperature at 150 deg. F. 








THE ENGINEERING OUTLOOK. 


V.—EvectricaL ENGINEERING: HEAVY PLANt. 

Tue electrical-engineering industry had a 
remarkable year in 1936. The index of manu- 
facturing activity compiled by the British Electrical 
and Allied Manufacturers’ Association, and based 
on the horse-power of the orders received by the 
heavy section of the industry, moved steadily 
upwards throughout the year. The figures (which 
are twelve months’ moving averages) are shown in 


TABLE L.—Indices of Activity in Electrical Engineering. 
Beama Index (1920 100). 
Monthly 
AY om 4 Year. Home. Export. | Total. 
December 1929 60 228 102 
° 1930 | 75 152 95 
1931 46 | 114 oY 
1932 67 69 60 
1933 40 100 57 
1934 | 96 136 109 
” 1935 89 141 106 
January 1936 90 149 110 
February - 97 152 115 
March = 107 151 122 
April » 118 169 136 
May ; ae 115 176 136 
June 119 188 142 
July é " 127 191 147 
August . . 148 i 200 165 
September - 151 204 16s 
October = 161 213 178 
November - 157 204 171 
Table I, and it is seen that for November, 1936, 


the home activity was 76 per cent. above that in 
December, 1935, the export activity was 31 per cent. 
higher, and the combined index (home and export). 


Taste II.—Electrical Engineering. Actual Number 
Employed. 
| Number of Workpeople. 
. oe } Index 
Date Unen | 1923 100 
Insured. ployed. | Employed. 

July, 1926 77,000 6,514 70,4386 121-9 
1927 79,300 3,790 75,510 130-5 
1928 79,770 4,000 75,770 131-1 
1929 84,430 3,248 81,182 140-2 
1930 89,860 7,084 | 82,776 143-2 
1931 92,470 | 13,185 79,285 137-2 
1932 94,080 | 15,163 78,917 136°5 
1933 90.590 | 13,008 77,582 134-2 
1934 91,190 | 6,720 | 84,470 146-1 
1935 93,410 5,740 87,670 149-9 
1936 112,410 | 3,784 108,626 187 -¢ 


ast 


61 per cent. higher. As suggested in this series | 
year, these figures disprove the statement mad 
early in 1935 to the effect that the industry was then 
already working to capacity. 

The expansion of activity in the home market 
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has, of course, been based largely on the extensions 
and additions to the selected stations carried out 
by the Central Electricity Board, and necessitated 
by the continued rapid increase in electricity con- 
sumption. ‘The official returns for 1936 show that 
the total amount of electricity generated by author- 
ised undertakers was 20,220 million units, com- 
pared with a revised figure of 17,568 million units 
in 1935—an increase of 15-1 per cent. 

During 1936 about 500,000 kW of new generating 
plant, with boilers having an evaporative capacity 





Taste Ill.-United Kingdom Exports of Electrical 
Machinery. 
| Index Value Index 
— a Volume. | (1913 per (1913 
— | 100). Ton. 100). 
| | 
| 
Tons. £ 
1913 2,238 100 84-5 100 
ru 
ist Qr 153-4 161-1 190-7 
2nd ,, 143-4 162-6 192-4 
trd 132-3 164-6 194-8 
4th 151-4 163-4 193-4 
1430 
Ist Qr 3,691 165-0 156-7 185-4 
2nd ,, 3,402 152-0 150-3 177-9 
rd 3,102 138-6 158-6 187-7 
4th 3,531 157-8 150-0 177-5 
1931 
Ist Qr |} 2,488 | 111-2 162-9 | 192-8 
2nd ,, 2,144 | 95-6 155-9 | 184-5 
3rd ,, 2,060 | 92-0 165-6 | 195-9 
4th , 2,581 | 115:3 | 157-0 | 185-8 
1932- | | 
Ist Qr 2,113 | 94-4 146-0 | 172-0 
2nd ,, 2,462 110-0 145-0 171-0 
ard ,, | 1,881 84-1 147-0 173-0 
4th , | 1,622 72-4 156-0 | 185-0 
1933 | 
ist Qr 1,481 66-2 153-4 181-5 
2nd | 1,413 63-1 155-9 184-5 
3rd | 1,389 62-1 147-7 174-8 
4th 1,690 | 75-5 134-3 158-9 
1934 
lst Qr 1,667 74-5 151-5 179°3 
2nd ,, 1,829 81-7 139-4 165-9 
3rd 1,837 82-1 143-5 169-7 
4th 2,146 96-3 145-0 176-4 
1935 
Ist Qr 2,245 100-4 154-0 182-2 
2nd ,, 2,145 96-0 143-5 169-8 
rd 2,124 95-0 | 145-6 172-2 
4th 2.544 113-8 155-8 184-3 
1936 | 
Ist Qr. 121-8 154-2 182-5 
2nd ,, 103-8 158-1 187-1 
3rd ,, 114-2 155-9 | 184-5 
4th ,, 120-1 165-0 196-5 








TABLE V. 





Country. 1929. 1930. 
United Kingdom 3,350 } 
Germany 4,450 | 
United States 4,593 | 
Swedent 1,250 
Switzerland 1,494 
France? : 961 
Total ° o« ea . ; 16,098 16,331 


| 
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15,000,0001. were sanctioned in 1934 and 1935. In 











addition to the above, arrangements have been 
made for Messrs. The Kent Electric Power Company 
to construct a new station on the Thames, near 
Dartford, with an initial capacity of 120,000 kW, 
to be ready for operations during the winter of 1939. 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, received orders for 10 units of 30,000 kW 
and over, for the Liverpool Corporation Clarence 
Dock Station ; for the London Power Company’s 
Tas_e LV.—United Kingdom Retained Imports of 
Electrical Machinery. 
| Index | Value Index 
Monthly | Volume. | (1913 = | per (1913 
aia | 100). | Ton. 100). 
| | t | 
Tons. | £ 
1913 .... 902 | 100 115-2 100 
1929— | | 
Ist Qr. 564 | 62-5 | 239-4 | 207-8 
2nd ,, ..| 561 | 62-2 | 55 | 221-8 
3rd_,, ..| 547 | 60-6 | 261-6 227-1 
4th ,, ..| 549 | 60-9 | 310-5 269-5 
1930. 
ist Qr. aa 559 62-0 | 275-9 
2nd ,, ..| 482 | 63-4 318-1 
3rd “ 365 | 40°5 | 303-3 
4th ,, «| Se 41-2 | 377-8 
1931- | 
Ist Qr. 264 | 29-3 282-3 
2nd ,, 382 | 42-4 317-8 
3rd ,, | 355 | 39-4 293-8 
4th , | 583 | 64-6 344-0 
1932— 
ist Qr. | 201 | 22-0 377-0 
2nd ,, | 144 15-0 495-0 
3rd ,, 146 | 16-0 | 463-0 
4th ,, 119 |} 13-0 | 315-0 
1933— 
Ist Qr. 38 4-2 | 345-6 
ond ,, 65 7-2 | 297-3 
3rd ,, 47 5-2 | 281-2 
4th ,, a0 11-0 174-7 
1934*— 
ist Qr. 152 16-3 203°5 176-6 
2nd ,, 136 15-1 181-1 157-1 
3rd ,, | 149 16-6 | 220-2 | 191-1 
4th 122 | 13-4 225-0 | 194-7 
1935* 
Ist Qr 124 13-7 212-8 | 185-0 
2nd ,, 172 | 19-1 197-8 | 171-8 
3rd 136 15-1 221-5 192-3 
4th 121 =| «18-4 | 224-7 195-1 
1936* | 
Ist Qr. 194 | 21-6 | 189-0 | 164-1 
2nd ,, | 243 26-9 | 186-5 | 162-0 
3rd ,, | 215 | 24-1 | 195-5 | 170-0 
| 4th 261 =| 29-9 | 177-5 | 164-2 


* Gross imports. 


53,500,000/. It was stated at the time that the 
| Board did not anticipate the need for further issues 
for some years. 

Apart from the grid stations, there has been 
further progress in railway electrification, and this 
progress, according to the plans recently announced, 
will be continued during the next few years. 
It was announced at the beginning of this year, 
for instance, that the London Passenger Transport 
Board and the London and North Eastern Railway 
;are to spend 14,500,000/. on the extension and 
|improvement of railway services in North-East 
| London over the next three years, which, it is 
| estimated, will give direct and indirect employment 
| to an average number of 25,000 men. Much of this 
| will, of course, come under the employment cate- 
| gories of public works rather than of electrical engin- 
leering. The scheme will necessitate 9} miles of 
/new double track nearly all in Tube and cut-and 
|cover construction, and 22} miles of surface line 
| of the London and North Eastern Railway will be 
| electrified. The total mileage east of Liverpool 
Street Station to be worked by the London Passen- 
ger Transport Board trains will be 32 miles. The 
London Midland and Scottish Railway have 
placed further orders in connection with the elec- 
trification of the Wirral Lines from Birkenhead 
Park to West Kirby and New Brighton. 

The Southern Railway has extended its electrified 
services on the Weybridge to Virginia Water and 
Hampton Court to Woking sections, and at the 
present time is extending its electrified track mileage 
by 83 miles and its route mileage by 43 miles at a 
cost of 1,000,0001., the lines being dealt with 
including suburban services as far as Reading and 
various small sections in the Guildford and Aldershot 
areas. By the summer of this year they hope to have 
an electric system in operation between London 
and Portsmouth via Woking and Guildford, while 
the service between London and Portsmouth via 
Dorking and Three Bridges (and including Little- 
hampton and Bognor) should be completed by the 
summer of 1938. Each of these schemes is estimated 
to cost about 3,000,000/. The London to Ports- 
mouth via Woking scheme involves nearly 95 route- 
miles, corresponding to nearly 242 track-miles. Both 














| London to Portsmouth schemes are being carried 





EXPORTS OF GENERATORS, MOTORS, CONVERTERS AND TRANSFORMERS. (VALUE, £000’s.) 


1931. 1932. | 1933. | 1934. Per cent. | 1935. Per cent. } 1936.* Per cent. 
\| | | 
2,255 1,759 | 1,606 || 2,063 20-2 || gse7 | || 2908 | 33-8 
4,365 4,492 |} 2,262 i] 2,042 || 2,215 } 29-0 ! 2,595 | 29-3 
2,875 1,405 926 } 931 | 1,175 15-3 1,550 17-5 
794 | 658 649 801 | 800 10°5 23 9-3 
1,166 } 501 623 | 511 | 577 7-4 539 6-1 
1,051 839 627 | 700 490 6-4 360 4-0 
_ = —- _——— — | —$__________ = Se = co = —_ —_ -_ - _ = _ 
9,654 6,683 7,048 100-0 | 7,654 100-0 8,860 100-0 
| \ 











* Estimates based on 10 months for all countries except the United Kingdom, for which full figures are available. 


+ Includes some other unspecified electrical machinery and parts of electro-mechanical equipment, such as fans, vacuum cleaners, &c. 


t Includes rectifiers. 





| 1929. 1930. 

| | 
United Kingdom 1,775 1,950 
United States 922 863 
Total 2,697 2,813 


1931. 1932. 1933. 
1,365 1,260 fotatt) 

560 294 248 
1,925 1,554 1,137 











TABLE VI.—EXPORTS OF CONTROL AND SWITCHGEAR FROM THE UNITED STATES AND 


THE UNITED KINGDOM. (VALUE, £000’s.) 
— ‘ Ma iin k! 


1934. 1935. 1936.* 

— _ a ! — 
1,101 1,431 1,765 
272 363 633 
1,373 2,398 


* Estimate based on 10 months except for the United Kingdom, for which the full year’s figures are available. 


of about 9 million pounds per hour, were added to 
the capacity of selected stations on the grid. With 
the addition of two more stations to the list, the 
total on the latter is now 137. Moreover, the 
prospects of continued activity are still good. 
Karly in 1936, the Central Electricity Board 
announced extensions totalling over 400,000 kW of 
“venerating plant, and 5,000,000 Ib. in the evaporative 
capacity of boilers, mainly for the requirements of 
the winter of 1938. More recently, with a view to 
meeting the anticipated increase in demand for the 
vinter of 1939, instructions have been issued to 
owners of selected stations to proceed with the addi- 
tion of a further 400,000-kW capacity. 

The value of orders for extensions during 1936 
was estimated to be 10,000,0001., bringing the total 


value of orders for extensions to selected stations | 


during the past three years to approximately 
25,000,0001., of which 1,200,000 kW, costing 





Deptford Station; for the Bristol Corporation 
Portishead Station; for the new Fulham Power 
Station, and others. Messrs. C. A. Parsons and 
Company, Limited, supplied similar units to Dalmar- 
nock,Hams Hall, Hull and Norwich, as well asa num- 
ber of export orders—e.g. ,for Cape Town, Calcutta, 
and Randfontein Estates and East Rand Proprietary 
Mines in South Africa. Messrs. British Thomson- 
| Houston Company, Limited, completed units for 
Ironbridge, Barking, Northampton, Spondon, and 
for the Lancashire Power Company. Messrs. General 
Electric Company, Limited, is carrying out work for 
Hams Hall and a large number of overseas customers, 
and Messrs. English Electric Company, Limited, for 
the Yorkshire Electric Power Company, Stourport, 
and others. 

In February, 1936, an issue of 3,500,000/. 34 per 
| cent. stock, 1974 to 1994, was made by the Central 
| Electricity Board, bringing the total stock issue to 











out under the Railways Agreement Act of 1935, 
under which the Southern Railway is receiving a loan 
of 6,000,000/. at 24 per cent. Further schemes for 
electrification of the London to Hastings service via 
Tunbridge Wells and the London to Gillingham and 
Maidstone service will, it is estimated, be completed 
by 1939 and 1940, respectively. 

Railway electrification in the Birmingham area 
was under consideration last year by the Great 
Western Railway and the London Midland and 
Scottish Railway. 

The London Passenger Transport Board is seek- 
ing powers to extend the Morden-Edgware Tube 
7} miles towards Elstree at a total cost of 750,000/. ; 
and the largest “ all-in ’ electrification scheme yet 
undertaken in this country was approved last 
December for the electrification of the London and 
Northern Eastern Railway lines between Manchester 
and Sheffield (including the branch from Penistone 
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to Wath) a total route mileage of 74-56, equivalent, 
including sidings, to 292-71 miles of single track. 
The 181 steam locomotives now employed on this 
service will be replaced by 88 electric locomotives 
of which 9 will be express engines, weighing 100 tons 
each; 69 mixed traffic engines of 80 tons; and 10 
banking engines of 75 tons for pushing coal trains 
up severe gradients. Considerable increases in 
average speed are planned. 
scheme, which was scheduled under the Government 
\ssistance plan, will be about 2.500,000/. 

These plans are outlined in order to show that 


there is every prospect of the high rate of activity 
industry being con- 


in the electrical-engineering 
tinued least for several 


at years. The 


Associated Manufacturers of Electric 


Equipment, which is understood to be an organisa- 


tion for the pooling of large orders as well as for 


carrying out co-operative research, should be borne 


in mind in considering the effect of railway elec- 


trification on individual companies in the industry. 


In this connection, it has been stated that Messrs 
English Electric Company, Limited, has 
entrusted by the Southern Railway with their re 
quirements of electric-train equipment for the next 
ten years 

Further assistance to the industry in the main 
tenance of activity should come if some of the 
proposals of the MacGowan 
published in June, 1936, for the reduction in the costs 
of electricity distribution and in the price ‘to the 
consumer are put into practice. There is no doubt 
that there is still considerable scope for the extension 
of electricity consumption particularly in rural 


areas, where if supplies could be given at a reason- | 


able price, electricity is often without competition 


from gas, and where transport costs often make the | 


price of solid fuels high. Much of the rapid rise in 
recent years has, however, been due to the con- 
nection of new premises, and when the percentage 


of unconnected premises has been still further re- | 


duced, supply undertakings will have to rely more, 
like the gas industry, on increasing the consumption 
per consumer, which is a much more difficult problem. 

As shown in Table II, page 126, a considerable 
further expansion took place both in the number of 
insured workpeople and in the number employed, 
the latter case by as much as 24 percent. The 
employment index (1923 = 100) reached the re- 
markable level of 187-9. Unemployment reached 
the low level of 3:4 per cent. of the insured workers. 
As already indicated, there was a marked increase 
exports in 1936, quarterly figures for which 
given in Table IL], page 127. These figures 

motors, converters and trans- 
and control gear for motors, 
electrical, machinery else- 
In all cases, the British Empire 


in 


in 
are 
include 
formers, 
switchgear 
where specified.” 


yenerators, 
starting 


and not 


provided the chief market. Of the total export 
value in these categories in 1936 (4,993,048/.), 
generators accounted for 947,104/; motors for 
1,216,324/ and the remaining products for 
2,729,620/. Of the exports of generators, India 
took 23 per cent., a considerable increase on the 


previous year and more than double the 1934 figure, 
largely the result, no aoubt, of some of the hydro 
electric developments which have been carried out 
there recently. Exports to South Africa declined 
and only accounted for 18 per cent. of the total, 
ilthough in view of the predominating position pre- 
viously held by South Africa and the growth of other 
export markets, this is not so greatly to be regretted. 
In any case, recent developments on the West Rand 
sugyest the possibility of a further increase again in 
the next year or two, Australia came third with 15 
per cent. Exports to all foreign countries combined 
only accounted for 15 per cent. of the total. Simi- 
lariy in the case of motors, South Africa was the 
chief market in 1936, as in previous years, taking 
25 per cent. of the total exports, followed by India 
(14 per cent.) and Australia (11 per cent.). Foreign 
countries accounted for 29 per cent. of the total. 
In the remaining category, which consists chiefly 
of switchgear and converters, South Africa came 
first with 36 per cent. of the total—a large increase 
on the previous vear—followed by India with 18 per 
cent., Australia with per cent. Foreign 


and 7 


countries accounted for 20 per cent. of the total 


The total cost of the 


reference | 
made in this series last year to the formation of 
Traction 


been 


Report, which was 
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LUBRICATING SYSTEM FOR AERO ENGINES. 
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(S8I5S.) 
Imports of electrical machinery have been, concentration characteristic of the heavy section 
increasing steadily in recent years, but are negligible | of the industry does not extend to the manufacture 

of electrical apparatus, although the chief heavy 
| plant makers also have extensive interests in 
|apparatus; two of the largest makers of electric 

lamps, for instance, are Messrs. General Electric 
| Company, Limited, and Messrs. Associated Electrica! 
| Industries. Apart from the firms mentioned in 
| connection with the manufacture of turbo-generators, 
| the other chief firms in this section are Messrs. A. 

Reyrolle and Company, Limited, Messrs. Crompton 

Parkinson, Limited, and Messrs. Brookhirst Switch 
gear, Limited. 


| . . - > me 
|compared with home production, totalling 508,475/. 


lin 1936. Of this total, 67 per cent. consisted 
| of motors. The quarterly figures tor retained 
imports are shown in Table IV. 

The tables formerly given in this series for the 
international exports of electrical machinery by 
quantity and value have been completely revised 
}owing to the difficulty of including a comparable 
range of products for each country. In Table V 
| the class of products, exports of which are given by 
value for the leading countries, has been confined 
to generators, motors, converters and transformers, 


thus including the greater part of the range covered | HIGH INITIAL- PRESSURE LUBRI- 


by the complete British quarterly figures in Table ITI 
: Se oe ote — CATING SYSTEM FOR AERO 
with the exception of switchgear. Exports of | ENGINES 
}econtrol and switchgear from the United Kingdom | 7 ; 
| and the United States, which are two of the chief | Ir will be readily agreed that the time which usually 
| exporting countries, are therefore given separately | elapses between the starting up of an aero engine and 
in Table VI. Exports from Germany are unfor. | “at at which the lubrication system is functioning 
: ' 2 ae - 1 Per 1 . all t } normally is a distinct drawback, not only in the case 
tunately, not specified separately. It will be seen| of military aircraft which are required to leave the 
that the British exports still headed the list, followed | ground immediately, but also with civil aircraft. To 
| by Germany and the United States, which both in- | obviate this the engine department of Messrs. Bristol! 
creased their exports substantially in 1936. Sweden, | Aeroplane Company, Limited, Filton, Bristol, has 
Switzerland and France are all much less important, | ¢volved a high initial oil-pressure system which enables 
and exports from France continued to decline in 1936. | Bristol engines to develop their full power with perfect 
One particular point of interest arises from the safety as soon as they are started. This system, we 
section of the Import Duties Act Inquiry Report understand, has been developed over a period of fiv: 


leali ae elncteteal ; i | years, involving many thousands of hours of dynamo 
dealing with electrical machinery and apparatus, | meter running and testing in flight. Moreover, it 


viz., the decreasing proportion of the total output of | invariably used during the overload tests normally 
machinery and apparatus accounted for by the| carried out on Bristol engines, each test being com 
* heavy end of the electrical engineering industry.” | menced by opening up at once to the stated overload 
The total output of the industry in 1934 was | power w ithout any preliminary slow-speed running 
| 82,476,000/., compared with 68,128,000/. in 1936 | The flight tests were carried out on a Bristol Bulldog 
and 78,101,0002, in 1930; but of this total, elec- | aeroplane during the winter months, the tank being 
‘trical machinery—i.e., generators, motors, conver- filled with oil cooled to a temperature well below 
a : _? yates ? zero Centigrade, before each test. The throttle was 

| ters, rectifiers and transformers, starting, control and opened wide as soon as the cold engine was started, 
| switchgear, and * other machinery "—accounted for | and a full-power climb to 10,000 ft. was commenced 
only 17,490,000/. (21 per cent. of the total) in 1934,| at once. The average time taken by the machine to 
compared with 20,640,0001. (26 per cent.) in 1930, | leave the ground after the engine had been started is 
| and the trend has doubtless been continued since. | given as about 20 seconds. This test was carried out 
In the electrical apparatus field, wireless increased | ‘™ ice a day for several weeks, and represents man) 
from 7,080,000/. in 1930 to 14,410,0001. in 1934, oe ene mre under flying conditions 

~ yp with cold lubricating oil. 

vacuum cleaners from 524,000/. to 2,540,000/., and The illustration en this page shows the arrangement 
cooking apparatus from 440,000/. to 1,228,000I. ;| of the system in diagrammatic form. When the engin 
in fact, the only class of apparatus to show a/| is running under normal load conditions oil is delivered 
decline was that of insulated wire and cables, | to it from a pressure pump, the oil entering through 
which are in rather a special position and which, | the rear end of the crankshaft. A main relief valve in 
in any case, have probably recovered substantially | Commection with the delivery pipe is set to maintain a 
since 1934. A second section to this review has | Pressure of 80 Ib. per square inch with oil at 70 deg. © 
therefore been devoted to electrical appliances, Under these conditions the oil by-passed through th: 


, . . : B relief valve is returned to the oil tank under its 
in which the Census and Import Duties Act Inquiry | pwr pressure. It will be noticed, however, that a 
figures will be reproduced in detail. 


; rep! nihee “* restrictor ” is fitted in the pipe connecting the relict 
Meanwhile, it is worth pointing out that the | valve to the oil tank, this restrictor being designed 
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Fig. 3. 


that it will permit normal circulation of the by-passed | 
oil to take place at a reasonable pressure. When, 
however, the oil is cold, the restrictor will produce a 
higher pressure in the by-pass pipe, owing to the 
nerease in the viscosity of the oil and also owing to 
the fact that a greater quantity of oil is then by-passed 
through the main relief valve. Moreover, the oil 
pressure in the delivery pipe to the crankshaft will 
also increase until it becomes sufficient to open both 
the main relief valve and the sprayer valve shown in 
the diagram, the latter being set to open at a pressure 
of between 55 Ib. and 60 Ib. per square inch. The oil 
which passes through the sprayer valve is delivered to 
& sprayer fitted in the top of the crankcase, this oil 
being sprayed directly on to the crankpin bearing. 
The oil spray continues as long as the oil is cold, but as 
soon as the oil warms up both its viscosity and the 
quantity passing through the relief valve decrease, 
so that the pressure created by the restrictor is reduced, 
the sprayer valve closes, and the supply of oil to the 








sprayer is cut off. 








Guarp Open, SHowrna TURRET AND SLIDEs. 


In practice, it should be explained, the sprayer valve 
and the restrictor are incorporated in the form of a 
sleeve valve which enables the quantity of oil passing 
to the sprayer, as well as the temperature at which the 
sprayer is automatically cut out, to be governed. The 
system, it is stated, is entirely automatic in action 
and requires no attention. It is included in the various 
engine components concerned and, with the exception 
of an additional external pipe line to the oil tank, adds 
practically nothing to the bulk or weight of the engine. 
We understand that the system is being employed on 
the new Empire flying boats, each of which is fitted 
with four 920-b.h.p. Pegasus Xc. civil-rated engines. 
As such powerful aircraft could not be held at the 
moorings for several minutes with the engines running 
for warming-up purposes, the ability to take off at 
once without this is of great importance. The system 
has been made a standard feature of all Bristoi 
Mercury and Pegasus production engines now being 
made in large numbers for the Royal Air Force, Messrs. 
Imperial Airways, and several foreign governments. 





WorkK-SPINDLE Drive, SHOWING CLUTCHES. 


3-IN. AUTOMATIC SCREW MACHINE. 


THE range of automatic screw machines manufactured 
by Messrs. B.S.A. Tools, Limited, has been increased by 
the addition of a j-in. model, so that the range now 
covers machines of 14 in., l in., }in., 3 in. and j in. 
capacities. Some particulars of the new machine have 
been furnished to us by their associated firm, Messrs. 
Burton, Griffiths and Company, Limited, of Sparkbrook, 
Birmingham. The machine, which is entirely auto- 
matic, is illustrated in Fig. 1 above. By means 
of rigid construction and careful selection of materials, 
high spindle speeds are attained with consequent high 
outputs. Ease and safety of operation have been 
given careful attention and an interesting feature is the 
guard fitted with safety-glass observation windows, 
which will be noted in Fig. 1 and is shown in the open 
position in Fig. 3. The guard, which is of aluminium, 





| 


totally encloses the moving parts during operation 
and allows liberal supplies of coolant to be used without 
splashing and without any danger of it getting into 
the lubricating-oil supply. 

The machine is arranged with a_ self-contained 
motor drive, the motor being mounted on a hinged 
plate at the base of the machine at the rear side and 
driving the main shaft through Texropes. A screw 
adjustment is provided to maintain correct tension. 
The motor is of 3 h.p. and runs at 1,430 r.p.m. An 
alternative belt-drive can be supplied if desired, 
Two sets of pick-off gears, in the apron, directly driven 
from the main shaft, provide 36 spindle speeds ranging 
from 132 r.p.m. to 6,000 r.p.m. In addition, two 
automatic speed reductions for threading, of 1 to 2 
and 1 to 5, are obtainable. The spindle is of Nitralloy 
steel and is carried in roller bearings at the front end 
and double roller and thrust bearings at the rear. 
High speeds can be maintained continuously with 
permanent alignment of the spindle and turret. The 
spindle is driven by chains from the apron through 
two cone-type clutches. The drive is smooth and 
positive and allows the spindle bearings to be brought 
close together, giving a short stiff spindle. Chain 
tension is maintained automatically. The arrangement 
of the clutches is shown in Fig, 2. They are controlled 
from the camshaft and are carried on long parallel- 
roller bearings. The headstock work collets are 
toggle operated and are adjustable to suit variations 
in the diameter of the stock. 

Running along the rear of the machine there is a 
backshaft, while at the front side the camshaft is 
situated. The backshaft is driven by belt at constant 
speed from the main shaft, a lever-operated clutch 
being provided to engage or disengage it. A hand- 
wheel is also provided to rotate the shaft by hand when 
setting-up. This shaft carries the dog clutches con- 
trolling the movement of the work spindle and apron 
clutches, the stock feeding, the collet opening and clos- 
ing cams, and the indexing mechanism. These dog 





elutches are operated by adjustable trips on the cam- 
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shaft. This latter shaft is driven from the backshaft 


through a worm drive and pick-off gears which provide | 255-H P. RAILA 1A R WITH M ECHANICAL TRANSMISSION : 


45 different cycle times entirely independent from the 
spindle speeds. Special care has been taken to | 
prevent backlash in the camshaft and adjustment is | 
provided for the worm and wheel. 

The cross-slides work on a _ hardened-steel way 
which is carried right across the machine. This 
affords a rigid seating for the slides and stiffens the 


main body casting enabling heavy cuts to be taken 
without vibration. The slides are operated by cams 
on the camshaft; to facilitate speedy adjustment 
when setting-up the cams are mounted on serrated 
sleeves. The lever mechanism transmitting motion 
from the cams to the cross-slides is simple and direct 
and easily accessible. Independent adjustment of the 
slides backwards or forwards relative to the spindle 
is provided. Arrangement is made for fitting a third 
vertical slide if required. The vertical-type turret 
is made from heat-treated steel and has six positions. 
It travels on a hardened-steel slide with Vee ways, 
a taper gib being provided for taking-up wear. The 
indexing mechanism operates through a link and 
Geneva motion, giving smooth and rapid movement. 
Provision is made for single or double indexing. 

In addition to the splash and chip guard, already 
referred to, safety features of the machine include a 
shearing pin in the cycle-time gear train which ensures 
that all movements of the machine, except the spindle, 
stop instantly in the event of undue strain due to over- 
load or interference from tools or swarf. There is also 
a device in the bar-feed mechanism which stops all 
movements of the machine, except the work spindle, 
when insufficient bar stock remains to complete 
another component. 
which might result from a short piece of stock being 
fed into the collet. The machine is fitted with a work- 
chute, operated from an adjustable dog on the cam- 
shaft, which separates the work pieces from the swarf. 
All the principal bearings have automatic lubrication 
supplied from a pump in the base of the machine. 
Spindle bearings have sight-glass indicators. The 
machine occupies a floor area 2 ft. 4 in, by 13 ft, 9 in., 
and weighs 1,876 lb. If desired, the capacity of the 


machine can be increased to 7% in. by the use of over- | 


size feed fingers, while an outside feeding attachment 
is available which increases the capacity to 4 in. 








255-H.P. OIL-ENGINE RAILCARS WITH 
MECHANICAL TRANSMISSION. 

I'ne first of eleven all-metal railears designed under 
the direction of Messrs. Livesey and Henderson, for the 
Entre Rios Railway Company, Limited has just been 
completed by Messrs. The Birmingham Railway 
Carriage and Wagon Company, Limited. The cars, of 
which a completed unit is illustrated in Fig. 1, on 
page 122, are designed for both long-distance main- 
line traffic and shorter suburban runs. As will be seen 
from Fig. 1, the cars are of the semi-streamlined type ; 
they are designed fora cruising speed of 60 m.p.h. and 
a maximum speed of 65 m.p.h. Accommodation is 
provided in each car for 18 first-class and 36 second- 
class passengers, and includes a buffet compartment 
(Fig. 3) with food heating equipment and an automatic 
refrigerator. There is a driver's compartment at each 
end of the car, and postal and luggage compartments 
in addition to the passengers’ compartments. 

The motive power consists of two Gardner five- 
cylinder airless-injection engines, one at each end of 
the car, each developing 127} brake-horse-power at 
1,200 r.p.m. Each engine is coupled to a Wilson four- 
speed gear box through a Vulcan-Sinclair hydraulic 
coupling. From the gear box, the drive is transmitted 
to a Hardy Spicer propeller shaft to a Bostock and 
Bramley combined forward and reverse gear box with 
a final worm drive situated on the rear axle of each 
bogie. The engines are fitted with Visco air filters and 
ure cooled by radiators supplied by Messrs. Spiral Tube 
and Components Company, Limited, the radiators 
having both water and oil sections. The radiator fans 
are direct driven from the engines by means of Brammer 
helts 

One of the engine and gearbox units is illustrated in 
Fig. 2, and it will be seen tl at it is generally similar to 
the corresponding unit described in ENGINEERING, 


This prevents damage to tools | 
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MESSRS. THE BIRMINGHAM RAILWAY CARRIAGE AND WAGON COMPANY, LIMITED. 





Fig. 4. 


springs, suspended from the bolster outside the solebars, 
carry the body. The axleboxes are of the Timken roller- 
bearing type. Brake drums are bolted inside the wheels. 
and the wheel discs are sprayed with asbestos to elim- 
inate ri . Brackets are fabricated on the outer 
headstock and bolster of each bogie from which the 
engine sub-frame is supported when drawing out the 
| whole transmission for a major overhaul. 
| The underframe is built in one unit with the body, 
of high elasticity steel, fabricated by welding. The 
| engines are suspended from the underframe on sub- 
| frames, also of high-elasticity steel, resting on Balata 
| pads. The body is constructed of metal throughout, 
| the pillars being of light U-section steel, and forming a 
continuous hoop round the body. Aluminium side and 
| roof sheets are riveted to the pillars. The nose of the 
ear, carried down to form a cow-catcher, as shown in 
Fig. 1, is suitably reinforced for this purpose. The 
floor of the car is formed of galvanised dovetail sheet- 
ing covered with treated cork, and finished with rubber. 
| The whole body is insulated against temperature varia- 
| tions and noise by means of sprayed asbestos, which is 
| applied to the inside of the outer aluminium sheeting 
|and to the back of the interior lining. The underside 
| of the dovetail flooring is also sprayed with asbestos 
finished with a hard surface of cement. A pressure 
ventilating and heating system, supplied by Messrs. J. 
Stone and Company, is fitted, capable of maintaining 
the air fresh, and free from dust or draught, in all 
seasons of the year. In cool weather, the interior 
temperature is brought up to the required level by 
means of thermostats arranged to control the heat 
imparted to the incoming air. The heat is taken from 
the engine cooling water, which is diverted from the 
radiator, the diverting valve being thermostatically 
controlled to avoid overheating of the engine when the 
heat is not absorbed by the air passing through the 
ventilating system. The ventilating and heating equip- 
ment is housed in a cabinet in the luggage compart- 
ment, the air being drawn through a louvre in the ly 
side and conveyed from the cabinet, after being filtered 
and heated, along insulated ducts situated in the under- 
frame. From these ducts, it is forced into the passenger 
compartment through discharge apertures in the seat 
| legs. Exhaust apertures are provided in the roof. In 
|addition to the pressure ventilating, Messrs. Stone 
supplied the electrie lighting equipment, together 
with the heating equipment in the buffet compartment. 
The brakes are of the Girling type, supplied by Messrs. 
|The Consolidated Brake and Engineering Company, 
| Limited, the compressed air necessary being obtained 
from a compressor driven direct from one engine by 
| Brammer belts. This compressor also feeds the control 
system for the gear and direction change control. 
The drivers’ compartments are identical, each having 
a driver's seat with an instrument panel in front, to- 
gether with the engine control lever and brake lever. 
A dead-man’s button is incorporated in the engine 
| control lever, and a separate foot dead-man’s control 
| button is let into the floor in a convenient position. 
| There is also a sanding foot button, and a hand brake 


jlever, in suitable positions. The instrument panel 




















vol. exl., page 362 (1935), the main differences being | carries the usual complement of instruments and gauges, 
that in the latter case, the Gardner engine was a six- | including the engine starter push buttons. A switch 
cylinder model and a Cotal gear box was employed panel is placed adjacent to the driver’s right hand. The 
instead of the Wilson box. The two engines on the | headlight can be pivoted in a horizontal plane by the 
255-h.p. car are synchronised by a hydraulic control | driver, who controls this by a foot treadle immediately 
system, supplied by Messrs, Exactor Control Company. | in front of him. The gear change and forward and 
The bogies, one of which is shown in Fig. 4 above, have | reverse control is ele« tro-pneumatic, the controller being 
a wheelbase of 8 ft. 6 in., and are of welded construction, | situated under the instrument panel. The controls are 
fabricated from high-elasticity steel. They are of the | mechanically interlocked, so that it is impossible to 
Birmingham Railway Carriage and Wagon Company's engage a gear with the forward and reverse control in 
patent design, giving exceptional room in the centre for | neutral, and also impossible to engage a direction unless 
the transmission. The springing comprises four lami-| the gear box is in neutral. An overspeed governor is 
nated springs over the axle boxes, as shown, with rubber | fitted on the gearbox, which, in the event of a mistake 
pads seated in cups fabricated on the solebar. Helical | on the part of the driver in changing down at too high 
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a speed, thus making the car drive the engines above 
their maximum revolutions, automatically places the 
gears in neutral. The governor has to be reset by hand 
before the gears can again be engaged. 

A trial of the car was carried out on Sunday, January 
10, on the main G.W.R. London line, between Glou 
cester and Standish Junction, with a full complement 
of passengers, when a speed of 60 m.p.h. was attained. 
From a standing start to stop the car travelled 5} miles 
in 6} minutes. The braking of the car was favourably 
commented upon, and in an emergency application, 
when running at 50 m.p.h., the car was pulled up in 
approximately three car lengths in 8 seconds. The 
riding and general behaviour of the car was stated to 
be excellent. The overall length of the car is 71 ft., 
the bogie centres are at 50 ft. 3 in., and the bogie wheel 
base is 8 ft.6in. The width over the body is 9 ft. 10 in., 
and the overall height is 9 ft. 10? in. The diameter 
of the wheels on the tread is 3 ft., and the height from 
the rail to the top of the floor is 3 ft. 6 in. The tare 
weight of the car in running order is 28 tons 18 ewt. 
3 qrs., and the weight fully loaded is 33 tons, 14 ewt. 
2 qrs. 








THE LATE MAJOR H. M. 
HODGART, M.C. 


We note with regret the death of Major Hugh 
Maclure Hodgart, M.C., which occurred on January 9, 
at the early age of 46, at his home in Paisley, after a 
considerable period of indifferent health. Major 
Hodgart, whose whole career was spent with Messrs. 
Fullerton, Hodgart and Barclay, Limited, Vulcan 
Foundry and Engine Works, Paisley, both his father 
and grandfather having been actively associated with 
the firm as principals, was born at Paisley on June 3, 
1890. He recejved his general education at the 
Grammar School, Paisley, and at Merchiston Castle 
School, Edinb , and afterwards entered the Tech- 
nical College, isley, for instruction in scientific 
and engineering subjects. After serving some years 
in his father’s firm he spent some time in the works 
of Messrs. Escher Wyss and Company, Ziirich, Switzer- 
land, where he gained further engineering experience. 
He was appointed a director of Messrs. Fullerton, 
Hodgart and Barclay in 1917. A keen Territorial 
officer, Mr. Hodgart raised a company of the Royal 
Engineers (the Works Company, Renfrewshire Fortress 
Engineers), in Paisley in 1911, was promoted to the 
rank of Captain in January, 1914, and, in 1915, pro- 
ceeded to Egypt with his men. Subsequently, he 
commanded the company throughout the battle of the 
Somme and was mentioned in despatches and awarded 
the Military Cross. In April, 1917, he was promoted 
to the rank of Major. His elder brother, Major 
Matthew Hodgart, M.C., who afterwards succeeded 
him in the command of the company, paid the supreme 
sacrifice on October 9, 1917. Another brother, Lt.-Col. 
John Hodgart, M.C., commanded the Paisley Company 
in recent years. After the war, Major H. M. Hodgart 
became interested in the work of technical societies. 
He was a member of the Institute of British Foundry- 
men, and a past chairman of the Scottish Branch, and, 
at the time of his death, was President of the West of 
Scotland Branch of the Association of Mining Electrical 
Engineers. He was elected a member of the Institution 
of Engineers and Shipbuilders in Scotland in Decem- 
ber, 1933. Major Hodgart was also a governor of 
Paisley Technical College. 








Forre pe Paris.—The Paris International Trade 
Fair is, this year, to be held from May 15 to May 31. 
Intending participants may obtain full particulars rege! i 
ing rates, facilities, privileges, &c., from the London 

Fothin street, S.W.1. 
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SELF-CONTAINED CAPACITOR-START MOTOR. 


CONSTRUCTED 


BY MESSRS. LAURENCE, 














Fie. 1. ExtTernat View or Moror. 
































SELF-CONTAINED CAPACITOR- 
START MOTOR. 


Tue latest type of fractional horse-power single- 
phase capacitor-start induction motor, constructed by 
Messrs. Laurence, Scott and Electromotors, Limited, 
Australia House, Strand, London, W.C.2, is illustrated 
in Fig. 1, while details of its design will be clear from 
the part longitudinal section and elevation given in 
Fig. 2. Its frame is of the steel construction usual in 
the motors made by this firm, so that exceptional rigidity 
is, it is claimed, obtained, while the high standard of 
silence, which is important since these machines are so 
largely used for domestic purposes, is secured by the use 
of a large air gap, close tolerances, dynamic balancing, 
and the elimination of large fans. The most important 
feature, however, is that the condenser used at starting 
is switched out of circuit when the machine has run 
up to speed by a current-operated, instead of a speed- 
operated, relay. This alteration, we understand, was 
only decided upon after much experimental work and 
testing, but that it is likely to be successful is shown 
by the fact that a machine so fitted has already operated 
well over 1,000,000 times against full-load torque in 
the firm’s experimental department. Other machines 
have also proved their reliability over long periods 
when applied to a wide variety of drives. 

The advantages claimed for such a relay are that 
it has only one moving part, and can therefore be 
mounted where there is sufficient room to allow for 





sound mechanical design. On the other hand, the 
centrifugal relay has a number of moving parts and | 
has to be contained in a small space. Secondly, the | 
current-operated relay always functions at the same 
correct load and torque, independently of the tempera- | 
ture of the motor, The relay contactor is housed in | 
tn en losure on one of the end shields, as can be seen 
in Fig. 1, and so is easily accessible for inspection. 
has large tungsten contacts, and is, therefore, it is 
‘aimed, capable of giving as long service as the motor 
self. Another interesting feature is that the self- 
‘ling condenser used is mounted inside the motor 
me, a8 shown on the left of Fig. 2. It is therefore 
t only well-cooled, but is protected from mechanical 
mage. A further advantage is that no increase in 
BAT IS necessary, a point of some importance, since 
se motors have often to be installed in a small space. 
7 he sleeve bearings of the machine are unusually 
ig, being twice the shaft diameter, and are diamond 
«© to an accuracy of 1/10,000th in. The finish 
ired by this process is equivalent to that resulting 
long running-in, and in consequence, without 
ing the length of time the machine will operate 
"out attention, it has been possible to keep the 
t the oil well and the volume of oil to a minimum, 
hus to eliminate the risk of oil reaching the 
The terminal boxes are provided with 
rsing links and covers bearing wiring diagrams. 


7 & 


ndings 
ngs. 





ty ire fitted with bushes and screwed for conduit. } 
‘though the motors just described 


are fitted with | 





SCOTT AND ELECTROMOTORS, LIMITED. 





ne 
BRE > 


- 


pew 


° evry 
wroiri 


hae of 
ede ann 


cy alt 


yloeat 





ay oe 
heed” 
70 


Bite vine 
= | 


‘4 
files | 


Fig. 3. Pneumatic MICROMETER. 








sleeve bearings, a number of the machines constructed 
by the firm are equipped with those of the ball type. 
To ensure the accuracy of the ball-race bores on the 
end shields of these motors, a pneumatic micrometer 
of the type shown in Fig. 3 is used. To measure the 
diameter of the bore with this apparatus, a plug is 
inserted in it and compressed air is forced in through 
the centre of the plug so that it escapes through the 
annular clearance. <A gauge is used to measure the 
difference in pressure between the air supply and that 
in a chamber from which the air flows to the plug. 
This gauge is arranged to give direct visual readings of 
the accuracy of the fit, and is provided with a scale 
which is marked off in ten-thousandths of an inch. The 
accuracy of the micrometer is unaffected by the 
pressure of the compressed-air supply, and since the 
plug gauge is a comparatively free fit in the bore, wear 
is almost negligible. 

It is claimed that in this way the sizes of bores 
which have been finished on Heald boremeters can 
be checked with great accuracy, and that a very high 
degree of precision is thus ensured, not only in the 
bores themselves, but in the bearing assembly as a 
whole. Distortion in fitting, or while running, due to 
the bore of the ball race being less accurately finished 
than the race itself, is avoided, as the tolerances on 
the two parts is nearly equal. This apparatus has 
been in use at the Manchester works of the firm for 
some time, and has, we understand, been of great value 
in the production of really satisfactory bearings. 








ENGINEERING WORKS 
REORGANISATION—III. 


By James J. GILLESPIE. 


In practice it is found that the amount of handling 
actually at the machines is usually more costly than 
the handling of the work between them. If works 
organisation, instead of reorganisation, was under 
consideration, the machines and benches could be laid 
out for the best possible method of transport for the 
work, but, when one or two hundred machines have 
been bedded in, it is no light task to move them. 
However, even-this must be carefully considered, what- 
ever decision it may lead to. 

In general, there are two ways of grouping machines 
on batch-production work. In the one, all similar 
machines are grouped together, 1.e., all drills, all auto- 
matics, capstans, and so on; in the other, the groups 
are composed of machines essential to work on some 
particular parts to be made. Unless, however, the 
machines laid out the latter way can be kept fully 
occupied, losses will occur which will probably out- 
weigh any advantage ; a more practical method is to 
arrange for a light machine shop, a medium machine 
shop, and a heavy machine shop. If, on the other hand, 
of two products, one is in large batches and standard, 








while the other is special, it may be worth while to 
lay out special machine and fitting shops for each 
product. Assuming that the works are not obviously 
badly laid out, caution should be exercised with regard 
to moving machines, especially if there is much over- 
head gear. 

On batch work, the basis for the consideration of 
the machine lay-out should be a sales budget, broken 
down to a parts budget. The flow line for each part 
has to be charted and the hours of work load on each 
machine calculated for each budget period. This is 
a rather tedious job, but it is much better to carry it 
out meticulously than to be forced later into moving 
machines and departments when production difficulties 
show this to be unavoidable. In many works a large 
amount of possible profit is absorbed by moving equip- 
ment in compliance with casual proposals of officials. 
Someone comes along when things are a little chaotic, 
pauses a moment, then suggests: ‘“ Don’t you think if 
we moved the radial here, and put the planer there 
. . .” In one works the manager, a really brilliant man, 
was always improving upon his own efforts, with the 
result that the machine and fitting shops were never 
stable, and very small profits were made, the reason 
being that his actions were based upon impulse, instead 
of upon cool deliberation. 

The teaching of text-books often inclines officials to 
departmental specialisation for each product, at least 
so far as the stores, fitting, and tool departments are 
concerned. In practice, however, considerable savings 
can often be made by centralising each of these activ- 
ities. This may be so if the sales of the product fluctuate 
or if they are too low for one or more of the products to 
justify departmentalisation. When ready money is 
badly needed, a consideration of the possible savings 
from centralisation may be very productive ; in one 
factory employing 450 workers, more than 2,000I. per 
annum were saved simply by centralisating stores, tool 
stores, maintenance, and fitting. 

The Balancing of Productive Capacity.—Many plants 
suffer from under-production, with the result that 
sporadic overtime is necessary, late deliveries become 
common, and the management becomes worried. Often 
this is largely because productive units are out of 
balance, and, if production is to be well planned and 
appreciable savings made, the consideration of the 
problem of balancing productive capacity must be taken 
in hand after the questions of classification, quality 
standard, material control and tool systems have been 
settled. In reorganisation, the management will have 
already looked into this matter when collecting data in 
the first stage of the proceedings referred to in the first 
article. It will now be gone into more closely. 

By this time parts lists for each product will be in 
existence, and noted against each part will be the sub- 
assembly (if any) in which it is to be incorporated. 
The necessary steps from this point onwards may have 
the appearance of being rather complicated, though they 
form a necessary part of the whole. It must be pointed 
out that they are in no wise based upon advice, often 
given, to sales budget for each product and to lay the 
shops out to meet the sales budget of each product. 
It is true that sales estimates must be known, but so, 
too, must the production and stocking budget for each 
part of each product. It should be obvious that if the 
set-up cost is high for a small part on which labour 
costs are low, it will pay to make and stock more than 
when the set-up cost is low and labour and material 
cost high. For this reason the quantities put through 
will vary, and this will materially affect productive 
capacity in any week or month. 

In general, the steps are as follows :— 

(1) It will first be necessary to decide what are the 
sales requirements for a year, month, week or even day, 
if necessary, for (a) each product, (b) each sub-assembly, 
and (c) each part (using for this the parts lists). 

(2) It will then be necessary to decide what are the 
operations required by (a) each part, (b) each sub- 
assembly, and (c) each assembled product, putting down 
on a route card (dealt with later) the machines, group 
of machines, and departments involved ; the route card 
is essential to all but a jobbing-shop planning system. 
There should be one card for each part made, for each 
sub-assembly, and for final operations on the parts 
and sub-assemblies, when and after they reach final 
assembly. 

(3) The set-up cost and the manufacturing cost of each 
operation are noted on the route card. If time and 
circumstances permit, job analysis and time study will 
be applied to each operation, or, at least, to the more 
costly operations. It is only extremely well-organised 
works which will not show possible labour economies 
of from 10 per cent. to 15 per cent. as a result of job 
analysis and time study. 

(4) At this point, though the matter is often over- 
looked, it must be decided what quantities should 
be made and stocked at one time, keeping in mind the 
ratio of setting-up and preparation cost per piece or 
per sub-assembly to material, labour and overhead 
investment in the piece or sub-assembly. One company 
on large batch production is known to have incurred 
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losses amounting to about 7,000/1., by laying out their 
works without properly considering this point. Con- 
cisely stated, an effort should be made to put through 
such a quantity that— 

Investment required to) 


eep eac in 
keep ‘h part Preparation and set-up 
stock (i.e, invest- 
cost per part. 
ment in material, 


labour and overhead.) 

This brings us to a consideration of sales requirements 
in the light of economical production quantities, and it 
is necessary to decide upon the amount to keep in stock, 
the amount to make per batch, the number of batches 
per week, per month, and so on. 

(5) A plant index is next drawn up, a card being 
made out for every machine in the works. This card 
will give the name, number, location, capacity, and 
floor space of each machine. It may also usefully 
indicate the best type of belt (if a belt drive), and state 
of the machine, and space may be provided for noting 
repair costs, &c. 

(6) Each individual machine (or group of like 
machines) must also be provided with a form on which 
all of the operations booked to it (as in (2) above) will 
be put down, the potential time load being shown for 
each week. This should also be done for manual pro- 
CESSES, 

Next (7), the actual output capacity for each machine 
(or group of like machines) and each manual process 
will be compared with the potential load. An actual 


comparison of this kind is shown in Table LI, 
annexed, 
Tapiz Il. Maoduine Capacity ANALysi1s. 
j } 
Actual | Wanted 
Symbol Machine Nes | Hours, Hours. 
] 
JL | 8, 16, 7, 9 188 = |—s(170 
JL2 1, 6, 3 141 | 145 
1 2, 6, 4 141 138 
He | 11, 12, 14 141 191 
Ha |} 17, 18, 19, 20 1s } 167 
H9 | 22, 23, 25 141 | 156 
WS4 24, 2 4 93 
we 30, 31, 32 141 | 174 
we | 36, 38, 30 141 | 189 
G12 | 41 sn bine 
CG24 42, 43 o4 93 
NG6 44, 45 4 | 11 
NG18 | 46 47 | 56 
PIA 51, 52, 53, 54, 56, 56,57, | 376 316 
58 | | 
BSA | 60, 61, 62 ; 41 | 153 
IA | 63, 64 od | 07 
AD 80, 81 v4 | 118 
ARD 84, 85, &6 141 181 
sD BA, 89, 0, O1 168 132 


The Value of Vorrect Procedure.—The method outlined 
above is, undoubtedly, apparently long. If, however, 
it is well ordered (not necessarily as suggested) it can 
be reduced to a quite short job. It is not essential that 
the whole should be applied. There may be limiting 
factors, such as the necessity for making some saving 
promptly, or there may be a need for an immediate 
reduction in the time lag of deliveries; shortage of 
money may not justify the full procedure, while 
shortage of assistance may also have to be considered. 
Nevertheless, the complete scheme is the correct one 
and, though maledictions may fall on the head of an 
official while he is introducing it, blessings will be his 
lot when the task is finished. If the scheme be not 
thorough, the resulting system will be weak and 
unreliable and, in the long run, will cost more than 
the correct system built up on a proper basis. 

It cannot be pressed too strongly that the theorists 
who regard scientific management merely as the use 
of time study by watch and camera, of planning, routing 
and cost charts, &c. do not cover the subject properly. 
Scientific management, in the true meaning of the term, 
is management based on the ascertainment and analysis 
of facts, and the application of methods based on facts, 
and worked out in accordance with scientific principles. 
In short, scientific management is really a scientific 
attitude towards the whole business problem involved. 
It is for this reason that an executive official in a 
small works who is keen on getting at facts and funda- 


mental data, but uses very little cut and dried system, | 


can often show better profits than one in a large works 
who does not get down to fundamentals though 
calling to his aid every modern system he can possibly 
apply. The official who combines both fact finding 


and sound system is in the strongest position of all ; | 


what the procedure outlined is intended to do is to 


bring to light the essential facts with a view to their | 


systematic and most advantageous use. 

in Alternative Method. 
only be made if factual circumstances demand it. 
If, for example, the problem is merely one of clearing a 
bottle-neck in the production process and of speeding 
up deliveries, attention may be directed to the point 
known to be weakest. If the weakness is in purchasing, 
stores, or in the lack of quality standards (resulting in 
long fitting-shop times), the remedy will be the re- 


Any compromise should | 


RING. 
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| organisation of the department at fault. If, however, 
|the trouble is an apparent incapacity to handle the 
work coming through, it will be a simple matter to 
discover the facts and then to remedy the fault. 

In works where machine load charts are used any 
| weakness will have revealed itself well in advance, 
| but if machine load charts are not employed they 
| should at least be got out for the machines which are 
holding up the work. Suppose this to be the case 
| with drilling; it will be necessary first to calculate 
| the total drilling time required on any order, from an 
analysis of the parts lists. Next, all of the orders in 
hand but not released must be placed in the order 
of the weeks in which they will reach the machine shop. 
The total drilling hours per week are then calculated. 
The next step is to calculate drilling hours represented 
by job notes made out but not released to drilling, and 
then to calculate the value in hours of the released 
job notes (i.e., work on the floor and on the machine). 
A weekly load can then be worked out and can be 
compared with machine capacities. 

The method thus outlined, though extremely useful, 
is at best an apology for lack of classified knowledge. 
Every engineering works, including many types of 
jobbing works, should have some continuous system 
of showing machine and departmental loads. In the 
next article the load record will be dealt with. 

The Layout.—Ilf the procedure described above is 
followed up to the point of comparing the potential load 
with actual capacity, the next step will be either to 
balance the capacity to suit the potential load or to 
alter the load to suit the capacity. If the whole 
machine capacity is on the low side, then (a) the 
machine methods should be investigated ; (6) overtime 
must be budgeted for; or (c) additional machines 
must be procured. 

An interesting example of increasing machine 
capacity by about 10 per cent. occurred in a works 
in which investigation showed that most machines 
were working below their speed capacity but in general 
well up to the capacity of the tools. A change over 
from the tool steel used to a modern alloy increased 
the machine capacity by 5 per cent., while, by the 
introduction of a.system of drawing, gauge, tool, and 
material delivery, the other 5 per cent. was made 
up. 

If the potential load is higher than capacity on certain 
machines only at certain times, owing to putting 
| through long and economical batches, the batches 
|may be reduced in quantity and spread over. [f, 
| however, the overload is continuous on a number of 
|} machines, the machining methods should be investi- 
| gated and, if the improvements found to be possible 
|are not enough to balance the load and capacity, the 
question of buying new machinery must be faced. 

When the number of each kind of machine required 
to meet the potential load is known, the major problem 
of amending the layout can be considered. The 
value of this procedure is that it becomes immediately 
known from the form referred to in (6) above, whether 
any particular machine is needed in more than one 
place, or whether it is possible to organise machines 
round certain product parts or certain sub-assemblies. 

The layout should first be examined in miniature, 
on an accurate floor plan on which pillars and other 

ssible obstructions must be carefully detailed. 
Templets cut to the same scale as the floor plan will 
be used to represent the machines and benches. If 
the scale can be chosen so that the part numbers 
and the operation numbers with which each machine 
or each bench is concerned can be shown on the tem- 
| plets for each machine or bench, the flow line for any 
part can be made out and such changes as may appear 
to be necessary, noted. 

At the same time, the stores capacities can be 
checked up, as detailed in (4) above, and the arrange- 
ment of stores and other accessory departments 
scrutinised, 

If the moving of machines on a wholesale scale 
is suggested, it should only be carried out after an 
accurate material, time and labour budget has been 
worked out. Frequently, the moving of a few 
machines will accomplish reasonable results; in any 
| case, the expense involved must be carefully watched. 

At this point in re-organisation it will be as well 
for the executive official in charge to harden his heart 
against moving obsolescent machinery. Such machines 
| should be ruthlessly thrown out, even if others persist 
in suggesting: ‘‘ Well, you never know, it might come 
in.” It is the “ never know” spirit which often kills 
| progress, sound progress being only possible in terms 
of organised knowledge. 














Cuart or Nown-Frerrous Metat Prices.—Messrs. 


Henry Gardner and Company, Limited, 2, Metal Ex- | 


change Buildings, London, E.C.3, have sent us a copy 
of their chart, showing the highest and lowest cash prices 
of tin, copper, lead, and spelter, touched during the 
ten years 1927-1936. The prices of the four metals are 
shown in the form of separate graphs, and are also quoted 
underneath each curve 





[JAN. 29, 1937. 
THE THIRD WORLD POWER 
CONFERENCE. 

THE papers contributed to the Third World Power 
Conference, at Washington, which was dealt with 
on pp. 340 and 372, in our issues of September 25, and 
October 2, 1936, were divided into seven sections, of 
which Section I was devoted to the subject, “ Physical 
and Statistical Basis of the National Power Economy ; 
Technical, Economic and Social Trends.” Among the 
papers included in this section was one entitled “‘ Power 
Resources, their Importance and Utilisation in Czecho- 
slovakia,” by Messrs. J. Tichf and F. Kneidl, who 
said that for the year 1935 the production of black coal 
had exceeded 10,965,000 metric tons, and of brown 
coal, 15,22,000 metric tons, which in both cases repre- 
sented about 65 per cent. of the production for the 
year 1929; the decrease was due to the fall in export 
of these fuels to Germany and Austria. All the mines 
in the country were i and equipped with 
modern machinery, and in the extensive black-coal 
field of Moravska Ostrava-Karviné 14 power stations 
served the needs of the 32 mines, as well as the 8 coke 
and 5 briquette-oven plants situated in that area. 
Brown coal came chiefly from the north-western 
part of Bohemia, where 73 per cent. of the supply was 
mined, though bituminous lignite suitable for the 
making of briquettes was found in the adjacent basin 
of Cheb. During last year 19,945 metric tons of 
cfude petroleum was produced in the country, which 
figure corresponded to only 5 per cent. of the quantity 

consumed. 

Though the country possesses considerable resources 
in the form of water power, at the present time only 
15 per cent. of the 1,722,000 h.p. available is used, 
but development in this sphere was only a matter of 
time, since the capacities and production of the power 
stations had been tripled during the past ten years. 
The installed capacity of the public and* private 
installations amounted to 701,000 kW, and the plants 
involved had supplied annually 1,009,167,000,000 kWh 
units to 10,000,000 consumers. In the year 1934 there 
were 33,519 km. of high-tension transmission lines in 
the country, about 81 per cent. of which were owned 
by public bodies, who supplied nearly 8,000,000 
inhabitants. In regard to the type of prime movers 
utilised in the power stations, it was added that 85-8 
per cent. was steam driven, 12-6 per cent. was of the 
hydro-electric type, the remainder being principally 
driven by oil engines. 

The Bureau of Mines and Hydraulics of Bulgaria 
presented a contribution under the heading “ Kraft- 
quellen, ihre Entwicklung und Ausnutzung,” in which 
it was remarked that the economic use of the available 
water power had involved the construction of reservoirs, 
due to the wide variations in the flow of the rivers. 
The present policy of securing economic independence, 
had accelerated progress in this direction, and reference 
was made to important studies that had been under- 
taken with a view to examining the possible sites for 
hydro-electric plants. Though accurate estimates of 
the water power available were lacking, the Agricul- 
tural Ministry of Bulgaria had estimated that the 
principal reserves of water power amounted to 554,000 
kVA, only about 10 per cent. of which was at present 
utilised. It was also said that the total capacity of the 
stations worked by steam and oil engines amounted to 
65,620 kVA. 

In the course of his paper on “‘ The Development and 
Utilisation of Power Resources in Sweden,” Mr. M. 
Enstrém said that steam and oil-engine plants were 
used only as stand-by installations for the hydro-electric 
plants. The average consumption of power corre- 
sponded to 1,100 kWh per capita of the 6,200,000 
inhabitants of the country. From 90 per cent. to 
95 per cent. of the power produced was generated by 
means of water power; 80 per cent. of the total 
energy was used by industrial undertakings, 5 per cent. 
by traction companies, and the remainder was used 
for lighting and domestic purposes. 

A paper entitled “ Dynamics of Progress in the 
Electrification of Poland ” was given by Mr. K. Siwicki, 
who presented an account of the progress made in the 
decade covered by the years 1925 to 1934, in the 





course of which it was observed that the number of 
electric plants had increased from 835 to 2,561 ; most 
of these installations were of less than 100-kW capacity, 
and served sparsely-populated areas. Though regional 
electrification was said to be in its infancy in Poland, 
the capacity of the machinery installed during the 
period under consideration had increased almost two- 
fold, and in recent years there had been a tendency to 
improve the output of public supply stations. The 
charts included in this survey demonstrated that 
efficient correlation had been effected between the 
production of power and the general economic activity 
of a country, where 73 per cent. of the population 
were engaged on agriculture. ae : 

In discussing the advance made in the oil industry 
and in the use of natural gas in Argentina, in a paper 
entitled “Evolucion de la Industria Petrolifera y 
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\provechamiento del Gas Natural en la Republica 
{rgentina,” Messrs. P. Canepa and M. A. Lavarello 
drew attention to the fact that industrial progress in 
this connection had resulted in increased importance 
heing attached to the economic utilisation of the 
native supplies of fuel. It was added. that oil fuel 
alone was of primary importance, since there were no 
reasons for supposing that the country possessed any 
extensive deposits of coal, and the available sources 
of hydro-electric power were far removed from centres 
f population. At the present time the use of natural 
gas was confined mainly to the regions where it was 
found, but with the aid of modern methods and equip- 
ment this form of fuel might well take the place of 
~ome of the coal and fuel-oil which was now imported. 

Messrs. E. H. Etienne and H. Zollikofer gave a brief 
description of the main trends in the development and 
itilisation of electricity and gas in Switzerland, in 
their contribution entitled ‘‘ Bedeutungevolle Richt- 
inien in der Entwicklung und Ausnutzung von Kraft- 
quellen.” The outstanding feature of this work was 
said to be the electrification of the railways, as was 
llustrated by the fact that in the year 1934 about 
76 per cent. of the total mileage was electrified, com- 
pared with the figure of 21 per cent. for the year 1915. 
Since there were no native deposits of coal, the develop- 
ment of the ample resources of hydro-electric power 
was undertaken many years ago. Though rapid 
nereases had taken place in the amount of electrical 
energy consumed by the railways, as well as by indus- 
trial and domestic users, the authors drew attention 
to the growing demand for energy in connection with 
water-heaters, the number of which had increased from 
300 to 136,000 during the years 1914 and 1934. Electric 
ranges also had become very popular, as was indicated 
by the fact that the total power consumed on this 
account had grown from 2,000 kW to 420,000 kW. 
in the past twenty years. 

It was further noted that the country does not 
depend entirely on electrical energy for heating pur- 
poses, because the gas and coke which was derived 
from imported coal was widely utilised for the purpose 
of domestic heating and cooking, and the authors’ 
observations on the point indicated that competition 
between gas and electricity had yielded gratifying 
results in the form of very efficient equipment. A sub- 
ommittee had been formed by the Swiss National 
(ommittee of the World Power Conference, to further 
the study of the economical use of native water-power 
ind fuel resources. 

The Electric Utility Regulation Board of China 
presented a paper on “ Electric Power Development 
n China,” in which it was said that the use of 
electricity had originated in the country so far back as 
1882, and marked progress had been made in recent 
vears, for the output of energy had been more than 
tripled during the past 12 years. On account of 
ndustrial conditions the supply of electricity was 
onfined mainly to large cities, with the result that 
transmission systems had not been constructed to any 
vreat extent, and the eight principal cities alone 
iccounted for 84-5 per cent. of the total consumption 
of power in the country. Nevertheless, the opinion 
was expressed that a fairly extensive network of power 
ines could be justified in certain populous and 
ndustrial areas, such as that south of the Lower 
Yangtsze River. Noteworthy progress was recorded 
n the way of standardisation, as at the present time 
‘bout 86 per cent. of all the generating stations were 
operating on a standard frequency of 50 cycles; also, 
the overall thermal efficiency of the plants involved 
showed a steady improvement. The immediate deve- 
lopment of hydro-electric installations was postponed 
due either to the lack of potential consumers, or to the 
want of funds, which accounted for the small number 
of such plants mentioned in the paper. 

About 47 per cent. of the power consumed by in- 
iustrial undertakings was generated in the factories 

meerned, the remainder being taken from outside 
~ources of supply. In the year 1934 the total capacity 
! these industrial plants amounted to 193,000 kW, 
with an annual output of 655,000,000 kWh. While 
‘he larger type of electrical machinery was mainly 
! English and German origin, native manufacturers 
‘ere now making favourable progress in the production 
' the necessary equipment. 

Matters pertaining to progress in Germany were 
cussed by Dr. A. Menge and Dr. H. Schult, in a 
paper on “ Significant Trends in the Development and 
tiisation of Power Resources,” which contained an 

cunt of the use of coal, petroleum, gas and electricity 
uring the years 1925 to 1935. On comparing the 

ta for the year 1929 with that for last year, it was 
“hown that the production of the petroleum industries 
‘ increased by 47 per cent., the consumption of gas 
‘8 per cent., and that of electricity by 14 per cent. 
“e Improvements were partly attributed to intensive 
fopaganda in both industrial and domestic circles. 


th 


ihe corresponding data for coal was, on the contrary, 
~ favourable, since for the year 1935 the output of 
{ coal was 12-5 per cent. and that for brown coal 





16 per cent. less than the figures for the year 1929. 
Considerable importance was attached to this aspect 
of the subject, since coal affords the principal source of 
energy in the country, and in this connection the 
authors remarked that the total consumption of coal 
reckoned on an energy basis had increased by 26 per 
cent. per capita of the population during the course of 
the present century. gress was, however, recorded 
in the way of fuel economy, due to the increasing use 
of coke, briquettes, gas and electricity. The gas pro- 
duced in the Ruhr district was distributed through a 
system of pipe-lines which, in the year 1929, served more 
than 90 per cent. of the households situated in that 
district. By way of illustrating the increasing use of 
electricity, it was said that the electric-motor power 
consumed per person employed in industry had in- 
creased by 80 per cent. during the past decade. 

Every effort was now being made to extract all the 
valuable by-products from coal before the fuel was 
burnt, to ensure the most economical use of native 
supplies. In referring to the need for combined heat 
and power stations, the authors remarked that the 
co-operation already achieved between steam- and 
watet-driven plants had facilitated the use of local 
generating stations for peak loads only, leaving the 
central power stations to carry the main load on the 
grid system. 

Messrs. E. Hubert and B. Magashazy pointed out 
with reference to Hungary, in a paper entitled “‘ Sig- 
nificant Trends in the Development and Utilisation 
of Power Resources,” that only the coal mines and some 
sources of water power were of any importance to the 
country in this respect. Of these two forms of energy 
coal was, however, the more valuable, since economic 
factors prevented the development of the available 
hydro-electric installations. During the period 1925- 
1934 only from 57 per cent. to 71 per cent. of the 
capacity of the coal mines was utilised, and the amount 
of coal produced had fluctuated between 6,330,000 
metric tons and 7,870,000 metric tons. Imported fuel 
was a necessity for industrial purposes, in so far as there 
were no native deposits of coal suitable for making 
either gas or blast-furnace coke ; imports of these fuels 
had varied widely during the past decade, amounting 
to between 4-9 per cent. and 20-2 per cent. of the total 
consumption, but the prevailing policy of restricting 
imports had led to a decrease in the quantity of fuel 
purchased abroad. After industry, the order of 
importance attached to the principal users of coal was 
transportation, households, mining, gas-works, and 
agriculture. The effect of restricted imports had been 
to increase the number of workers employed in the 
collieries, which amounted to 32,300 for the year 1934. 
The authors also discussed the factors which called for 
consideration in the future development and supply 
of electric power in the country as a whole. 

The changes that had taken place in the production 
and distribution of power in Austria were commented 
upon in a paper contributed by the Ministry of Com- 
merce in that country, under the heading “ Bedeut- 
ungsvolle Richtlinien in der Entwicklung und Aus- 
nutzung von Kraftquellen.” To indicate the changes 
which had occurred since the year 1913, the production 
of energy at the municipal station in Vienna was 
analysed. More than 97 per cent. of electric power was 
generated from imported coal in the year 1913, while 
in the year 1934 almost 73 per cent. was supplied by 
the hydro-electric installations in the country, and 
23 per cent. of the remainder was produced by means 
of native coal. On the other hand, the quantity of 
oil-fuel imported was steadily increasing, due to the 
greater use of motor vehicles on both the railways and 
roads, and the growing popularity of oil-burning 
heaters. 

Mr. F. Brown surveyed the power resources of 
Great Britain, in a paper entitled “* Significant Trends 
in the Development and Utilisation of Power Re- 
sources,”’ of which coal was by far the most important, 
with imported petroleum second, and water power 
relatively insignificant. The maximum production of 
coal was associated with the year 1913, but in the 
meantime the tonnage had declined, due to the 
declining export trade in not only coal, but also iron 
and steel. The export trade in these commodities 
constituted the principal factors in the future of our 
coal industry. Though the consumption of petrol had 
undergone rapid increases during recent years, further 
developments in this direction were to be anticipated ; 
the noteworthy progress made in the refining of oil 
in this country during the years 1920 and 1927 had, 
however, not been maintained in the subsequent 
years. A steady increase in the quantity of electricity 
used for industrial purposes was recorded for the past 
decade, and the author was of the opinion that this 
progress would continue for some time. The sale of 
manufactured gas also continued to increase, but at a 
declining rate, and the greater part of the improve- 
ment in the sale of gas was attributed to the needs of 
domestic consumers and the industrial use of ‘‘ waste ” 
gas and by-product gas for heating. 

In regard to the United States of America, Messrs. 








V. Bush and H. 8. Pearson said, in a contribution on 
“ Significant Trends in the Development and Utilisa- 
tion of Power Resources,” that the recent advance in 
the production of power was due chiefly to improved 
methods of design and the use of new materials. This 
had led to more efficient results being obtained in the 
combustion of fuels, and the cracking of oils, since the 
hydrogenation of coal and the use of shale were con- 
fined to relatively small plants. It was also said the 
hydrogen-cooling was being more widely used in the 
operation of generators, but that the advantages 
afforded by air conditioning were not so extensively 
utilised as should be the case. 

The principal economic and social factors in the 
United States had given rise to industrial sources of 
power which were unparalleled elsewhere in volume 
and variety, due to the combined effect of an extensive 
territory where development was unhampered by 
sectional tariffs, and abundant supplies of raw materials, 
coal, oil, natural gas and water power. This com- 
bination of factors, the authors continued, had pro- 
duced a situation which seemed to be superficially 
stable and sound financially, but serious instability 
was nevertheless incurred due to the lack of co-ordina- 
tion between the scientific utilisation of power 
resources and national economy. This latter aspect 
of the problem was of outstanding importance at the 

resent time. National economy was further affected 

y the need for adjustment between production and 

purchasing capacity, and the bodies responsible for 
the distribution of the national income should be 
reorganised with a view to more orderly increase of the 
production of commodities. In the process of effecting 
this reorganisation, the authors continued, undertakings 
engaged on the production and sale of power could 
contribute greatly to the improvement of industrial 
conditions. 


(To be continued.) 








LAFARGE ALUMINOUS-CEMENT 
REFRACTORY CONCRETE. 


Tue aluminous cement, known as Ciment Fondu, 
was first produced in France in 1908, was perfected 
commercially in 1918, and was introduced into England 
by Messrs. Lafarge Aluminous Cement Company, 
Limited, Lincoln House, 296-302, High Holborn, 
London, W.C.1, in 1923. Since 1926, the material has 
been manufactured at the Fondu Works, West Thur- 
rock, Essex, and has acquired a deservedly high 
reputation among contractors, engineers and builders. 
One of the newer applications of the material is its 
use, in conjunction with refractory aggregates, for the 
production of refractory concrete. Briefly, this con- 
crete is produced by the bonding of pieces and particles 
of a refractory material with Ciment Fondu, which 
cement, it is pointed out, is itself refractory. The 
concrete, when it has set and hardened, is claimed to 
possess the physical properties of strength and hardness 
of ordinary aluminous-cement concrete and also the 
property of immunity from attack by Fy paliagasay ining 
gases. The degree of refractoriness of the concrete and 
its strength under load at high temperatures, it is, 
however, emphasised, are functions of the properties 
of the refractory materials used in making the concrete 
and of the amount of cement incorporated in the mix. 
While the proportions of the ingredients will vary with 
the nature of the work involved, a 3:2: 1 mix is 
suggested for refractory concrete for general purposes. 
The three parts of coarse aggregate consist of }-in. to 
}-in. pieces of firebrick, and the two parts of fine 
aggregate of grog particles from } in. down. For 
refractory mortar the proportions of fine grog to one 

rt of the cement, may range from 24 parts to 4 parts. 
Por higher refractoriness such products as sillimanite, 
chrome or chrome-magnesia materials are employed. 

Speaking generally, the concrete is stable under 
load at temperatures up to 1,300 deg. C. and has a 
melting point of about 1,450 deg. C. The material, 
however, can be used at temperatures up to 1,600 deg. C. 
when chrome or chrome-magnesia aggregate are 
employed. Among other advantages, other material is 
claimed to be ready for use 24 hours after placing into 
position, to require no prefixing, to have noappreci able 
drying shrinkage or after-contraction, and to be 
approximately of the same size at working tempera- 
tures as when originally moulded. It is also interesting 
to note that the thermal conductivity of the concrete 
is stated to be less than that of the firebrick employed 
for its production and hence that the material possesses 
a certain insulating value. We are informed, moreover, 
that the refractory concrete is entirely non-spalling, 
and that it may even be quenched with cold water 
from a temperature of 1,200 deg. C., without damage. 
It will, therefore, successfully withstand wide and 
sudden fluctuation of temperature in service. 

The properties of the material and some account of 
the research work carried out upon it during the 
past five years’ are contained in a handbook recently 
issued by Messrs. Lafarge. Directions as to the grading, 
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proportioning and mixing of the ingredients and the 
placing, curing and drying of the concrete are given, 
while graphs showing compressive strengths, refractori- 
ness under load, thermal expansion and conductivity, 
and inside and outside wall temperatures are also 
included. An attractive feature of the handbook is 
formed by the reproductions of photographs showing 
typical examples of the use of the concrete, together 
with accompanying comments from the users. The 
material has been employed, for various periods of | 
time, for lining the doors of a foundry core stove, for 
the floor and crown of a brick kiln, for annealing-oven 
doors, for parts of tunnel kilns, for coke-cooling 
chambers, and for the bases of tunnel-kiln trucks 
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THE 


THE ORGANISATION AND 
ANICAL APPLIANCES OF 
LONDON FIRE BRIGADE.* 


By Masor ©. C. B. Morris, M.C, 

Ar the beginning of the century, 96 fire stations | 
with horse-drawn appliances were necessary for the 
protection of London. This provided a service which | 
ensured a life-saving appliance being on the spot 
within five minutes of the receipt of a call in any part 
of the Metropolis, and the mustering of 100 men at any 
large fire within 15 minutes. Since then a progressive 
reduction in the number of stations has been effected, 
and it is possible to provide a quicker and more efficient 
service with about 60 stations. When, in 1919, it was 
decided to introduce a two-shift system in place of the 
continuous system of duty in the Brigade it was 
possible, in view of the substitution of mechanical 
traction for horse-drawn vehicles, to limit the increase 
of staff to about 50 per cent. by closing stations and | 
placing a number of life-saving appliances out of | 
commission. The mechanical equipment of the Brig- | 
ade at present includes 73 motor pumps (including 
11 enclosed-type pumps), 56 dual-purpose appliances, 
15 turntable ladders (three of these fitted with pumps), | 
%) fire escapes, 3 fire floats, approximately 56 miles of | 
hose, approximately 31,000 hydrants, and 107 sets of 
breathing apparatus of the self-contained oxygen type. 
The appliances deal with over 9,000 calls a year (6,000 
of them to actual fires). 

The pressure in the average water main is insufficient 
for more than two or three hydrants, and it is, there- 
fore, necessary to connect pumps to the mains in order 
to increase the pressure s» that efficient jets can be | 
discharged on to the seat of the fire. The invariable 
practice in London is to couple the suction pipe from 
the motor pump to a hydrant on the water main and 
to utilise the partial vacuum in the suction pipe to 
assist the flow of water from the main. For this 
purpose the suction pipe is composed of heavily 
armoured flexible 4-in. hose, fitted with a short reducing 
piece 2} in. in diameter. It is found, however, that 
the additional head, even with a vacuum of 25 in. of 
mereury, only produces an appreciably increased flow 
when water is drawn from large low-pressure mains of, 
say, 12 in. or more diameter, carrying 10 Ib. to 20 Ib. | 








* Paper read before the Institution” of Mechanical | 
Engineers on Friday, January 22. Abridged 
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per square inch pressure. In the case of mains carrying 
a pressure of 50 lb. per square inch or more, practically 
the same flow is obtained if the pump is coupled to the 
main with a short length of ordinary collapsible 
standard hose. The standard pump, Fig. 3, consists 
of four parts: the front cover, which carries the 
suction inlet and four delivery passages; the diffuser 
case, with its 16 radial water passages; the back 
cover, on which are built the priming or exhausting 
pumps; and the main shaft, which carries the two 
pumps and the main thrust race. The pump is made 
and weighs approximately 4} cwt. Water passes 
directly into the eye of the first impeller, and thence 
through eight passages into the diffuser ring to the eye 
of the second impeller, and finally through another 
eight passages in the diffuser to the delivery outlets. 
It will be seen from Fig. 4 that the pump has a very 
useful working range, and is capable of delivering 
water at pressures up to nearly 200 lb. per square inch. 
The priming pumps are in duplicate, and are used only 
at the outset, when the supply is taken from open 
water. By means of a rotary valve both pumps can 
be used, either together or independently should one 
fail. They are capable of creating a vacuum of 27 in. 
of mercury in 30 seconds when using a 4-in. bore 
A dual filter is fitted so that water from 
the pump head can be passed directly to the radiator 
for additional cooling purposes. The pump, which 
runs at engine speed, is placed at the rear of the chassis, 
and is driven by means of a shaft from the pump gear- 
box. This gearbox is constructed as part of the road 
gearbox, and contains a train of wheels, the drive 
being taken from the constant-mesh pinion. The 
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normal working pressure in the pump when at a fir 
would be approximately 120 lb. per square inch when 
using two 500-ft. lines of hose. At this pressure the 
pumps yield, through two deliveries, approximately 
460 gallons per minute, developing 38 water horse 
power. It will be noticed from Fig. 5 that the pump= 
are fitted with four deliveries; though seldom used 
simultaneously, the pumps are capable of supplying 
them all if necessary. 

Nozzle sizes vary from the small jin. nozzles on 
the “ first-aid” appliances to a maximum of 3$ in 
on the floats’ monitors. At an ordinary district call in 
London, where the fire is not particularly severe, 14-in 
nozzles, which can be handled by two men, are use 
Where, however, the fire is a large one or there i- 
danger of it spreading, “ radial branches ” fitted with 
1f-in. nozzles are employed (Fig. 6). These branches 
are fed by twin lines of 23-in. hose through a “ two- 
into-one” coupling, which is connected to the radia! 
branch by a short length of 3}-in. lined hose. Th: 
standard 2}-in. diameter hose used by the Londo: 
Fire Brigade is manufactured of the best long clea! 
flax, diagonally woven, in 100-ft. lengths ; it is rubber 
lined. Each length is tested under an internal pressu! 
of 400 lb. per square inch, at which the extern 
diameter must not vary by more than » in. A 3-f 
test length is also tested to destruction at a pressure 0! 
not less than 600 Ib. per square inch. The weight 
per 100 ft. of rubber-lined hose is 60 Ib. The average 
frictional loss of 2}-in. rubber-lined hose is found t» 
be 0-171 ft. head per yard length for a discharge 
100 gallons per minute. The loss in the case of 34-i 
unlined hose is 0-112 ft.-head per yard for a dischary: 
of 100 gallons per minute. These figures are used 
the basis for all calculations. The quantity of wa' 
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discharged by a working jet 14 in. in diameter is 


“20 gallons per minute at 50 lb. per square inch nozzle 
pressure, with a frictional loss of 12 lb. per square 
inch for each 100-ft. length of 23-in. rubber-lined hose. 
lhe average bursting pressure of the standard hose is 

ially over 800 Ib. per square inch. The testing of 

se, both periodically and after use at a fire, is of 
“reat importance ; the station test pressure is 150 Ib. 
er square inch. 

No special water mains are provided for fire-fighting 
purposes, and there is no obligation upon the Water 
Soard regarding the quantity of water which the 

‘ins shall deliver in any particular area; conse- 

‘ently, the supply of water for fire extinction is 
d to the actual discharging capacity of the 

mains which are primarily laid for domestic- 
“upply purposes. In streets where there are large 

a sufficient supply, say, upwards of 5,000 
us per minute, can be obtained for pumps answer- 

a brigade call,” i.e., one involving the attendance 

‘east 20 pumps. In other cases the supply may be 

nt to meet only the minimum requirement for 

* answering a “ district call,” i.e., one requiring 

t 2,000 gallons per minute. In isolated areas, or 

the mains are small and run to dead ends, the 

‘ply 18 insufficient to keep even one pump at work 
zh a line of hose with a 1}-in. nozzle, and it may 
‘ecome necessary for “series pumping” to be 
uto operation. Brigade hydrants are of two 
ns, namely, single-outlet and double-outlet, and 


Stipe Vrew or Lorry, SHowrnc Metuop or Stowrne Hose. 


are connected to the mains by 4-in. and 5-in. connect- 
ing pipes, each outlet being controlled by a 3-in. sluice 
valve. The discharge from single hydrants is from 
80 gallons to 800 gallons per minute, and from double 
hydrants from 350 gallons to 1,500 gallons per minute. 
The pressure in the mains varies from 5 Ib. to 135 Ib. 
per square inch, according to the zones of supply and 
ground level in the London area. The coarse round 
thread, of }-in. pitch, is found to be superior to all 
other devices for couplings. This type has been com- 
pared adversely with the more modern “ instantaneous ” 
coupling. The latter can, of course, be coupled in a 
second, whereas a round-thread coupling takes slightly 
longer. Since every effort is made in fire-brigade work 
to save seconds, the criticism is, on the surface, justified. 
There is no doubt, however, that when the couplings 
are frequently in use, as in London, and are subjected 
at fires to very rough wear and tear, round-thread 
couplings are much more reliable, provided that the 
washers are regularly examined and the couplings 
periodically gauged by the workshops staff. Instan- 
taneous couplings, on the other hand, may easily 
become damaged and fail to couple up. It is almost 
impossible with a round-thread coupling to fail to make 
the connection, however roughly it may have been 
used. A generous tolerance between male and female 
parts is allowed. 

As previously mentioned, when the supply of water 
in the vicinity of a fire is inadequate, it is necessary to 





pump water over considerable distances through hose 


from other sources. The arrangements must be such 
that the maximum quantity is efficiently conveyed 
with the minimum number of pumps. With two lines 
of 23-in. diameter rubber-lined hose between the 
pumps, it is found that about ten 100-ft. lengths of 
hose will satisfy the conditions; each pump then 
absorbs about 52 water horse-power. There is a small 
loss at each pump due to water used for the radiator. 
Assuming that there is an ample supply of water for 
the first pump, it is possible under these conditions 
to maintain a discharge of about 500 gallons per 
minute over a considerable distance by each line of 
pumps working in series. A new design of hose lorry, 
Fig. 15, has just been put into commission. This 
lorry carries 84 lengths of hose, the stowage arrange- 
ments being such that the lorry can p along 
the road laying behind it either a single line or twin 
lines of hose, with all lengths coupled together. The 
hose can also be detached in egy lengths, correct] 
made up for emergency use at fires. 

Collector working with motor pumps is a means of 
making the utmost use of the water supply available 
by augmenting the supply to the pumps close to the 
fire. A “collector” pump is one which draws its 
supply from more than one source. It may be sup- 
plied by direct suction from a hydrant, by line or lines 
of hose from a hydrant or hydrants, by delivery or 
deliveries from another pump or pumps drawing from 
hydrants or open water, or by delivery or deliveries 
from a float. Any of these supplies may be combined. 
For example, a collector pump might be supplied by 
a line of hose from a hydrant nearby, also a float’s 
delivery, and two deliveries from pumps drawing from 
hydrants some distance away. Collector pumps are 
placed close to a fire, and as each delivery has only 
one, two, or three lengths of hose, it is an easy matter 
to reduce or increase pressure, change nozzles or burst 
lengths of hose, take deliveries out of use, and so 
forth. Collector working should be adopted : (a) when 
a shortage of water is anticipated ; (6) when a shortage 
occurs during a fire; (c) where radial branches are 
likely to be required. To facilitate connecting lines 
of hose to collector pumps, breechings, known as 
“ collector boxes,” are used. This type of breeching 
is of aluminium with a 4-in. connection for the suction 
inlet and four 23-in. inlets for hose connections, each 
inlet being fitted with a non-return valve. 

The escape van, which until recently was the standard 
life-saving appliance in London, consisted of an 
ordinary chassis without the pump, carrying a 50-ft. 
escape ladder and hook ladders. All escape vans are 
now either being converted to dual-purpose appliances 
or replaced by this type as they are worn out; so 
the dual-purpose appliance only will be described. 
The chassis of a Merryweather dual-purpose appliance 
is identical with that of the motor-pump chassis, and 
is therefore capable of being used as a pump at all large 
fires. The appliance carries, however, a small “ first- 
aid”? pump in addition to the main pump. It is 
situated adjacent to and driven off the gearbox at 
a speed of 1,200 r.p.m., giving an output of 10 gallons 
per minute at a pressure of 120 lb. per square inch, 
with a ¥-in. nozzle. The pump is connected to a 
first-aid reel containing 240 ft. of }-in. bore hose which 
can be run out quickly to a fire. The pump, which 
draws its water from a 45-gallon tank carried on the 
machine, is one of the most useful appliances in the 
Brigade. Approximately 25 per cent. of the fires 
occurring in London are extinguished by first-aid 
appliances. The method of carrying the fire escape 
on the “ Z” bracket is shown in Fig. 5, and is such 
as to enable the escape to be dismounted whilst the 
vehicle carrying it isin motion. The escape is wheeled 
into position behind the vehicle in its running position, 
i.e., approaching vertical, and is then wheeled forward 
till the axle is over the lower limb of the “ Z”’ bracket. 
The “head” is then lowered and the escape slides 
home. To release it the head of the escape is freed 
and allowed to rise, and the escape then slides off the 
“Z” bracket by its own weight and lands on the 
ground in the running position. 

The latest type of turntable ladder in use is 
of the 100-ft. Morris-Magirus all-steel type, shown in 
Fig. 18, on page 136. The chassis is a 5-ton to 
6-ton 110-brake horse-power six-cylinder Dennis 
machine, fitted with duplicate ignition. As the ladders 
are mechanically operated, an auxiliary gearbox, 
similar to a pump gearbox, is fitted, and a shaft 
transmits the power from the gearbox to the gearing 
at the base of the ladder. A lever situated in front of 
the driver’s seat controls the engagement of the sliding 
gear on the ladder-drive shaft, and a device is fitted 
which locks the change-speed lever in the neutral 
position when the ladders are in gear. Two hinged 
claws are provided at the rear of the chassis for gripping 
the back axle. The claws are manually operated by 
levers, and are provided in order to take advantage 
of the axle weight for stabilising purposes. In order 
to provide a solid foundation for the whole structure, 
and to relieve the pneumatic tyres of excessive load, 





four hand-operated screw jacks are attached to the 








chassis, two on each side of the rear axle. A hand 
lever is also provided at the rear of the appliance for 
controlling the engine The 100-ft. ladder 
consists of four sections. The sides and trussings are 
of exceptional strength, yet light in weight. The 
ladder is, in fact, lighter than a wooden one of similar 
length and design. The ladder is constructed through- 
out of steel. Tubular trussing allows the ladder to 
be used as a cantilever or a beam. It is therefore 
permissible to use the steel ladder as a water tower 
with a man at the top, even when fully extended, and | 
st an inclination of 70 deg. For the same reason, 
these ladders may be lightly rested on a building and 
used as a bridge with safety. The extending wires are 
carried up at the sides of the ladders, instead of in the 
centre. This method causes the extensions to ascend 
evenly, and leaves the centre clear for climbing. The 
ladder may be elevated, revolved, and extended, 
simultaneously or separately, as required. Automatic 
plumbing is effected by an electric motor situated in 
the elevating frame ; the motor is operated in conjunc- 
tion with a mercury switch attached to the under part 
of the main ladder. 

The introduction of mechanical appliances to 
improve the amenities of life causes, in a modern city, 
an increasing number of accidents endangering life. 
Some arrangement must be made by which the neces- 
sary men and appliances can attend at once in order 
to assist in saving life. There is generally only one | 
service in a city that can render this sort of assistance 
instantaneously, namely, the fire brigade, and it is 
therefore found that a continually increasing number of | 
calls are received for such emergencies. In 1935 the | 
London Fire Brigade received 127 calls to persons in 
difficulties or injured from causes other than fire. 
The special appliances necessary for modern fire- 
fighting are eminently suitable for this work. The | 
London Fire Brigade at present has two emergency 
tenders and a breakdown lorry which attend most of 
these “special service” calls. The crews on these 
emergency tenders are specially trained in the mechan- 
ism of lifts. The London Fire Brigade uses the self 
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speed. 


contained type of breathing apparatus working on the 
regenerative system, the air being breathed over and 
over again with the addition of the requisite amount 
of oxygen necessary to support life. The oxygen is fed 
into the enclosed air by means of a 


sutomatically 
reducing valve 








HIGH-SPEED DIESEL ENGINES.* 
By H. R. B.A. F.RS 


Ix the course of the now classic experiments carried | 
out just after the war at the Royal Aircraft Establish 
ment at Farnborough, H. B. Taylor and the staff of 
the R.A.E. demonstrated that a Diesel engine, if of 
suitable mechanical, desig, could be run efficiently at 
piston speeds of well over 2,000 ft. per minute and 
that, in fact, even at these very high speeds, it could 
show a thermal efficiency and a brake mean pressure 
considerably higher than that of any contemporary 
slow speed engine. About 1920, the progress of the 
petrol engine, Owing to its intensive development 
during the war, had, to my mind, reached a somewhat 
uninteresting stage, and I keenly on the look- 
out for some line of development with more unexplored | ! 
ground ahead of it. This the high-speed Diesel 
appeared to offer. Other reasons also decided me to 
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* Paper read before Section G of the British Associa 
tion at Blackpool, on September 15, 1936. Abridged 
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automatic 
so often happens in cases of this kind, the very first 
trials gave unexpectedly good results as regards fuel 
consumption, flexibility of speed, cold starting, idling, 
ete., but the power output was somewhat disappointing. 
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concentrate our energies on this line of development, 
chief of which were that the Air Ministry were entirely 
sympathetic, and that the Shell Oil Company were 
anxious to see the market for heavy-oil distillates 
extended, and offered their support. 

In the R.A.E. experiments the combustion chamber 
form and the systems of injection used were modelled 
on that employed by the Vickers submarine Diesel 
engines. This system involved the use of a high- 
pressure but unsynchronised fuel pump charging an 
accumulator and a mechanically-operated injection 
valve. I could not picture such a system being applied 
with any hope of commercial success to the very small 
and very high-speed engines which we had ultimately 
in view. Our first step was to develop, for the purpose 
of our own experiments, a small fuel-injection pump 
which could be relied upon to time and to meter 
accurately. This in itself, took some time, but even- 
tually we succeeded in evolving a pump which, though 
not so neat and compact as the modern Bosch, none 


| the less fulfilled all the conditions we required and had, 


for us, the important advantage that its construction 
did not call for more than ordinary accuracy, or for 
the use of fancy materials. With pumps made to this 
design, we were able to start experiments using either 
a spring-loaded or open valveless type of injector, 
according to taste. By this time, about 1922, there 
had been developed on the Continent, and particularly 
in Germany, a number of high-speed Diesels. These, 


| for the most part, were of very crude and heavy design, 
| and their performance and speed very low as compared 


with the R.A.E. results. These German engines 
embodied various combustion systems, most prominent 
of which were the open chamber type, the pre-combus- 
tion chamber and the air cell. None of these gave 
results comparable with the R.A.E., but none the less, 
each had its merits and demerits and clearly deserved 
the most careful scrutiny. 

In order both to obtain some preliminary experience 
of the problem and to test out the features of the 
various systems in vogue, we built, in 1922, a very 
versatile single-cylinder research engine. In this we 
used a single sleeve valve in which, among other things, 
the port timing could be varied while running. I 
chose a sleeve valve in preference to a poppet valve, not, 
at the time, with any idea of perpetuating this type, 
but merely because I preferred a gill-breathing to a 
nostril-breathing species, on the grounds that the head 
would be featureless and that we could have a free 
hand to give it any form we chose. We started on 
this unit using a plain open-type chamber and a 
multiple-orifice injector similar to that used at the 
R.A.E., but with a timed injection pump and an 
spring-loaded multiple-hole injector. As 


It was only when a prolonged run was attempted that 


difficulties arose; then it was found that the perfor- 
mance deteriorated rapidly, due in part to partial 
choking of the minute injector orifices, in part to the 
formation of a carbon crater around the injector, and 
later from dilution of the lubricant by unburnt fuel. 
We spent a considerable amount of time experimenting 
with 


various injector nozzles, various filters, &c., 
and also in improving in small ways our injection pump, 


but after several months of concentrated experiment 


m this unit, our final results showed but little improve- 


ment over the initial performance, which compared very 
favourably with contemporary engines on the Continent, | 
but was much inferior to the R.A.E. performance 





We then converted the engine to the pre-chambe: 
form, using an actual pre-chamber and injector take: 
from a German Benz engine of exactly the same cylinder 
dimensions. The results obtained were poor; except 
that the exhaust was much cleaner, the performance wa- 
inferior to the open chamber in almost all respects, but 
prolonged running showed no deterioration, no carbon 
formed round the injector, neither did the pintle-typ: 
single-hole injector show any sign of choking, eve: 
when only quite a rudimentary filter was used on the 
fuel pipe line. Again, owing to the much lower fue! 
injection pressure, the fuel pump had a very much 
easier time and very much less precision was required 
in its setting and general conditions. Further, we 
found that, with the pre-chamber, we had much bette: 
control over the maximum cylinder pressure, neither wa 
there any dilution of the lubrication oil. Cold starting 
without the use of a fusee or glow-plug was, however. 
quite impossible, and the idle running was rough and 
irregular. The fuel consumption at all times was high. 
though the exhaust was very clean, and it was evident 
that we were paying dearly for the large amount of 
work done and of heat lost during the transfer both 
of the compression air and of the burning mixture 
through minute and tortuous passages into and out 
of the pre-chamber. We formed the opinion that the 
pre-chamber, which was merely a modification of th: 
old Brons system but with timed injection, afforded an 
easy and reliable means of operating a high-speed 
Diesel engine so long as one were prepared to be 
content with a mediocre performance. We tried ov't 
also the air-cell type, as used at that date in the Bosch 
Aero engine. This we found to be acutely sensitive t 
the time and rate of injection ; so long as inflammatic: 
took place at the mouth of the air cell only, and at 
such a rate that it could be fed by air from the cell, 
all went well. The engine ran very smoothly and nicely 
with a low rate of pressure rise and a low maximum 
pressure, but the performance was very poor. 

If the time of injection were advanced slightly. = 
that fuel entered the cell before combustion was well 
away, the engine gave more power and a better fuel 
economy, but the running became intolerably rough 
and noisy and all control over the maximum pressuré 
was lost ; moreover, a vicious circle was at once set up. 
for the more fuel that burnt in the air cell the more th 
latter heated up, the earlier became ignition, and th 
higher the peak pressure. To correct this it was 
necessary to retard the time of injection far later even 
than normal and then gradually advance it again, thus 
the system appeared to be quite unstable—later w 
found that it was at least equally sensitive to an) 
change in the nature of the fuel. We noted, however, 
that the air cell possessed the same advantages as th« 
pre-chamber in that there was no deterioration of 
performance with prolonged running. The reason for 
this was clearly the same in both cases, viz., the us 
of a large single-hole injector with a pintle-type ne¢ dk 
which was largely self-cleaning. During the period 
under review, [ had been much interested in tl 
method, introduced, first, I think, by Hesselman, ot 
setting the air within the cylinder into an order!) 
rotating swirl and so causing it to sweep past the Jets 
of fuel, thus washing away the burnt products and 
bringing fresh air supplies—in other words, setting th¢ 
air to find the fuel rather than the fuel the air. W* 
therefore reverted to the open chamber head and }y 
fitting baffles to the inlet ports in the cylinder 





introduced a definite rotational swirl. The result was 
an immediate and marked improvement; mor 

we found that we could reduce the number of hol 
in the injector from five to three with corresponding 
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increase in size, and thus reduce greatly the tendency 
to choke. 

The experiments I have described thus briefly 
ccupied nearly three years, during which time we had 
xplored a great number of permutations of each type 
ind had built ourselves a second duplicate experimental 
unit as well as a good deal of other supplementary 
quipment for testing pumps, injectors, &c. We had 
not achieved any strikingly good results, but we had 
required a large amount of data. The single-sleeve 
valve had behaved quite perfectly throughout, despite, 
it times, some brutal hardships. We then set to work 

to review the whole situation, having in mind the goal 
we had set out for ourselves. I reckoned that to 
compete in the future with the petrol engine in road 
service, our main objective, we should have to think 
in terms of a six-cylinder engine capable of developing 
a maximum power of 100 h.p. or over at a speed of at 
least 2,200 r.p.m. and weighing not more than 12 Ib. 
to 15 Ib. per horse-power all on. We were nowhere in 
sight of this, still less of the aviation engine, but we had 
ucquired some very definite pointers. In the first 
place, the complete immunity from injector trouble 
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when using a relatively large single-hole injector was 
quite outstanding ; in the second, the value of rota- 
tional air swirl even of a very mild form was again 
very striking. It appeared evident also that the open 
chamber of the then conventional form must, of 
necessity, require three or more jets of fuel, if any 
reasonable proportion of the air was to be consumed. 
The question arose: was there any hope, by so 
designing the porting and the combustion chamber, of 
obtaining a sufficient intensity of swirl to enable us to 
work efficiently with what appeared to be the ideal 
combination of a single-hole injector in an open com- 
bustion chamber. In the pursuit of this ideal, we 
re-designed the cylinder of one of the experimental 
lceve-valve units in such a manner as to admit the 
‘ir almost tangentially to the cylinder, and at the 
same time we provided a cylindrical combustion 
hamber formed like a small top-hat on the top of the 
ylinder and of approximately half the diameter. The 
first trials with this scheme gave really promising 
results, far in advance of anything we had obtained 
hitherto, and, moreover, a prolonged endurance run 
showed that they could be maintained without any 
ign of deterioration. We found, too, that even with 
le fuel pump deranged to produce a definite dribble, 
and using a plain open-hole injector, no ill-effect 
resulted. This appeared to be a very important 
advantage, since in our earlier experiments we, like 
thers, had found that the least derangement of the 
njector or fuel pump was liable to cause dribbling after 
normal period of injection, and that the dew-drops 

ime converted into carbon stalactites around the 
rifice which were liable eventually to deflect or break 
ip the jet of fuel; it was a great relief, therefore, to 
ind the bogey of dribbling effectively removed. Fur- 
ther experiments with this system showed that the 
tlearer the injector was brought to the circumference 
the combustion chamber, short of allowing the jet 
‘ctually to impinge against and stream along the wall, 
the more air could be consumed and the better the 
This was a little unexpected, but 
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carbon markings and other indirect evidence showed 
that there was a decided tendency for the fuel to be 
drawn towards the centre of the chamber, due, as we 
assumed, to the existence of a free or forced vortex. 
With this combination we were able to maintain a 
clean exhaust up to brake mean pressures of round 
about 100 lb. per square inch at piston speeds up to 
1,800 ft. to 2,000 ft. per minute and with a fuel consump- 
tion of 0-36 lb. per brake horse-power per hour. We 
found that the swirl rate as recorded by an anemometer 
was approximately ten times the crankshaft speed and 
that this relation remained substantially constant 
throughout the entire speed range. It is not suggested 
that the rate as measured by anemometer is the actual 
rate at the time of injection, for the anemometer could 
record only an average figure throughout the entire 
eycle, but at least it gave us a definite numerical figure 
to aim for, and in point of fact, this figure has held 
good ever since for any size or proportion of engine. 
From that date, about 1925, to the present day it 
has remained our regular practice when getting out 
a new design of sleeve-valve engine, to ensure, first 
of all, that the swirl ratio, as measured by anemometer, 
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is round about 10:1; once that has been achieved, 
little else seems to matter, and the anticipated perfor- 
mance is usually achieved straight away (Figs. 1 and 2). 
By the end of 1925, and after four years of concentrated 
work, we had, with a sleeve-valve engine, achieved a 
result which we felt was substantially in advance of 
contemporary practice. Before taking any further 
steps, however, or making public the results, we thought 
it best to construct two more experimental engines of 
different sizes, one of short and one of long stroke, in 
order to satisfy ourselves that the results could be 
repeated with other sizes and proportions of cylinder. 
At this stage and date we were considering only the 
early development of stationary or marine engines, but 
with the road-transport and aircraft engine always in 
view as our ultimate goal. 

I have stated earlier that for the first experiments 
we had employed a sleeve-valve merely in order to 
give us freedom of manceuvre as regards combustion- 
chamber design, but during the course of our researches 
I had become deeply enamoured of the sleeve valve 
for its own sake; it had proved remarkably reliable 
under very arduous conditions, and its virtually com- 
plete freedom from wear was a very strong point in 
its favour. The public were not inclined to discriminate 
between the single sleeve with a combined reciprocating 
and rotary motion, and therefore self lubricating, and 
the double sleeve with pure reciprocating motion 
and therefore no oil-spreading properties. This pre- 
judice was most strongly in evidence on the road, 
and it became abundantly clear that to achieve any 
success in that direction we should have to abandon 
the sleeve and apply the experience we had gained 











to the poppet-valve engine. After a good deal of 
further development work we, in 1926, designed for 
Brotherhood’s a range of sleeve-valve engines which 
have proved a commercial success and are still being 
built in large numbers for auxiliary marine service, 
more particularly for the Navy. As stationary 
engines also, they have done extraordinarily well in 
certain parts of the world, more particularly in the 
far East, where they appear to be very popular and 
to give no trouble in very unskilled hands. 

Our first serious attempt at a road-vehicle engine 
was rather forced upon us by the precipitancy of a 
client who was convinced of a great opportunity of 
developing it for colonial use. He had acquired the 
rights of an engine of the open chamber type which 
would not work and implored us to try and convert it 
into one which would; we held out no great hopes 
but agreed to try. A 4-cylinder engine of very robust 
design had already been constructed and the lower 
part of this could be used, thus saving a good deal of 
time and expense. 

In this, our first poppet valve attempt, we sought to 
apply our sleeve valve experience as far as possible. 
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Some five years of research on a considerable number 
of units had so convinced us of the very great advantages 
to be derived from the combination of intense air swirl 
and a single-hole injector, that we decided to embody 
this combination at all costs, Owing to the necessity 
for valves in the head, we could not use our ordinary 
top-hat combustion chamber and so we overturned 
it into the piston. In order to obtain the necessary 
swirl, we formed the air-inlet passage to give a tangential 
flow and at the same time we recessed and partially 
masked the head of the inlet valve. Anemometer 
tests on a rough model had indicated the best design 
of induction passage and valve screening, but they 
indicated also that we were going to be right up against 
it to get even the bare minimum of swirl we required. 
We could, of course, always accentuate the swirl 
by reducing the diameter of the chamber, but since 
the latter was now in the piston, our scope in this 
direction was much more limited, as also our freedom 
of manceuvre in regard to the position of the injector, 
and we were further handicapped in that, in the actual 
engine cylinder, there was no hope or possibility of 
introducing our swirl recording device, hence we had 
to rely largely on guesswork (Figs. 3 and 4). We made 
the best compromise we could, and the engine, when 
completed, ran fairly well; it was relatively very 
smooth running and flexible, but the performance was 
rather poor and showed all the by now familiar symp- 
tons of inadequate swirl. We did the best we could to 
stimulate this by further screening of the inlet-valve 
head, but only at the cost of restricting the breathing 
capacity of the engine. At low speeds, up to about 
1,200 r.p.m., the performance eventually compared 
reasonably with that of the sleeve valve, 1.e., we were 
able to obtain a brake mean pressure of about 90 Ib. 
to 95 Ib. per square inch with a clean exhaust, and a 
fuel consumption of about 0-41 Ib, per brake horse- 
power hour, as compared with 100 lb. per square inch 
and 0-36 lb. per brake horse-power hour on the contem- 
porary sleeve-valve engines of similar dimensions, but 
above 1,200 r.p.m. the performance diverged very 
rapidly indeed, owing both to lack of breathing capacity 
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and lack of swirl, while the peak of the power curve 
was reached at between 1,600 r.p.m. to 1,700 r.p.m. 
In order to gain road experience, an old lorry chassis 
was purchased and toured the country. 
mechanical point of view it behaved very well and was, 
on the baie approved of by those to whom it was 
shown; indeed, one large British manufacturer paid 
the supreme compliment of imitation and has per- 
petuated it with but slight variation to this day. Its 
performance as regards power output and general 
behaviour was at least as good as that of the trial 
Continental Diesels which, at this date, had found 
their way into the country, but was still, we felt, very 
far short of what we were looking for. Though the 
exhaust was clean, the smell from it was very offensive, 
while the system, as a whole, was clearly unsuitable 
for the much higher engine speeds and smaller cylinder 
sizes we had in view. 

In all our experiments thus far, the air swirl had 
been produced, in the main at all events, by directing 
the air on its way into the cylinder; in this manner, 
swirl could be acquired at a negligible cost in the 
way of lost heat or pumping and, in the sleeve valve, 
without any perceptible wire-drawing. We had be- 
fore us always the alternative method of producing 
the necessary swirl during the compression stroke by 
compressing the air through a tangential passage of 
relatively large area, into a suitable chamber, though 
it was clear that to do this must entail some appreciable 
pumping loss and an increased loss of heat. 

About this same date, we were being hard pressed 
by a large firm engaged on the construction of small 
medium-speed stationary and portable petrol engines, 
to develop for them a Diesel engine to supplant their 
petrol engines. This also involved the use of poppet 
valves, and we, therefore, designed and constructed a 
trial engine of 4}-in. bore by 5}-in. stroke, in which 
we used a spherical combustion chamber connected to 
the main cylinder by a tangential passage of relatively 
large area. This engine ran well from the start; that is 
to say, it was relatively very smooth running, the 
power output was excellent, and the exhaust immacu- 
lately clean, but the consumption, as we had expected, 
was fairly high, i.¢., about 0-42 Ib. per brake horse- 
power hour, and the loss of heat to the cylinder walls 
was about 25 per cent. greater than in the sleeve-valve 
engine. In the field covered by this particular client, 
fuel economy was not an important consideration, 
the main essentials being easy starting, smooth running, 
and a clean exhaust, all of which the engine possessed 
in a high degree. Commercially, it has proved a great 
success and tens of thousands of these engines have 
been sold and are to-day doing good service in all parts 
of the world, Encouraged by this experience, we 
returned once again to the attack on the road-vehicle 
engine. In the meantime, however, we had been carry- 
ing out a fairly extensive research on the combustion 
process generally, and on Diesel fuels and their charac- 
teristics, of which so much has already been published 
by various authors, that I will not refer to it beyond 
mentioning that one of our observations had been that 
stable aldehydes, responsible for the familiar acrid 
smell associated with the exhaust of Diesel engines, were 
formed whenever the flame was allowed to impinge 
against a relatively cold surface; under these condi- 
tions, the process of combustion was brought up short, 
and products of partial combustion were stabilised as 
such. The proportion involved was, of course, minute, 
but sufficient to produce a very pungent and acrid 
smell. We had been advised by such chemists as we 
had consulted, and had subsequently proved to our 
own satisfaction, that the stabilisation of these products 
of partial combustion could be prevented so long as the 
tlame was not allowed to impinge against any surface the 
temperature of which was below 300 deg. C. to 400deg. C, 

In our next attempt at a road-vehicle engine, 
we, therefore, so designed the combustion chamber 
that the lower half of the sphere containing the tan- 
gential passage, and against which the fuel jet impinged, 
was made in the form of a loose member of heat-resisting 
steel insulated from the water-cooled head by a small 
air gap (Fig. 5). In doing this, we sought to kill two 
birds with one stone, namely, to eliminate smell, and 
to utilise the hot member as a heat regenerator, and thus 
recover some proportion of the heat lost by the transfer 
of the working fluid to ind from the combustion 
chamber. We sought and gained also yet another 
advant: ge in that the higher compression temperature 
resulting trom the use of this regenerator reduced 
greatly the delay period, and thus gave us a far better 
control over the rate of burning with the result that 
we were able to work with a very low rate of pressure 
rise and had a firm control over the peak pressure 
(Fig. 6.) 
us that by suitable heat insulation, it was possible so 
to control the delay period as to keep it constant, in 
terms of crank angle, at all speeds ; thus, we were able 
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| tax of 8d. per gallon was applied to fuel oil. T) 


to one side, we could leave almost the entire head avail- | imposition proved a serious blow to the developm« 
able for valve area and in respect to breathing capacity, | of Diesel engines for the lighter classes of commer: 


engine, since we had no carburettor or other resistance 
in series with the valves. We had now, we thought, 
all the elements necessary to produce a successful road- 
vehicle engine even of quite small dimensions. By 
this date, 1929, a total of about 80 Diesel-engined 


| vehicles were operating on the roads in England. The 


majority of these were of Continental manufacture or 
manufactured in England under Continental licence, 
and they included examples of almost every known 
type. With one outstanding exception, namely, the 
Gardner engine, developed in England, they were dis- 
appointing, for their noise, smoke and smell were in- 
tolerable, added to which their heavy maintenance cost 
went far to counterbalance their advantage in the way 
of fuel costs. The Gardner engine, a highly-developed 
example of the open-chamber type, stood in a class by 
itself, thanks to the meticulous skill and care in its 
design and to superlative workmanship. Gardner's had 
achieved in 1928 or 1929 that which no other firm in 
the world has succeeded in attaining, namely, a small 
high-speed open-chamber engine with a multiple-orifice 
injector which was consistently reliable. 

At this date, 1929-1930, the Diesel engine in general 
was in disrepute on the roads in this country, and only 
Gardner’s success saved it from a very severe setback. 
At about this date also, the A.E.C. had purchased 
a licence for the use of the Bosch-Acro system, and 
for trial purposes had built some 30 vehicles equipped 
with engines operating on this principle. These 
engines proved very disappointing. Their mechanical 
design was excellent, and it so happened that it lent 
itself readily to conversion to what, for convenience, 
we had christened the “‘ Comet ” type, that is to say, 
the separate spherical chamber with the lower half 
heat-insulated as I have described. 

The A.E.C. engines were quickly converted, and at 
once they gave a satisfactory performance. As originally 
constructed, of the air-cell type, they gave a maximum 
output of 85 brake horse-power to 90 brake horse- 
power, but after conversion, the power output was 
increased to over 130 brake horse-power, at 2,300 r.p.m., 
with an all-on weight of 13 Ib. per horse-power, thus 
realising, after nine years’ work, the goal we had aimed 
at. Actually, these A.E.C. “Comet” engines gave 
about 10 per cent. to 15 per cent. higher maximum 
output than the firm’s petrol engines of similar dimen- 
sions. The maximum brake mean pressure, with clear 
exhaust, was about 103 lb. per square inch, which 
was maintained up to high speed, and the fuel con- 
sumption at an economic load was about 0-4 Ib. per 
brake horse-power-hour—figures which compared quite 
favourably with the sleeve valve, except of course 
that the consumption was considerably higher. They 
proved also to be quite free from smell excepting only 
at starting, or after a long period of idling, such as 
occurred while waiting at a terminus or in a prolonged 
traffic block, when the heat-insulated member was 
liable to cool down below the minimum temperature 
required. As is usually the case, the first batch of 
engines, despite prolonged and drastic testing, were 
not immune from mechanical troubles, chief of which 
were cracked cylinder heads and connecting-rod big- 
end bearing failures. The first of these was overcome, 
as a temporary expedient, by the use of aluminium in 
place of cast-iron, and as a permanent remedy, by 
slitting the multiple-cylinder head casting between 
each cylinder bore to allow of freedom of expansion, 
and also by directing the flow of water at high velocity 
across the cylinder heads in order to scour away 
steam pockets and the deposition of sediment. The 
second was overcome by the substitution of lead- 
copper in place of babbitt-metal bearings. Apart from 
the above, such other troubles as occurred were of 
a minor nature, and such as were common to petrol 
engines also, while they were conspicuously free from 
many of the petrol engine’s common troubles. The 
single-hole pintle-type injectors, from the start, 
proved completely satisfactory, and to this day troubles 
due directly or indirectly to the fuel-injection system 
have been almost unknown. Apart from general 
wear, which is now only slightly greater than in the 
petrol engine, the all-round reliability, that is to say, 
the number of vehicle miles per involuntary stop, of 
the London Diesel bus engine, is to-day three times 
that of the petrol engine. 

The success of the A.E.C. soon led other manufac- 
turers to adopt the “Comet” system, until to-day 
between 30 and 40 of the principal manufacturers in 
this country and on the Continent are building such 


Further experiments on these lines showed | engines; over 20,000 “ Comet” engines are now in 


regular service on the roads of Europe, with an aggre- 
gate horse-power of about 1,500,000. 
The high specific power output of the A.E.C. engines 


to work with a fixed injection timing and a fixed peak | soon led, as we had anticipated, to the demand for 
pressure throughout the whole range of speed or load | much smaller engines running at still higher speeds, 
and so remove the danger of leaving the control of | and we were being urged to develop yet smaller and 


peak pressure in the hands of the driver 





| manufactured was 6,810 i.h.p. 


By offsetting | faster-running engines, until, in this country, the full | engines of the cargo vessels Essex 


From a| we were actually considerably better off than the petrol | vehicle, but it still proceeds apace on the Continen: 


The smallest Diesel engine we have yet designed, 

a commercial product, is one of 2}-in. bore by 4- 

stroke, a four-cylinder engine developing 46 bral: 
horse-power to 47 brake horse-power at a norma! 
governed speed of 3,800 r.p.m. A large number of 
these little 1-6-litre engines have been built, and ar 
now in service in light delivery vans on the Continent. 

I do not want to convey the impression that w: 
regard what we have called the “ Comet” system as 
anything approaching finality. It has certainly proved 
a great commercial success, as has its friendly rival 
the Gardner, but like everything else, there are many 
directions in which it can be improved upon, and ow 
efforts during the last few years have been devoted to 
exploring other forms of chamber to give a better 
fuel economy, and above all, to digest the inferior fuels 
which will soon be our portion. Until the present, 
all the large oil companies have been anxious to 
encourage the development of Diesel engines in order 
to absorb their surplus of heavy distillates, and to this 
end, they have skimmed the cream for their nourish 
ment. ‘To-day the balance is almost reached, and the 
Diesel engine of the very near future will have to lx 
content with a much inferior fuel. 

Our own recent work, therefore, has been directed 
largely to the problem of dealing with the fuels of the 
near future, and to this end we have evolved two 
other forms of combustion chamber, one designed to 
use fuels of very low Cetene value and to give very 
easy starting with smooth and silent running, but 
about the same consumption and power output as 
the “‘ Comet,” and another form which, by the reduction 
of pumping and heat losses, gives a higher power output 
and a considerably lower consumption, namely, about 
0-375 lb. per brake horse-power hour. Meanwhile, of 
course, we have continued with the sleeve valve which 
I, personally, much prefer for real continuous hard 
work, on account of its almost complete freedom from 
wear, its low maintenance cost generally, and its very low 
fuel and oil consumption, which together now amount 
to as little as 0-365 1b. per brake horse-power hour. 








TimkEN TaPeR-ROLLER BEARING FOR RocKER ARMs. 

A taper-roller bearing having a diameter approximatel) 
equal to that of a penny and specially designed for us¢ 
on the rocker arms of aero engines, is now being manu- 
factured by Messrs. British Timken, Limited, Birmingham. 
The bearing is of the cageless type and has two full rows 
of tapered rollers in order to provide, in the limited 
space available, the high capacity necessary to resist 
the constant hammering action to which it is subjected 
in service. The bearing is pre-adjusted in manufacture 
and is completely self-contained, closing discs being used 
at each end to retain the cones and rollers. The dual 
outer race, it may be mentioned, is formed with a flange 
at one end to facilitate mounting. It is claimed that the 
bearing resists radial and thrust loads from all directions, 
and provides a rigid support for the rocker-arm pivot. 
We understand that these bearings are being used on the 
Wright Cyclone and Whirlwind engines and on the L4 
Jacobs radial engines in the United States, and also on 
the Hispano-Suiza, Gnome and Rhone engines. In this 
country Armstrong-Siddeley and Amherst- Villiers engines 
are being fitted with the Timken bearing. 

Ovurrut OF MARINE MACHINERY IN 1936.—Our annual 
summary of the output of marine machinery in the United 
Kingdom is continued below ; preceding portions appeared 
on pages 12, 66 and 92, ante. During the year 1936, 
Messrs. William Doxford and Sons, Limited, Pallion 
Yard, Sunderland, supplied their opposed-piston, balanced- 
type oil engines for 19 motorships, the total i.h.p. being 
48,480. The individual sets ranged from 2,100 1i.h.p. to 
3,600 i.h.p.—The aggregate b.h.p. of the 294 Kelvin inter- 
nal-combustion engines manufactured at the works of 
Messrs. The Bergius Company, Limited, 254, Dobbies 
Loan, Glasgow, C.4, was 8,994. Of these, 99 engines, 
making together 5,957 b.h.p., were of the Kelvin-Diesel 
type.—Five vessels, including H.M. Sloops Mallard and 
Puffin, were engined by Messrs. Alexander Stephen and 
Sons, Limited, Linthouse, Govan, Glasgow, S.W. The 
total i.h.p. involved, was 13,280.—-Messrs. Vickers-Arm- 
strongs Limited, Barrow-in-Furness, were the builders of 
the engines of seven vessels, the total horse-power being 
212,820. Included were the 22,500 h.p. geared turbines of 
the S.S. Awatea and the 24,000 h.p. geared turbines of the 
8.8. Oreades and also'the geared turbine of the H.M. 
Cruisers, Newcastle and Sheffield, each of 75,000 h.p 
Seven vessels were engined by Messrs. Barclay, Curle and 
Company, Limited, Whiteinch, Glasgow, the aggregat« 
i.h.p. being 28,160. The largest unit comprised the 11,300- 
h.p. twin-screw Diesel engines of the M.S. Port Jackson, 
In the case of the 7,420-h.p. set for the 8.8. City of Benares. 





the turbines were manufactured by Messrs. Camme!! 
Laird and Company, Limited. Messrs. Barclay, Curl: 
also produced 22 boilers representing a total 1.b.p. ‘ 
18,100, while the aggregate of the Bauer-Wach turbines 
The total s.h.p. of t! 
five sets of propelling machinery turned out from t 
works of Messrs. John Brown and Company, Limited 
Clydebank, was 137,700. Included were the 75,000 h 
engines of H.M. Cruiser Southampton, the 34,000 hy 
engines of H.M. Destroyer Icarus and the 12,800 ! 
and Sussex 
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BY 50-FT. BULKHEAD GATES roller trains and toggle gear with which, as already 
AT BOULDER DAM.* 

By P. A. Kinzig. 

(Continued from page 84.) 
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| stated, they were fitted. The general arrangement 
of the roller trains with respect to the gate leaves 
| is shown in Figs. 25, 27 and 30, Plate IV, ante, from 


| which it will be noticed that the rollers are disposed 
in six endless trains, three short in the upper part, 
given an account of the 50-ft. by 50-ft.| and three of greater length in the lower half, of 
gate leaves, used for closing diversion | the structure. 


Further details are given in Figs. 73 
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Toaete Gear on Arizona GaTE AFTER CLOSURE. 


Nos. 1 and 4, in the previous article, it is | to 75 and 85 to 97, Plate VI, of which Figs. 73, 74 
cessary to describe in some detail the wedges, | and 75 show the manner in which the moving parts 


of the roller trains were accommodated in the gate 
structure. The trains themselves were composed of 
|Mehanite chilled cast-iron rollers ground to a 











diameter of 8 in. + 0001 in., their length being 
13{ in., to work on the track face 14 in. wide. 
The chain links (Figs. 95 to 97), of alloy cast-steel, 
were offset and had a length between centres of 
8-375 in. + 0002 in. The roller pins were of man- 
ganese bronze. The endless chains were wrapped 
round cast-steel blocks of identical pattern exc pt 
for length. The long block body is shown in 
Figs. 87 to 90. At each end these blocks were 
fitted with semicircular caps (Figs. 92 to 94). The 
short blocks had a length between the centres of 
the rounded ends of 3 ft. 2 in., while the longer 
blocks had, as shown, a corresponding length of 
6 ft. 4 in. The difference in length was permissible 
on account of the difference of head on the upper 
and lower parts of the gate. By making the upper 
chains short and the lower long, and by spacing 
them as shown in Fig. 30, Plate IV, ante, and Figs. 
73 and 74, the water load per inch of roller face 
was made nearly uniform throughout all the roller 
trains for the conditions anticipated at the time 
of closure. Laminated shims (Fig. 91) were em- 
ployed between the ends of the roller-way castings 
and the semicircular caps, to secure the correct chain- 
tension adjustment. 

The trains just described were intended, as 
already noted, to support the load on the gate 
during the lowering operation, but were to be 
permanently relieved of the load by wedges, since 
the ultimate load on the gates would be far greater 
than these trains would carry. The wedges are 
shown in position in Fig. 29, Plate IV, ante. De- 
tails of their design are shown in Figs. 76 to 84, 
on Plate VI. The gate wedges, 50 ft. 10 in. ‘long 
and 14} in. wide, were as shown in Figs. 80 to 
84; they slid in a channel, built up on the gate- 
leaf vertical girders, of plates and angles. These 
movable wedges mated with corresponding wedges 
fixed to the side faces of the portal structures, as 
shown in Figs. 27 and 29, Plate IV, ante, Details 
of the fixed wedges are given in Figs. 76 to 79. 
The mechanism was arranged so that after the 
gates had been lowered to their completely closed 
position the sliding wedges on the gate could 
be forced downwards against the fixed wedges, 
lifting the gate away from bearing contact against 
the rollers. Calculations made indicated that 
the force required to drive the movable wedges 
would be of the order of 5,000,000 Ib. under the 
contemplated head, and to produce this it was 
decided to have recourse to a toggle mechanism, 
shown in position on the top of the gate in Figs. 
25, 29 and 71, ante, and in detail in Figs. 98 to 102, 
Plate VI. These toggles, as will be evident, were 
operated by the hoisting mechanism and served 
two purposes. They carried the weight of the 
gate and held the movable wedges in their upper 
or non-engaging position until the gate was lowered 
and came to rest upon the bottom seat. Further 
downward movement of the hoist stems brought 
the toggles into action and drove the wedges home, 
lifting the gate away in the upstream direction. 
The toggle gear and wedge are shown in their 
upper position in Fig. 29, Plate IV, ante, and the 
toggle is shown forced home in Figs. 98 to 102, 
herewith. The hoist stem is fitted with a cross- 
head on which are links coupled to triangular 
plates a, pivoted on the point b. These plates are 
coupled to thrust links c, in turn connected with 
the toggle crank and links d and d,, the latter being 
pin-connected to the wedge. When the hoist stem 
is forced down, the plates a are moved downwards, 
straightening out the line of thrust between the 
pivot b and the end of the link c, and by lengthening 
this linkage forcing the toggle joints into a straight 
line. 

The photographs reproduced in Fig. 112, annexed, 
and Figs. 120 and 121, page 152, give some idea of 
the size of the toggle mechanism. Fig. 120 shows 
one of the castings being machined. In Fig. 121 
various parts are shown in the storage yard at 
Boulder City, and Fig. 112 shows the toggle forced 
home just after the Arizona gate had been lowered 
into position on February 1, 1935, the same date 
as that on which the view given in Fig. 11] was 
taken. 

The movable wedges illustrated in Figs. 80 to 84 
were made in approximately 17-ft. sections, the 
ruling section being I-shaped, with ribs spaced 
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124 in. and 13 in. apart. 


the foot. Shrunk keys were employed at the 
splices. The wedges were 2 ft. 3% in. thick at the 


top and 8 in. at the bottom. Each weighed 23,900 lb. 
The stationary wedges shown in Figs. 76 to 79 were 
also of ribbed I-section construction and were 
3 ft. Of in. thick at the base and 17§ in. at the top. 
The face upon which the movable wedge worked was 
13 in. wide, but the castings were flared to 16 in. 
width at the back to provide ample bearing against 
the reinforcing steel in the portal concrete. A view 
showing two sections of stationary wedges being 
machined is given in Fig. 122, page 152. 

Each wedge and roller-train assembly weighed 
some 76,000 lb. Field joints were necessary to 
facilitate shipping and field assembly, one being 
provided at mid-length. This proved satisfactory 
from the point of view of shop work, field assembly 
and costs, a considerable saving being thus assured. 

When describing the shop work on the gates, 
mention was made of the difficulty of accurately 
finishing such large structural members. As work 
progressed it became apparent that the size of 
the vertical girders and their associated plate 
members supporting the wedges and roller trains 
was such that it would be very difficult to obtain 
satisfactory bearing with the usual planing methods, 
although this was essential to a proper distribution 
of the heavy loadings from the cross girders to the 
roller trains and wedges. 
fore adopted of interposing, in the positions shown 
in Fig. 75, a pair of relatively light plates and 
leaving a j-in, space between them. A series of 
set-screws were tapped into these plates, by which 
the latter could be pulled together or forced apart, 
and by careful manipulation of these screws the 
plates upon which the wedge and roller channels 
rested were moved until their respective roller 
trains were brought into perfect alignment on the 
completely assembled gates, after which the j-in. 
space between them was filled with babbitt. This 


adjustment was made on the completion of the | 


gate assembly process described in the last article, 

It may be at once stated that during erection at 
site, the wedge and roller assemblies with their 
babbitted plates in place were erected in their 
vertical positions and bolted to their tracks, which 
had been previously aligned and set with extreme 
care. The cross girders and vertical girders were 


then reassembled against them and bolted up tight, | 
thus assuring uniform load distribution from the | 
roller trains to their tracks and from the movable. 


wedges to the fixed wedges. 

The tracks consist of high-carbon steel plates 
22 in. wide by 1 in. thick, fixed by countersunk 
rivets to the flanges of 320-lb. Carnegie H-section 
16j-in. joists. After riveting, the plates were 
planed true. The width of the track plates was 
sufficient to accommodate the side seals, to which 
reference will be made shortly. The water loads 
were of such magnitude that exceptionally heavy 
reinforcement was required to avoid progressive 
failure of the concrete. The track-plate joists and 
the fixed wedges were in the end supported in the 


concrete of the portal structure by 24 closely | 


spaced 6-ft. lengths of deep-web Carnegie section 
beams, the portions immediately behind the parts 
mentioned being provided with twenty 6}-in. by 
3}-in. by j-in. angle stiffeners back to back, as 
shown in Fig. 27, Plate IV, ante, the ends being 
milled to fit the beam flanges. These 33-in. by 
204 lb. reinforcing joists were fixed to vertical 
H-beams acting as spacers. The spacing of the 
deep-web joists varied with the height above 
sill, from 2 ft. centre to centre at the bottom, to 
2 ft. 3 in. at the tunrel-top level, so as to allow 
for the difference in load due to head. 

The top and side seals are shown in section in 
Figs. 103 and 104. The main seal members con- 
sisted of rectangular bronze bars carefully machined 
and fitted to machined steel castings extending 
across and down the sides of the gates. The side 
seals rested upon the finished surfaces of the track 
members, while the top seals came into contact 
with the finished flange face of an I-beam in the 
concrete of the portal structure. The bronze bars 
were 1} in, by 2} in. in section and were forced up 
against the fixed faces by coil springs inserted in 
1}-in. holes spaced at 10-in. centres, A supple- 





The taper was } in. to| 


The expedient was there- | 
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mental round-headed rubber seal with flat clamp- 
ing shank and hollow contact head was fitted on the 
pressure side of the bronze bars, as shown in Figs. 
103 and 104. These were mitred at the corners. This 
type of seal was developed some years ago for use 
at the ends of large radial gates. In order to obtain 
compression of the rubber side seals, when these 
were being set in the field }-in. plates were interposed 
between the rollers and their track plates and the 
seals set hard up against their faces with the gate 
thus this distance further away from the tracks 
than normal. On the plates being removed and the 
rollers coming into proper contact with the tracks, 
the rubber seals were compressed. The bottom 
seals were composed of a vertical 11}-in. by 1-in. 
| plate, backed by an Il-in. by 2-in. plate and held 
to the bottom girder by 8-in. by 6-in. by }-in. angles. 
Drawings of this arrangement were given in Figs. 65 
and 67, page 82, anfe. These seals were in align- 
ment with the skin plating and with the side and 
top seals. Their lower edges were machined, and 
when the gates were closed the plates were bedded 
in hard babbitt run into a channel set in the concrete 
| floor of the portal structure. 
| Guide shoes to be seen in Fig. 29, &c., of the 
|last article were provided on each end of the 
| gate, of a length sufficient to bridge the ends of three 
| cross girders so as to distribute lateral loads. The 
|shoes worked in free contact with the faces of 
vertical I-beams set in the concrete. It was found 
that the lateral loads on these shoes might reach 
so high a figure that the use of wheel guides was 
precluded, 

The completely assembled gate with its roller 
trains wedges and toggle gear weighed 2,123,000 Ib. ; 
the gate frames weighed an additional 515,000 Ib. 
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|their upper faces. These were carefully levelled 
|and grouted in flush with the concrete floors, and 
supported the milled ends of the vertical track 
members. Other slabs of smaller size supported 
the other verticals. The base flanges of the roller 
tracks and fixed wedges were bolted to the exposed 
flanges of the 33-in. beams, laminated shims being 
interposed to obtain correct alignment. At a later 
date, when it had been possible to lower the gates, 
final adjustments were made, the gates raised again 
and the concreting encasing the track and I-beams 
completed. The concrete portal structures were 
erected in stages. The first carried the work from 
the tunnel floor level to a height of 56 ft., and 
included the reinforced beams to which reference 
has been made above, spanning the space above and 
in front of the portals. The upper faces of these 
beams were made level with a shelf formed in the 
concrete as shown in Fig. 26, Plate IV, anie, 
and heavy structural beams were laid across the 
gap in the manner shown in Figs. 105, 106 and 108. 
On these cross beams were laid other beams extend- 
ing lengthwise above the opening, as shown in Figs. 
105 and 106, on which the erection of the gates pro- 
ceeded. These longitudinal beams were so placed 
that when the bottom gate cross girder was lowered 
into position, the upstream flanges of the girders 
rested upon the upstream members 6, and the 
bottom gate seals attached to the under side of 
the cross girders rested against the downstream 
members a, Figs. 106 and 108. These erection 
beams were carefully levelled with a transit and 
bolted through gusseted connections to the cross 
beams, shims being used to secure rigid metal-to- 
metal contact at all points. 

In designing these erection platforms, advantage 





for each set. 

While the final designs for the gates, portal | 
|structures and operating mechanisms, which will 
be described later, were nearing completion and | 
detail drawings made, a programme for field erection | 
and trial operation was being worked out in extreme | 
detail, and a schedule of all operations was prepared. 
| This schedule, divided into three main parts, was 
| thoroughly examined and finally a carefully cross- 
referenced memorandum of 45 pages of printed 
| matter and 43 pages of drawings was mimeographed 
|and bound for field use. This schedule contained 
|instructions regarding the construction of the 
concrete portal structure, field erection notes 
covering the gates, gate frames and hoisting equip- 
ment, and finally operating instructions for the 
|gate hoists and control mechanism. The weight 
|of all parts was given and main dimensions of the 
principal pieces, the sequence in which they were 
to be installed, recommendations regarding riveting, 
methods of aligning, installing and adjusting the 
seals, &c. 

The general programme of construction required 
that the diversion tunnels should be left open to 
allow of the unimpeded flow of the river during the 











installation of the gates. After completion the 
| latter were to remain in their raised position pending 
| the drop of the river to a level sufficiently low to 
allow the gates to be lowered one at a time to test 
the operating gear, after which they were to be 
raised again and held there until the arrival of the 
| time decided upon for final closure. 

| _It was found that to accomplish the construction 
|of the portal structures to the best advantage it 
| would be necessary to erect the heavy structural 
| steel members forming the gate frames, with the 
roller tracks and the reinforcing I-beams as self- 
contained structural steel towers. These parts are 
shown in Figs. 105 and 106, Plate VI. They 
}extended to a height of 56 ft. reaching from the 
| tunnel floor level to the top of the haunched braced 
reinforced-concrete erection beams above the por- 
tals, on which as already mentioned the gates 
were erected. The gate frames, &c., were con- 


was taken of the fact that each gate leaf, as it was 
progressively assembled, itself very soon took the 
form of a rigid beam capable of spanning the space 
between the towers. It was found, in fact, that 
the bottom cross girders and the two next adjacent 
girders above, with the cover plates, spacers, struts 
and skin plating, &c., would, properly bolted up 
and riveted up, constitute a horizontal beam 
amply able to sustain the weight of the remaining 
parts later to be imposed upon them. The con- 
crete beams carrying the erection platform there- 
fore had only to be capable of carrying the weight 
of these parts during assembly between the tower 
legs. This weight was found to be only 390,000 lb. 
plus the weight of the platforms and the weight of 
the concrete beams. For this reason the cross 
beams of the erection platform were spaced close 
together near the towers, as in Figs. 105 and 108, so 
that the weight of the fully-assembled gate would 
be carried directly into the haunches of the concrete 
beams. 

Having completed the first stage of the concrete 
work for the portal structures, and with the erection 
platforms in place, as described above, everything 
was in readiness for the field assembly and riveting 
up of the gates. Erection was started on the 
No. 4 tunnel gate on the Arizona side, the work of 
bringing in the necessary parts by cableway being 
started on November 8, 1932. The erection pro- 
gramme previously worked out was carefully 
followed, and proved to be of the greatest value in 
the rapid execution of the work. 

When reassembling the gates in the field the 
roller tracks were first carefully lined up on the 
erection stage above each tunnel portal. The 
roller and wedge assemblies were then up-ended 
and bolted to the roller tracks, using laminated 
shims between the I-section roller channel spreaders 
and the finished faces of the track members, until 
metal-to-metal contact was established between all 
rollers of the several trains and their tracks. Bolts 
passing through the flanges of the spreaders, the 
stems and the track flanges were then drawn up 
tight and the cross girders were then assembled 





sequently designed very stiff to ensure the requisite 
accuracy under such conditions. 

Every possible precaution was taken to ensure 
the roller track members being plumb and correctly 
aligned, together with their co-operating towers, 
before concreting was proceeded with. Accurate 
foundations were provided for the bottom ends of | 
|the tower members, by heavy steel base plates, 
3 ft. 4 in, by 3 ft. 6 in. by 3 in. thick, machined on 


| 


| channels. 
|the cross girders was assured against the faces ol 





against the upstream faces of the wedge and roller 
In this way full bearing and support for 


the babbitted plates previously mentioned. 

The first three cross girders were assembled on 
the erection platform and bolted up, and the first 
sections of the roller trains were then bolted to 
the girders. It was then found that all the bearings 
on the platform were not true, and this had to be 
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corrected by means of shims. 
also arose from the fact that in the shops the gates 
had been assembled in the horizontal instead of 
the vertical position. After the roller trains had 
been plumbed and bolted to the guides, the end 
girders were installed, plumbed, and the assembly 
re-checked for correct position. One side girder 
was fitted at its bottom only in order to allow | 
enough clearance for inserting the cross girders, 
this proving quite satisfactory, since the brackets | 
and spacers between the horizontal girders ensured 
their correct vertical spacing. The upstream cover 
and flange plates were next placed and fitted. As 
many as 2,000 barrel-type drifts were used in 
assembling each gate, to ensure matching of the | 
holes. The work of placing the girders proceeded 
until the splice joints of the roller train and wedge 
channels were reached, when the upper portions of 
these members were brought in, set in place and 
checked, after which the work on the gate leaf | 
continued until completed. 

During erection enough bolts and drifts were 
used to ensure every member being brought into 
its correct position as originally assembled in the 
shop. It was thought that perhaps the side girder, 
which had been left loose during assembly, might 
give trouble when the time came to draw it into 
place. This, however, was not the case, and with 
the few bolts entered at the bottom, and the inser- 
tion of drift pins progressively upwards, all holes 
were brought fair in their final position. As much 
as 50 per cent. of a section of assembly was usually 
bolted up tight, and in some instances as much as 
‘0 per cent. Some difficulties were experienced with | 
the wedge and roller train flanges owing to distortion 
taro igh handling. This trouble, however, 
easily corrected. 

Finally the toggle and wedge-operating mech- 
anisms were installed and tried out according to! 
the memorandum programme and were found to | 
function satisfactorily after a few high spots on the 
wedge castings had been ground smooth and 
painted with gas-tar. After testing the wedges 
® number of times to make sure of their freedom | 
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Slight discrepancy | of movement, their surfaces were covered with 
No-Ox-Id. 

Oil furnaces were tried for rivet heating, but were 
found to be unsuited to the conditions, and ordinary 


rivet-heating forges were then installed on the 
top of the gates, making use of a good blacksmith’s 


coal and coke. The heated rivets were delivered 
head first through pipes to their final destinations. 
The skin plating alone for each gate required over 
22,000 rivets. Only experienced riveters were 
employed ; a portable air compressor of 400 cu. ft. 
per minute capacity supplied air for the hammers 
at 90 lb. to 110 lb. per square inch. Air dollies were 
used throughout except in a few special places. 
By means of advice to riveters, and rigid inspection, 
cut-outs from all causes were kept down to 3 per 
cent., although during the early stages the per- 
centage was higher. When oversize or oblong 
holes were encountered, they were reamered out 
and filled with oversize rivets when adjacent holes 


| were being riveted up, in order to keep the heat 


run uniform. The standard riveting was 1 in., 
up to 1} in. being used in bad holes. Where 
fitted bolts were used a pilot hole was drilled and 
then enlarged to the diameter of the root of the 
thread, after which it was finished by reamer. 
As soon as a hole was finished the bolt was inserted 
and drawn up by air-wrench. A daily check was 
made on the reamer, the reamered holes and the 
bolts, the maximum variation between the bolts and 
the holes being held to 0-002 in. 

When a cross girder had been riveted up, the 
section was cleaned out and a welder ran a caulking 
bead round the skin plate on the up-stream face. 
There was a slight recess at the junction of the 
girders with the wedge and roller channels. A 
bead was run across this junction and the hole was 
filled from the top with molten lead. After this 
lead had cooled it was caulked to ensure a watertight 
joint. Qualified welders using shielded arcs were 
employed on this work. Standard tests were made 
and proved the work to be first class. Electric 
fans were employed to drive off the paint fumes. 
“ Fleet Weld ” coated rod of 4 in. was used on the 








lower portions of the gate, and a G.E. rod for the 
upper portions. Peening was done with a small 
air-hammer and peening tool. Only short stretches 
of weld were placed at a time and this permitted 
the peening to follow up before the bead and 
plate had become cold. When all other work had 
been completed on the gate leaves, they were cleaned 
up and two coats of water-gas tar were applied 
with brushes. Owing to the warm climate, this 
very soon turned to a hard enamel-like finish. 
When this stage of the work on the gates had been 
reached, the work on the enclosing portal structures 
was resumed. Forms for the operating platforms 
were built on stagings supported on the tops of the 
gates, and the concrete work was then completed. 
Fig. 111 shows the completed portal structure. 
While the portal structures were being designed 
a problem arose which baffled solution for so long that 
at one time it was thought that this type of structure 
would have to be abandoned. The construction 
programme showed that after the gates had been 
completed and they had been raised to their 
fully open positions, they would have to remain 
thus for approximately two years. During that 
time, the river, especially at floods, would be 
carrying silt, boulders and other material through 
the tunnels. It was then considered probable 
that the gates would have to be closed with 60 ft. 
head of water over the sills, so that dredging 
at the portals would be impossible. It would 
thus not be feasible to clear the lower corner recesses 
on each side of the portal faces, where the bottom 
seals were located, from sand or boulders which 
would inevitably accumulate in pockets of that 
kind. Many schemes were proposed to meet this 
difficulty, only to be rejected. The elimination 
of the recesses by transitions from square to round 
was investigated, but the resulting stresses in the 
concrete would have required so much reinforce- 
ment to meet the conditions of 300 ft. head, that 
this was impracticable. Skimming weirs were also 


considered, as were also gate leaves with half- 
The solution finally adopted is 


In each 


round bottoms. 
illustrated by Figs. 113 to 119, above. 
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portal structure the two symmetrically-disposed | but slow increase in the steam pressures used by 


triangular recesses were filled with sand, and heavily 
reinforced concrete slabs 9 in. thick were laid 
upon building paper spread over this filling. The 
slabs were laid in three parallel strips, as shown in 
Fig. 114, with their bottom ends resting upon the 
portal floors, and the upper ends resting against 


| 


the side walls, anchorage being provided at both | 


ends. 
bitumen preparation so that the flow of the water 
would not wash out the filling during the waiting 
period. Steel cables were attached to the upper 
ends of the slabs, carried up the shaft and anchored, 
to await the time of closure. High-pressure water 
pipes terminating in jets were laid down the walls 
and in the floor shown in Figs. 109 and 110, 
Plate VI. When the time came, the slabs 
were “ peeled "’ off by means of the cables and the 
sand filling was washed clear by the high-pressure 
water jets, thus freeing the recesses to receive the 
gates as they closed down. At the foot, the slabs 
were provided with Z-bar toes, which engaged with 
embedded channels as in Fig. 118. At the upper 
end the slabs were held down by an angle against 
which butted the ends of two vertical Tees. The 
latter were locked by bridles, shown in Fig. 119, at 
the top end. When the time came to clean out the 
recesses, the bridles were cut with a torch, when the 
latch bars could be lifted, freeing the slabs. In 
Fig 111, taken on the date of the closure, the slabs 
can be seen after“ peeling ** dangling in the air some 


as 


distance up the concrete towers. 


(T'o be continued.) 
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HIGH STEAM 


By Davip 
(Concluded from page 86.) 


TURNING now to the subject of steam locomotives, 
it may be said that the average pressure employed 
is lower than that of land practice. 
Under good conditions to-day, the pressure in use 
is about 200 Ib. to 250 lb. per square inch, with, 
say, 450 deg. to 700 deg. F. A number 
of individual locomotives are, however, operating 
at 300 Ib, to 400 Ib, pressure, whilst a few experi- 
mental locomotives in France, Germany and 
Switzerland of the very high-pressure type, 
employing steam at from 750 Ib. to 1,700 Ib. per 
square inch, The first practical steam locomotive, 
or road carriage was constructed in 1801 by Richard 
Trevithick, at Camborne, using his Cornish boiler, 
while in the period October, 1803 to February, 1804, 
rrevithick what may be termed the 
first commercial steam locomotive, at the Penydaran 
Ironworks, Merthyr Tydfil. This locomotive made 
ite first run on February 21, 1804, hauling 25 tons 
of bar iron in small wagons, with a lot of unofficial 
passengers hanging on, over an existing horse 
tramway from Penydaran to the Glamorganshire 
Canal at Aberynan, a distance of approximately 
10 miles. Trevithick also constructed other loco- 
motives, particularly for the Wylam Colliery on the 


stationary 


superheat. 


constructed 


North-East Coast, in May, 1805, and the Catch-me- | carriage in Great Britain. 
known, the | steam carriage in the period 1820 to 1840 represented 


who-Can of 1808. So far 
steam pressure used in all these locomotives was 


as is 


approximately 20 lb. to 30 lb. per square inch,| power generation 


The space round the slabs was filled with 


} 


| 
| 


} 
| 
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locomotives, and by 1900 about 150 Ib. to 160 lb. 
had become standard good-class practice. Super- 
heaters were adopted for locomotives about 1902, 
and in 1903-1905 a few locomotives in the United 
States were running at 235 Ib. inch, 
These were far in advance of their time. 

In recent years, one of the chief pioneers of the 
high-pressure locomotive has been Schmidt, in 
Germany, who uses 800 Ib. to 900 Ib. per square 
inch. The ideal practice for locomotives would be 
super-pressure steam generators operating, say, at 
1,000 Ib. to 2,000 Ib. per square inch, and 800 deg. 
to 900 deg. F. They would be light in weight and 
small in size per unit evaporation. The prime 
movers should be condensing steam turbines or 
vertical high-speed engines condensing, if possible, in 
stead of the present medium speed, horizontal engine. 
Advanced ideas of this kind have so far made little 
This is remarkable because 


per square 


ce ymmercia l pre wress. 


| of the low thermal efficiency of the steam locomotive, 


which only averages about 6 per cent., although 


it is probable that the overall thermal efficiency of | 


the locomotive and the train may be about 9 per 
cent, because of the use of the exhaust steam for 
heating the coaches, and for creating a draught. 
The inventors of most of the modern super-pressure 
generators realise their importance for locomotives 
and steam motor vehicles. Benson regarded this as 
one of the main fields for his super-pressure genera- 
tor, whilst a La Mont boiler has recently been 
employed for a railear. It has an evaporation of 
6,750 Ib. per hour, supplying superheated steam at 
575 lb. per square inch and 825 deg. F. Strong 
claims are made on behalf of the Velox generator 
for use in and motor rail 
particularly as regards light weight, small space, 
rapidity of steam raising, and general flexibility. 

A locomotive of this type is being constructed for 
the French railways, using an existing locomotive 
with the ordinary boiler replaced by a vertical 
Velox generator, which will increase the output 
from 1,600 h.p. to 2,000 h.p. In the case of new 
locomotives, a much more efficient arrangement 
would be used, with the Velox boiler operating 
small vertical high-speed non-condensing engines 
with individual axle drive. Designs have already 
been made for Velox locomotives developing up to 
7,000 h.p., while a streamlined Velox motor coach 
is now being considered by one of the European 
railways. It would be equipped with a 1,000-h.p. 
steam generator and small high-speed steam engines 
with individual axle driving, and would be expected 
to develop a normal speed of 80 miles per hour. 
There is no reason why streamlined trains, with a 
low centre of gravity and small wheels, operated 
by means of super-pressure steam generators and 
condensing steam turbines, should not reach speeds 


locomotives coaches, 


up to 120 m.p.h., equal to those of the fast Diesel- | 


electric streamlined trains running in the United 
States, Germany, and other countries. 

Ideas on the subject of steam pressures more 
advanced than those of the present average railway 
management were held by the pioneers of the steam 
The development of the 


one of the greatest advances in the history of steam 
Included in the prominent 


|at which they commenced, in brackets : 
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the use of high-pressure steam is as marked as in 
locomotive practice, and, for example, the worl’s 
greatest Atlantic liners, the Queen Mary and the 
Normandie, are operating only at 400 lb. per square 
inch pressure, despite 200 years of active evolution 
in the use of steam for ship propulsion. From the 
point of view of Great Britain, this is remarkable, 
in view of the urgent necessity for increasing the 
efficiency of steamships which might be operated 
by home-produced coal, as against the Diesel-engine 
propelled ship, using imported oil. Apart from the 
many attempts to propel ships by means of atmos- 
pheric steam engines pumping sea-water to operate 
water wheels which drove paddles, modern marine 
engineering dates from the time of the Watt con 
densing engine ; apparently the first use of the 


|latter for marine work was by the Marquis dé 


Jouffrey in France in 1772. After this came John 
Fitch in the United States (1785), who, incidentally, 
used a “ pipe” boiler, which was an embryonic water- 
tube design. William Symington devised a marine 
condensing engine in the years 1787-1788, and tried 
out a model ship in 1788, while the famous Charlotte 
Dundas was constructed in 1802. At that time a 
number of steamship pioneers in the United States 
were at work, including the following, with the dat 
Nathan 
Read (1788) ; Samuel Morey (1790); John Stevens 
(1804), who also used a water-tube boiler, followed 
later on by his son, Robert L. Stevens; Robert 
Fulton (1797) ; and Nicholas J. Roosevelt (1798). 
Most of these early pioneers made use of a Watt 
type of engine and a simple tank or wagon type of 
boiler operating at 3} lb. to 5 lb. per square inch. 
Eventually, however, the rectangular tank boiler 
was fitted with an internal furnace tube on the 
same lines as the Cornish cylindrical boiler, except 
that the tube had flat sides and an arched top, 
constituting what was known as the flat-flue boiler. 
Another development was the addition to the flat- 
flue boiler of a series of horizontal internal small- 
diameter smoke tubes, as used afterwards in the 
Scotch boiler. By this means marine steam pressure 
rose to 20 Ib. to 30 Ib. per square inch, and some- 
times to 35 lb. to 40 Ib. Many of these flat-flue 
tank boilers were of large size, with a number of 
furnace flues side by side. Another modification 
was the oval boiler; this was a rectangular flat- 
flue boiler with semi-circular top and _ bottom. 
Before about 1840, however, there was great oppo- 
sition to the use of boilers on steamships at more 
than about 6 lb. per square inch pressure, and, 
quite apart from those of James Watt, the opinions 
of some of the prominent engineers of the period 
make remarkable reading. In a number of cases, 
explosions occurred due to the reckless methods 
adopted of constructing flat-flue marine boilers 
using for example cast-iron ends, and two Parlia- 
mentary inquiries were held, in 1817 and 1839, 
on the subject of the use of high pressures for 
steamships. Progress, however, could not be 
entirely prevented, although even when it was 
|generally acknowledged that pressures such as 
| 35 lb. to 40 lb. per square inch resulted in con- 
|siderable economy, there was continued bitter 
opposition to any further increase. Thus, fo 
example, even such a famous engineer as Thomas 
| Russell Crampton, a pioneer in pulverised-coal 


this pressure being rendered possible by the use | pioneers in this field were Griffiths, Sir Goldsworthy | firing, the carbonisation of pulverised coal, loco- 
Gurney, Dance, James, Anderson, Hancock, Church, 
important publication by the Historical Society of | Ogle, Summers, Gordon, Heaton, Nasmyth, Birstall, 
Pennsylvania of the life of Oliver Evans reminds | and Hill, and it was chiefly because of this develop- 


of the Cornish boiler. Incidentally, the recent 


us of the Amphibious Digger of 1805, the first 
vehicle in the United States operated by steam. 
In this case, however, the pressure used is unknown, 
but Oliver Evans was 1 great pioneer in the use of 
high-pressure steam, and in 1800 was employing 
50 Ib. to 100 lb, per square inch. The well-known 
Puffing Billy, constructed in 1813 by Thomas 
Hedley and his associates, had a Cornish boiler 
working at 50 Ib. per square inch, and this same 
pressure was used by Stephenson in the Rocket at 
the Rainhill Trials in 1829. Another outstanding 
pioneer of the steam locomotive was Nathan Read, 
in the United States, and it was primarily due to 
Trevithick, Evans, and Read that the locomotive 
became a practical proposition because higher 
steam pressure could be used than the 5 Ib. to 6 lb. 
per square inch regarded by James Watt as the 
After 1850-1860, there was a gradual 


maximum. 


ment that the high-pressure water-tube boiler was 
brought into successful Sir Goldsworthy 
Gurney, with his various steam carriages, operated 
water-tube boilers of remarkably efficient design at 
70 Ib. to 120 Ib. pressure. This great achievement 
of British engineering was checked by successive 
Governments in order to help the railway monopoly. 
In one year alone, 1832, a total of 54 Bills was 


use, 


presented in the House of Commons relating to! per square inch were used. 


increased taxes on the steam carriage, in many 
cases being in amount equal to 50 per cent. of the 
total running costs and 12 times the tax on the 
horse carriage. Even this was not sufficient to kill 
the steam carriage, and after 1865 everyone operat- 
ing a vehicle of this type was forced to have a 
man walking in front with a red flag, while the 
speed had to be restricted to 4 miles an hour. 

In extreme conservatism in 


marine engineering 


motive design, tunnelling machines, and rotary 
| cement kilns, stated (T'ransactions of the Institution 
| of Mechanical Engineers, 1872) that there was 
|searcely any advantage to be obtained in marin 
practice by going over 30 Ib. to 35 lb. pressure, and 
that in any case no saving in coal would result 
| The flat-flue rectangular boiler continued in general 
}use for marine work until as late as 1860-1870, 
|although the cylindrical Cornish boiler also seems 
'to have been employed, especially in naval ships. 
'and in some steamships pressures as high as ‘) Ib. 

The well-known Scotch boiler, which may b& 
described as a combination of the Cornish and flat 
flue rectangular boiler with internal smoke tubes, 
appeared about 1862, having been first constru ‘ted 
on the Clyde. This enabled the pressure to be still 
further increased, so that by 1870, average good-class 
marine practice was 45 Ib. to 75 lb. per square inch, 
although a few ships exceeded this figure. By 
1%) the figure had risen to about 175 Ib. per square 
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inch for the Scotch boiler, and by 1914 to 200 Ib., 
while modern practice is within a range of 200 Ib. 
to 300 Ib. Thus even on the Queen Mary the three 


Scotch boilers installed are operating at 250 Ib. | 


per square inch. In a large proportion of the 
merchant ships of the world, and especially in 
British ships, the Scotch boiler is still employed, 
the reason for the long-continued opposition of 
many steamship companies to the use of water- 
tube boilers being difficult to understand. A similar 
problem is presented by the case of the marine 
mechanical stoker. This has always been opposed 
by most steamship companies and even to-day only 
about 80 merchant ships in the world have mech- 
anical stokers, although they have been in extensive 
use in land practice for about a century. 

The modern marine water-tube boiler dates from 
about 1880, although, as already indicated, the 
earliest steamship pioneers used types of water- 
tube boiler, including John Fitch and Henry Voigt 
(1785-1787), and James Stevens (1804), while 
Fulton (1803) used the Barlow water-tube boiler, 
the invention of Joel Barlow. Water-tube boilers 
were also successfully employed in Great Britain 
after about 1820 for steam coaches, as already 
described. The famous Belleville boiler dates from 
1879, and was first fitted in British naval vessels, 
the cruisers Powerful and Terrible, in 1896. The 
Yarrow water-tube boiler, dating from 1887, had 
however previously been fitted on the torpedo des- 
troyer Hornet in 1894. An Admiralty Committee 
in 1904 decided finally on the water-tube boiler for 
naval work, although much difference of opinion 
existed on the subject. 


origin, are the Thornycroft (1885), the Babcock and 
Wilcox marine type (1889), the Niclausse developed 


in 1891-1900, although invented in 1870, and the | 


Reed (1893). Later designs of marine water-tube 
boilers that may be mentioned are the Normand, 
Penhoét, White, Johnson, and Wagner-Deschmag. 

By 1903-1910, about 250 to 300 merchant ships 
were fitted with water-tube boilers, and although 
to-day the pressure is mostly only 200 lb. to 250 Ib., 


modern marine water-tube boiler practice is 400 Ib. | 


to 450 Ib. and 625 deg. to 750 deg. F. superheated 
steam temperature. It should be pointed out also 


Other well-known types | 
of water-tube boiler, with the approximate date of | the 


| tion being about 46,300 Ib. per hour. 
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working under non-critical conditions at a pressure 
of 1,500 lb. per square inch and 896 deg. F. driving 
| two 13,000-h.p. turbo-generators. This ship, engaged 
on the Europe-Eastern Asiatic service, is of 18,300 
tons, gross, being 633 ft. long and having a speed 
of 21 knots. Great interest attaches to two German 
ships of the Hapag Lloyd Line, the Scharnhorst and 
the Gneisenau, equipped with Wagner-Deschmag 
water-tube boilers operating at 711 lb. per square 
inch pressure and 878 deg. F. superheated steam 
temperature. 

Like other super-pressure steam generators, the La 
Mont is also particularly suitable for marine work, 
and a boiler of this type has now been constructed 
by Messrs. John Brown and Company, Limited, 
of Clydebank, having a duty of 110,000 Ib. per hour 
for 300 lb. per square inch pressure and 640 deg. 
F. superheated steam temperature. A _ Loeffler 
super-pressure boiler working at 1,900 lb. per square 
inch and 935 deg. F. superheated steam temperature 
is installed on the 8.8. Conte Rosso of the Lloyd- 
Triestino. Originally this ship, of 17,000 h.p., and 
operating between Italy and the Far East, had six 
double-ended Scotch boilers and one single-ended 
Scotch boiler, the operating conditions being 200 lb. 
per square inch and 572 deg. F. In 1936 the single- 
ended Scotch boiler, of 16,000 lb. per hour evapora- 
tion, was taken out and replaced by the Loeffler 
boiler, which has a duty of 44,000 Ib. per hour 
normal and 55,000 lb. maximum. There were also 
installed two Escher-Wyss back-pressure turbines 
running at 9,200 r.p.m., one of which takes steam 
| at 1,900 lb. per square inch and exhausts at 660 lb. 
to the second turbine, which, in turn, exhausts to 
existing equipment at 200 lIb., the net result 
| being an increase of 5,000 h.p. without any more 
|room being required for the power plant. The first 





| Sulzer Mono-tube marine boiler was fitted in 1935 
|on the Rotterdam-Lloyd ship Kertosono, of 16,500 
| tons gross and 445 ft. length. This vessel originally 
| had five Scotch boilers of 205 lb. per square inch 
| pressure and a turbine driving a single screw. One 
| of these Scotch boilers has been taken out and 
| replaced by a Sulzer generator operating at 850 lb. 
| per square inch and 707 deg. F., the normal evapora- 

This has 
increased the total horse-power from 4,500 to 


that the rine water- » boiler, as ec eee i. : 
1e marine water-tube boiler, as compared with | 5 go, and enabled the speed to be raised from 


land practice, is extremely small in size, the normal 


13 knots to 15 knots, the screw also now running 


une caw Of 2 . 2 
duty being, say, 25,000 lb. to 80,000 Ib. per hour, | at 100 r.p.m. instead of 90. 


whereas land boilers up to 1,250,000 lb. per hour | 
evaporation are in use in the United States. The 
following are the steam pressures and superheated- 
steam temperatures of some of the world’s latest | 
and most important liners, all having water-tube | 
boilers with natural circulation, without modern | 
combustion-chamber walls of the water-cooled | 


type :— 
lb. deg. F. 
Queen Mary 400 700 | 
Normandie 400 662 
Bremen .. 353 680 
Conte de Savoia 448 725 
Empress of Britain 420 740 
Strathnaver we _ 425 725 
Strathaird hie ; : 425 725 
Empress of Japan 425 725 
Strathmore hee 450 750 


Obviously an enormous economy is waiting to 
be obtained in marine practice by the use of very 
high-pressure steam, either with ships equipped | 
entirely on these lines using turbines, or by the 
addition of high-pressure generators and back- 
pressure turbines to existing ships operating at low | 
or moderate steam pressures. 

In stationary land practice, one of the most | 
striking developments in the past few years has | 
been the installation of super-pressure boilers of, | 
say, 1,500 Ib. to 2,100 Ib. per square inch pressure | 
and 850 deg. to 950 deg. F. superheated steam | 
te mperature, along with back-pressure turbines ex- 
hausting at the desired pressure to the existing boiler 
range operating condensing turbines, so as to 
increase the overall thermal efficiency of the whole | 
installation. The same method can be adopted for 
steamships, replacing one or more of the Scotch | 
boilers by a Super-pressure generator. A typical | 


*xample is the use of the Benson generator on the | 


Uckermark, while in 1935 also there was completed 


a Potsdam belonging to the Norddeutscher-Llovd, | 
whi ' 


h is operated entirely by Benson generators | 





A number of Velox boilers are operating on board 
ship, mostly, however, of the naval type, so that 


|it is difficult to obtain information, although it 


may be stated that the first marine Velox generator 
in Great Britain is now under construction for the 
Admiralty at their Fuel Research Station, Haslar. 
Details, however, have been published of the boiler 


|and engine room of the first passenger ship to be 
‘equipped with a Velox steam generator. 
|a French liner of 21,000 tons gross. Originally this 
| ship, operated by twin screws, had seven cylindrical 


This is 


boilers of the Scotch type working at 237 Ib. per 


| square inch and 570 deg. F. steam temperature, 


supplying two steam turbines of 5,000 h.p. One 
of the Scotch boilers has been taken out and 
replaced by a Velox generator operating at 725 lb. 
per square inch and 840 deg. F. with a duty of 
77,175 lb. per hour. A super-pressure, back-pressure 
turbine has been fitted. It exhausts to the existing 
steam-pipe range, which supplies the two 5,000-h.p. 
turbines, while, in addition, a new low-pressure 
condensing turbine has been installed in parallel 
with the older sets to utilise the larger amount of 
steam available. The net result has been, with 
practically no increase in the space occupied by the 


boiler and power plant, to raise the total engine | 


power from 10,000 h.p. to approximately 20,000 h.p., 
and to increase the normal speed of 15 knots to 16 
knots to about 20 knots. It has been stated that, 
in the case of the Normandie, of 160,000 h.p., if 
the existing 29 boilers of the ordinary marine 
water-tube type were replaced by 12 Velox boilers, 
the total weight of the steam-generating plant 
would be reduced from about 2,900 metric tons to 
900 metric tons, that is, to less than one-third. 
The space required would also be much less, while 
the Velox generator thermal efficiency, claimed 
to be 92 per cent., would result in a corre- 





a. 


| and cost of oil. As showing further the possibilities 
of the use of super-pressure steam for marine work, 
it is claimed that the Velox boiler, along with steam 
turbines, is suitable for the operation of submarines 
and would be superior to the Diesel engine. 

In conclusion, an error in connection with the 
Velox boiler, which appeared in the first article of 
this series, should be corrected. The two boilers 
of this type installed in the Oslo power station, and 
referred to in the third column of page 86, ante, were 
designed and manufactured by Messrs. Brown- 
Boveri and Company, of Baden, Switzerland, and 
not by Messrs. Richardsons Westgarth-Brown- 








sponding reduction in bunker space and weight! 





Boveri Limited, of Hartlepool, as stated. 








THE PHYSICAL SOCIETY’S 
EXHIBITION. 
(Concluded from page 115.) 

THE exhibit of the research laboratories of Messrs. 
The British Thomson-Houston Company, Limited, 
Rugby, included apparatus for demonstrating the 
effects of phosphorescence and fluorescence, for 
investigating electric fields and electron trajectories 
in vacuum devices, an improved form of the strobo- 
scopic apparatus of the type referred to on page 645 
of our 14Ist volume (1936), and a fatigue-testing 
machine of the vibratory type for strip materials. A 
photograph of this machine and a diagram connec- 
tions are reproduced in Figs. 21 and 22, respectively, 
on page 144. The test piece, which is clamped on 
the right of the machine, as shown in Fig. 21, is 
vibrated by means of a high-tensile steel rod, 12 in. 
long, which forms the armature of an_ electro- 
magnet energised by 50-cycle alternating current. 
Both rod and test piece thus make 100 vibrations 
per second, and in commencing a test the lengths 
of the rod and the test piece are adjusted so that 
they have this natural frequency. The rod carries 
a pair of platinum-iridium contacts which are 
electrically connected together and close to these 
are two stationary contacts which can be adjusted 
by a micrometer to vary the amplitude of vibration, 
and consequently the stress on the test piece. 
The two stationary contacts are included in a circuit 
containing a relay, and the solenoid of the relay 
operates a pair of contacts in the main circuit 
containing the electromagnet. This latter circuit 
will, therefore, only be closed when the two station- 
ary contacts are connected by the contact on the 
vibrating rod, and unless the connection is made 
in synchronism with the alternating-current supply, 
the vibrations will cease. This result will follow 
the development of a crack in the test piece, since 
the natural frequency of the vibrating system will 
then be altered. The duration of a test, and there- 
fore the number of stress repetitions to which the 
test piece has been subjected, is indicated by an 
hour meter, and pilot lamps are provided to show 
whether or not the machine is in operation. A 
condenser and rectifier are included in the relay 
circuit, as shown in Fig. 22, to prevent excessive 
sparking at the contacts, and so increase their life. 

An interesting form of precision extensometer 
which he has used for investigating the elastic and 
plastic properties of soft metals, such as lead and 
tin, was shown by Dr. Bruce Chalmers. The 
specimens used are cylindrical in form, from 3 mm. 
to 5 mm. in diameter, and 7 cm. in length, the 
central portion, 3 cm. in length, being included 
between the gauge points which are formed by 
the edges of safety-razor blades. These are each 
connected to a tilting frame, and each frame carries 
a slip of plane glass, the two glass slips being 
sufficiently close together to enable interference 
fringes to be seen in monochromatic light. Load 
is applied to the specimen by water, which is run 
into a vessel suspended from a lever, a syphon 
being employed for the purpose to avoid vibration, 
and the strain is measured by the movements of 
the interference fringes. This method is sufficiently 
sensitive to enable an extension of 3 x 10-7 cm. 
to be measured, and a total strain of 10-* cm. can 
be measured without resetting the instrument. 
The whole extensometer is sufficiently small vo enable 
thermostatic temperature control to be employed. 

Interference and other optical methods were 
employed in many of the exhibits of the Metrology 
Department of the National Physical Laboratory. 
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These exhibits too numerous for detailed 
reference, and some have been dealt with in our 
columns on other We may mention, 


however, a highly sensitive comparator designed 


were 


occasions. 


for measuring the lengths of precision end gauges | 


by comparison with standard gauges. In this 
instrument the gauge and the standard are placed 
in turn on a base plate under the contact point of 
1 measuring head, and the difference in length is 
determined from two readings taken on the scale 
of the instrument by the position of a spot of light. 
The head system of 
mechanical and optical levers giving a magnification 
of 30,000 to 1 on the scale, which is graduated to 
read to 0-OO00L1 in 
to one millionth of an inch 


measuring incorporates a 


. and can be read by estimation 


Another interesting exhibit was a hot-cathou 
vas-discharge tube containing krypton at low 
pressure, and designed by Messrs. Késters and 


Lampe for use as a light source in interferometer 
measurements. Parts of the internal surfaces of 
this lamp are covered with a sputtered metallic 
deposit which is capable of absorbing krypton at 
low temperatures, so that if the lamp is partly 
immersed in a vessel containing liquid air, the 
internal regulated by varying 
the depth of immersion. At the temperature of 
liquid air, the thermal agitation of the radiating 
krypton atoms is greatly reduced, and in conse- 
quence of this a sharply-defined radiation is pro- 
duced which is very suitable for interferometry ; 
interference phenomena can, in fact, be observed 
for retardations up to 500 mm. Using this light 
source in conjunction with a vacuum interferomete1 
and a large monochromator, circular fringes of a | 
high order of interference in krypton radiation | 
were demonstrated. 

The interferometer used was of the Fabry-Perot 
type, with a gap which could be varied from 2 mm. 
to 250 mm. in length. In this instrument two 
semi-silvered plates of natural quartz are mounted 
independently in adjustable Invar holders, which 
ire geometrically supported in a long groove of 
the material, and the distance between the 
reflecting surfaces can be indirectly measured by 
means of spherical-ended gauges. The instrument, 
which is enclosed in an evacuated chamber, enables 
precise comparisons of wavelengths to be made. 
The monochromator. mentioned, has 
30-deg. glass prisms of large aperture and high 
lispersion, one prism being fixed and the other 
mounted on a rotating table controlled by 
a micrometer. The second surface of the rotatable 
prism is silvered so that light is reflected back 
through this prism, and also through the fixed 
prism, to a second slit. For the demonstration of 
circular however, the slit 
replaced by an evepiece micrometer in which the 
fringes could be observed 


pressure may be 


} 


same 


above two 


being 


fringes, second was 


One other exhibit which may be briefly referred 
to was an interference viewer for the rapid routine 
inspection of the flatness of the end surfaces of 
block gauges of the Johansson type. With mono 
chromatic light, interference fringes are observed in 
a thin wedge-shaped air gap, one side of which is 
formed by the end of the gauge being examined, 
while the other side is formed by an optically flat 
lass plate which serves as a reference plane. If 
the gauge surface is perfectly flat, a system of 
straight, parallel and equidistant fringes is observed, 
ind any departure from these conditions indicates 
imperfection of flatness the magnitude of 
which can be estimated to within one millionth of 


some 


ininch, Errors of parallelism of gauge surfaces can 
also be determined with this instrument to the 
same degree of accurac 


From among several exhibits from the imperial 
College of Science and Technology, we can only 
mention that shown jointly by Professor G 4 
Finch, Dr. H. Wilman, and Dr. S, Fordham, 
illustrating recent advances in the technique and 
ipplications of electron diffraction. One item in 
this joint exhibit had reference to continuity and 
discontinuity in electrodeposits It was explained 
that electron-diffraction investigation that 
the initial layers of most electrodeposited metal 
films are deposited in similar orientation to that 
of the substrate, and this is the 
otherwise it is relatively 
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poor. The effect is well shown in the case of nickel 
deposited on copper. Ordinary microscopic examina- 
tion shows that the nickel layer is composed of 
particles which continue the crystal boundaries of 
the grains at the interface, but electron 
diffraction investigation shows that this effect is 
only superficial, and that after the nickel film has 
reached a thickness of 2 x 10° A, the nickel crystals 
begin to take up their own preferred orientation 
Electron-diffraction investigations, more- 
have thrown an interesting light on the 
process of running-in machinery. It appears that 
during the process a relatively thick Beilby layer 
of amorphous material, similar to that produced in 
polishing metals, is formed on the parts subjected 
to friction. In the case of cast-iron the action of 
the lubricant in distributing the load, and in pre- 
venting damage to the Beilby layer by pick-up, is 
supplemented by a graphoid film formed from 
the graphite inclusions in the iron. This limited 
source of graphite supply may, of course, be aug- 
mented by adding colloidal graphite to the lubricant. 

A model constructed at the Military College of 
Science to the design of Professor K. Newton, and 
for lecture and demonstration purposes in 
connection with the balancing ot engines, is illus- 
trated by the photograph reproduced in Fig. 23, 
on page 145. The model represents a four-cylinder 
engine with a flat crankshaft, as commonly employed 
in internal-combustion engines, the pistons being 
represented by massive blocks which slide on guide 


coppel 


and size. 
over, 


used 


rods, 

Supplementary masses can be added to the 
pistons, and provision is made for altering the 
phase of the cranks and the disposition of the 


cylinders. Rotating masses may be attached to 


dises provided at each end of the crankshaft, as | 


shown in the illustration, and a Lanchester harmonic 
balancer at the centre of the crankshaft, and running 
at twice the crankshaft speed, can be coupled up 
This balancer is applicable to four- 
‘ octave ~ 


as desired. 
cylinder in-line engines in which the 
term in the expression for the piston acceleration, 
due to the shortness of the connecting rod, is 
additive for all four cylinders, and is a source of 
disturbance in the absence of a harmonic or secon- 
dary The model is mounted on plate 
springs, as and when the crankshaft is 
rotated at suitable speeds, the presence of primary 


balancer. 
shown, 





FATIGUE-TESTING 
THOMSON- 


Figs. 21 anp 22. VIBRATORY 
Macuine; Messrs. THE  BriItTIsH 
Houston Company, LIMITED. 


and secondary reciprocating forces and couples 
may be rendered visible by resonance effects. 
With the springs adjusted to give a frequency of 
free vertical vibration of, say, 340 cycles per minute, 
resonance due to the secondaries will occur at a 
crankshaft speed of 170 r.p.m., but the vibration 
can be neutralised by the harmonic balancer. The 
effect of the latter may be strikingly demonstrated 
by swinging two of the cylinders to the 180 deg. 
opposed position, in which position the secondaries 
are self balanced. If the balancer is then brought 
into operation it will itself act as a source of dis- 
turbance, and the vibrations will again occur. The 
balancer consists of eccentric bob weights mounted 
on two shafts which are geared to run in opposite 
directions at twice the crankshaft speed, and are 
phased so that they produce a net reciprocating 
effect in the plane of the piston movement. All 
arrangements of single-, two- and four-cylinder 
engines with flat crankshafts can be reproduced in 
the model. 

We may conclude our account of the exhibits in 
the research section with a brief reference to that of 
Sir Robert Hadfield, F.R.S., and the Research 
Department of Messrs. Hadfields, Limited, Shef- 
field. An interesting item was samples of a number 
of heat-resisting steels and cast irons, which had 
heated to a temperature of 850 deg. ©. 
and quenched in water 2,425 times, each cyck 
of heating and quenching occupying 4 minutes. 
Many of the specimens were badly cracked and 
deformed by the treatment, but some, mostly 
containing high percentages of chromium, appeared 
to be but little affected. It may be noted that 
the practical conditions under which heat-resist- 
ing steels are employed, for example, in the glass 
industry, often involve cyclical temperature fluc- 
tuations which demand a high degree of stability 
in the material to withstand the resulting stresses. 
Specimens of an alloy of iron with 30 per cent. 
chromium, 5 per cent. nickel, 7} per cent. 
molybdenum, and 0-10 per cent. carbon, were 
this alloy being of interest in that it 
attains a diamond-pyramid hardness of over 5 
by precipitation—hardening treatment at tem- 
peratures of 650 deg. to 1,000 deg. C. We under- 
stand that the hardness is retained at high tem- 
peratures and the material appears to be non- 
magnetic in the hardened condition. The remainder 
of this exhibit showed, by means of cut and etched 
specimens, that excellent welds can now be made 
with alloy of the heat-resisting and non- 
corrodible types containing chromium and _ nickel 
in relatively large proportions. The steels can be 
welded together or to other steels, either by the 


been 


shown, 


steels 


oxy-acetylene or arc processes. 
Finally, we may mention the exhibit of Messrs. 
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Fie. 23. DrmMonstrRaTiIon MopEL 
Elliott Brothers (London), Limited, Century Works, 
Lewisham, 8.E.13, in the trade section. Messrs. 
Elliott Brothers showed a number of electrical- 
measuring instruments of the rectifier and other 
types, including a moving-coil megawatt indicator 
with a scale 30 in. in diameter. In this instrument 
the angle of deflection of the pointer is 250 deg. and 
the scale length is 60 in. Another interesting 
exhibit was the specially sensitive direct-current 
recorder which was illustrated and described on 
page 26, ante. In connection with this instru- 
ment we should point out that our description stated 
that it could be used for recording CO,, but we 
have since been informed that the instrument is 
not suitable for this purpose. A combustion heat- 
loss meter was, however, shown for recording the 
percentage of heat lost up the chimneys of boiler 
installations by taking into account both the 
percentage of CO, and the flue-gas temperature. 








LETTERS TO THE EDITOR. 


ELECTRICAL DIMENSIONS 
AND UNITS. 
To tHE Eprror oF ENGINEERING. 

Sir,—Dr. Lanchester, in your issue of December 4, 
on page 622, replies further to the critics of his paper 
on the above subject, which he read to the British 
Association, Section G, and which was printed in your 
issue of September 25. In this further reply he throws 
doubt upon my statement that one of the implications 
of the adoption of Ampere’s theory of magnetism is 
that the electrostatic dimensions disappear but not 
the ek ctrostatic units and the reason he gives is that, 
since there are 3 X 10” ELS. units of charge in one 
E.M. unit and since this number is the velocity of 
light in centimetres per second, “ this number has in 
some mysterious manner become a dimensionless 
number, t.e., a mere numeric. The position is difficult.” 

This criticism draws my attention to the fact that 
there is an ambiguity about the term E.S. or E.M. unit. 
It may be taken to mean the quantity of electricity, 
say, the number of electrons in the unit irrespective 
S the physical dimensions and in that sense I used it, 
ut, it is frequently stated that the ratio of the E.M. 





to the E.S. unit is the velocity of light, in which case 
each unit has its dimensions attached to it. This is 
only one of many ambiguities and difficulties arising 
‘rom the dual system of dimensions. 

In the fundamental equation of electrostatics 
of 


K, We can define unit of charge e as “ that 
quantity which placed at unit distance from an equal 
quantity will repel it with unit force ” quite irrespective 
of the dimensions of K provided we make the value 
of K unity im the medium specified. The medium is 
Specified in vacuo and the value of K in vacuo is chosen 
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FOR THE BALANCING OF ENGINES. 


as unity, hence the numerical value of the unit of e 
is independent of the dimensions of K. The dimensions 
of the unit are, of course, those of e and the dual 
dimensions are introduced through neglecting the 
dimensions of K in electrostatics and including them 
in electromagnetism. Historically something of this 
nature had to be done to make the mathematical 
science of electricity possible, but now through the 
adoption of Ampere’s theory of magnetism, I have 
shown mathematically that there is no longer any 
necessity to ignore the dimensions of K ; two additional 
mathematical relationships are available between the 
equations, which, if applied, make the constants A, A’ 

2 
and » all numerics and give K the dimensions ry 
and the dimensions of all electrical entities agree with 
Maxwell’s electromagnetic ones. I have also shown 
that Maxwell forecast this result. If e is in E.S. units, 
then K is 1 sec.*/em.*, but if e is in E.M. units then 
1/K = 9 x 10” cm.?/sec.?, and since the dimensions 
of e? in the E.M. system are ML it is easy to see that 
the above fundamental equation for the attraction of 
two static charges is dimensionally correct. 

Dr. Lanchester agrees with the conclusions that 
A and yp are numerics and that K is the only dimen- 
sional constant which is all that is required to introduce 
the singular dimensional system. When that great 
simplification is accomplished, the implications of the 
theory of relativity can be studied at leisure. There 
is need for haste with the former, as one International 
committee has already agreed that p is dimensional. 

Yours faithfully, 
JAMES B. HENDERSON. 
38, Blackheath Park, S.E.3. 
December 14, 1936. 


To THE Eprror or ENGINEERING. 


Srr,—The discussion which has been going on in 
your pages emphasises firstly, the necessity for the 
accurate and precise definition and use of terms and 
symbols; secondly, the importance of accurate 
reproduction of quotations; and thirdly, the ease 
with which a mountain of discussion can arise out of 
a molehill of misunderstanding. Let us first look at 
the facts apart from any reports and discussions. 
Giorgi made two suggestions; one was that the 
number of fundamental concepts should be increased 
from three to four by the addition to length, mass, 
and time of one of the electromagnetic concepts ; the 
other was the replacement of the cm. and the gramme 
by the metre and the kilogramme as the units of 
length and mass, thus replacing the c.g.s. by the 
M.K.8. system. If permeability is adopted as the 
fourth fundamental concept there is still the question 
of the magnitude of permeability which shall be taken 
as the unit. It can be readily shown that if as the unit 
we take ten million times the permeability of vacuous 
space, then the units of current, resistance, &c., in this 
M.K.S.M. system are the practical units, the ampere, 








ohm, &c. (N.B.—The fourth letter is not intended to 








pronounced.) The permeability of vacuous space, 
which is usually designated jy, and which was itself 
the unit of permeability in the e.m.c.g.s. system, will, 
if expressed in terms of this enormous Giorgi unit, have 
the value 10-7, i.e, po = 10-7. I do not suppose 
that anyone will question this. 

The trouble has arisen from the unfortunate wording 
of the Report in which the adoption of the system was 
recommended. The wording was as follows :—‘* That 
the ‘ fourth unit’ on the M.K.S. system be 10-7 henry 
per metre, the value assigned on that system to the 
permeability of space.’ It will be noticed that the 
words ‘fourth unit’ are in inverted commas, but in 
the quotation from the Report, on page 647 of your 
issue of December 11, not only are these inverted 
commas omitted and capital letters substituted, but 
the concluding explanatory sentence is omitted, both 
presumably due to some oversight and not to any 
intentional mutilation of the quotation. To me the 
inverted commas are a warning that the words * fourth 
unit ” are being used in some special sense, as indeed 
they are, since they are used to designate a * unit ” 
only a ten millionth part of the real fundamental 
unit, but which has the advantage of referring to an 
actual medium, viz., space, instead of a fictitious 
medium with a permeability far in excess of that of 
any known body. 

I have no inside information, and I am not defending 
the Report in any way, but merely trying to explain 
what I think was in the minds of those who wrote it. 
The mention of another unit, viz., that of inductance, 
in the recommendation is very unfortunate, and leaves 
one wondering whether the fourth fundamental concept 
recommended is permeability or inductance.. I have 
always assumed that what was intended could have 
been correctly expressed as follows: That the fourth 
unit (no inverted commas) on the M.K.S. system is 
such that the value of the permeability of space in 
that system is 10-’—not of a henry per metre, which 
I regard as meaningless, but of the fundamental unit 
of permeability. 

The wording adopted was probably due to the desire 
to avoid the suggestion of a fictitious medium. It is 
just as if, to avoid mentioning a kilogramme as the 
unit of mass, they had said that they would assign 
the value of 0-001 to the mass of a gramme. 

In addition to the liberties taken with the quotation, 
Dr. Lanchester says in the following line: ‘ This tells 
us that the unit of y, in the M.K.S. system is of less 
magnitude than in the c.g.s. system.” This is hardly 
fair to the Report, which, whatever its defects, so far 
as I know, nowhere contains the meaningless expression 
“unit of po.’ We are concerned with two units of 
permeability, viz., the e.m.c.g.s., and the M.K.S.M., 
and one can express the permeability of space pp in 
terms of one or the other; in the former po = 1, in 
the latter yo = 10-7. Similarly, one can express the 
density of copper in various units of density, but the 
expression “unit of density of copper” is surely 
meaningless. 

May I repeat that I am not defending the wording 
of the Report of the Commission ; its use of the term 
“fourth unit,” even in inverted commas, and the 
dragging in of the “ henry ” were both highly undesir- 
able, and it is little wonder that it has proved a pitfall. 
My object in writing is to help those who have fallen 
into it. 

This is not the place to discuss whether the per- 
meability of space jp» is dimensional or not, nor whether 
it belongs to an out-of-date philosophy, two questions 
concerning which it is easy to make dogmatic assertions. 

Yours faithfully, 
The University, Glasgow. G. W. O, Howe, 
December 17, 1936. 








THE LATE SIR J. A. F. ASPINALL. 
To THE Eprror oF ENGINEERING. 


Sir,—In the appreciation of the work of the late 
Sir John Aspinall, appearing in your issue of the 29th 
inst., it is stated that Aspinall and Ivatt kept in close 
touch and that the former’s ten-wheeled engine was 
the first of the two to be completed. Surely this is an 
historical inexactitude ? Contemporary publications 
announced No. 990 of the Great Northern Railway in 
1898 and Aspinall’s 4-4-2 in 1899. 

Both designers were exploring largely uncharted 
seas in the search for a type more powerful than the 
4-4-0 which was to circumscribe progress on several 
railways for many more years. Both displayed origi- 
nality combined with sound engineering. It is no 
disparagement to Aspinall that the route chosen by 
Ivatt has proved to be that along which the greatest 
progress has since been made. 

Yours, ete., 
Whetstone, N.20. L. A. FULLAGAR. 
January 30, 1937. 


{Our historian’s memory certainly led him astray 
in this matter ; but the difference was not so great as 
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the dates quoted might seem to imply and does not | 


alter the fact that the two friends were in constant | 
consultation together while their designs were being 
perfected.-Ed, E.] 
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THE HENLEY CENTENARY. 


On January 1, 1837, a Mr. William Thomas Henley | 
opened an establishment at Hayden-street, Minories, | 
London, for the manufacture of electrical apparatus 
and insulated conductors. Here, with a staff of some 
seven persons, he collaborated with Wheatstone in the 
development of the latter’s many inventions and, 
perhaps we may say incidentally, founded a concern, 
which now employs some ten thousand persons and is 
well known all over the world for its engineering and 
other less technical products. This important centenary 
has received a multi-part celebration during the past 
few weeks. The history of the firm has been written 
by Mr. Ernest Slater, and has been published as a 
handsome illustrated brochure, which has been in our 
hands since Christmas. On New Year’s Day a com- 
memoration service was held at St. Sepulchre’s, 
Holborn, while a fortnight later a commemorative 
dinner, at which the Home Secretary was present, 
was attended by 1,200 members of the staff. In addi- 
tion, everyone who was in the employment of the 
firm during 1936 has received a bonus of two week’s 
salary or wages. 

Natural features, both of the commemoration service 
and dinner, were addresses and speeches in the course 
of which a searchlight was thrown on the peaks and 
valleys of the firm’s history. This is also the theme 
of the brochure and, while congratulating the present 
concern, Messrs. W. T. Henley’s Telegraph Works 
Company, Limited, on the attainment of so great an 
age, and wishing them continued prosperity in the 
future, we can hardly do other than follow suit. 

The founder of the firm was born at Midhurst in 1814, 
and at the age of eleven entered his grandfather’s busi- 
ness of fellmonger and glover. Five years later he 
came to London, where he worked as a light porter 
and dock labourer, but at the same time studied 
mathematics, electricity and other scientific subjects. 
After another five years, he began to manufacture 
electrical apparatus and in this way became acquainted 
with Wheatstone and Daniell. After preliminary 
operations in Red Lion-street, Whitechapel, he, as we 
have said, established himself in Hayden-street in 1837 
and moved thence first to Clerkenwell and then to 
East Greenwich as his business increased. These last 
works saw the production of submarine telegraph | 
cables, in which field Henley was a pioneer, and until | 
1873 the history of the firm was bound up with the | 
progress of this form of communication. The present 
North Woolwich works were established in 1859, and 
between 1868 and 1873, more than 12,000 miles of 
submarine cable, weighing 60,000 tons, were manu- 
factured, earning an individual net profit of 560,000. | 
Unfortunately, this success was followed by failure. | 
The absence of capital reserves and the slump in sub- 
marine cable manufacture, brought about a crisis, and 
in 1880, the concern, in a much reduced condition was 
taken over by the present company, Henley himself 
being appointed managing director. 

At that time submarine cables were still.the main 
product of the firm and remained so for some years after 
Henley’s death in 1882. Business, however, improved 
under the direction of Mr., afterwards Sir George, 
Sutton, and machinery was installed for manufacturing 
the gutta-percha cores, an operation which previously 
had been the monopoly of one firm. Before long, too, 
a demand for heavy-current cables arose, these being 
at first insulated with rubber and subsequently with 
impregnated paper. Henley’s was also one of the | 
earliest firms to maaufacture dry-core cables for tele- 
phone work. The manufacture of golf balls was begun 
in the ‘nineties and by the beginning of the new century 
the old prosperity had returned. New works were 
erected at Gravesend before the war, and have since 
been added to, a notable extension being the erection | 
of research laboratories in 1924. The head offices, 
after being successively in Draper’s-gardens and Martins- 
lane, Cannon-street, were moved to Blomfield-street, | 
London-wall, in 1903, were they remained until the 
present headquarters in Holborn Viaduct, were occu- 
pied a few years ago. 

Though the names of only two of those who have 
contributed to the prosperity of the firm have been 
mentioned, there have been many others and due tribute 
is paid to these in the brochure. Though death has 
recently brought about considerable changes in the 
directorate, tradition is maintained by veterans in the 
ranks of the hourly-paid workers, four of whom have 
had more than forty-five years’ service. 




















Tue Instrrurion or ELectricat ENGINEERS. The | 
Council of the Institution of Electrical Engineers hes | 
elected Dr. Alexander Russell, F.R.S., an honorary 





member of the Institution. 


ENGINEERING. 


THE PENMON BROADCAST 
TRANSMITTING STATION. 
As is now generally realised, the British Broadcasting 
Corporation, in order to provide a satisfactory service 
to as many listeners as possible with the limited number 


|of wavelengths at its disposal, has found it necessary 


to operate several stations in exact synchronism on the 
same wavelength. This method of operation has been 
applied to a new station erected at Penmon, near 
Beaumaris in Anglesey, with the object of ensuring 
good reception in the main centres of population along 
the North Wales coast and as far inland as the moun- 
tainous nature of the country will permit. 

The station building is of brick, and is 68 ft. 
long by 45 ft. wide; it includes a transmitter room, 
machine room, control room, rectifier room, office, 
staff mess-room and kitchen. A separate building 
houses the switchgear associated with the power- 
supply transformers, which are fed with current 
at 11,000 volts from the mains of the North Wales 
Power Company, Limited. The pressure is ste 
down to 400 volts, at which pressure it is suppli 
to the main building. The high-tension supply 
apparatus is located in the transmitter enclosure and 
consists of main and auxiliary power transformers 
feeding valve rectifiers which supply about 2 amperes 
at 12,000 volts and 0-3 ampere at 5,800 volts. Fila- 
ment-heating and grid-bias supplies are obtained from 
motor generators. The transmitter, which was con- 
structed by Messrs. Marconi’s Wireless Telegraph Com- 
pany, Limited, is in the form of a single unit subdivided 
internally, and the circuit resembles those of the 
Northern Ireland and Burghead transmitters previously 
described in our columns, The same system of series 
modulation is employed. The main amplifying stage, 
which delivers an output of 5 kW to the aerial, employs 
two water-cooled valves in push-pull and the condi- 
tions of operation are such that the total harmonic 
content does not exceed 4 per cent. at 90 per cent. 
modulation. The output circuit of this stage consists 
of a radio-frequency transformer coupling the balanced 
anode tuned circuit to a concentric tubular feeder 
having a characteristic resistance of 75 ohms to 80 
ohms, and serving to convey the high-frequency energy 
to the aerial-transformer house situated near the base 
of the mast aerial. The mast, which itself serves as 
the radiator, was constructed by Messrs. Radio Com- 
munication Company, Limited. It is 250 ft. in height, 
of lattice steel construction, and has a capacity ring 
40 ft. in diameter at the top. Three sets of stays 
support the mast, which is tuned by circuits in the 
aerial-transformer house, these circuits being coupled 
to the concentric feeder previously mentioned. 

The Penmon station, which was opened on Monday 
last, the Ist instant, uses the same wavelength as the 
West Regional transmitter at Washford, viz., 373-1 m., 
the corresponding frequency being 804 kilocycles. The 
high-frequency input to the Penmon transmitter is 
originated by a valve oscillator which is stabilised by a 
tuning fork, the frequency of the latter being itself 
controlled by a crystal at Washford to which it is 
linked by land line. This arrangement ensures accurate 
synchronisation between the two transmitters. It 
may be pointed out, however, that if a break should 
occur in the land line, the Penmon transmitter would 
continue to be driven by its own tuning fork and the 
accuracy of synchronisation of the two stations would 
then depend upon the individual stability of this 
fork and of the crystal at Washford. This stability, 
we understand, is of a sufficiently high order to enable 
the two stations to continue working for a considerable 
period without serious depreciation of the service. 








ENGINEERING TRAINING AND 
EDUCATION. 


Lectures on Mercury-Arc Rectifier Practice.—A course 
of five lectures dealing with ‘* Modern Grid-Controlled 
Mercury-Are Rectifier Practice ” will be delivered by 
Mr. H. Rissik in the Electrical Engineering Depart- 
ment of the Northampton Polytechnic, St. John- 
street, London, E.C.1. Special emphasis will be given 
to voltage control and supervisory control systems for 
automatic substations. To meet the needs of engineers 
engaged on shift duties, each day’s lecture will be 
delivered in triplicate—in the morning, afternoon, and 
evening. The first lecture will be delivered at 11 a.m. 
on Monday, February 8, and will be repeated at 2 p.m. 
and again at 7 p.m. Succeeding lectures will be given 
at corresponding times on Wednesday, February 17 ; 
Monday, March 1; Wednesday, March 10; and 
Monday, March 22. Tickets, price 5s., admitting to 
the full course, and the detailed syllabus of the lectures, 
may be obtained from the secretary of the Polytechnic. 
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CaLenDaR.—We have received a monthly tear-off 
wall calendar from Messrs. Ransomes and Rapier, 
Limited, Waterside Works, Ipswich. 
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LABOUR NOTES. 


On Thursday last week, Sir Kingsley Wood, the 
Minister of Health, received a deputation from the 
General Council of the Trades Union Congress on the 
question of the allowance to Approved Societies in 
respect of the administration of the National Hea!th 
Insurance Scheme. In pressing for an increase in the 
amount of the allowance, the deputation urged that 
the development of the Act and its regulations entailed 
an increasing amount of work. It was contended that 
societies were unable with the present allowance 
adequately to cater for the highly-skilled administrati\« 
staff which it was necessary to employ, or to provide 
for their superannuation. Emphasis was laid on the 
specific administrative difficulties of Mercantile Marine 
< yer Societies, and on the extra legal and other 

arising out of road accidents. The reduction of 
the administration allowance by half in cases involving 
the extended insurance period was strongly criticised 
on the ground that the work entailed was not less, 
but, if anything, more than in the ordinary case. 


Sir Kingsley Wood, in replying, said that the present 
administration allowance had proved to be sufficient 
to enable the vast majority of societies to cover their 
expenses of administration. At the end of 1934, 5,091 
societies and branches in England had credit balances 
in their administration accounts amounting to over 
800,0001., while 98 societies and 989 branches had 
deficiencies. The total of the deficiencies, however, 
only amounted to just under 12,000/., and only 29 of 
the deficiencies had had to be cleared by means of a 
levy. imposed on the members by the societies con- 
cerned. There was, in fact, no margin in the contribu- 
tions of members for any general increase in the 
maximum administration allowance, and the cost of 
administration in nearly all societies was within the 
maximum amount which might be appropriated for the 


purpose. 


The Minister said he thought there was, however, a 
case for increasing the present allowance of 2s. 3d. for 
persons in an extended insurance period, that was 
to say, members who were kept in insurance for so 
long as they satisfied certain conditions. This, Sir 
Kingsley Wood said, had pressed upon some small 
societies with a large proportion of such members, 
and inquiries in this connection might be said to 
justify a rather larger allowance. He would endeavour 
to find a way by which that could be done. He 
pointed out, however, that the allowance of 2s. 3d. 
a year for members of the Forces was too high, but, he 
added, it was not proposed at present to make any 
reduction. 

According to messages from Washington, President 
Roosevelt has expressed himself as in favour of giving 
the United States Labour Department more authority 
to deal with disputes. So far he has not asked Congress 
to pass the necessary legislation. Miss Frances Perkins, 
the Secretary for Labour, has, however, personally 
approached Congressional leaders and asked for powers 
to summon witnesses and call for documents in indus- 
trial disputes. Mr. Green, the president of the Ameri- 
ean Federation of Labour, has declared himself as 
opposed to the idea of giving the Secretary for 
Labour larger powers, and as uncompromisingly 
opposed to compulsory arbitration. 

At a private conference in Derby, on Saturday, of 
representatives of railway shopmen, a resolution was 
adopted expressing dissatisfaction with the refusal of 
the main-line railway companies to concede an annual 
holiday with pay, and determination to press the 
claim. It was arranged to hold mass meetings in all 
the principal centres and to prepare a petition on the 
subject for presentation to the companies. The point 
was made in the discussion that shopmen were the only 
grade of railway employees who did not receive 4 
holiday with pay. 

Addressing a meeting at Burnley during the week- 
end, Mr. Sam Bradley, a member of the executive 
council of the Amalgamated Engineering Union, said 


that there were indications of better times in the 
industry. In these circumstances, the policy of the 


union was, he declared, to press not only for the shorter 
working week, but also for a higher wage rate and 
improved conditions. 

In an agreement to which the Pacific Coast Associa- 
tion of Pulp and Paper Manufacturers, on the one hand, 
and the International Brotherhood of Paper Makers 
and the International Brotherhood of Pulp, Sulphite 
and Paper Mill Workers, on the other, are parties, 
strikes and lock-outs are prohibited. In cases of 
disputes which cannot be settled by the employee 
concerned and his foreman, the standing committee of 
his union deals with the employer’s standing committee. 
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Each committee is composed of three members, all of 
whom must have been employed in the mill for at least 
a year preceding their selection as representatives. If 
the standing committees do not decide the question 
within five days, the union consults with the mill 
manager. If the matter is still unsettled, the inter- 
national president of the union concerned and an 
official of the company not previously participating in 
the case attempt to effect a settlement. 


Final recourse is to a joint relations board for the 
Pacifie Northwest area, composed of four representa- 
tives, each of workers and employers, and, in addition, 
when necessary, an impartial member. This board 
has been called on only once since it was established 
in 1934. To expedite settlement, discharge cases are 
not handled by the two standing committees, but are 
taken up by the union committee directly with the 
mill manager within 48 hours after discharge occurs. 
Further appeals follow the steps already outlined. 
When a decision is adverse to the employer, he must bear 
the actual and necessary costs of the case. Employers 
are specifically exempted from acting in jurisdictional 
disputes. 

According to the Monthly Review of The United 
States Department of Labour, there were four Labour 
banks in operation in America on June 30 last year, 
with combined deposits of 20,302,297 dols. and total 
resources amounting to 22,858,772 dols. This was, 
it is stated, an increase of 11-8 per cent. in deposits 
and of 16-1 per cent. in assets, as compared with the 
preceding year. The peak of the Labour banking 
movement was reached in 1926, when over 108,700,000 
dols. was on deposit in 35 such banks, and the total 
resources amounted to more than 126,500,000 dols. 
The banks in operation that year had surplus and 
undivided profits totalling about 3,800,000 dols. In 
the next year there began a decline, which lasted until 
1933. At the end of that year only four banks were still 
in operation. These have, however, during the past 
three years shown substantial gains in surplus, deposits 
and assets, 

Under an agreement to which the Association of 
Master Painters and Decorators of the City of New 
York and the Brotherhood of Painters, Decorators and 
Paperhangers of America are parties, it is provided 
that if 10 to 20 journeymen are employed, at least one 
must be 55 years of age or over. If 20 or more journey- 
men are on a job, at least two must be of that age. 
Working hours are regulated in detail to ensure that 
available work is spread among the greatest possible 
number of journeymen. A 35-hour, 5-day week is 
specified, working hours being from 8 a.m. to noon, 
and | to 4 p.m. daily. Work is prohibited on Saturdays 
and Labour Day. Double time must be paid for over- 
time and Sunday work, as well as for work on nine 
specified holidays. If a job cannot be performed 
during regular hours, a trade committee composed of 
a representative of the association and a representative 
of the union may grant a permit for one or two 5-hour 
night shifts at a higher rate, provided that no work is 
done during the day. Only the regular hours may be 
worked on residential jobs, and no more than one shift 
a day in any case. During the dull season, January, 
February and March, the working week is reduced to 
21 hours, except for a very few types of work. 


The Austrian Minister of Social Administration 
has informed the International Labour Office at 
Geneva that Austria cannot ratify the 40-Hour Week 
Convention. The Government, he says, have decided 
to take no action for the ratification of the Convention. 
In the present circumstances, it is added, it cannot 
contemplate the ratification of a Convention whieh 


would bind Austria for all time to the principle of the 
40-hour week. Moreover, it is stated, the question of 
the 40-hour week gives rise to so much controversy, 


and the opinions of the various states, members of the 
organisation, are so divided that Austria, which still 





feels the effects of the war and the economic depression, 
is forced to observe the greatest prudence in the matter. 

Austria has also declined to ratify the revised Hours 
ot Work (Coal Mines) Convention. Regarding this the 


Minist r SAVS: 


. “In view of the present unfavourable 
Situation 


f the market, the Austrian coal industry 
would not be in a position to support the cost resulting 
‘rom the reduction of hours of work laid down in the 


Convention.” 
a utives of all the organisations affiliated to 
the Trades Hall Council of Victoria, Australia, have 


y powers themselves as in favour of the 40-hour week. 
4 resolution adopted by them at a meeting called to 
“iscuss the matter was in the following terms: “ While 


recognising that the establishment of the 40-hour week 
cannot be accepted as a panacea for the rectification of 
all the economic ills under the present capitalistic 
system, this meeting nevertheless recognises that with 
its establishment, it can act as an amelioration of the 
continued unemployment of a large section of the 
workers in the community. We, therefore, are of the 
opinion that the workers must take a greater and 
keener interest in the establishment of the 40-hour week. 
With this end in view we call upon all workers to 
(a) prevail upon their Federal and State Parliamentary 
representatives to endeavour to have the 40-hour week 
introduced by legislative enactment in the Federal and 
State spheres ; (6) urge upon all unions to contribute 
to the fund established by the Trades Hall Council in 
this State to assist the A.C.T.U. to further the campaign 
in an effort to establish the universal 40-hour week ; 
and (c) support the decisions of the full executive 
meeting of the A.C.T.U.” 





A “ declaration of principles for American industry,” 
adopted at the annual meeting of the United States 
National Association of Manufacturers, contained the 
following :—‘* Under our industrial system wages have 
been raised, working hours lowered and living standards 
at the same time have greatly advanced. This has been 
made possible by improved methods in manufacturing, 
in agriculture and in the service industries. We believe 
this improvement will continue under the American 
system of free enterprise and that and hour 
changes will be made as the improved production 
methods make them possible. Should arbitrary reduc- 
tion of working hours limit necessary production, the 
unavoidable increasing cost will reduce the consumer 
purchasing power we desire to e We dedicate 
ourselves to improve methods to the end that the 
advance may continue both in working conditions and 
in living standards. No equitable yardstick has yet been 
developed by which to fix nationally industrial hours 
and wages, since economic factors vary in different 
parts of the country.” 

A communication received by the International 
Labour Office at Geneva states that at a recent meeting, 
the section of the Polish National Health Council 
which deals with occupational diseases discussed the 
question of the notification of cases of lead poisoning, 
and approved a draft Order relating to health and 
safety in foundries and industries engaged in working 
up lead. The Order cevers lead foundries, silver and 
zine foundries, factories turning out articles made of 
lead, accumulator factories, type foundries, enamelling 
and varnishing workshops, etc. 


The Canadian Bureau of Statistics states that 
reports from 10,020 firms showed that at the end of 
October last there was an increase of 28,539 workers, 
the largest addition reported for any previous month 
of 1936. The most outstanding feature was an increase, 
unusual for the season of the year, in manufacturing 
and logging. The expansion in each of these industries 
was greater in September than in the corresponding 
month of any other year for which statistics have been 
kept. Mining and trade also recorded substantial 
activity. 


In answer to questionnaires recently sent to manu- 
facturers in Canada, 50 per cent. of those replying 
stated that a shortage of skilled workers had already 
been experienced. It is considered in some quarters 
in Canada that it will be necessary for industries which 
have not yet done so to inaugurate apprenticeship 
or other training schemes. 





Industrial and Labour Information states that an 
Act to make provision against over-fatigue of motor 
vehicle drivers has been promulgated in the Nether- 
lands. Under its provisions, the Minister for Social 
Affairs, in conjunction with the Minister for Waterways 
and Communications, will have power to issue public 
administrative regulations to determine (a) the times 
during which, and the conditions under which, specified 
groups of persons or individual members of these 
groupe shall not be permitted to drive a motor vehicle ; 
(6) the hours of work and breaks for all or for specified 
groups of persons employed either exclusively as 
drivers of motor vehicles or in connection with some 
other occupation. 

The hours of work to be specified in the public 
administrative regulations may not, except as other- 
wise determined in the regulations, exceed 10 per day 
and 55 per week. Provision is made for the punish- 
ment of infringements, not already provided for in the 
Penal Code, by detention or by fine. In the case of a 
first offence the period of detention shall not exceed 
one month nor the fine 150 gulden; in the case of a 
further conviction within two years of the first offence, 





these limits are extended to two months and 300 gulden. 





POWER AND MECHANICAL ENGIN- 


EERING EXHIBITION, NEW YORK. 
(Continued from page 90.) 


In continuing our account of some of the newer 
exhibits at the recent National Exposition of Power 
and Mechanical Engineering at New York, it may be 
noted that no attempt henteoon made at classification. 

Amongst the various valves, water gauges and so 
forth exhibited by Messrs. Yarnall-Waring Company, 
Chestnut-hill, Philadelphia, Pennsylvania, U.S.A., was 
the steam trap illustrated in Fig. 7, page 148. This 
is of particular interest as it embodies the results of 
a phenomenon, but recently investigated, viz., that 
when a fluid the density of which varies with its 
temperature flows through two orifices in series, 
changes of pressure in a chamber between the orifices 
occur. The thermodynamic principles involved are 
interesting, but a brief account of the working of the 
steam trap is all that can be given here. The construc- 
tion is very simple, the only moving element being a 
valve with a conical seating surface at its lower part, 
a flange at its upper part and a passage along its axis. 
The flanged part of the valve is situated in an open- 
bottomed eflinder, the interior of which tapers from 
the bottom upwards. This cylinder is mounted on 
an adjusting screw so that its position relative to the 
fixed valve seat below it can be altered. The system as 
outlined above is composed of the first orifice, which 
is formed by the annular space between the valve 
flange and the interior of the cylinder; the pressure 
chamber in the upper part of the cylinder; and the 
second orifice in the centre of the valve at the top. 

The valve as shown in the illustration is closed, but 
there is always a small open passage between the inlet 
and outlet through it. This passage acts virtually as 
a choke, and when the condensate is very hot, that is, 
when the pipe system is almost empty of water, presents 
sufficient resistance to build up a pressure above the valve 
flange to keep the valve closed. No steam escapes at any 
time, the valve being always submerged by condensate, 
though, when the condensate is hot, the trickle coming 
away from the outlet will flash into steam on reaching 
the atmosphere. As the pipe system gathers water, the 
condensate becomes cooler, and, a higher rate of 
escape taking place, the downward pressure on the 
top of the valve becomes less and the upward pressure 
on the underside of the flange and the cone is sufficient 
to open the valve when discharge of the major portion 
of the condensate takes place. The valve when open 
assumes a floating position which is constantly varying 
with the rate of discharge, the resulting motion, it is 
stated, effectually preventing any lodgement of dirt 
on the orifices or valve seat. It will be understood that 
the action of the trap depends upon the correct: propor- 
tioning of the valve, seat area, flange and central 
orifice, but precise adjustment to working conditions 
can be made by alteration to the setting of the tapered 
cylinder. 

Generally, the trap is so arranged that when the 
pressure above the valve exceeds 86 per cent. of the 
inlet pressure the valve closes. Reduction of the 
pressure below this percentage causes the valve to 
open. The actual pressures available are indicated by 
the following figures relative to a 4-in. steam trap, 
With an inlet pressure of 100 lb. per square inch the 
downward pressure on the valve is 65 lb. per square inch, 
resulting in a net upward force of 4-1 Ib., which is 
more than sufficient to open the valve. With an inlet 
pressure of the same amount and the valve closed, 
the downward pressure on the valve is 95 lb. per 
square inch, and the net force keeping it closed is 
1-85 lb, The closing action is assisted by the flow 
past the beaded edge at the bottom of the valve stem. 
When starting up a system the air generally present 
first opens the valve, and later, due to the expansion 
of the escaping air, a pressure builds up behind it and 
it closes, The condensate by that time beginning to 
form, the remaining air is driven out through the central 
orifice and the trap takes up its normal intermittent 
water discharge. The trap is made in sizes between 
4 in. and 2 in., the latter being suitable for a maximum 
continuous discharge of condensate of 9,950 lb. per 
hour with an inlet pressure up to 400 lb. per square 
inch. The trap will operate against normal back 
pressure in return systems. 

The compact bench-type threading machine, illus- 
trated in Fig. 8, page 148, was to be seen amongst 
a number of other screwing machines shown by Messrs, 
The Oster Manufacturing Company, 2057, East 61si 
Place, Cleveland, Ohio, U.S.A. The machine is 
intended for use as an auxiliary to machines engaged 
on mass production work for odd jobs, or for use in 
small shops. It has a screwing capacity of from jy in. 
to 1} in. indiameter, As will be apparent, the machine 
is semi-portable and has a self-contained drive, the 
motor of which is of the universal variable-speed and 
reversible type, being suitable for running on current 
from an ordinary lighting socket. The base forms an 
oil and swarf tray, the headstock being bolted to it 
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ImpuLsE Steam Trap; Messrs. 
YARNALL-WaARING COMPANY. 


its place being taken by a pair of circular rods on which 
the work-holding vice slides. These are screwed into 
the headsteck at one end and are supported at the other 
by a bracket bolted to the base. The vice is traversd | 
along the rods by rack-and-pinion gear actuated by a 
capstan wheel on the right-hand side. The capstan at | 
the left-hand effects the opening and closing of the vice 
through a right-and left-handed screw situated between 
a pair of transverse rods on which the jaws slide. The | 
motor, mounted on top of the headstock, transmits 
power to the diehead through a multiple-vee belt and | 
ground steel worm running in Timken roller bearings, 
and meshing with a bronze wormwheel on the spindle. 
The spindle is hollow to permit the cutting of long 
screws and the cutting lubricant is supplied through it. 
The die-holder is detachable from the head and carries 
four cutters. The diehead is fully adjustable for 
oversized or undersized threads. The rod seen behind 
the operator’s right hand is a tripping device which | 
can be set to open the dies automatically when the 
desired length has been screwed. The finger seen in 
front of the work is an adjustable length-setting device 
for repetition work. The machine has a net weight | 
of 375 Ib. | 

The exhibit of Messrs. Schutte and Koerting Com- 
pany, 12th-street and Thompson-street, Philadelphia 
Pennsylvania, U.S.A., contained two new applications 
of their Rotameter Flowmeter. Although the instru 
ment is widely used in the United States, it is, perhaps, 
not so well known over here, and we accordingly give, 
in Figs. 9, 10, and Il on this page, illustrations of 
the standard type, and of the new applications. The 
Rotameter, which is suitable for measuring air, steam, 
or industrial gases, derives its name from its 
moving part. As will be apparent from Fig. 9, the 
instrument consists of a vertical tube tapering inter- 
nally from the bottom upwards. Inside the tnbe and 
held in suspension by the risiug flow of liquid or 
gas, is a top-shaped rotor in the top of which are 
cut a number of slots of particular form. The flow 
of the fluid, acting on these slots, causes the rotor to 
spin rapidly and to remain on the axis of the tube. 
The tube being tapered, the area of the annular space 
through which the fluid must pass increases as the 
rotor is carried upwards by increasing flow, that is, 
it varies directly as the fluid flow. The flow head 
on the annular orifice, as determined by the weight 
of the rotor, remains constant, the operating condi- 
tions being, therefore, e cadtly opposite to those of 
orifice or Venturi meters. The calibration of the | 
Rotameter flowmeter is almost a straight line. The 
tube is generally of Pyrex glass, and has an indicating 
scale engraved on one side, from which the flow is | 
read off in line with the top of the rotor. When fluids | 
of high pressure are being dealt with, the tube is of | 
metal, with glass windows similar to those now often | 
used in high-pressure boiler water gauges. The material | 
of the rotor varies with the fluid being metered. The 
degree of accuracy of the instrument is only limited | 
by the precision with which the reading can be made 
and is maintained at flow rates as low as one-twentieth | 
of the maximum flow. 

Turning to the two latest modifications of the 
instrument, that in Fig. 10 is for fluids which become 
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viscous at ordinary room temperatures. A _ tube, 
through which steam, hot water or other heating fluid 
is passed, is arranged in the axis of the instrument, 
and the rotor slides up and down upon it, sufficient 
clearance being allowed to prevent friction or binding. 
A similar arrangement is employed on standard marine 
Rotameters, or those used for mixtures of gas and 
liquid, except that the heating tube is here replaced 
by a solid rod. In Fig. 11 is shown a Rotameter used 
when the flow of semi-opaque liquids, such as oils, is 
being measured. In this the outer tube is 
cylindrical, and the necessary change in area past 
the rotor with variations of flow, is provided by using 
a central tapered rod. The rotor functions in the 


case, 


}normal manner and, as there is only a thin film of 


liquid between it and the glass tube, its position can 

be ascertained with the necessary degree of accuracy. 
The Rotameter generally is capable of agreat variety 

of applications, and by electrical means it can be 
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Messrs. Scuutre anp Korrtina Company. 


made to act as a recording, integrating and indicating 
instrument. Another electric Rotameter provides an 
automatic flow control. The principle of the suspended 
rotor is employed in all forms, but in the electric 
Rotameters, the rotor is prolonged downwards by a 
thin non-magnetic rod terminating in a magnetic 
armature which moves in a divided transmitter coil 
connected with the electrically-operated recording 
apparatus or control gear, as the case may be. Elec- 
trical alarm Rotameters for use when it is imperative 
that the flow should be continuously maintained, make 
use of the same induction coil principle. The instru- 
ment is also used, with a rotor extension, to regulate 
the quantities of two fluids when these are to be mixed 
n definite ratios. 

Messrs. Nash Engineering Company, of South Nor- 
walk, Connecticut, showed the interesting pumping 
set illustrated in Fig. 12, on the opposite page. This 
is designed for removing the condensate from steam- 
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CoNnDENSATE Pump For STEAM-HEATING Systems; Messrs. NASH ENGINEERING 
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heating 
pumps are operated by the steam flow itself in- 
stead of by the more usual motor-drive. Apart from 
= economy effected by this method it is claimed 

lat the installation runs more silently than with the 
electric drive, a feature of value in installations such as 
hospitals, blocks of flats, &c. The heating system is, 


of course, 
the cond 


on a closed circuit and, in addition to removing | system, losing only about 10 B.Th.U. 
nsed water, the installation has to withdraw | steam in expanding, that is, less than 1 per cent. of the 





Cross-TraversinG CircuLarR Saw; Messrs. De Watt Propucts Corporation. 


systems and is new in the sense that the | contained air in order to prevent air locks in the 


pipes and radiators. Part of the steam on its way to 
the system is by-passed through the turbine seen at the 
left hand of the plant. The flow is controlled so as to 
maintain a constant pressure difference of 5 in. of 
mercury between the turbine inlet and outlet. The 
exhaust steam joins the main flow to the heating 
per pound of 


I49 
total heat. The steam demand is regulated by the 
amount of condensate to be removed, the plant being 
self-balancing in this respect. 
| Before describing the apparatus generally it should 
| be noted that this particular set is duplicated as regards 
the pumps. The set on the far side is a stand-by motor- 
driven one, for use should the steam pressure fall below 
that necessary to drive the turbine or when the turbine 
is undergoing overhaul, &c. It is automatically con- 
trolled and an accumulation of condensate or a drop 
in vacuum will cause it to be started. Referring to the 
illustration, the return from the system is coupled to 
the branch on the right and, after passing through a 
| self-cleaning strainer, enters the cylindrical receiving 
tank. The condensate flows down the forked pipes 
| to the centrifugal pumps, the outlet to the boiler or 
| feed heater from one of which is distinguished by an 
oval flange. The similar flange connected with a 
vertical pipe on top of the pump takes any air entrained 
in the condensate to the rectangular air chamber on 
top of the tank. This pipe is formed with three 
passages, the remaining two being the suction and 
delivery of the air pump for maintaining the vacuum 
in the system. The air pump, which is situated 
in the same casing as the condensate pump, is of 
the Jennings type, in which a circular-bladed rotor 
revolves in an oval casing containing water. This, by 
centrifugal action, forms a layer following the contour 
of the casing and the rotor blades dipping into it by 
different amounts as they rotate, a piston-like action 
results in the spaces between the blades. By appro- 
priately arranged ports an effective exhausting action 
is set up. Any water carried over by the air-pump 
discharge is separated in a chamber on top of the tank. 

The turbine set is self-regulating, and the motor- 
driven set is controlled as follows: A ball float in the 
receiving tank rises as the tank fills, closing a float 
switch which controls the motor through a self- 
starter. The lowering of the water level, conversely, 
stops the motor. A vacuum-regulator switch opens 
when sufficient vacuum has been produced in the 
system and the set will stop provided enough condensate 
has been removed. With a fall of vacuum the set is 
started up again. The system lends itself very well to 
other arrangements of the various parts for different 
capacities, in all cases great compactness being a feature. 

The machine illustrated in Fig. 13, on this page, was 
shown by Messrs. De Walt Products Corporation, 
Lancaster, Pennsylvania, and is a cross-traversing 
circular saw with automatic stock feed and saw-traverse 
motions. It is intended for parting off stock into pre- 
determined lengths, such stock being either steel tube 
or solid material of equivalent cross-section. As shown, 
the machine is arranged for cutting circular material, 
but it can be set up for cutting non-ferrous flats or 
bars and so forth. As regards capacity, an actual 
production rate is the cutting of steel tube 2 in. in 
diameter and 20 gauge thick into 6-in. lengths at the 
rate of rather more than two seconds per cut. The 
base is formed of electrically-welded steel and the 
principal machine parts of semi-steel castings. The 
saw is mounted directly on the spindle of the driving 
motor, the body of the motor being carried in trunnions 
formed in a yoke-shaped saddle, an adjusting screw 
at the back providing means for setting the saw in a 
truly vertical plane. The saw in the machine illus- 
trated is 18 in. in diameter, hollow ground, and is 
driven by a 7}-h.p. motor at a speed of 3,600 r.p.m. 
The cross-bar from which the saddle is suspended is 
carried on two circular pillars which can be adjusted 
vertically so that different diameters of saw can be 
used or the cutting edge altered to suit the particular 
work. At the rear of the cross-bar is mounted a 
crankshaft with a double crank, the pins of which are 
coupled to the saddle by a connecting rod at each side. 
This arrangement provides the reciprocating traverse 
for the saw. The crankshaft is driven by a vertical 
shaft from a gearbox in the base of the machine. The 
traversing gear is synchronised with the stock-feeding 
motion, the whole being driven by a 1-h.p. motor 
housed in the base, Power is transmitted through a 
variable-speed type vee-belt pulley with a slipping 
clutch for control. 

The stock is gripped for feeding in a pair of spring- 
loaded jaws which are traversed by a crank. The 
connecting rod is of the slotted crosshead type to 











ensure straight-line traverse of the jaws, and the 
crank has a variable throw in the standard machine 
providing a range of traverse between zero and 12 in. 
The ok is fed up to a stop, the jaws slipping when 
contact is made to avoid damage. The stock is then 
gripped in a vice with four jaws, that is, two on each 
side of the cut. These jaws are toggle-operated and 
hold the stock firmly during the cut, a spring device 
to prevent damage to light tubing, &c., being embodied. 
As soon as the vice grips the stock the feed jaws are 
withdrawn to the starting position for the next cut. 
On completion of the cut the stock is released by the 
vice and a new length is pushed into position, dis- 
placing the cut portion, which falls into a chute. The 
stop swings aside to permit the cut piece to pass and 
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returns in time to intercept the oncoming stock. The 
lengths are cut to very close limits. Once the stock 
has been inserted in the machine the whole of the 
operations are automatically performed. Control is 
from two push-button positions, one on each side of 
the machine. Both positions control both motors, 
so that there is no possibility of a dead saw being 
fed up to the work. 
(T'o be continued). 
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TENDERS. 


We have received from the Department of Overseas 
35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are furnished. Details may be obtained on 
application to the Department at the above address, 
quoting the reference numbers given. 

irc-Welding Set, alternating current-direct 
Ministry of Public Works, Cairo, Egypt ; 
(T.Y. 31,130.) 

Crank Alea, forged ateel, for locomotives of various 
classes. Indian Stores Department, Engineering Section, 
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BOOKS RECEIVED. 


University of Cambridge. School of Agriculture Memoirs. 
Memoir No. 8. A Brief Summary of the Papers Pub- 
lished by the Staffs of the School of Agriculture and its 
Associated Research Institutes During the Period 
October let, 1935, to September 30th, 1936. Cambridge : 
School of Agriculture. [Price ls. net.] 

Annual Report of the Governor of the Panama Canal for 
the Fiscal Year Ended June 30, 1936. Washington : 
Superintendent of Documents. [Price 20 cents.] 

Mathiesons’ Handbook for Investors for 1937 : A Concise 
Record of Stock Exchange Prices and Dividends for 
Past Ten Years of Selected Securities. London: 
Frede. C. Mathieson and Sons. [Price 5s. net.] 

Englisches Handwérterbuch. By Drs. M. M. ARNOLD 
Scuréer and P. L. Jazcer. In fourteen 8. 
Part I. Heidelberg: Carl Winter's Universitaétsbuch- 
handlung. [Price 2-25 marks per part.] 

United States Department of the Interior. Geological 
Survey. Bulletin No. 870. Geology and Ore Deposits 
of the Bayard Area, Central Mining District, New 
Mexico. By 8. G. Lasky. [Price 80 cents.) Water- 
Supply Paper No. 791. Surface Water Supply of the 
United States, 1935. Part Il. Pacific Slope Basins in 





New Delhi; March 4. (T. 2,296.) 

Vaintainer Blades, 4 ft. 7) in., 5 ft. ll in., and 11 ft. lin 
long, for road machines. Public Works Department, 
Wellington, N.Z.; March 2. (T.Y. 31,132.) 








CONTRACT. 


Messrs. EpGar ALLEN AND Company, LIMITED, 
Imperial Steel Works, Sheffield, 9, have received orders 
from Messrs. Murex, Limited, Rainham, for two rotary 
kilns, one 50 ft. long and 5 ft. 6 in. in diameter, and 
the other 40 ft. long and 4 ft. in diameter. The firm 
has also received orders for two No. 4 Schulthess lime 
hydrators, complete with feed tables, from Messrs. 
Lewis and Marks, Limited, London, on behalf of Messrs. 
Union Lime Company, Limited, for shipment to South 
Africa 








PERSONAL 


As a result of a fusion of interests between MeEssrs. 
Davy Brorners, Lowrrep, Park Iron Works, Sheffield, 
and Messrs. THe Untrep ENGINEERING AND FouNDRY 
Company, Pittsburgh, U.S.A., the former firm has 
obtained the sole right to manufacture and sell all the 
products of the American company in the British Empire, 
with the exception of Canada. In return, the Pittsburgh 
firm will have the right to manufacture and sell, in 
North America, the products of Messrs. Davy Brothers. 
Mr. K. C. Gardner, vice-president of Messrs. The United 
Engineering and ound Company, has joined the 
board of Messrs. Davy Brothers, and we understand that 
as and when the necessary formalities are completed, the 
company's name will be changed to Messrs. Davy and 
United Engineering Company, Limited. 

Messrs. F. Gruman (B.8.T.), Ltutrep, Carlton House, 
195, High-street, Smethwick, Staffs., have decided to 
double their works area in order to cope with the increased 
demands for their products. The extensions are expected 
to be completed in March. 








Pia-Inon AND Street in GREAT 
monthly memorandum issued by the 
British lron and Steel Federation, Caxton House, 
rothill-street, London, 8.W.1, shows that there were 
110 blast furnaces in operation at the end of December, 
1936, six furnaces having ceased production (two of 
which are temporarily damped down) and two having 
been blown in during the month. The production of 
pig-iron in December amounted to 671,400 tons, com 
pared with 643,100 tons in November, and 559,300 tons 
in December, 1935. The total production of pig-iron for 
1936 amounted to 7,685,700 tons, compared with 
6,424,100 tons in 1935, an increase of 19-6 per cent 
The December output of steel ingots and castings totalled 
1,019,200 tons, compared with 1,001,300 tons in Novem- 
ber, and 811,500 tons in December, 1935. The total | 
production for 1936 amounted to 11,698,200 tons, com 

pared with 9,858,700 tons in 1935, an increase of 18-7 


PRODUCTION 
Brrrain._—The 


or 





per cent | 
Ovrrut or Marine Macarnery in 1936.—-Our 
annual summary of marine-machinery outputs from 


engineering works in Great Britain, during 1936, is con- 
tinued below, Preceding portions appeared on pages 12, 
66, 92 and 138, ante. During the year 1936, Mesars 
Cammell Laird and Company, Limited, Birkenhead, were 
responsible for the engines of 10 vessels, the aggregate 
horse-power of which was 120,900. The two largest 
units were for H.M.SS, Hardy and Inglefield, each com 
prising 38,000-h.p. twin-screw single-geared turbines, | 
while the total also included the 13,300-h.p. Diesel engines 
of the M.3S8. Melbourne Star and Brisbane Star.—The 
5,800-i.h.p. propelling machinery of the 6,700-ton 8.8 
Armanistan was constructed by Messrs. John Readhead 


and Sons, Limited, West Docks, South Shields.—-The 
engines of 12 vessels, aggregating 69,200 i.h.p., were 
constructed at the Belfast Works of Measrs. Harland and 


Wolff, Limited, while at the firm's Glasgow Works, the | 
machinery of six vessels, totalling 19,830 | 


The total for the year, namely, 89,030 | 


propelling 
i.h.p. was built. 


f . 
ney 


the Dunnottar Castle and Dunvegan Castle. 


ich 
Syc 


included the 14,800-i.h.p. twin-screw sets of the 
Star and the 11,300-i.h.p. twin-screw sets of | 
| 


Outdoor High Voltage Switchgear. 
Ww 

Notions sur les Assemblages Soudés. 

La Soudo-Brasure dans L’ Industrie 


Calvert's 


| Recueil de Planches de Béton 


California. [Price 45 cents.] Water-Supply Paper 
No. 793. Surface Water Supply of the Umited States, 
1935. Part 13. Snake River Basin. [Price 25 cents.] 
Washington : Superintendent of Documents. 

Diesel Engine Design. By H. F. P. Purnpay. Fourth 
edition. London: Constable and Company Limited. 


[Price 24s. net.] 

Matthew Boulton. By H. W. Dickinson. London: 
Cambridge University Press. [Price 10s. 6d. net.] 

Department of Scientific and Industrial Research. Forest 
Products Research. A Handbook of Home-Grown 
Timbers. London: H.M. Stationery Office. [Price 
ls. 6d. net.] 

Die Dampfkessel. Lehr- und Handbuch fir technische 
Hochschulen und héhere Maschinend hulen, sowie 
fiir Ingenieure und Techniker. By Prorressor Dr.-Inc. 





A. Loscuer. Berlin: Julius Springer. [Price 24 
marks. ] 
The Canning Practical Handbook on Electro-Plating, 


Lacquering and Enamelling. 


Polishing, Bronzing, 
Birmingham: W. Canning and 


Thirteenth edition. 
Company, Limited. 


Saws and Sawing. By Srmpney Lister. London: 
Timber News Limited. [Price 2s.] 


Industrial Reconstruction and the Control of Competition. 
The British Experiments. By Dr. A. F. Lucas. 
London: Longmans, Green and Company. [Price 
15s. net.] 

University of Illinois. Engineering Experiment Station. 
Reprint No. 9. Correlation Between Metallography and 


Mechanical Testing. By H. F. Moors. [Price 20 
cents.] Cireular No. 27. Papers Presented at the 


Twenty-Third Annual Conference on Highway Engin- 


eering. Held at the University of IUinois, February 26 
28, 1936. [Price 50 cents.] ulletin No. 287. The 
Biologie Digestion of Garbage with Sewage Sludge. By 


Proressor H. A. Baparrr, B. J. LEvanp, and F. H. 
Wuiritey, Jr. [Price 1 dol.] Urbana, Ill., U.S.A.: 
Engineering Experiment Station, University of 
Illinois. 

United States Coast and Geodetic Survey. 
tion No. 201. HKarthquake Investigations in California, 
1934-1935. Washington: Government Printing 
Office. [Price 35 cents.] 

United States Bureau of Labor Statistics. Serial No. 
R.458. Harnings and Hours in the Pinishing of Wool 
Textiles and AU Textiles, 1933-1934. Washington : 
Superintendent of Documents. 

United States War Department. Port Series No. 13. 
The Ports of Los Angeles, Long Beach, San Diego and 
San Luis Obispo, California. Part I. The Ports of 
Los Angeles and Long Beach, Calif. Washington : 
Superintendent of Documents. [Price 35 cents.] 

United States Bureau of Mines. Economic Paper No. 18. 
Statistical Analysis of the Progress in Mechanical Clean- 
ing of Bituminous Coal from 1927 to 1934. By L. N. 
Piein. [Price 10 cents.) Bulletin No. 393. Conéribu- 
tions to the Data on Theoretical Metall V. Heats 
of Fusion of Inorganic Substances. By K. K. Kutuy. 
[Price 20 cents.)] Bulletin No. 394. Contributions to 
the Data on Theoretical Metallurgy. V1. A Revision 
of the Entropies of Inorganic Substances—-1935. By 
K. K. Ketxy. [Price 10 cents.) Washington: Super- 
intendent of Documents. 

Lehrbuch der Hochfrequenztechnik. By Dr.-Inc. Farrz 
ViILBIG. ee Akademische Verlagsgesellschaft 
m.b.H. [Price 32-80 marks.) 

The Institution of Mechanical Engineers. Proceedings. 
Volume 133. November to April, 1936. London: 
Oftices of the Institution. 


Special Publica- 


By R. W. Topp and 
H. Tompson. London: Sir Isaac Pitman and 

Sons, Limited. [Price 42s. net.] 

Carnet du Dessinateur. 

By Y. Mercrer. Paris: La Société “ L’Air Liquide,” 

75, Quai d'Orsay 

Edited by “ L’Arr 

Liguipe.”” Paris: La Société * L'Air Liquide,” 75, 

Quai d'Orsay 

Mechanics’ 


WitiiaM Ewnpsor. 


Year Book for 1937. Edited by 
Manchester: William Endsor and 


Company. [Price 6d. net.] 

Motor Manuals. Volume I. lutomobile Engines in 
Theory, Design, Construction, Operation, Testi and 
Maintenance. By Artuurn W. Jupce. Thi and 
revised edition London: Chapman and Hall, 


Limited. [Price 5s. net.) 
Proressor J. 


Dunod. [Price 


irmé 
Dantw. Volume l. Bétiment. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesda 


Welsh Coal Trade.—Brisk conditions characterised 
Welsh steam-coal market throughout the tw 


the 


eK, 


Buyers in all the leading trades continued to display a 
steady interest, and demand from France and South 
America was particularly active while Spanish customers 
were showing a better attention than for some time past 
Operators, however, proceeded cautiously in this market 
and were insisting upon payment in sterling before 


The Italian State Railways who 
ed 


deliveries were made. 
were inquiring on the market recently have now pl 
orders with local exporters for 100,000 tons of Monmo 
shire locomotive coals for delivery over April—June 1 xt 
It was rumoured that they were now inquiring for 
supplies further ahead, but so far no official confirmation 
has been received. The shortage of all grades of coal 
for early delivery was again very acute, and as a con 
sequence, business was mainly confined to the forward 
loading positions. Shippers found it increasingly difii- 
cult to satisfy their immediate needs. Recent advanced 
rices were still quoting, and with collieries generally we! 
ked up for some time there seemed little pros- 
er of any easing over the next few months. What 
imited quantities were available on the market fo: 
immediate delivery were eagerly sought after anid 
extremely high prices were offered. Large coals con- 
tinued in good request and up to 25s. per ton was 
reported to have been paid for immediate supplies. The 
washed small and ined descriptions were very scarce and 
strong while ordinary smalls and throughs were only 
sparingly available. 

Iron and Steel Trades.—There was no slowing down in 
activities in the iron and steel and allied trades of South 
Wales and Monmouthshire last week and employment 
generally remained on a good scale. Practically all 
producers were busily engaged and were still hard pressed 
to keep pace with deliveries. Fresh business was very 
difficult to arrange. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—As was generally expected, Sheffield’s 

output of steel last year eclipsed all records. According 
to official statistics the total was 1,589,400 tons, as 
compared with 1,398,400 tons in 1935 and 878,000 tons 
in 1913. While some districts, notably Lincolnshire, 
have made bigger strides so far as gross output is con- 
cerned than Sheffield, this district’s production consists 
of 50 per cent. “ special ” steels. These materials being 
expensive, the value of Sheffield’s output is larger than 
that of any other area. Sheffield is the centre of the 
special-steel industry, and is producing materials for 
every conceivable use. It is estimated that the number 
of different steels being turned out is in the region of 
300. Whether the current year will break last year’s 
record is problematical. Much depends on the capacity 
of the new melting plant that is being laid down. Close 
observers point out that a large amount of additional 
plant is urgently required if the demands of steel users 
are to be satisfied. The steel shortage tends to become 
acute. Complaints are heard that business is being 
jeopardised owing to inability to obtain steel supplies 
within a reasonable period. It is with a view to ending 
this unsatisfactory state of affairs that the big steel- 
producing firms are planning to put down new furnaces 
and related equipment at a cost of hundreds of thousands 
of pounds. e flow of orders shows no sign of shrinkage. 
Reports from the lerge steel, machinery, and engineering 
works are encouraging. The latest contracts booked by 
Messrs. Edgar Allen and Company, one of Sheftield’s 
leading works, include: two rotary dryers for an impor- 
tant British firm; a rotary dryer, dust-collecting plant, 
and table feeder for West Australia; two electric fur 
naces, each of 10 tons capacity ; and important extensions 
to large rotary kilns for British concerns. Orders have 
been received from South Africa for rotary kilns. 
The demand for electrical equipment and steel used 
in the manufacture thereof is improving. _Shetfield 
Corporation has received sanction from the Electricity 
Commissioners to borrow about 300,000/. in connection 
with the installation of new plant. The Council is to be 
asked to confirm the placing of a contract with Messrs. 
Metropolitan-Vickers lectrical Company amounting ‘0 
12,8501. for the supply of one 40,000-kVA transforme! 
There is a better call for railway rolling stock, while 
shipbuilding uirements are maintained at their recent 
level. Tool- ing works are busier. 
South Yorkshire Coal Trade.—Owing to supplies of most 
classes of fuel being on the short side, export business !s 
difficult to negotiate, though inquiries are circulating 
more freely. ices for all grades are firm. The settle 
ment of the Doncaster strike will tend to alleviate t! 
trouble of short supplies. On inland account the position 
has undergone no material change. Industrial fuel 
continues in strong demand, and iron and steel works are 
heavy buyers. Cotton mills are taking increased ton- 
nages of slacks and nuts. The call for house coal 's 
stronger. Foundry and furnace coke are active media. 
Gas coke continues firm. Quotations are :—Best hand 
picked branch, 27s. 6d. to 29s.; South Yorkshire, >4*. 
to 26s.; best house, 22s. to 24s.; kitchen coal, 20s. to 
2ls. 6d.; Derby selected, 23s. 6d. to 248.; Derby 
seconds, 22s. to 23s.; Derby brights, 21s. to 23s. ; large 
nuts, 20%. to 2le.; and kitchen nuts, 18s. to 19s. 








Tae Derectron or Forrest Frees FROM THE AIP.— 
During the period from April 1 to September 30, 1936, 
patrol aeroplanes in Ontario succeeded in detecting 





126 francs 65 centimes. } 





upwards of 2,000 forest fires. 




















8 65 tons, against 22,850 tons in December. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—In the Cleveland foundry 
branch of the industry makers have still to ration home 
users cautiously, but they continue to provide them 
regularly with tonnage that keeps works well employed, 
and to spare occasional parcels for shipment abroad. 
The welcome additional make from the new blast-furnace 
at Skinningrove has not appreciably relieved the stringent 
state of the market, but is supplying producers’ own 
consuming plant with ample tonnage. Buyers are 
keener than ever to place orders for almost any delivery, 
but makers have very little marketable iron and continue 
disinclined to enter into negotiations until they see some 
prospect of material improvement in the statistical 
situation. Fixed minimum prices are based on No. 3 
quality of iron at 8ls. delivered here, 83s. delivered to 
various North-Eastern areas, 84s. to Falkirk, and 87s. 
to Glasgow. 

Hematite-—Merchants continue to obtain transference 
of a little tonnage of hematite from producers for ship- 
ment to the Continent against old contracts, and are 
handling moderate quantities for home purposes, but 
complain of the conditions under which they can make 
sales. Home users who depend on the market for 
their requirements are receiving supplies that meet 
actual current needs, but are still unable to accumulate 
emergency stock, and are somewhat uneasy concerning 
the near future. As the demand promises to continue to 
expand, the necessity for enl ment of make is essential 
to cope with customers’ needs. Quotations are ruled 
by No. | grade of iron at 98s. delivered here, with a 5s. 
rebate to buyers who do not place orders in other hematite 
centres. 

Basic Iron.—Output of basic iron is virtually taken 
up by makers’ own consuming plant. The nominal 
price is 82s, 6d., with, as in the case of hematite, a 
rebate of Se. . 

Foreign Ore.—Conditions in the foreign-ore trade still 
preclude the resumption of negotiations for renewal of 
expiring contracts, but consumers are not badly placed 
as regards supplies, and imports continue to come in on a 
substantial seale. January unloadings in the district 
made a total of 124,806 tons, against 151,715 tons un- 
loaded in December. 

Blast-Furnace Coke.—The heavy production of Durham 
blast-furnace coke is passing steadily into use, largely at 
local works, and values are firm at the equivalent of 
good medium qualities at 25s. 6d. delivered to Tees-side 
works. 

Manufactured Iron and Steel.—Though they maintain 
tonnage output at an unprecedented high level, semi- 
finished and finished iron and steel firms are vy 
the clamourings of customers for heavier deliveries. The 
embarrassing situation is aggravated by shrinkage of 
supplies from Continental sources. Overseas buyers 
are anxious to place substantial orders, but manufac- 
turers are too busily engaged in endeavouring to deal 
with home needs to pay much attention to export 
trade. Producers could realise prices above market 
figures for anything approaching near delivery of several 
commodities. Prineipal quotations for home business 
are: Common iron bars, 101. 108.; steel bars, 9. 7s. ; 
steel billets (soft), 62. 58.; steel billets (hard), 7l. 10s. ; 
rivets, 13l.; steel boiler plates, 101. 0s. 6d.; steel ship, 
bridge and tank plates, 91. 10s. 6d. ; steel angles, 91. 3s. ; 
steel joists, 91. 38.; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 127. 108.; black sheets (No. 24 gauge), 121. ; 
ind galvanised corrugated sheets (No. 24 gauge), 141. 

Imports of Iron and Steel—January imports of iron 
and steel to the Tees from foreign ports and coastwise 
totalled 2,645 tons, comprising 577 tons of pig-iron, 
1.972 tons of erude sheet bars, billets, blooms and 
slabs, and 96 tons of plates, bars, angles, rails, sheets 
and joists. For the previous month unloadings reached 
6.200 tons, — 638 tons of pig-iron, 5,530 tons 
f crude sheet , &e., and 32 tons of plates, bars, 
angles, &e. The aggregate tonnage unshipped in the 
pre-war month of January, 1914, amounted to 5,012 
t 10 being pig-iron, 3,611 crude sheet bars, billets, 
blooms and slabs, and 1,361 plates, bars, angles, rails, 
sheets and joints. 


lees Iron and Steel Shipments——Shipments of iron 
ind steel from the Tees last month totalled 42,707 tons, 
5s compared with 46,800 tons in December. January 
‘arances of pig-iron amounted to 8,241 tons, of which 
1.510 tons went coastwise and 6,731 tons went to foreign 
‘estinations. Coastwise shipments were 2,000 tons 
low December loadings, but clearances for overseas 
up by 3,300 tons. Only 1,173 tons of manufactured 
were shipped, an increase, however, of 400 tons on 
previous month. Loadings of steel were down for 
coastwise and export, January shipments coastwise 
13,928 tons, against 16,217 tons, and exports 
Total 
clearances at 33,293 tons were nearly 6,000 tons 
than in December. The only pig-iron exports 
ote were 2,675 tons to Denmark, and 1,025 tons to 
sien. Principal shipments of steel last month were : 
‘+s tons to the Union of South Africa ; 2,125 tons to 
tia ; 1,787 tons to the Argentine ; 1,701 tons to Straits 
ments; 1,647 tons to Denmark; and 1,005 tons 
Ina. 


1p.—Demand for scrap is expanding, and prices 
msing. Heavy steel is definitely scarce and buyers 

unhesitatingly pay 65s., while machinery metal 
imands quite 75s. ; heavy cast-iron is firm at 72s. 6d., 


| 
| 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—There has been no change in the 
state of the Scottish steel trade during the past week 
and the position remains very strong. msumers of all 
kinds are pressing for deliveries and there is an un- 
doubted difficulty in meeting the demands of all buyers’ 
Forward requirements amounting to a heavy tonnage 
have already been placed and some producers are not 
inclined to consider further commitments except under 
conditions. The home trade is still the main source of 
business, but there are some rather interesting inquiries 
from overseas at present in the market. The demand 
for structural sections has recently been exceptionally 
brisk as constructional engineers have a very | 
amount of work booked. In the black steel-sheet 
busy conditions prevail and the heavy current demand 
seems likely to continue. The makers of drums and 
other containers are all well to the fore with orders, 
while the demands of the motor-car industry are also so 
heavy that it is only with difficulty that overseas buyers 
can secure anything at the present time. Prices remain 
very firm and the following are the current quotations :— 
Boiler plates, 101. 0s. 6d. per ton ; ship plates, 91. Os. 6d. 
per ton; sections, 91. 3s. per ton; medium plates, 
91. 188. per ton; black steel sheets, No. 24 gauge, in 
minimum 4-ton lots, 121. per ton ; and galvanised corru- 
gated sheets, No. 24 gauge, in minimum 4-ton lots, 141. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—An active state prevails in the 
West of Scotland malleable-iron trade and makers are 
fairly well off for business as there is a healthy demand 
for bar iron. The re-rollers of steel bars have a large 
amount of work on hand, but the shortage of “‘ semis ” 
is causing some worry to managements. Supplies are 
very limited, and while deliveries are just sufficient to 
keep plant moving there is the ever-present fear of a 
shortage. To-day’s market prices are as follows :— 
Crown bars, 11l. 10s. per ton for home delivery, and 
101. 10s, per ton for export ; and re-rolled steel bars, 
91. 108. per ton for home delivery, and 81. 10s. per ton for 
export. 

Scottish Pig-Iron Trade.—Nothing fresh has to be 
recorded in connection with the state of the Scottish 
— trade this week. All the furnaces in blast are 

y taxed to meet the urgent demands of consumers, 
and thereseems im ible to satisfy current requirements, 
The output is still confined to 17 furnaces and there is 
not likely to be any increase in the number until the coke 
position has Prices are strong and the following 
are the current rates :—Hematite, 98s. per ton, and basic 
iron, 82s. 6d. per ton, both delivered at the steel works ; 
and foundry iron No. 1, 90s. 6d. per ton, and No. 3, 88s. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 

turday, uary 30, consisted of 265 tons, all for 
overseas markets. During the corresponding week 
of last year the figures were 119 tons overseas and 446 tons 
eoastwise, making a total shipment of 565 tons. 

Shipbuilding.—The shipbuilding industry in Scotland, 
which has been steadily improving in recent months, 
seems likely to experience a boom. Orders are being 
booked as fast as new tonnage is being launched. Last 
month ten vessels, totalling 19,617 tons, were put into 
the water, and during the same month work was com- 
menced on more than five times that tonnage. The 
contraets for new vessels fixed in January were 8 on the 
Clyde and 4 on the East Coast, and of the Clyde total, 
6 were for cargo vessels, one for a passenger vessel, and one 
for a coastal sloop for the Admiralty. On the East Coast 
Messrs. Henry bb, Limited, booked a motor coaster 
for Glasgow owners and a fishery-protection trawler for 
the Government ; the Grangemouth Dock Company, 
Limited, a Diesel-driven collier; and Burntisland 
Shipbuilding Company, Limited, a cargo steamer of 
2,500 tons. The latter firm is one of the busiest in the 
country as no fewer than eighteen contracts are now in 
hand. The output for the month of January was as 
follows :— 





Vessels. Tons. 

The Clyde we ‘te as 8 18,667 
The Forth pa ae hes —_ - 
The Tay ‘ = ie = 

The Dee ... Son a — 2 950 

Total bas - 10 19,617 


Shipbuilding Contract.—Messrs. Charles Connell & 
Company, Limited, Scotstoun, — have secured 
another contract for a cargo liner. new order is for 
a vessel of 9,200 tons for Messrs. James Nourse, Limited, 
London, and she will be fitted with Barelay-Curle Doxford 
Diesel engines to be supplied by Mesars. Barclay, Curle 
and Company, Limited, Whiteinch, When Messrs. 
Connell booked a contract for two vessels last October 
it was their first order since 1930, and now they have 
no fewer than five vessels on order and will soon be one 
of the busiest yards on the Clyde. 








British StaxspDARD CoLp-BEeND TxEsTs FoR WELDED 
Jornts.—The British Standards Institution, 28, Victoria- 
street, London, 8.W.1, has recently issued a ification 
outlining standard methods for making cold- tests 
on fusion-welded joints. Four forms of test have been 
provided for. Two of them are designed for testing the 
ductility of the weld metal in the joint. In the two 
other tests the specimen is bent to a prescribed internal 
diameter. These are designed for testing weakness at, 
and in the neighbourhood of, the junctions. The publi- 


vhile 62s. 6d. is the price which has to be paid forlight|cation is designated No. 709-1936, and copies are 


Cast-iron. 


obtainable at 2s. 2d., post free. 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6.30 p-m., Storey’s-gate, Westminster, S.W.1. Informal 
Meeting. Discussion: ‘“‘Some Notes on Boiler Plant 
Construction, Design and Development,” to be intro- 
duced by Mr. G. A. Plummer. Western Branch : Thurs- 
day, February ll, 7 p-m., The Merchant Venturers’ 
Technical College, Unity-street, Bristol. ‘‘ Telphers 
and rters,”” by Mr. R. 8. Thorpe. North-Western 
Branch : ursday, February 11, 7.15 p.m., The Engi- 
neers’ Club, Albert-square, Manchester. ‘“‘ Some Factors 
ag oe Design of Heat Transfer Apparatus,’’ by 
Mr. E. W. Still. Steam Group: Friday, weed 12, 
6 p.m., Storey’s-gate, Westminster, S.W.1. Informal 
Discussion: ‘“‘ Factors Limiting Practical Steam Cycle 
Efficiency,”’ to be introduced Major William Greg- 
son. Scottish Branch : Friday, Pubuary 12, 7.45 p.m., 
Robert Gordon’s College, Aberdeen. The Thomas Lowe 
Gray Lecture : “‘ The Mein and Auxiliary Machinery of 
the ‘ Queen *,” by Mr. J. Austin, to be presented 
by Professor W. Kerr. Also on Saturday, February 13, 
7 p.m., Dundee Technical College, Dundee. 

RON AND Street Instirvure.—To-night, 6.30 p.m., 
The Metal Exchange, Swansea. Additional Meeting. 
(i) “‘ Methods of Detinning Tinplate for Examination 
of the Thickness and Continuity of the Alloy Layer,” 
by Messrs. A. W. Hothersall and W. N. Bradshaw. 
(ii) “A Study of the Origin of Porosity in the Tin 
Coating of Tinplate,” by Messrs. A. W. Hothersall and 
J.C. rch. (iii) ‘‘ Some Considerations Influencing 
Plant Facilities for Strip-Sheet Production under British 
Conditions,” by Mr. G. A. V. Russell. (iv) ‘‘ The Roll 
Problem of Backed-Up Mills for Cold Reduction,” by 
Messrs. G. A. V. Russell and 8. 8. Smith. 

InstrrvoTion or ELecrricaL ENGINEERS.— Western 
Centre : Monday, February 8,6 p.m., The South Wales 
Institute of Engineers, Park-place, Cardiff. ‘* The Elec- 
trical Characteristics of 132.kV Line Insulators Under 
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in Major ica Stations,’ by Mr. F. C. Winfield. 
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Tuesday, February 9, 7.30 p.m., The Royal Technical 
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A. J. King. 

InstTITUTION oF CrvmL EnoinrERs.—Northern Ireland 
Association: Monday, February 8, 6.30 p.m., The 
Queen’s University, Belfast. ‘“‘Some Construction 
Methods,” by Mr. H. E. Campbell. Institution : Tuesday, 
February 9, 6 p.m., Great George-street, 8.W.1. Ordinary 
Meeting. ‘‘ Fundamental Research on the Application 
of Vibration to the Pre-Casting of Concrete,” by Mr. D. A. 
Stewart. Yorkshire Association: Wednesday, Febru- 
ary 10, 7.30 p.m., The Grand Hotel, Sheffield. The 
Institution Lecture: “‘ Modern Methods of Structural 
Design,” by Professor J. F. Baker. Birmingham and 
District Association: Thursday, February 11, 6 p.m., 
The James Watt Memorial Institute, Birmingham. 
Discussion : “ Report of the Committee on Floods,” to 
be introduced by Mr. H. J. F. Gourley. Institution : 
Thursday, February 11, 6 p.m., Great George-street, 
8.W.1. Joint Meeting with the Socrtrk pes Inc£NrIEURS 
Crvits pe France (Britisu Section) and Tue Instiru- 
TIoN OF SrructuRAL Enoinerrs. “ The Construction 
of Large Modern Water Dams,” by Mr. A. Coyne. 

Instirute or Mertais.—Swansea Local Section: 
Tuesday, February 9, 6.30 p.m., The Y.M.C.A., Swansea. 
a Strip Rolling,” by Mr. W. R. Barclay. London Local 
Section : Thursday, February 11, 7.30 p.m., The Society 
of Motor Manufacturers and Traders, Limited, 83, Pall 
Mall,8.W.1. “ The Constitution of Alloys,” by Dr. C. H. 
Desch 


InsTITUTION oF ENGINEERS AND SHIPBUILDERS IN 
Scortanp.—Tuesday, February 9, 7.30 p.m., 39, Elm- 
w, C.2. General Meeting. “‘ An 
Analysis of the Performances of Some Diesel Propelling 
Engines,” by Dr. A. M. Robb. 

InstrruTiIon oF AvTomMOoBILE ENGineERS.—Derby 
Centre: Tuesday, February 9, 7.30 p.m., The Technical 
College, Green-lane, Derby. “ Servo-Mechanisms Used 
in Automobile Engineering,” by Mr. 8. H. Grylls. 

Royat Instrrution.—Thursday, February 11, 5.15 
p-m., 21, Albemarle-street, W.1. “‘ Power Supply of 
the Future,” by Professor W. Cramp. Friday, Febru- 
ary 12, 9 p.m. “Pigments Associated with Fatty 
Tissues,’ by Professor I. M. Heilbron. 
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We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
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RECENT DEVELOPMENTS IN 
MECHANISED FARMING. 


At one time, the traditional figure of John Bull 
might well have stood for a typical yeoman farmer, 
but nowadays, the latter is apt to be more akin in 
appearance to a ship’s greaser. The transformation 
is, however, not yet complete, and it is perhaps 
permissible to hope, in spite of the progress of 
mechanised farming, that the time is yet distant 
when the last smock will be exchanged for a suit 
of dungarees, and the farmers ordinary becomes 
indistinguishable from a works’ mess room. The 
development of power-driven machinery on the 
farm may be said to date from the introduction 
of the steam ploughing engine, although no doubt 
wind and water power were employed for such 
purposes as pumping and grinding at a much earlier 
date. Previous to the introduction of power 
operation, however, considerable progress had been 
made in the development of mechanical field imple- 
ments drawn by horses, the reaper, for example, 
having reached an advanced stage at the beginning 
of the Nineteenth Century, while the Rotherham 
plough was introduced as early as 1730. At the 
present time, mechanisation has permeated prac- 
tically every department of farm work, even the 
humble hen being persuaded to improve on the 
performance of nature by the judicious application 
of violet rays. 

Some idea of the most recent developments in 
mechanised farming is afforded by the proceedings 
at the second Congress on Mechanised Farming, 
held under the auspices of The School of Rural 
Economy, The Agricultural Economics Research 
Institute, and The Institute for Research in Agricul- 
tural Engineering at Rhodes House, Oxford, from 
January 5 to January 8. Lest this formidable- 


sounding combination of authorities causes an 
uneasy stirring in the byres, it may be stated that 
the proceedings at the congress were exclusively 
devoted to field or barn operations. The most 
important subjects dealt with from the engineering 
point of view were tractor performance, grass 
drying, and experiences with the combine harvester. 
A valuable feature of the conference was that, apart 
from papers presented by leading authorities in 
the various subjects, several of the papers were 
presented by practical working farmers, and 
incorporated the results of their experience in the 
field. The effect is refreshing, and is much as 
though the passengers were invited to give their 
views at a meeting of the executive of one of our 
railways. We imagine that in such a case some 
of the criticisms would be as pungent as those of 
Mr. Arthur Amos, of Spring Grove, Wye, who, in 
a paper on “A Farmer’s Views on Cultivation 
Experiments,”’ takes the mental attitude of the 
laboratory experimenter on occasion soundly to 
task, 

With the return of general prosperity in this 
country, which has to some extent been reflected 
in the agricultural industry, there has been a rapid 
extension in the use of tractors, and the number 
of types available has considerably increased. One 
of the more interesting of the recent developments 
has been the introduction of the Ferguson tractor- 
plough unit, described on page 224 of our last 
volume, an implement in which ploughing at 
uniform depth is ensured by an ingenious hydraulic 
link between the plough and implement frame. 
Other features of the past year have been a rapid 
extension in the types of row-crop machines avail- 
able, and the success of the pneumatic tyre. In 
view of this increase in the use of tractors, some 
remarks in a paper on “ Tractor Performance in 
Theory and Practice,” read at the Conference by 
Mr. 8. J. Wright and Mr. E, B. Black, are timely. 
The authors pointed out that the replacement of 
horse-power by tractor power is undertaken because 
tractors, by greatly increasing the output per man 
in all kinds of operations throughout the farming 
year, can effect bigger savings than any other 
single change in equipment or procedure. While 
the truth of this statement is not in dispute, many 
a farmer has found that its too-literal application 
has landed him in difficulties, the nature of which 
are brought out by the authors’ subsequent state- 
ment. This is to the effect that, while tractors 
greatly increase the output per man, they cost 
considerably more than horses, both to buy and 
maintain. The assertion that a tractor is more 
costly to maintain than horses may at first sight 
appear a paradox in view of the fact that, in farmers’ 
parlance, a horse may “ eat its head off,” but the 
figures given in the paper hardly permit of dispute, 
It is pointed out that the daily cost of working 
a two-horse team, including labour, is commonly 
estimated at about 13s., while the cost of working 
the cheapest type of ordinary tractor, when deprecia- 
tion is reckoned at the standard rate of 224 per cent. 
per annum, is just about twice as much. In both 
cases, the cost is practically independent of the 
actual amount of work done in the day. It follows, 
therefore, that unless a small tractor is loaded so 
that it does at least twice as much work in the 
day as a two-horse team, it will lose, and not save, 
money. This fact goes far to explain the dis- 
appointments so often associated with the introduc- 
tion of tractors in their early days, as they were 
originally usually one-purpose machines, whereas 
the horse can always be put to a wide variety of 
uses. The developments in the direction of making 
tractors multi-purpose machines, have, however, 
placed them on a more equal footing in this respect. 
A further point militating against the tractor, 
also referred to by Messrs. Wright and Black, was 
that, while the figure of 224 per cent. per annum 
represents a reasonable average for depreciation 
in ordinary circumstances, lack of due attention 
may lead to a very much higher figure. The com- 
parative costs of horse and tractor working given 
show that it is hardly possible to attach too much 
importance to keeping maintenance costs at the 
lowest possible figure. The authors of the paper 
approached a number of repair firms to enquire 








what, in their experience, were the most common 
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tractor repairs and replacements. All the repairers |tion. The increase in the last year was particularly | excessive and, in point of fact, the ratio of working 
agreed that the proportion of breakdowns arising | marked, and it was stated by Mr. J. E. Newman, | expenses to gross earnings, which stands at 71 per 
from faulty parts or from overloading was quite in a paper at the conference, entitled ““ A Review | cent., might be envied by many railway adminis. 
insignificant, and that practically all the repairs} of Combine Harvesting in 1936,” that about half} trations in these days. In passing, it may be 
required were due to wear which was in most cases| the increase can be credited to the small Allis-| mentioned that the factors which are said to be 
avoidable. While such wear was caused in a few|Chalmers machine. This statement offers con-| holding back railway development are the effects 
cases by lack of grease in back axles and similar| firmation of the view, which we expressed in the | of the depression, the artificial restrictions on world 
parts, the vast majority occurred in the engine, article referred to, that the then existing machines | trade, and lastly, motor competition. 

and were due not to lack of oil, but to the use of | were too large satisfactorily to meet the conditions | In connection with the last, the country obviously 
poor-quality oil either in the first instance or | ruling in this country. The Allis-Chalmers harvester | presents an immense future for motor transport, 
arising from crankcase dilution. ‘The latter trouble | was described in ENGINEERING, vol. cxli, page 691} which is at present practically unrestricted, and will 
is, of course, mainly in evidence in tractors operating | (1936); it is the cheapest machine on the market, | benefit greatly from the efforts which are being 
on paraffin, and while the phenomenon is exceed-| and it may be recalled that it is driven by a power! made to improve the roads, on which the lack of 
ingly familiar to engineers in charge of paraffin | take-off. In view of the high cost of combines in | bridges over rivers is an even worse hindrance than 
engines, with the result that due precautions are | general, the question of depreciation is of particular | bad surfaces. In many cases the railways in India 
taken in such cases, it is easy to imagine that farmers | interest. The cost of upkeep of the Allis-Chalmers| were run more or less parallel with trunk roads, 
might ascribe the damage arising from neglect to} machines for the first year is stated by Mr. Newman | Jaid out originally for military reasons. While that 
change the oil frequently to anything rather than| to have been negligible, and as regards the other | policy was doubtless correct when railway trans- 
the right cause. The authors of the paper under | types, there are now several combines which have | port was replacing slow animal transport, the advent 
discussion pointed out that even assuming the oil| worked seven seasons continuously. Both the/of motor traffic has brought other matters into 
is changed frequently, and the fuel is suitable for | original combines referred to in our previous article prominence. Among these is the question of road 
the vaporiser employed, very rapid oil depreciation | are in use, and some of the machines have harvested | and railway transport within the Provinces them- 
and consequent wear may result from running the | over 2,000 acres. The owner of one machine, which | selves, concerning the co-ordination of which there 
engine too cold. A radiator blind is therefore a| has been in use for seven years, states that the cost| has been so much discussion in recent years. and 
very desirable fitting, but the most important point | of repairs and upkeep has been 50l. If this figure| which some years ago formed a subject for con- 
is that the engine should be run on light load as| be typical, it compares very favourably with the | sideration by a Commission. Sir Thomas Ainscough 








little as possible. depreciation on tractors. in his report again directs attention to the need of 

The rapid progress that grass drying has made | making these services complementary rather than 
in this country is shown by the figures given in , | competitive, to which end a Transport Advisory 
a paper read at the conference by Mr. E. J. Roberts. INDIA. | Council was formed some time ago to “ prevent un- 
In this paper, which was entitled “ A Year’s Progress BEHIND the demand on our attention of matters | due competition, place motor transport on a healthy 


in Grass Drying,”’ the author stated that, whereas | nearer at hand, India and her peoples have to some | basis, and promote the safety and convenience of 
there were only some six driers in operation in| extent faded from view, but nothing can be more | the travelling public.” Apart from trunk roads, 
1935, there were about 46 by the end of the 1936| certain than the temporary nature of this eclipse. | development has hitherto been mainly in the hands 
season. These figures in themselves indicate that! The affairs of that incalculable sub-continent,| of the Provincial Governments, which have no 
the engineering difficulties associated with the | with its subject races, its immense substratum of | interest in safeguarding railway revenue. 

drying plant have been successfully overcome, and | inarticulate and illiterate villagers and its thin and It is disappointing that in spite of the general 
this is confirmed by papers at the conference| noisy top dressing of politicians, intelligentsia | improvement, the import trade from this country 
viving the experience of users. Although further | and students, split from top to bottom by religious | continues to shrink, having dropped in the year 
improvements in drying methods will no doubt| cleavage, and made up of such a confusion of | under review from 40-6 per cent. to 38-8 per cent. 
be found, the future of the process is thus bound | tongues and peoples that mutual intercourse has | of the total. The main reasons for this are, firstly, 
up rather with economic than with technical | to be carried on in the language of the ruling race,| high tariffs, many of them applied for purely 
considerations. It will probably be found, when| yet held, except away on the North West Frontier, | revenue-raising purposes, but under the protection 
the full figures are available, that the production| by a mere handful of British troops, are too vital|of which indigenous industries have developed. 
in this country in the year just closed was about | to the Empire to remain long in the background. | Secondly, that in Indian political circles there is, 
10,000 tons. This compares with some 50,000 tons | This is specially so on the eve of what many must | unfortunately, no sentiment in favour of purchasing 
produced during the same period in the United} regard as one of the most amazing experiments | within the Empire, but rather, if anything, the 
States. In the latter country, and in other coun- | attempted in self-government, entailing the gravest | reverse, and thirdly, that in the case of purchase 
tries abroad, the usual practice is to dry the grass | risks, but which may yet, it is to be hoped, under | for Government Departments, including railways, 
in large centralised units, whereas, in general, | Providence, prove a success. In the circumstances, | there is, in addition to an insistence on the lowest 
small localised units are employed in this country. | any light on the internal conditions of the country | tender, an unspecified preference for goods manu- 
This is in accordance with the usual parochial | is of interest, and it is encouraging to find in the | factured in the country or already in the country, 
tendency of British farming, and although this | recent report of Sir Thomas Ainscough, H.M. Senior | as opposed to any that have to be imported. 
tendency is frequently defended in other directions | Trade Commissioner in India and Ceylon,* a definite Foremost among the indigenous industries is the 
as being most suitable for the home industry, it | impression of slow but steady improvement, which | jmmense Tata Iron and Steel Company, the pro- 
cannot seriously be maintained that it is the most | at least indicates a certain amount of confidence | duction of which in 1935-36 has risen to 646,000 tons, 
economical method. In a paper entitled “‘Some/in the future. Prices have lately developed an| with the result that imports of steel have fallen to 
Speculations on the Future of Grass Drying,” | upward tendency, and still more important for &@/ 449,000 tons as against 1,170,000 in 1928-29. 
read at the conference by Mr. J. A. Scott Watson, | country which depends so largely on agriculture,| Further, negotiations have also been afoot for the 
it was pointed out that the remaining problems|the gap between the prices of agricultural and | construction of a second steel works capable: of 
are to bring down the cost of the drying plant, | manufactured commodities is closing. The effect) producing 200,000 tons annually. In face of this 
the fuel cost and the labour cost, and to increase | has scarcely been felt as yet by the immense ryot| Sir Thomas Ainscough considers the only solution 
the output. We suggest that there can only be | population, which has been badly hit by the depres-| for the United Kingdom steel industry is some 
one answer to these problems, based on the experi- | sion, and it will probably be a matter of years before | policy of co-operation, which will enable it to supply 
ence of other industries, and that is to follow the | village life is restored to its pre-depression standard ;| products, the domestic manufacture of which is not 
practice of othes countries of employing large | but the educated classes are definitely responding | an economical proposition. Railway requirements 
drying units, rather than our own of employing|to improved conditions, and there is a rising | again are largely supplied locally, locomotives and 
a multiplicity of small units. One significant figure | demand for materials and appliances, much of it | wheels and axles forming the only important excep- 
may be quoted in this connection from the paper | for a type hitherto regarded as purely luxurious. | tion, and in these there is keen competition from 
by Mr. E. J. Roberts already referred to. One| The Indian Budget for 1935-36 showed a surplus | Central Europe. Paints, cement, paper, tinplates, 
large drier evaporated 9 cwt. of water with 1 ewt.| of 1,810,000/., and a somewhat similar amount is| matches, agricultural implements are all being made 
of coal for a short period, and was able to work | anticipated in 1936-37. The position of the railways | jocally. Many firms have been induced to establish 
at a normal figure of about 8 ewt. Smaller driers | is not quite so favourable, and once again the contri- | factories in India on account of the high duties. 
gave figures of from 3} owt. to 5} ewt. per ewt. of | bution to the Central Revenues, imposed on them | Among the latest to do so is the Dunlop Company, 
coke. The particular fuels used are not stated, | when railway finance was separated from the revenue which will shortly be supplying motor tyres from 
but taking the calorific values of coal and coke | budget, could not be made, and the net earnings| their new works in Calcutta. Any reduction in 
is 14,000 B.Th.U. per Ib. and 13,000 B.Th.U. per| failed by about 3} millions to meet the interest revenue tariffs for some time to come is considered 





lb., the advantage lies greatly in favour of the| charges. This deficit was once more met from the] to be most improbable, and experience has shown 
how exceedingly difficult it is, once an industry bas 


large drier | Depreciation Fund, the operation of which, in 

\s stated when discussing the future of the | fact, to some extent falsifies the railway position. | benefited by tariff protection, to make any subse- 
combine harvester in EN@rxeertve, vol. exxxiii,| Under this arrangement, the “ life ” of all wasting | quent reduction. 
page 375 (1932), the success of this machine is | @ssets is fixed, according to class, at “xz” years| An illustration of what may be termed the 
closely associated with the provision of adequate | (for instance, 35 years for locomotives), and @| sentimental” views of the politicians who now 
drying facilities, so that from an economic stand- | contribution is paid annually to the fund, during the have so large an influence on Indian affairs, was the 
point, any improvements, in driers reacts favourably | ‘life’ of each asset, of xth of its original value. | denunciation of the Ottawa Agreement, carried in 
on the combine. At the date of our article, some | 48 no allowance is made for the interest accruing | the Assembly by the Congress Opposition by 70 votes 
eight combines were in use, and the progress that 0D the capital thus set aside, the provision appears to 65. The Government and the unofficial repre 
has been made in the interval is shown by the) Report om the Memmcntic ated Gammataieh Ganditiens in | Sentatives of Indian business brought forward in 
fact that, to-day, some 60 machines are in opera-| /ndia. H.M. Stationery Office. (Price 3s. 6d. net.) favour of the Agreement a wealth of sound argu! ent 
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and statistical detail, which the Opposition made no 
serious effort to refute, but purely political motives 
carried the day, though the Agreement has since been 
extended, subject to termination at three months’ 
notice by either side unless it is replaced by a new 
agreement. 

While therefore it is considered that much of the 
trade in piece-goods, steel, railway material, &c., 
has been lost beyond recall, there are still important 
alternative possibilities. Foremost among these are 
machinery, chemicals and transport vehicles, but 
there is also an increasing demand for cinemato- 
graph films, wireless and broadcasting equipment, 
telephone installations, refrigerating and air-con- 
ditioning plant, and electrical supplies generally. 
The demand for machinery and millwork shows a 
steady increase. The rush for sugar mill equip- 
ment has died down, but important increases have 
been recorded in the supply of boilers, prime movers, 
electrical machinery, machine tools and jute manu- 
facturing machinery, and of a total expenditure of 
over ten million pounds, the United Kingdom share 
was 67 per cent., the lowest percentage yet obtained. 
The falling off has been due to a reduced demand 
for such British specialities as cotton textile and 
tea machinery, and sewing and knitting machines, 
combined with intensified foreign competition, now 
more effectively organised, and helped in the case 
of Germany by subsidy schemes to support her 
export trade. The latter have made possible 
quotations 20 per cent. to 30 per cent. below the level 
of other competing firms, while the principle of 
barter is being exploited by the same country, 
generally by offering machinery in return for Indian 
produce. German representatives are stated even 


to have approached the Government of India in| of the length of the circumference. In the language 


this connection, but without success. 
The position as regards motor cars shows an 
advance in the import of British products amazing 


to those who remember the conditions ten years|simple multiple of the inter-atomic distance, a 
ago. In 1935-36, of 13,590 cars imported 6,744 came | condition is reached such that the electron wave is 
from the United Kingdom, against 3,851 from the | reflected and there is no possibility of electrical 
United States and 2,328 from Canada, whereas in| conduction. This reflection of waves is the property 
1925-26 the corresponding figures were 2,399,| which has been used with such marked success by 
4,143 and 4,775. The Indian buyer is in fact|Sir William Bragg and his son, Professor W. L. 


realising the advantages of the low running costs, 


increased life of the vehicle and good second-hand | There are, then, certain states of energy, or “* energy 
selling value which accompany British cars, and the | levels,” as they are termed, of the electrons which 
movement has been helped by the reduced horse-| are forbidden. In other words, the various possible 
power tax in this country, which has enabled | sets of energy that an electron in a solid can have 
British manufacturers to put more powerful machines | are arranged in groups with gaps between each 
on the market, and by the greatly improved stock | group. 
of spare parts for British cars now available in|zones” after the French physicist who first drew 
India. The United Kingdom manufacturer has| attention to them. 


been less successful in catering for motor "buses, 


vans and lorries. The Indian transport owner] not more than two electrons can ever be in the 
prefers to purchase light vehicles, run them to death | same quantum state at the same energy level. 


n 


and scrap them after a couple of years, thus eliminat- 


ing repair and maintenance organisations, and for} in explaining the periodic table, and also certain 
this purpose the American vehicles are admirably | X-ray phenomena. 
adapted. The heavy British lorries are giving| electrons will normally occupy the lowest energy 
excellent service, but in 1935-36 only 982 vehicles | levels possible and transferring the mental picture 
came from Great Britain as against 7,386 from the | from one dimension to three, the theoretical physi- 
United States and Canada. The Commissioner | cists have been able to put forward the beginning 
remarks with satisfaction that at last two or three | of a theory of the metallic state. Experiments on 
manufacturers are exporting domestic|the X-ray spectra of metals have shown good 
refrigerators capable of competing with American] agreement with the theory, although in certain 


British 


productions, which have, however, a ten years’ start | cases the theory appears at first to give indications 
and an excellent maintenance service. This is a| which are not in agreement with known facts. The 


| which presents wide scope, and the mechanical | case of bismuth is interesting and was considered in 
cooling of buildings has also an undoubtedly | some detail by Professor Mott in his lecture. This 
important future, not only for storage depots, but| metal has five “valence electrons” outside its 
still more for works, offices and bungalows. Again,| closed inner atomic structure, so-called because 
'n radio apparatus there are immense opportunities, | they indicate, and are intimately associated with, 
“s Lue Government has decided to develop wireless | the chemical valency of the substance. If now the 
The bulk of the transmitting apparatus | number of electrons per atom is changed by alloying 
has until now come from the United Kingdom, but | with small quantities of lead or tin, the atoms of 
the 1 ceiving sets have been supplied almost ex-| which have four electrons outside a closed shell, the 
cha vely by the United States and Holland. British | theory predicts that the resistance will increase, 
‘ets have been too expensive and the high selectivity | while with selenium or tellurium, each with six 
necessary in England is not required in India. In/| electrons per atom outside a closed shell, it will 
‘onciision it is interesting to notice that an en-| decrease. Recent experimental work at Bristol has 
deavour to standardise the immense variety of | borne out these predictions. 


services 


Weights and measures current in different parts of | t 


country has not resulted in a decision to intro-| because of the change in scattering power or the 
( - | the metric system. The standard of weight! increased resistance offered to the passage of the 
wich it is hoped to make universal is to be the | electron waves through the crystal lattice. 


*‘R 








tailway ” maund, weighing a little over 82 Ib.| case of the bismuth alloys, however, this effect is 
and divided into 40 seers. 


specially small and the influence of the change in the 


ELECTRICAL CONDUCTIVITY 
IN SOLIDS. 

THE ideas of the theoretical physicist are often 
complex and, stripped of their mathematical cloth- 
ing, always difficult to express in simple language. 
Some of these ideas which have been brought for- 
ward during recent years concern the nature of the 
metallic state, and were touched on by Professor 
N. F. Mott at the Royal Institution on January 26 
last, in the second lecture of a series on “ Electrical 
Conductivity in Solids.” This lecture was primarily 
concerned with the underlying notions which are 
employed to explain the difference between con- 
ductors of electricity and insulators. At normal 
temperatures insulators have a resistivity which is 
of the order of 10%* times that of metals when 
expressed in ohms per centimetre cube. What is 
more, the purer the metal and the lower the tempera- 
ture the lower the resistivity, whereas for insulators 
increased purity and lower temperature correspond 
to higher resistivity. These differences have to be 
accounted for by modern physical theories. 

The first attempts were only partly successful, as 
they did not satisfy some of the principal properties 
of metals. The theory now generally accepted was 
put forward about seven years ago by A. H. Wilson ; 
a rough idea of this theory may be gained by 
imagining a circle of wire in one dimension, that is, 
a line of metal atoms arranged in a circle, and by 
considering the velocities with which electrons 
could travel round such a loop. It is found that 
these velocities, and therefore the electron wave- 
length, mentioned on page 124, ante, bear a simple 
relation to the circumference of the circle, due to the 
fact that the wavelength must be an integral multiple 


of the quantum theory, this is expressed by saying 
that the angular momentum of the electrons is 
quantised. When, now, this wavelength becomes a 


Bragg, and others, in the study of crystal structure. 


These groups are known as “ Brillouin 
of Pauli, 


According to the “ exclusion principle ” 


his principle has been of the greatest importance 


Bearing in mind that the 


It must be explained 
hat normal impurities put up the resistivity, 


In the 


number of electrons per atom predominates. This 
behaviour is due largely to the complex trigonal 
structure of the bismuth crystal which causes the 
Brillouin zones to overlap. 

Finally, Professor Mott outlined the manner in 
which H. Jones has been able to explain the Hume- 
Rothery rule of alloy structures. This rule may be 
stated as follows: ‘“‘ Alloys such as copper-zinc, 
copper-aluminium, or copper-tin form a series of 
different structures (phases) as the concentration 
of the second named component is changed. If one 
ascribes to copper one valence electron, to zinc two, 
to aluminium three, and to tin four, the boundaries 
of the phases occur approximately at the same 
electron-atom ratio for the different alloy systems.”’ 
It is found that the a-phase in brass, which is a 
face-centred structure, becomes unstable when the 
ratio of electrons to atoms exceeds a value between 
1-35 and 1-4; while the ?-phase, which is a body- 
centred cubic structure, is stable only in a narrow 
range of composition about the electron-atom ratio 
of 3: 2. 

It was noted in our account of the first lectures, 
page 124, ante, that the electrons in a metal are 
moving with velocities up to a certain maximum and 
that each of these velocities corresponds to a certain 
wavelength ; as the wavelength varies inversely as 
the velocity the range of wavelengths covered will 
be down toa certain minimum. Since, also, only 
two electrons can have any one wavelength (Pauli’s 
principle), it follows that the more electrons there 
are per atom the smaller will be this minimum 
wavelength. It will thus be seen that at a certain 
ratio the minimum wavelength corresponding to a 
certain maximum velocity of electron will suffer 
“ Bragg reflection” from certain planes of the 
crystal lattice. This reflection is, for reasons which 
cannot be entered into here, avoided if possible by 
the crystal, and to do this it changes its structure 
to another phase. The theory indicates that elec- 
trons which move just not fast enough for reflection 
have their energies depressed, while those which 
have just too large velocities have their energies 
raised. Thus, if the structure is such that there 
are so many electrons per atom that the wavelength 
of some of them is below the critical one for reflec- 
tion, the energy will as it were be “ artificially 
boosted up ” and the energy will rise rapidly ; the 
structure will then become unstable and tend to 
change into one where these conditions do not hold, 
if such a structure exists for the alloy concerned. 

While at present the theory is in its infancy, it 
would seem that the remarkable combination of 
mathematics and physics, of which the school at 
Bristol University, to which Professor Mott belongs, 
is one of the shining examples, will lead in time to 
more precise ideas on a number of matters of funda- 
mental importance to engineers. It is likely, for 
example, that a full understanding may be possible 
of the structure of metals, and this in its turn may 
enable the factors of safety at present in common 
use to be greatly reduced, for it has been wisely 
said that these factors are nothing more than 
“ factors of ignorance.” 








THE ENGINEERING OUTLOOK. 


VI.—E.ectricaL ENGINEERING: THE LiGcHT 
INDUSTRY. 


As the figures for the British production of elec- 
trical plant and apparatus in 1933 and 1934 are now 
available in detail from the reports of the Import 
Duties Act Inquiry, these figures have been sum- 
marised in Table I, on page 156. 

The following notes deal with the principal 
individual sections of the industry :-— 

Insulated Wire and Cables.—According to a recent 
estimate by the British Metal Corporation, the 
electrical industry was responsible for two-thirds of 
the unalloyed copper used in the United Kingdom 
in 1933 and 1934, and about one-half of all copper, 
including alloys. The chief use was for high- 
conductivity copper for light and power transmission 
and distribution lines, telephone wires, internal 
wiring (houses, factories, &c.), and electrical machi- 
nery (generators, transformers, switchgear, &c.). 
They estimated that electrical engineering consumed 
97,473 tons of copper and 14,168 tons of brass in 








1933, and 131,091 tons of copper and 16,831 tons 
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of brass in 1934. As copper wire and cables account | so that their relative position is liable to considerable 


for a substantial proportion of the total consump- 
tion of copper by the electrical industry, estimates 
(based on those of the British Metal Corporation) | 
for the total consumption of new copper are given | 
in Table II. Formerly, it was possible to obtain | 
an idea of the consumption of copper by the elec- 
trical-engineering industry from the imports of 
electro-deposited copper, but in recent years | 
Messrs. The British Insulated Cables Limited have | 
been using fire-refined copper, made at the Prescot | 
refinery, for cables and other electrical apparatus. 

The cable industry is also a large user of alumi- | 
nium, and with the rapid rise in price sustained by | 
copper in recent months, compared with the com- 
paratively stable price of aluminium, some trend 
towards increased use of the lighter metal may be | 
anticipated. Of the total output of insulated wire | 
and cables in 1934 (11,879,000/.), telegraph and 
telephone wires and cables accounted for 1,250,0001, 
(10-5 per cent.) ; of “ other descriptions,” rubber 
insulated totalled 3,889,000/. (32-5 per cent.) ; and 

paper-insulated and other” totalled 6,740,000. 
(57 per The output of submarine cables 
(included in telegraph and telephone wires and 
cables) very small, totalling only 170,000/. 
\ further note on the submarine-cable position is 
yviven in dealing with the telephone and | 
telegraph section 

The manufacture of cables is, of course, strongly 
controlled by the Cable Makers’ Association, the 
membership of which comprises most of the chief 
firms. There are, of course, a certain number of | 
smaller firms who are not members of the associa- 
The United Kingdom is the largest exporter 
of insulated wire and cables, and exports in 1934 
represented about 18-2 per cent. of the production. 
The figures for exports of the six principal countries 
Table II] show that Germany has 
expanded her exports by nearly 50 per cent. | 
over the last three years, although an even greater | 
increase, amounting almost to 100 per cent., has 
been achieved by Japan, which now occupies third 
place among the exporting countries. 

W ireless.—The number of radio licences in force, | 
which gives a good indication of activity in the | 
wireless field, 7,960,573 in December, 
1936, from 7,402,046 in the previous year. | 
Moreover, from the point of view of the trade, the 
recent statement by the chairman of the Radio| 
Manufacturers’ Association to the effect that with 
the increase in consumers’ purchasing power in 
recent years, purchasers have lately been demanding 
more expensive sets, is of obvious importance. 
Che cutting, which reacted very 
adversely on the industry in 1933-34, was, it will 
be remembered, brought to an end by the formation 
of a Wireless Setmakers’ Association, quite separate 
from the Radio Manufacturers’ Association men- 
tioned above. 

On the other hand, one authority suggests that the 
market for new radio sets is within sight of satura- 
tion, if the total market is placed at 90 per cent. | 
of the total families who could normally be expected | 
to be in a position to afford a set 
Nevertheless, obsolescence is rapid in the radio 
industry, and in 1934, when the number of new 
licences increased by 807,000, the estimated produc- 
tion of sets for sale in the home market (including | 
727.000 


| 
' 
cent, ). 


was 


below 


tion. 


yiven in 


rose to 


severe price 


say 9-5 millions. | 


] 
which suggests 
Many | 


radio gramophones) was 1, 
a replacement coefficient of 50 per cent. 
families, no doubt, had clung on to old sets during 
the slump, so that a delayed replacement demand | 
had grown up, but even allowing for this, a 33 per| 
cent, replacement coefticient may easily be expected, | 
which, in view of the enormous number of sets in | 
use, Offers a very big market to the industry. 
Broadcast relay which, it will be} 
remembered, are according to the recommendations 
of the Ullswater Report to be taken over by the | 
Post Office and run on a no-profit basis, offer a 
potential competitor of some importance to the 
manufacturers. There are already about | 
250,000 subscribers connected, and if the charges | 
are reduced on taking over, this number may be | 
increased , 


stations, 


radio set 


It is interesting to observe that the leading 
producers of radio sets depend, like car manufac- 
turers, on the success of each year’s new models, 
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should be tried out under practical conditions, 
a complete Marconi-E.M.I. transmission system. 
These were officially opened in November. 

The United Kingdom occupies a comparatively 
unimportant position in the international exports 
of wireless apparatus, the leading exporters of which 
are the United States and Holland. It is interesting 
to observe from the figures shown in Table IV that 
the total exports of wireless apparatus have been 


fluctuations. 

The leading producers have, however, nearly all 
considerably improved their position in recent 
years. In addition, several prosperous companies 
are concerned mainly in the retail distribution 
field. 

It is difficult to say much at this stage with 
regard to television but it may be 





prospects, 


rABLE |! 


Ovurrut or ELecTrRicaL MACHINERY AND Apparatus. (VALUE £000’s.) 








1924 1930 1933 1934 
Electrical machinery 
Generators 1,966 
Motors 4.952 
Rotary converters and rectifiers 513 
Transformers ‘ : 2,488 | 
Starting, controlling and switchgear and switchboards (a) 8,001 § 
Other machinery 9 (b) 2,720 1,314 
Electrical apparatus 
Insulated wire and cables 19,157 11,879 
Meters and instruments 3,255 
Batteries (primary) 3,644 | 
Accumulators 2,676 } 
Wireless apparatus (excluding valves) (d) 10,877 
elegraph and telephone apparatus 3,778 
Electric bulbs 2,744 
Wireless valves 2,102 
Lighting fittings and accessories i (e) 2.057 (e) 2,066 
Vacuum cleaners 524 2,112 
Heating apparatus 1,086 1,469 
Cooking apparatus 440 S61 
Insulating materials (y) 1,297 948 
Refrigerators of under | ton weight . 297 
Other apparatus 4,454 (A) 6,196 5,479 
U nelassified output 201 
Total (excluding contract work , 62,832 78,191 68,128 82,476 


(a) Other than telegraph and telephone switchboards. 

(>) Including vacuum cleaners, rotary converters and transformers not separately classified. 
(c) Including instrument transformers as far as shown separately. 

(d) Other than radio-gramophones and electrical reproducers. 

(e) Including bulb apparatus. 

({) Included under “ other machinery.” 

(g) Other than china or porcelain. 

(A) Including cooking apparatus not separately classified. 




















rABLE LU.—New Coperrr: Propuction, Trape, AND CONSUMPTION IN THE UNITED KINGDOM. 
—_—s Change in | estimated 
Imports Re-exports.* —— Exports. | Metal Exchange PR ven en 
ouspe Stocks 
1928 150,440 6,436 21,000 7,314 160,000 
lg2y 153,712 | 6,108 22,000 13,433 | 155,000 
1930 145,048 4,729 18,000 8,063 | 150,000 
1931 130,596 4,143 16,000 5,451 125,000 
1932 147,123 3,619 13,000 6,161 2 
1033 142,147 4,125 11,000 7,583 — 
1034 250,942 7,450 11,000 11,867 220,000 
1935 301,562 29,661 12,000 12,739 | 240,000 
Lot 287,582 63, LO2 12,000 17,288 41,166 260,000 
* Includes manufactures of copper, but probably mainly unwrought. 
TABLE IIT.—Exports or Insciatep Wire anp Cases. (VALUE £000’s.) 
er - Per ua "er 
Country 1929 1930 1931 1932 1933 1934 Pa 1935. Cent. 1936.* | cont 
United Kingdom 4$,036 4 1,449 1,614 2,158 40-3 2,685 | 40-8 3s 
Germany 4,615 4 1,601 1,551 1,603 | 30-0 || 1,900 | 28-9 31 
Japan 336 | 161 281 518 | 9-6 | 767 | 11-4 13-0 
Belgium | 674 | 436 | 405 |} 457 | 8-6 || 517 7-8 || 7-0 
United States 1,354 304 262 \} 335 | 6:3 |} 397 6-0 6-1 
France 527 310 | = 331 | 278 | 5-2 || 335 5-1 i 
otal 12,442 L1,517 7.168 | 4,261 4,444 5,349 100-0 6,601 100-0 7,708 100-0) 
* Estimate based on 10 mouths for Japan, Belgium, the United States, and France, and on 11 months for Germany 
TABLE IV Exports oF Wrretess Apparatus (INcLupING VALVEs). (VALUE £000's. 
By a } - | 
e ; er . Pe 
Country 1929 1930 1931 1932 1933 1934 a 1935 B .¥ 1936. |, 
| | 
Netherlands 488 | 4,310 4,809 5,975 41-0 5,300 | 36-3 | 4,100 1-4 
United States 4.758 | 4,972 3,823 4,931 |] 33-8 || 5,230] 36-5 jf 5,480) 42:1 
Germany 3,837 4,078 2,103 2,104 14-4 | 2,215 | 15°5 | 2,000 15-4 
United Kingdom 1,1633 952 1,340 1,574 10-8 1,609 | 11-2 1,455t| lla 
Total 16,0503) 15,2463) 14,312 12,342 | 12,075 || 14,584 | 100-0 || 14,354 | 100-0 13,035 | 10 


* Estimate based ou 11 months for Germany and on 10 months for the United States and the Netherlands 

+ United Kingdom figures for radio-gramophones (included in the total each year) is an estimate for 1936 

¢ Excluding radio-gramophones and electric reproducers. 
observed that there seems to be some tendency | declining over the last three years— largely, no 
to develop mechanical systems, and in this | doubt, owing to the growth in local manufact ure. 
connection Scophony, which recently made its | Telegraph and Telephone Apparatus.—The Post 
appearance as a public company, occupies a/| Office is, of course, the largest customer for t le- 
leading position where large screens are required. | graph and telephone apparatus, and the increase 

The British Broadcasting Corporation have| in the use of both services, which has been stimu- 

recently installed a complete Baird transmission | lated in recent years by the policy of reduc ing 
system at Alexandra Palace, the new television | charges, has led to large orders for plant. In this 
broadcasting station, and similarly, in accordance | connection, the virility of the telegraph service, 
with a recommendation of the Television Com-|which a few years ago was looked on 4s almost 
mittee, who recommended that two different systems | dead, is of considerable interest. 










































rer 
we Aied 


Bian ue 





acho ee 


ae Sy 
ea 


__ FEB. 5, 1937.] 


ENGINEERING. 





157 








The number of new subscribers added to the 
Post Office network in 1936 totalled 416,000, com- 
pared with 350,000 in 1935. There has been a 
great increase in the number of trunk systems 


TABLE V.—Monrsaty InpEex oF CABLE TRAFFIC 
Activity. (1929 = 100.) 






































nical and commercial progress has been made in 
multi-channel carrier telephony, in multi-channel 
voice-frequency telegraphy, in teleprinter and in a 
wide range of other services. 

In the field of overseas communications there are 
indications of improvement in the cable traffic, and 
the monthly index figures published by Messrs. 












































OT Fe, MY me, eg Cables and Wireless, Limited, are shown in Table V. 
xX 932. 933. 934. 935. 936. . . . 
shi " : ’ The production of submarine cables, which has 
“il a not made very good showing in recent years, should 
January “§ | So-9 | G8 | fee | 2-2 | benefit from the plans announced by the Post Office 
ebruary “; rf i oe) ff. a io*e ° ° 
March , -8 | 70-4 | 72-8 | 76-2 | 76-0 | last October for the construction of two submarine 
April ‘4 | 71-8 | 71-6 | 74-6 | 71-6 | cables of a new type, one to Ireland and two to 
May “7 70-7 73-1 72-5 | 67-6 . 
June -7 | 70-1 | 70-1 | 70-2 | 70-3 | Holland. In May, 1936, it was announced by 
Jely oi as | os as Messrs. Siemens Brothers and Co., Ltd., that while 
Augus ‘6 jos sU°74 _ . 
September -4 | 67-9 3 | 75-5 hitherto both they and Messrs. Telegraph Con- 
October 43-2 | 72-1 | 73-6 “f struction and Maintenance Company, Limited, 
November .. 73-0 71-8 7 3 3 7 2 
December .. 78-8 | 76-7 | 80-7 had maintained plant for the manufacture of sub- 
Perv) eer) RET alt Perils PT marine cables, it had been decided that, as the future 
Source: Cables and Wireless, Limited. demand might be insufficient to keep even one 
TABLE VI.—Exports or TELEGRAPH AND TELEPHONE APPARATUS. (VALUE £000’s.) 
| | Per Per | | Per 
Country. | 1929. | 1930. | 1931. 1932. 1933. || 1934. | cant. | 1935 | cent. || 1936.* | ‘aan 
! | | | | | 
:  eaga ware " ne 
United Kingdom on 1,892 1,551 1,195 | 670 | 1,074 || 1,108 34-0 || 1,722 | 38-8 1,765 40-3 
Germany és . 1,909 | 1,820 1,782 1,420 | 991 || gs4 30-1 || 1,150 26-0 1,160 26-5 
Belgium me ..|  783t] —-889f 759+ 693} 348 || = 411 | 12-6 555 | 12-5 520 | 11-9 
United States... -| 1,573 | 1,262 480 234 228 | 290 8-9 430 9-7 | 493 | 11-2 
France... ot Tae 112 214 123} 149]/ 155] 4-8 320} 7-2 66} 1-5 
Sweden -« oof 70h), 906 840} 377] 242 |__ 314] 9-6 258 | 5-8 378 | 8-6 
Potal 7,048 | 6,500 3,270 | 3,467 | 3,042 || 3,262 | 100-0 4,435 | 100-0 4,382 | 100-0 
| | { | | 
* Estimate based on 10 months for the United States, Relgium and France, on 11 months for Germany and Sweden. 
+ Includes wireless apparatus. 
TABLE VII.—Exports or INCANDESCENT-LAmMP BuLBs. (VALUE £000’s.) 
a vy a RR fe te pro 
J F ‘ ‘ ad a P | Per on Per ‘ Per 
Country. | 1929. 1930. 1931. | 1932. 1933. 1934. | Cent. 1935. | Ff | 1936.° | Gent. 
3 weeteen ’ | ay | 
Netherlands$ 2,300 | 1,896 | 1,181 861 | 1,034 soa | 25-6 | 812 | 23-8 700 | 19-7 
Germany * ..| 1,873 | 1,739] 1,140 788 | 74 745 | 21-4 || 790| 23-2 | 730 | 20-5 
United Kingdom a 662 589 346 375 427 H 508 | 14-6 || 571 16-7 |) 596 16-7 
Japan - wh of 541 643 819 620 529 | 15-2 | 448 | 13-2 || 706] 19-8 
Hungaryt .. ..| 421 460 342 281 337 | 428 | 12-3 | 370} 10-8 || 393] 11-0 
United States. . | 401 | 304 199 164 149 | 193 5-5 217 6-4 263 7-4 
Austria§ | 578) 582) 445] 191] 200 || 188 5-4 || 202 5-9 176 4-9 
Total 6,748 | 6,061 | 4,296 3,479 | 3,541 | 3,485 | 100-0 } 3,410 | 100-0 3,564 | 100-0 
| | 








* Estimate based on 9 months for Hungary, on 10 months for the United States, Netherlands, Japan and Austria, and on 11 months 


for Germany. 
+ Hungarian exports are converted into sterling at the free rate 
{ Metal filament only. 
§ Includes also other mounted glasses for electric luminous effec 


TABLE VIII.—Exports or BatTrerRIEs AND ACCUMULATORS. 


of exchange. 


ts. 


(VALUE £000’s.) 









































l | | | | | 
‘ } ‘ ‘ ae ant | , Per on Per ne Per 
| 1929. 1930. 1931. | 1932. 1933. li 1934. Cent. | 1935. Cent. 1936.* Cent 
- | I FEY eh, ie Ae 
Bat 1 | | | 
Ratteries only— | 
United States --}| 1,278] 1,037 } 765 662 | 481 || 476 | 58-0 541 61-2 624 64-1 
United Kingdom ..| 144 | 163 | 127 179 205 |) 192 | 23-4 177 20-1 183 18-7 
Germany .. Bd 726 664 | 491 263 | 179 | 151 18-6 167 18-7 168 17-2 
Total batteries | 2,148 1,864 | 1,393 1,104 | 865 I 819 | 100-0 885 | 100-0 975 | 100-0 
Ae “umulators only — are pa en prs a re a L > eal ont 
United Kingdom ..| 860| 728] 577 463 | 517 || 525] 44-2 505 | 40-7 566 | 43-0 
United States | 715 | 639 477 | 304 234 i} 315 26-6 342 27-6 367 27-9 
(le 4 , 2) 2 5 5 949 ¢ 5. 945 . 959 -s 
ermany at 462 416 405 500 } 242 | 189 16 0 243 19 6 253 19-3 
rance i 257 | 296 234 179 | 188 || 156 | 18-2 150 | 12-1 129 9-8 
PRESETS SUDO Uerevereaem = Purewt CrGy \voreuennin | ae ote Soe an Se ee 
Total accumulators 2,294 | 2,079 1,693 1,446 | 1,181 | 1,185 100-0 1,240 | 100-0 1,315 | 100-0 
— | ' 




















* Estimates based on 10 months for the United States, Germany and France. 


TABLE IX.—Exports or METERS AN 


D INSTRUMENTS. (VALUE £000’s.) 





Per 

















| | | Per || Per || 
Co , 2 < < 6 Q« “ | ar an 
untry. | 1929. 1930. 1931. 1932. 1933. 1934. | Cent 1935. | Cent | 1936.* Cent. 
~~ ! ' 
Germany 2,152 | 1,949/ 1,804] 1,762] 1,413 || 1,397] 50-5 | 1,533 | 50-4 || 1,710 55-4 
Switzerland 771 | 738 | 718 609 708 771 | 27-8 || 734] 24-3 27 | 20-2 
States... 720| 651| 481 goa | 248|| 207] 10-8 || 391] 12-9 334 | 10-8 
\Kingdom <:| 387] 361] 312 287 259 || 302 | 10-9 || 376 | 12-4 423 | 13-6 
new Sed Se ak MEd OE TU! A he Bt lt : 
Mss ss] 46090] 3,749) 3,315 | 8,058 | 2,628 2,767 | 100-0 | 3,034 | 100-0 3,094 | 100-0 








* Estimates based on 10 months for Germany and the United 
United Kingdom. 


installed following the popularity of the ls. call 
during the off-peak hours ; 380,000 miles of single 
Wire were added to the trunk system last year in 
the form of 85 new cables having a total length of 
2,00) miles. Total contracts placed by the Post 


Office in 1936 amounted to 6,400,000/., an increase 
of over 1,000,000/. on the previous year. Progress 
with the conversion of exchanges to the automatic 
system continues, and, up till the end of September, 
-9S automatic exchanges were put into service last 
year—an increase of 100 per cent. on 1935. Tech- 





States. Full-year figures are available for Switzerland and the 


company fully employed, the two companies should 
amalgamate their interests in gutta-percha insulated 
cables. With this end in view, a company called 
Messrs. Submarine Cables, Limited, was formed 
on @ fifty-fifty basis. Work is being concentrated 
in the former Telegraph Construction and Mainten- 
ance Company’s works, to which plant from Siemens’ 
works in Woolwich has been transferred. The 
Anglo-Dutch cables already referred to are being 
made there. 


export of telegraph and telephone apparatus, 
accounting for 40 per cent. of the exports of the 
six chief countries in 1936. Germany comes next, 
but has not increased her exports in this field so 
greatly as in most of the other categories of elec- 
trical plant and apparatus. World exports in 
1936 were somewhat below the 1935 level, but 
were still 44 per cent. above the low level reached 
in 1933. Figures are given in Table VI. 

Incandescent Lamps.—Progress in the manufac- 
ture of incandescent-lamp bulbs (to the chief British 
makers of which reference was made in the previous 
article in this series) continues, and production 
in 1934 reached 3,009,000/. compared with 2,597,000/. 
in 1930. There may, however, be some falling 
off when the effect of the decline in new house- 
building begins to be felt, and more sd when the 
present high rate at which houses are being con- 
nected to electricity supply declines, as it is likely 
to do in two or three years. Recently, the co- 
operative societies have entered the field of electric- 
lamp production, and Messrs. The Scottish Co- 
operative Wholesale Society is understood to have 
a plant under construction. 

In connection with the importance of the Empire 
market from the point of view of British sales of 
electric bulbs, and with the tendency of British 
engineering companies to establish plants abroad 
referred to earlier in this series, the erection of a 
factory in Canada by Messrs. Crompton Parkinson, 
Limited, is of particular interest. 

Great Britain is the fourth most important 
exporter of incandescent-lamp bulbs, but British 
exports have increased considerably over the last 
three years, whereas those of Germany and Holland, 
the two most important countries, have declined. 
A feature of the international position, which is, of 
course, well known, is the enormous progress made 
by Japan, whose exports in 1936 were 34 per cent. 
above the 1934 level. Hungary, which is not 
usually looked upon as an important exporter of 
manufactured goods, is a large exporter of electric- 
lamp bulbs. The growth in local manufacture of 
electric-lamp bulbs in many parts of the world is 
indicated by the fact that the total exports of the 
seven chief countries in 1936 were only 75 per cent. 
of those in 1929. The international figures are 
shown in Table VII. 

Batteries and Accumulators.—-The main demand 
for batteries comes from the radio trade, and while 
the output showed an increase of 35 per cent. 
over the period 1930 to 1934 and probably increased 
further in 1935, it is probable that for the first 
time last year, the growth in the number of mains 
sets began seriously to affect battery sales. The 
retail trade in batteries has always given rise to 
strong feelings, owing to the prevalence of price 
cutting and for other reasons. The Association 
of Radio Battery Manufacturers—a body formed 
comparatively recently—tried in the latter part of 
last year to organise retail distribution by bringing 
retailers into a covenant under which dealers 
handling only batteries made by members of the 
Association would receive preferential discounts 
over those preferring to retain their independence 
in this respect. The margin offered to those under- 
taking the covenant was a substantial one (274 per 
cent.), but the scheme was opposed by a firm outside 
the Association best known for its receiving sets, 
though also making batteries, which instructed its 
authorised dealers to reserve complete freedom of 
action. 

Of the total output in 1934, 1,048,000/. (29 per 
cent.) was classified as “for hand flash lamps,” 
and 2,613,000/. (71 per cent.) as “ other primary 
batteries and parts,” There is a fairly important 
export trade in batteries totalling 176,704. in 1935, 
and 182,942/. in 1936. Until 1932 there were large 
imports, but these were shut out by the tariff. 

As far as accumulators are concerned, the greater 
part of the output is for motor vehicles; of a total 
of 2,787,0001. in 1934, it was 1,290,000/., or 46 per 
cent. “Other portable accumulators ”—presumably 
largely for wireless sets—accounted for 779,0001., 
or 28 per cent., in 1934, and “ stationary accumu- 
lators ”—mainly for use in connection with private 
lighting sets, telephone exchanges, and as a source 
of supply for cinemas, hospitals, &c., in the event 





Great Britain occupies a leading position in the 





of a failure of the main supply—for 718,000I., or 
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26 per cent. There is a considerable export trade in| Colonel A. G. Lee, engineer-in-chief, Post Office 
accumulators. Portable accumulators (including | Engineering Department. Mr. H. T. Tizard, Rector 
those for road vehicles) totalled 303,3771. in 1936, | of the Imperial College of Science and Technology, 
against 286,402/. in 1935, while stationary accumu- | becomes a Knight Commander of the Bath, and 
lators totalled 262,345/., against 217,080/. Imports | Messrs. F. C. Cook, chief engineer, Roads Depart- 
in both cases are small. | ment, Ministry of Transport, and A. H. Hall, super- 
In recent years, there has been a considerable | intendent of the Royal Aircraft Establishment, 
improvement in the quality of accumulators avail- | Farnborough, Commanders of the same Order. The 
able for the propulsion of electric motor vehicles, | Companionship of the Order of the Star of India is 
and in view of the convenience and economy which | conferred on Mr. F. Anderson, chief engineer of the 
these offer—given a reliable battery for certain | Irrigation Branch, Public Works Department, 
classes of road transport delivery, they are assured United Provinces, and on Mr. T. B. Tate, chief 
of a wide scope. In this connection, the formation, | engineer of the Public Works Department, Punjab, 
towards the end of last year, of Associated Electric | and that of the Order of the Indian Empire on 
Vehicle Manufacturers as a merger of the Young| Mr. D. Penman, chief inspector of Mines in India. 
Accumulator Company (1929), Limited, Electricars,| Messrs, H. A. Lewis-Dale, Deputy Director of 
Limited, of Birmingham, and A. FE. Morrison and| Works and Buildings, Air Ministry, C. Gillman, 
Sons, Ltd., of Leicester, is of considerable interest. | chief engineer, Tanganyika Railways, and A. E. 
The exports of batteries and accumulators by | Hamp, chief engineer, Kenya and Uganda Railways 
the four chief countries are given in Table VIII.| and Harbours, become Commanders of the Order 
It is seen that in the case of batteries, the United | of the British Empire ; and Messrs. 8. M. Dixon, 
States occupies a leading position, and in the case | lately professor of civil engineering, Imperial College 
of accumulators, the United Kingdom leads. lof Science and Technology. E. W. D. Jackson, 
Meters and Instruments.—International exports of | Indian Service of Engineers, W. H. Pearce, city 
meters and instruments are shown in Table IX. | engineer, Gibraltar, and J. G. Strickland, assistant 
director of surveys, Uganda, become Officers of the 
}same Order. 
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ENCOURAGEMENT OF WELDING RESEARCH. 


Gas Waves IN DETONATING 


ENGINES. 


STATIONARY 
The directors of the Lincoln Electric Company, 
Cleveland, Ohio, recently established a trust fund, 
which will be known as The James F. Lincoln Are 
of the end gas, i.¢., the last part of the mixture to| Welding Foundation, in honour of the pioneer work 
burn. Its manifestation has been reported by | of the company 8 president, in promoting arc welding 
some as @ local excessive pressure, by others as | and developing arc welding equipmentandelectrodes. 
a gas vibration. Experiments have shown. how-| [he direction of the Foundation’s work will be in 
ever, that in some engines detonation may occur the hands of Dr. E. E. Dreese, head of the Depart- 
without causing either of these phenomena. We | ment of Electrical Engineering, at the Ohio State 
have received a very interesting report on work | l niversity, who will also be a trustee. The other 
carried out at the Delft Laboratory by Messrs. trustees will be Mr. W. B. Stewart of the Cleveland 
G. D. Boerlage, J. J. Broeze, Dr. H. von Driel and | Bar, and Mr. H. R. Harris, vice-president of the 
L. A. Peletier which throws further light on the | Central National Bank of Cleveland. One of the 
subject. We propose to publish this report in an | Phmary functions of the new body will be the 
early issue, but in the meantime, may say that the stimulation of original design in order that _ 
authors have carried out experiments with pressure welding processes may be more widely utilised in 
measurements at nine places on an L-head engine. modern fabrication methods. lhe consequent arous- 
These have shown that, in this engine, typical | "8 of interest in this rapidly-developing branch of 
stationary gas waves always accompany detonation. | “"S™eering work will, it is hoped, stimulate the 
It was found that of the possible types of vibration | ™genuity of scientists, engineers and skilled workers, 
the one with the lowest frequency, i.¢., a longitu- and thus lead to lower production costs for a very 
dinal wave, predominates. Regardless of the spot large number of the devices and commodities — 
or spots where the spark occurred, the nature of used in manufacture and commerce. We under- 
the vibration was found to be substantially the | Stand that a comprehensive programme of research 
: is being prepared by the directors of the Founda- 


same. The distribution of the wave amplitudes | * . . 
had a typical character, which may be ascribed to ro and that it will be made public at an early 
date. 


the peculiar distribution of the volumes throughout 
the combustion chamber. It may therefore be 
suggested that the vibration amplitudes are very 
largely a function of combustion-chamber shape. In a lecture on the above subject delivered at 
In particular, flat clearance spaces in L-head engines|the Royal Institution, on Friday, January 29, 
may lead to local high amplitudes : any velocity of | Sir William Bragg, O.M., K.B.E., explained how 
yas towards such narrow clearances must build up| X-rays had been used to investigate the molecular 
pressure which may be compared to an effect such| structure of proteins. Every protein, he said, 
as a river “ bore.” It is striking that at the spot | was composed, in the first instance, of a long chain 
where this effect occurred, pistons had frequently |in which two atoms of carbon and one of nitrogen 
cracked in this engine due to prolonged heavy | formed a pattern of three links repeated throughout 
detonation. These fractures may therefore be| the whole length of the chain. Pendants of several 
ascribed to a fatigue effect. In none of these ex-| Varieties were attached to this chain and one protein 
periments was an initial “ burst ’ of excessive pres-| differed from another in the nature and variety 
sure found where the end gas exploded. An|of these pendants. The work of Astbury and others 
important conclusion is that definite distinction | had shown the details of the construction of the 
must be made between (a) the spot where the end | proteins which made up the fibre of wool, hair and 
gas actually explodes, (b) the spot where the maxi-| horn, and it appeared that in some substances, 
mal pressure vibration effect occurs, and probably | such, for example, as the uncooked white of an 
(c) the spot where the | eat effect of the detonation | egg, the protein chain was coiled up into the form 
is greatest. Correlation of the pressure vibrations | ofa ball. Quite recently, Sir William said, Stanley, 
with flame vibrations saown by photographs and of the Rockefeller Institute, had succeeded in 
with the local heat effects of detonation are being | isolating what was almost certainly the virus of the 
investigated, tobacco-plant disease, and also in showing that 
it was a protein. This, Sir William pointed out, 
was most remarkable, since the virus was capable 
reign was|of multiplying itself. Bernal and his collaborators 
had been able to show that the virus was crystalline 
and had used X-rays to measure the regularities 
Compared with other molecules, 


RECENT CRYSTALLOGRAPHY. 


Tue New Year's Honovrs List. 

The first Honours List of the new 
published on Monday, February 1. A _ baronetcy 
is conferred on Mr. P. M. Stewart, lately Com 
missioner for the Special Areas (England and /| of its structure. 





Wales) and knighthoods on Mr. J. A. Aiton, govern- | the molecules of the virus were of enormous dimen- 
sions, having a molecular weight of about 20 millions; 
moreover, they were needle-like in form and had the 
optical properties of a crystal. 


ing director of Messrs. John Aiton and Company, 
Limited, Derby, Mr. W. B. Lang, President of the 
Machine Tool Trades Association, and Lieut.- 


This remarkable 





combination of properties, Sir William suggested, 
was probably to be found in other forms of disease. 
producing virus and the discovery might well 
prove to be of the greatest importance. In the 
course of the lecture a most interesting film, just 
made at Cambridge, was shown to demonstrat: 
the needle-like crystalline form of the tobacvo- 
plant disease virus. Such long thin crystals in 
suspension in a liquid are arranged in random 
orientation as long as the liquid is at rest, but any 
motion in the liquid causes them to set themselves 
in a direction parallel with the flow, just as a log 
does when moving with the current in a river. In 
the parallel arrangement these crystals act as 
polarisers, in the same way that the minute hera 
pathite crystals do in Polaroid,* and this was shown 
in the film by photographing in polarised light 
a bowl of water in which a few gold fish were 
swimming about. The water contained some of thy 
tobacco-plant virus in suspension and the eddies 
resulting from the movements of the fishes’ fins 
and tails showed up in a remarkable manner owing 
to the fact that the long crystals moving in them 
had the effect of rotating the plane of polarisation, 
thus allowing more light to pass through these areas 
than elsewhere. Actually, the eddies appeared 
black, because the film shown was a negative ; 
normally, of course, they would appear as light 
areas. It seems to us just possible that this 
ingenious method might be used for investigating 
eddies in liquids, since other needle-like crystals, 
notably vanadium pentoxide, produce similar 
effects, as was demonstrated during the course of 
the lecture. 
THE British CoMPRESSED AIR SOCIETY. 

The first dinner held by the British Compressed 
Air Society, took place at the Holborn Restaurant 
on Wednesday, the 27th ult., Mr. E. Lacy-Hulbert, 
vice-president, being in the chair, in the absence in 
South Africa of Mr. J. L. Holman, the president for 
1937. The Society has been in existence only since 
1929, and was the outcome of negotiations with the 
Government on matters of policy. The Govern- 
ment attitude in these matters is that it can only 
deal with a responsible body, with the result that 
the Society was formed, member firms now num 
bering 25 and representing makers of compressors 
and penumatic tools of all kinds. It works in 
close contact with the British Standards Associa 
tion, British Engineers’ Association, the National 
Physical Laboratory, &c. On the occasion to which 
reference has been made, Mr. J. H. Jones, O.B.E., 
Director of Industries Division, Department of 
Overseas Trade, was the principal guest, and spoke 
of the assistance the body had been to the Govern- 
ment in its policy of supporting properly organised 
and rationalised industry. He was glad to say that, 
through the co-operation developed, the export trade 
in which they were interested had increased, especi- 
ally in their main market, the British Empire, 
though much remained to be done. In the large 
potential market in South Africa, there had been a 
considerable increase in United States imports, and 
the markets in foreign countries were also restricted 
The Department was anxious to help, and welcomed 
the type of assistance the Society could give. Mr. 
Jones having spoken to the toast of the British 
Compressed Air Industry, Mr. C. Pike, past pres! 
dent, replied. Mr. Pike said that they all appre- 
ciated the help they got from the Department ot 
Overseas Trade and its officials. With regard to 
exports he had found that in his own case figures 
for the past six months showed that these were 
up by about 44 per cent. and that of the four large 
Dominions, South Africa showed up best. In this 
country they had been able to hold foreign com- 
petition in check, and it was now not possible for 
foreign plant to be employed on work coming unde! 
the head of Government relief. Some such policy 
was essential if the spending power of the British 
working class was to be increased. When abroad, the 
Department officials were most helpful, and through 
the work of this Department he felt that they were 
now getting a much fairer share of business than ws 
formerly the case. Mr. W. Reavell, who propos d 
the toast of the Guests, endorsed all that had been 
said with regard to the helpfulness of the Depar' 








* See ENorNeERtNe, vol. exlii, page 235 (1936) 
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ment when abroad on business. The officials helped 
both by way of business information and by warn- 
ings in case of firms of doubtful credit. He also 
instanced a case in Italy where they had assisted in 
securing payment for royalties. He thought that 
we were now getting on better as a result of the work 
done in the first instance at Ottawa which had 
resulted in a change of attitude in the Dominions 
but we could hardly complain of others instituting 
quotas and restrictions when in somewhat different 
form we were doing the same thing ourselves. Mr. 
Reavell concluded his remarks with some very 
kindly references to the Technical Press of this 
country and the high standard which the leading 
journals maintained. Major P. J. Cowan replied 
to this toast, and in the course of his remarks 
thanked the Society for the contribution it had 
kindly made to the Unwin Memorial Fund, having 
in this way definitely acknowledged the services 
rendered to this branch of engineering by Dr. 
Unwin in the early days of development. The 
toast of the Chairman was proposed by Mr. E. C. 
Dunkerton and supported by Mr. R. L. Quertier, 
and Mr. E. Lacy-Hulbert’s brief reply brought to a 
close a very pleasant function. 


Desien IN INDUSTRY. 

The Council for Art and Industry, which was 
apppointed by the President of the Board of Trade 
in January, 1934, under the chairmanship of 
Mr. Frank Pick, has issued its second report. 
This is entitled Design and the Designer in Industry, 
and deals with a subject, which is a natural step 
forward from the first report. The earlier docu- 
ment discussed how the purchasing public could be 
so taught to appreciate design that it would 
demand an improvement in articles of common use. 
The present document deals with the ways by which 
good design can be introduced into the various 
productive processes. The report states that 
before this can be done there is much leeway to 
be made up. Both designers and their designs are, 
it contends, being to a large extent neglected by 
industry, with the result that a number of un- 
necessary blunders are being made. There is a 
tendency to regard expenditure on this branch of 
business as unnecessary though at the same time large 
sums are spent on the search for new and im- 
proved materials and for better productive methods. 
It is not yet recognised that good design has a value 
of its own, An obstacle to improvement is that 
technical and art education have been kept apart 
instead of both working towards a common goal. 
A certain mutual distrust also exists between artists 
and manufacturers ; and it is necessary for improve- 
ment that these bodies should seek to understand 
one another and should work together as partners 
in industrial production. Measures are, therefore, 
recommended whereby the artistic resources of the 
country can be better utilised for industrial purposes 
in future. On the one hand, manufacturers should 
help to secure better art education not only for 
young designers, but for all ranks up to the head 
of the firm, should employ more fully-trained, whole- 
time, designers with better pay and prospects, and 
should also secure the part-time services of artist 
craftsmen, a8 well as of selected architects, painters 
and sculptors. On the other hand, experts in art 
education should seek to understand the industrial 
point of view more fully, while the courses in art 
schools should be modified for industrial purposes, 
and the closest co-operation established between 
these educational establishments and industry. 
Design has a commercial value and British 
industry, which has already won a world reputation 
for its productions, should, by utilising its resources 








of design, also enhance its reputation as a.creator of 
fashion. The report is obtainable from H.M. 
Stationery Office at the price of 1s. net. 

, Norrs ATLANTIC FLy1ne Boat.—La Société Nationale 
de { ructions Aériennes—one of the newly-formed 
me t onstructional groups under the nationalisation 
ore n France—has begun work on a four-engined 
ying boat which is destined for the North Atlantic 
— of Messrs. Air France. The new aircraft is at 

onsay 


= referred to as the C.A.M.S.-Potez flying boat, 

at he names of the two firms, Messrs. Chantiers Aéro- 

wack uo de la Seine and Messrs. Aéroplanes Henry Potez, 

ch have been oe wae the nationalisation plan, 
uville, near Paris. 


and is being built at 


THE INSTITUTE OF METALS. 


THE twenty-ninth annual general meeting of the 
Institure of Metals will be held at the Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, 
London, 8.W.1, on Wednesday and Thursday, March 10 
and 11, The annual dinner of the Institute will 
take place at the Trocadero Restaurant, Piccadilly- 
circus, London, W.1, at 7 for 7.15 p.m., on March 10. 
At 2 p.m. on the afternoon preceding the meeting, 
namely, Tuesday, March 9, a visit will be paid to the 
works of Messrs. Kodak, Limited, Wealdstone, and at 
8.30 p.m., that evening a television demonstration, 
given by Messrs. The General Electric Company, 
Limited, at Magnet House, Kingsway, W.C.2, will be 
attended. The programme of the business proceedings 
of the annual meeting and a list of the papers to be 
presented and discussed are given below. 

Wednesday, March 10, at 10 a.m., presentation of the 
annual report of the Council and the report of the 
honorary treasurer. Announcement of the results 
of the election of the Council for 1937-38. Five papers 
will then be presented for discussion, namely: “ The 
Theory of Age-Hardening,” by Dr. M. L. V. Gayler ; 
‘“Modern Metal Spraying: Processes and Some 
Characteristics of the Deposits,” by Mr. E. C. Rollason ; 
“The Effect of the Addition of Small Percentages of 
Iron and Silicon to a High-Purity 4 per cent. Copper- 
Aluminium Alloy,” by Dr. M. L. V. Gayler; ‘* The 
Effect of Cast Structure on the Rolling Properties of 
Zinc,” by Dr. L. Northcott; and “An Aluminium 
Statue of 1893: Gilbert’s Eros,” by Professor R. 8. 
Hutton and Dr. R. Seligman. 

At 2 p.m., “ Directional Properties in Rolled Brass 
Strip,” by Dr. M. Cook; ‘‘ The Resistance of Some 
Special Bronzes to Fatigue and Corrosion Fatigue,” 
by Dr. H. J. Gough, F.R.S., and Mr. D. G, Sopwith ; 
‘* Stress-Strain Characteristics of Copper, Silver and 
Gold,” by Drs. J. McKeown and O. F. Hudson ; 
“Creep of Lead and Lead Alloys. Part I.—Creep of 
Virgin Lead,” by Dr. J. McKeown; and “ A Study 
in the Metallography and Mechanical Properties of 
Lead,” by Mr. Brinley Jones. 

Thursday, March 11, at 10 a.m., “‘ The Control of 
Composition in the Application of the Debye-Scherrer 
Method of X-Ray Crystal Analysis to the Study of 
Alloys,” by Dr. W. Hume-Rothery and Mr. P. W. 
Reynolds; ‘ Alloys of Magnesium. Part IV.—The 
Constitution of the Magnesium-Rich Alloys of Magne- 
sium and Silver,” by Mr. R. J. M. Payne and Dr. J. L. 
Haughton; ‘The Solubility of Silver and Gold in 
Solid Magnesium,” by Dr. W. Hume-Rothery and Mr. 
Ewart Butchers ; “ Alloys of Magnesium. Part V.— 
The Constitution of the Magnesium-Rich Alloys of 
Magnesium and Cerium,” by Dr. J. L. Haughton and 
Mr. T. H. Schofield; “‘ The Estimation of Grain-Size 
in the Region above 10-* cm.,” by Mr. R. A. Stephen 
and Dr. R. J. Barnes; and “The Constitution of 
Silver-Rich Antimony-Silver Alloys,” by Mr. P. W. 
Reynolds and Dr. W. Hume-Rothery. 

During the afternoon, visits will be paid to the works 
of Messrs. The Gramophone Company, Limited, 
Hayes ; Messrs. The Associated Equipment Company, 
Limited, Southall ; Messrs. Fry’s Die Castings, Limited, 
Merton; and to the Anchor Brewery of Messrs. 
Charrington and Company, Limited, Mile End-road, 
London, E.1. 








GENERATION OF ELECTRICITY IN GREAT BRITAIN.— 
During the year ending December 31, 1936, the total 
amount of electricity generated by authorised under- 
takers in Great Britain, according to official returns 
rendered to the Electricity Commissioners, Savoy-court, 
Strand, London, W.C.2, was 20,220 million units. The 
corresponding figure for last year was 17,568 million units, 
and the difference of 2,652 million units represents an 
increase of 15-1 per cent. 


Tue Brrttsx INstTITUTE oF ENGINEERING TECHNOLOGY. 
—Speaking at the ninth annual dinner of the British 
Institute of Engineering Technology and the British 
Tutorial Institutes, Shakespeare House, 17-19, Stratford- 
place, London, W.1, Mr. J. J. Cleaver announced that 
in the past few years 600 of their students had presented 
themselves for the associate-membership examinations 
of the Institutions of Civil, Mechanical and Electrical 
Engineers, and that 585 of these candidates had been 
successful. Permanent branches of the Institute were 
at work in South Africa, Australia, New Zealand, India, 
and Canada, and a new branch was about to be opened 
in Palestine. The authorities of the Institute had come 
to the conclusion that it would be best for them to 
publish their own text-books and a further development 
was the decision to issue a journal relating to the Institute 
and its work. Another speaker, Mr. Nehra, 
chairman of the Indian Advisory Board in London, 
stressed the value of the work which was being done 
in India by the Institute’s Indian branch, and Sir Abdul 
Qadir, member of the Council of the Secretary of State 
for India, referred to the wide scope which India offered 
to an Institute training its students by correspondence. 
The chair at the dinner, which was held at the Café 
Royal, Regent-street, W.1, was taken by Mr. G. Moore, 








in the absence owing to illness of Mr. D. B. Drake. 





THE LATE MR. W. H. OWEN. 


Ir is with regret that we record the death of Mr. 
William Henry Owen, which took place on January 3, 
after a brief illness, in a nursing home at Wimbledon. 
Mr. Owen, who was chairman and managing director 
of Messrs. Owen Power Plant, Limited, combustion 
engineers, Townsend House, Greycoat-place, London, 
S.W.1, was the eldest son of the late Mr. William Owen, 
of Wolstanton, Staffs., and was born on January 23, 
1870. He received his general education at Mr. 
Brath’s Academy, Wolverhampton, and at the Rev. 
John Bailey’s Preparatory School, Stoke-on-Trent, 
and, in 1886, at the age of 16, was apprenticed to Messrs. 
William Boulton and Company, Limited, engineers, 
Burslem, where he remained for six years. In 1892 
he joined the drawing-office staff of Mr. Benjamin 
Goodfellow, of Hyde, near Manchester, and during the 
succeeding three years was engaged on the design and 
production of Corliss mill engines up to 2,000 indicated 
horse-power, and mill gearing of all kinds. Mr. Owen 
joined the staff of Messrs. Belliss and Morcom, Limited, 
Birmingham, in 1895, and was for some twelve months 
occupied on work connected with high-speed open and 
enclosed steam engines, centrifugal pumps and air 
compressors for power stations and for the Admiralty. 
He also acted as assistant to the works manager on the 
design of special tools and the lay-out of plant. Mr. 
Owen’s next appointment was with Messrs. Robey and 
Yompany, Limited, Lincoln, whose drawing-office staff 
he joined in 1896. He was engaged on the design of 
Corliss winding engines, drop-valve engines and other 
plant, and at this time, we believe, was also responsible 
for the production of an ingenious balanced link- 
motion control for winding engines. 

In 1898 Mr. Owen took up the position of leading 
draughtsman with Messrs. Willans and Robinson, of 
Rugby, and, after continuing in this capacity for three 
years, was appointed chief draughtsman and testing 
engineer to Messrs. James Howden and Company, 
Limited, Glasgow. He remained with this firm for 
23 years, during which he was concerned with the design 
and testing of high-speed engines and boilers and 
turbines. In 1907 he came to London as the firm’s 
technical and commercial representative and was 
responsible for the arrangement of plant, and the 
erection and testing of engines, turbines and boilers on 
site, and also attended to all technical questions arising 
during the carrying out and completion of contracts. 
Mr. Owen relinquished his appointment with Messrs. 
James Howden in 1924, and, in association with Messrs. 
Carrier Engineering Company, Limited, Buckingham 
Gate, London, 8.W.1, devoted himself to the develop- 
ment of certain of his patents relating to high-pressure 
steam boilers, air-preheaters, and other equipment 
concerned with fuel economy. Subsequently, however, 
he established an independent company, and the firm 
of Messrs. Owen Power Plant, Limited, was registered 
in July, 1935. Mr. Owen, who as already stated was 
chairman and managing director of this firm, remained 
in full activity until a few days before his death. He 
was made a full member of the Institution of Civil 
Engineers on February 4, 1913, and was elected to 
membership of the Institute of Marine Engineers in 
1920. 








THE LATE MR. A. J. DUDGEON. 


Tue death of Mr. Alexander John Dudgeon, which 
occurred on January 12, at his home at Claygate, 
Surrey, removes from our midst a veteran engineer and 
naval architect of the old Thames shipyards. The 
eldest son of the late Mr. John Dudgeon, of East 
Lothian and London, he was born on May 20, 1848, 
and received his general education at Wareside Grammar 
School, at the High School, Edinburgh, and finally at 
Liége, Belgium, under Professor Falisse. In 1865, at 
the age of 17, he entered upon a pupilage of five years 
in his father’s firm, Messrs. J. and W. Dudgeon, ship- 
builders and marine engineers, Cubitt Town Shipyard 
and Sun Engine Works, Millwall, London, E. He was 
engaged in the drawing office and moulding and 
machine shops of the firm on the design and construc- 
tion of iron and wooden vessels and engines and 
boilers. In 1870 he was made assistant manager to 
Messrs. J. and W. Dudgeon, and continued in this 
capacity for six years, From 1877 to 1880 he occupied 
the position of managing director of the Northumber- 
land Works, Millwall, which were then engaged on the 
carrying out of structural ironwork and other engineer- 
ing contracts. 

After the closing down of his father’s firm, Mr. 
Dudgeon established a practice as consulting engineer 
and naval architect. He designed and personally 
supervised the construction of steamers, lighters and 
other craft, marine engines and machinery for land 
purposes. He was for many years consultant to the 


City of London Corporation and to the Port Sanitary 
Authority, and was engaged on the design, specification 
or inspection of iron buildings, refrigerating machinery, 





and steam-engine, boiler, heating, and similar plant. 
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He was also for a long period consulting engineer to, 
and representative in this country of, Messrs. John 
Cockerill, 8.A., Seraing and Hoboken, Belgium, dealing 
more particularly with questions relating to blast 
furnaces, large gas engines, structural-iron and steel- 
work, and railway material. Mr. Dudgeon was, in 
addition, consulting engineer to several leading ship- 
owning firms, He often appeared as an expert witness 
in the courts, and especially in the Admiralty Division. 
Mr. Dudgeon was made a member of the Institution of 
Naval Architects in 1890, and was elected to member 
ship of the Institution of Civil Engineers on December 6, 
1904. 


THE LATE MR. A. J. H. POLLEN. 


Tue death of Mr. Arthur Joseph Hungerford Pollen, 
which occurred on January 28, makes another gap 
in the fast-thinning ranks of the students of naval 
affairs whose writings attracted much attention in the 
earlier part of the century. A barrister by profession, 
but deeply read in naval history, Mr. Pollen took part 
in many controversies, and when, in November, 1918, 
his book The Navy in Battle appeared, it was found to 
contain not only interesting and critical accounts of 
such actions as those of the Falkland Islands, Heligo 
land and Jutland, but also his matured views on the 
principles of naval warfare and of naval gunnery, a 
subject which he had made his own. Not 
of his services to this country was his invention of an 
automatic fire-control system. In the introduction 
of this into the Navy he worked for some years in com 
plete harmony with the Admiralty, but, unfortunately, 
differences arose and his name was removed from the 
list of Admiralty contractors. It was, indeed, said at 
one time that when endeavouring to sell his inventions 
to certain foreign powers, he included ideas borrowed 
from the British Navy, but this accusation was after 
wards withdrawn. After the war, the Royal Commis 
sion on Awards to Inventors not only awarded him the 
sum of 30,0001, but stated that they recognised that 
his activities had been of great value to the Admiralty 
and to the country. 

Mr. Pollen was born in 1866, and, his parents being 
Catholics, was sent to the Oratory School. He then 
entered rrinity Colle ge, Oxford, where he took honours 
in history and became known as an excellent speaker. 
At the age of twenty-seven he was called to the Bar, 
Lincoln's Inn, and two years later contested the 
Walthamstow Division of Essex as a Liberal. From 
that time onwards he became well known as a contri- 
butor to the Press on the many naval problems which 
were being discussed, and as time went on became 
closely associated with improvements in naval gun- 
nery. Subsequent to the war he engaged in various 
business activities, in 1927 becoming chairman and 
managing director of Messrs. Linotype and Machinery, 
Limited, and in later years held directorships in the 
Birmingham Small Arms Company, the Daimler and 
Lanchester Companies, the Motor Union Insurance 
Company, Messrs. William Jessop and Sons, and other 
concerns. In 1927 he served as Master of the Coach- 
makers’ Company. 








ILLUMINATING ENGINEERING Socigety.—A section to 
be devoted specially to the subject of industrial lighting 
is now being formed by the Lluminating Engineering 
Society, 32, Victoria-street, London, 8.W.1. A provi- 
sional committee has been constituted, of which Mr. R. O. 
Ackerley is chairman and Mr. J. W. Howell, 2, Savoy- 
hill, London, W.C.2, honorary secretary. By the courtesy 
of the Gas Light and Coke Company, the opening meeting 
will take place at Watson House, Townmead-road, 
Fulham, London, 8.W.6, on Tuesday, February 9. The 
meeting will open at 6 p.m., when an inspection of the 
laboratories at Watson House will take place. At 
7.30 p.m., Mr. H. C Weston, of the Industrial Health 
Research Board, and a member of the provisional com- 
mittee, will give an address on “ Lighting and Industrial 
Performance.” This will be followed by a discussion, 
after which an opportunity will be afforded for suggestions 
in regard to the future programme of the section. Per- 
sons intending to be present at the meeting are parti- 
cularly requested to notify Mr. Howell in advance. 


Tue Late Mr. T. A. Haywarp.—We note with 
regret the death of Mr Thomas Andrew Hayward, 
which oceurred at his hore in Glasgow on January 18 
Mr. Hayward, who was chairman and managing director 
of Messrs. Hugh Smith and Company (Possil), Limited, 
hydraulic engineers and manufacturers of machine tools 
for shipbuilding, Possil Works, Glasgow, N, was in his 
eightieth year, and was a recognised authority on machine 
tools on Clydeside and in other shipbuilding centres. 
He had spent sixty years in the engineering industry, 
and in addition to his ability as a designer was a capable 
works organiser. He received his training in Chester, 
Liverpool, and in London, and was subsequently engaged 
in designing and superintending the construction of 
hydraulic machinery and shipbuilding plant in this 
country and abroad. He was responsible for a number 


of special machines used in the building of the Queen | 
Mary and on various Admiralty contracts. 
was elected a member of the Institution of Engineers 
and Shipbuilders in Scotland in March, 1898. 
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for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of steel 
plates are for ship, bridge and tank qualities, and those fur steel rails are for heavy sections. 11 
The price of quicksilver is per 
bottle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per standard box, but in 
all other cases the prices are per ton. Each vertical line in the diagram represents a market day, and the 
horizontal lines represent ll. each, except in the case of the diagram relating to tin-plates, in which they represent 


prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 





ridge fuse links which have been designed by Messrs, 
A. Reyrolle and Company, Limited, Hebburn-on-Tyne, 


Mr. Hayward | primarily to = a range of high breaking capacity 
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fuses of small dimensions, are now being manufactured 








The pig-iron 


ruct 
fitted 


for currents up to 600 amperes at 500 volts. The small! given in a pamphlet recently published by the firm 








Unrversat Carrripcr Fuses.—The universal cart- dimensions are achieved by the use of fuse element of 
special construction, which allow the cartridge to 
very short. The cartridges themselves are so const 
that end contacts of various shapes can easily be 
A number of test results obtained with these fuses 
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LOUGHBOROUGH COLLEGE 
GENERATING STATION. 


LOUGHBOROUGH COLLEGE, in Leicestershire, is prob- 
ably one of the best-known educational institutions in 
the country. Before the war, the Loughborough 
Technical Institute, as it was then called, did not differ 
to any appreciable extent from other institutions of 
similar type throughout the country. The development 
of this institution into a large and important training 
centre for munition workers, and later into an engineer- 
ing college, was described in ENGINEERING, vol. cx, 
page 199 et seg. (1920), but since that date the College 
has been more than doubled in size. At the earlier 
date, as shown on the plan on page 199 of the 
volume referred to, the buildings comprised three main 
blocks lying to the north of Ashby-road, with some 
minor subsidiary bui!dings in the neighbourhood, but 
at the present time, the groups of buildings constituting 
the College proper occupies well over twice the area 
shown on the plan given, the majority of the new 
buildings lying to the south of Ashby-road. It is not 
our intention to attempt a description of the new 
buildings, and the activities associated therewith, in 
any detail, as at the moment we are more particularly 
concerned with the new generating station opened on 
Thursday, January 21, by Mr. Charles Day. It may, 
however, be of interest to mention that the newer build- 
ings include a junior college, a large automobile repair 
shop, a steam laboratory, gymnasium, hosiery labora- 
tories, handicraft workshops for the training of teachers, 
a textile testing house, and a dyeing laboratory. 

Up till 1921, the whole of the power requirements of 
the College were met by a supply taken from the 
Corporation generating station, but in that year, the 
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generator panels, a booster panel, a wattmeter panel, 
and two feeder panels. The whole of this plant was 
| obtained from the submarines with the exception of the 
Allen engine. The generating station was housed in a 
wooden building. 

The station commenced to generate electricity for the 
College in 1925, and in the first complete year of service, 
the output amounted to 146,242 units. There was a 
steady increase until 1936, the annual output being 
then 444,029 units. During the whole of this period, the 
supply was maintained without interruption. In 1931, 
it became necessary to provide additional plant, and 
after careful consideration, it was decided to provide 
a new building and instal a 330-brake-horse-power 
Mirrlees six-cylinder engine coupled to a 200-kW Brush 
alternator, in addition to the existing units, so that 
alternating current as well as direct current would be 
available. In addition, a 170-brake horse-power 
Vickers-Petter engine with a Crompton generator was 
purchased. The original engines had previously been 
cooled by water from an adjacent brook, but as the 
supply from this source was somewhat uncertain, it 
was decided to instal a cooling tower with a closed 
circulating system. The new station is shown in the 
illustration on this page. In this illustration, the engine 
to the right is the new Mirrlees unit, while the three 
engines at the back, from left to right, are the M.A.N., 
the Vulcan, and the Vickers-Petter units. The switch- 





board is on a gallery at the opposite end of the station 
to that shown. The complete equipment of the station 
now comprises the five engines referred to with their 
generators, a 200-kVA Brush three to six-phase trans- 
former, a 190-kW Brush rotary converter, two motor- 
| driven boosters, two motor-driven compressors, three 
motor-driven circulating pumps, a Cochran waste-heat 





\dmiralty gave the College an opportunity of selecting | calorifier, a stream-line oil filter, and an Imperial 


equipment from certain ex-German submarines lying at 
H.M. Dockyards at Portsmouth and Devonport. The 
equipment available included the main propelling plant 
of the vessels, and this suggested the possibility of put- 
ting the . 
many museum exhibits. 


horse-power M.A.N. Diesel engine and a 550 brake- 


horse-power Vulcan Diesel engine, with their generators, station. 


offer to a useful purpose instead of acquiring so | the waste heat calorifier. 
Ultimately a 1.850 brake- | the heating system, and has sufficient capacity to heat 


|Chemical Industries degreasing plant. Additional 


panels have been added to the switchboard for the new 
plant. The exhausts from the engines are arranged so 
| that the gases can pass direct to atmosphere or through 
The latter is connected to 


|all the rooms in the block containing the generating 
The station is operated in accordance with 


were removed from the submarines and re-erected to | the usual practice, half-hourly logs being taken and 


lorn 


meet 


he main generating plant in a station built to 
the College requirements. The whole of the sub- | 

plant required was also obtained from the sub- 
marines, including a 120-cell battery. A large propor- 
"ion of the apparatus was taken out of the submarines | 
v’ &@ group of students from the College, much of it | 
having to be dismantled before removal. No drawings 
vailable for rebuilding the engines, and many 
& parts had to be replaced. The first engine was 
ip in 1924. While the engines were being erected 
oard was designed and built, all the appliances 
ird being selected from the apparatus removed 

submarines. In all, the equipment of the 

mprised the M.A.N. engine direct coupled 
mens-Schuckert 10-pole tandem generator, the | 
ngine direct coupled to a 10-pole Brown-Boveri | 
eenerator, a 60-brake-horse-power Allen paraffin engine | 
direct coupled to a Siemens 4-pole dynamo, a reversible | 
comprising a Siemens-Schuckert motor and a 
overl generator, a 4-stage Schwarzkopff air | 


two electrically-driven auxiliary pumps | 


and water, and a switchboard containing three 
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| will be conferences of representatives of local authorities, 





continuous wattmeter and voltage records kept. The 
thermal efficiency is worked out daily. All mainten- 


}ance work is carried out in a repair shop, and engine 


adjustments are subject to a regular routine. The 
station, therefore, provides valuable experience for the 
College students. The architect for the new building 
was Mr. E. G. Fowler, F.R.1.B.A. 








HEALTH ConGress oF Roya Sanrrary Lnstirvute. 
The Earl of Dudley is to be president of the Health 
Congress of the Royal Sanitary Institute, which is to be 
held at Birmingham from July 12 to 17. He will deliver his 
inaugural address on Monday afternoon, July 12. The 
Minister of Health, Sir Kingsley Wood, will address a 
general session of the Congress on the following day. 
The deliberations of the Congress will be divided among 
eight sections, dealing with engineering, architecture 
and town planning, hygiene in industry, tropical hygiene, 
sewage disposal and other subjects. In addition, there 





engineers and surveyors, sanitary inspectors, and other 
professional bodies. The offices of the Institute are at 


90, Buckingham Palace-road, London, 8.W.1. ' 
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TRANSVERSE ELASTICITY OF 
BUILDING MATERIALS* 
By R. H. Evans, M.Sc., Ph.D.,and R. H. Woop, Ph.D. 

Ir is significant that few comprehensive studies of 
the transverse strains in concrete and other materials 
have been made in recent years. This is probably due 
to the fact that Poisson’s ratio is not often considered in 
most problems of concrete design. Lynamft has stated 
that in spite of the great amount of experimental work 
which has been carried out there is still much that is 
obscure in the behaviour of concrete. The possibility 
of transverse or lateral creep in tension is usually 
rejected, while Thomast has stated that the longitudinal 
creep of concrete in compression is accompanied by 
| little or no lateral creep of the concrete at working 
stresses. A numberof observations have been made in 
connection with concrete column tests under gradually 
increasing loads, to find whether initial values of 
Poisson’s ratio bear relation to the load-carrying capacity 
of such columns. Keenitzer§ has pointed out that 
a definite method is needed to determine Poisson’s ratio 
for concrete, as the individual] aggregates in the concrete 
mix influence the result. There is, therefore, a real 
demand for a knowledge of the transverse strains in 
materials in both tension and compression and for 
quantitative data for use in the design of concrete 
slabs, arch dams or other statically indeterminate 
structures. 

Apparatus and Experimental Procedure.—Consider- 
able experimental difficulties are experienced in 
measuring the transverse strains in columns, parti- 
cularly when these are tested in tension. The strains 
to be recorded are so small that large optical magnifica- 
tion is necessary. Special optical transverse extenso- 
meters were, therefore, designed for the experimental 
results presented in this paper, which utilised the full 
width of the columns. In principle, these extenso- 
meters resemble Professor Lamb’s well-known double- 
roller lateral extensometer. In the authors’ extenso- 
meters, however, each roller carried two or more 
mirrors so as to step up the optical magnification. 
Thus, four mirror reflections may be made use of to 
step up the optical magnification to eight. Under 
these conditions no reference mirror is necessary and 
if L represents the distance from the mirror to the 
illuminated scale, 1 the distance between the mirrors 
(14 in. in this case) and d the diameter of the rollers, 

8L +6 








then the magnification 


If the scale is 12 ft. away and 4 in. diameter silver 
steel rollers are used, the optical magnification amounts 
to 18,300, so that a displacement of 4, in. on the 
illuminated scale represents a strain of - of an 
inch. 

One of the chief difficulties when making observations 
of the strains in building materials is the error intro- 
duced in the measurements by variations in the tem- 
perature and humidity conditions of the laboratory. 
This error is negligible during quickly applied loads, 
but is of paramount importance in creep tests under 
sustained loads. Consequently, in these tests an 
identical column, known as the control column, 
was always placed alongside the loaded or working 
column, each column carrying identical extensometers. 
This method of making the necessary corrections for 
any changes in the temperature and humidity conditions 
is well known, but preliminary tests at no load show 
that in some cases the agreement between the move- 
ments of the control and working columns was 
unsatisfactory. This was particularly so in the case 
of materials having a low value of the modulus of 
elasticity. 

Again, it is not certain that the changes due to 
temperature and humidity in an unstressed column 
are the same as those in a stressed column. Freyssinet 
concluded that the shrinkage of a column, quite apart 
from creep, increased with stress, while Lynamf con- 
siders shrinkage and creep to be different stages of 

the same phenomenon, and that the decrease in viscosity 
of water with rise in temperature also affects the 
rate of creep. 

| Tests have been made in tension and compression 
/on columns of concrete, sandstone, slate, granite, 
marble and ebonite, the equivalent gauge-length being 
usually 90 in. 

Experimental Results —Numerous graphs have been 
obtained from the columns tested, and in this paper it 
is proposed to refer mainly to the general behaviour 
of artificial stone or concrete and to illustrate the 
results obtained with a few typical diagrams. Figs. 1 
and 2 show the corresponding longitudinal and trans- 
verse strains obtained in a concrete tension column up 


1-630,000 

















* Paper read before Section G of the British Associ- 
ation at Blackpool, on Wednesday, September 16, 1936. 

+ C. G. Lynam, Growth and Movement in Portland 
Cement Concrete. Oxford Univ. Press, 1934. 

t F. G. Thomas, Structural Engineer, vol. xi, page 69, 
1933. 

§ L. K. Keenitzer, Proc. A.S.T.M., vol. 35, page 399, 
1935. 
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to fracture. It is obvious from these diagrams that 
there is a marked agreement between the longitudinal 
and transverse characteristics throughout the period of 


testing. It is also clear that creep or time strains 
appear at all stresses and that transverse creep is 
observed at the same time as longitudinal creep 


This is true in both the tensile and compressive tests, 
and it is important Lynam* states that 
transverse creep does not appear to have been noticed 
at working stresses by many investigators. The ratio 
between transverse and longitudinal strains in tension 
and compression, up to working stresses, appears to be 
sensibly constant for loadings. Thus in 
Figs. 1 and 2, the slope of the load-extension diagram 
during both loading and unloading is approximately 
constant. 

The appearance of transverse creep in 
is demonstrated in Figs. 3 and 4, which 
spectively, the creep-time curve in a tension column 
and th curve at zero load after 
subjecting a concrete column to a compressive stress 
It will be observed that the form of the curve is some 
what similar in tension and compression, the 
being rapid at first and diminishing gradually with the 
lapse of time. The curves also show the existence of 
elastic and plastic time strains transversely as well as 
longitudinally, the elastic-time strain being the strain 
that appears with the lapse of time but is finally all 
recovered after the removal of the load such that it 
is elastic according to the usual meaning of the term 
rhe plastic-time strain appears as a permanent set 
at zero load and is progressive as the loading is increased 
\ repetition of the load brings the transverse strains 
into a “state of well as the longitudinal 
strains. When the load is repeated over as small a 
range of load as possible, a strain is obtained which is 
sensibly free of any time strain. This strain, as 
explained in a previous paper,t has been termed the 
short range rate of strain. If the short range rate of 
strain is determined at a number of increasing loads, 
it is then possible to plot the short integral strain curve, 
this curve representing the deformation of a column 
when loaded instantly or of a column possessing perfect 
elasticity. 

Figs. 5 and 6 show the effect of heavy loading, 
namely, stresses exceeding about one-half the crushing 
strength, on the longitudinal and transverse elastic 
strains. In each case, the heavy loading seems to have 
increased the transverse rates of strain much more | 
than the longitudinal rates, the increase in the trans 
verse rate of strain being phenomenal. This agrees | 
with the results obtained by Noblet who states that 
at stresses beyond the elastic limit the radial deforma- | 
tion increases more rapidly than the axial deformation. | 
In fact, Fig. 5 that the transverse 
strain is appreciably in excess of the longitudinal 
recovery strain at zero load so that Poisson's ratio as | 
caleulated from these recoverable strains will be | 
greater than unity. 

Discussion of Results In 
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Thompson and Smulski,* m for 1 : 2 : 4 concrete varies 


from 10 to 6 up to one-half the ultimate load. 
Yoshidat, however, observed that m increased while 
Davis and Troxell? report that m increases to a stress 
near the ultimate strength after which it decreases 
rapidly, the increase being not due to any change in 
the elastic lateral strain, but to increasing longitudinal 
creep. 

Considering the ratio of longitudinal to transverse 
time strains or creep it is desirable to tabulate the 
experimental results for both working stresses and high 


stresses. These are given in Table I. 


The creep results obtained show that the values of m | 


in compression are sensibly constant during the 


appearance of creep and that the vaiues obtained from | 
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the widths of the hysteresis loops, as illustrated in 
Table I, are also of the same order as those deduced 
from the transverse and longitudinal creep. This is to 
be expected as the formation of a hysteresis loop can 
be explained in terms of instantaneous strain or short 





that, considering elastic strains, Poisson’s ratio ( ) . ; “ag . 
m/ | range rate of strain and elastic time-strain.§ | p to 
TABLE I (3:1 ConcrETeE.) 
Unit Creep or Time Strait 10 
Low Pine 
} aq. in Interval Longitudinal Transverse Width of Loop 
Creep Recovery Cree] Recovery Long rrans 
Lt Hr. min 
ty t working <.000 16 «636 25-3 ss) 70 
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“nH i 233-2 103°7 
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Ju.0e0 1 ” 102-2 57.9 
7 ? 87 10-8 1 
" 0 °1.9 20-42 
increases as the mean stress increases and that the working stresses, creep or time strains give values of 
ratio increases with repeated heavy loading. The | 7-0 to 3-5 for m, these being of the same order as those 


latter implies that with very heavy loading the strains 


are more increased transversely than longitudinally. 
Short range values of m vary in compression from 
5to2-9 for 3: 1 concrete 4-5to 1-2 for 9: 1 concrete: 
and in tension from 5-1 to 5-6 for 3:1 concrete ; 
6-8 to 8-0 for sandstone According to Taylor, 
* C. G. Lynam, loc. cit 
+ J. Gilehrist and R. H. Evans, ENGIneerine, vol. 


CXXxiv, page 519 (1932) 
P. M. Noble, & 
Manhattan 


Expt. Stn. Bulletin, No. 29, 








for elastic strains, namely, 4-5 to 4-9. In the case of 
ebonite, the ratio of longitudinal to transverse creep 
is approximately 2-2 and remains constant. For 
concrete in tension, the values of m deduced from creep 


* Taylor, Plai 
and Reinforced 
H. Yoshida 
No. 98, 1929 
t R. E. Davis and G. E. 
Vol. 29, page 678 (1929 
§ J. Gilehrist and R. H 


Thompson and Smulski, Concrete, 
John Wiley and Sons, 1931. 
World Engin. Congress, Tokyo, Paper 


Proc. A.S.T.M., 
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Evans, loc. cit 





FEB. 5, 1937. 





are approximate since the transverse creep is small, 


It is obvious, however, from the results given in 
Table Il, that m has only slightly higher values jn 
tension. Gehler* found that m had elastic values of 


6 to 7 for concrete in compression and 10 to 12 for 
concrete in tension. Johnsont states that both latera] 
and vertical deformations are proportional to the applied 
loads in tension, so that Poisson’s ratio or 1/m for a 
given specimen is constant from the lower loads up 
to the limit of proportionality. 

When concrete has been subjected to high stresses, the 
results given in Figs. 5 and 6 indicate that the appear- 
ance of transverse creep and the subsequent recovery 
at zero load have increased very considerably. This 
also applies to the transverse elastic strains. The 
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values of m, as deduced from these creep results, are 
still practically constant with the lapse of time during 
either creep or recovery, but have decreased very 
appreciably even in the case of recovery. Tests on 
rich and lean concrete mixes show that at some point 
above 4 to % of the crushing strength, the transverse 
strains increase out of all proportion as compared 
with the corresponding longitudinal strains. This is 
characterised by a sudden increase of the transverse 


rates of strain. In fact, the total transverse unit 
Taste II. 
Load Time Long Trans 
(7-05 sq Interval | Unit Creep | Unit creep 

in.) (mins.) ( 10-6) ( 10 6) 
Lb 
700 79 3-838 0-83 1-6 
1,100 180 11-44 2-65 4 
1,300 277 7-92 14-13 


strain in one case amounted to 0-004, which clearly 
cannot be regarded as true strain, while in another case 
the transverse unit creep immediately before fractur 
was nearly 6 times the longitudinal unit creep. No 
corresponding sudden increase of the longitudinal 
strains is observed and it seems that, at loads about 
one-half of the crushing loads, longitudinal or inclined 
cracks are formed in the concrete columns which mark 
the point where the transverse strains show a phenom nal 
increase. 

Davis and Troxellt have also noticed this 
increase in the transverse rates of strain near 
crushing load while Idie§ and Zisman,|| when investigat 
ing the statically and dynamically determined values 
of Young’s modulus for rocks, suggested that the 


differences observed experimentally must be rel 
to the presence of minute cracks and pores in the stone 
structure which affect the static more than the dynam 
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the 


* W. Gehler, Inter. Assoc. Test. Mat., Zurich. lre- 
print Fig. 31 (1931). ~ 
+ A. N. Johnson, Pub. Roads, vol. 9, page 237, 
* R. E. Davis and G. E. Troxell, loc. cit. 
§ J. M. Ide, Proc. Nat. Acad. Set., Vol. 22, page 5! 
(1936). 
W. A. Zisman, Proc. Nat. Acad. Sci., vol. 
680 (1933). 
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measurements. Richart, Brandzaeg and Brown* have 
concluded that failure starts by splitting of the elastic 
elements. The more plastic elements deform, spread 
internally, and cause splitting. Disorganisation results, 
which gives the impression of failure by shearing along 
inclined planes. Under these conditions the well-known 
pyramidal failure results. The friction between the 
head of the testing machine and the top of the specimen 
causes a lateral restraint on the concrete specimen and 
prevents the splitting extending towards the ends. 
[f this restraint is eliminated by coating the ends with 
paraffin wax, then, according to Fépplt and others, the 
specimen fails by splitting vertically into a number of 
pieces with a considerable reduction of the crushing 
load. These initial cracks may be wholly internal 
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| garded as artificial shrinkage. The creep of concrete 
junder load is consistent with the seepage of water 
through the gel and the laws governing rate of seepage 
and recovery can be looked upon as reversed seepage. 
The water is expelled into the macropores of the 
concrete and reabsorbed during recovery. If more is 
expelled than can be reabsorbed, a permanent set 
results. If specimens are tested wet, seepage from the 
gel is more difficult, so that less time strain appears 
and the specimen will have a higher modulus of elas- 
ticity, this being in accordance with experimental 
results. Thus Davis* observed that creep in air of 


50 per cent. relative humidity was three times that in 
water while Woolsont observed a considerable increase, 
}in the permanent set when concrete was heated to a 
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too, is more in accordance with the gel theory. At 
the same time it is possible that Poisson’s ratio will 
vary across the section, depending upon whether the 
transverse strains are measured on the surface or 
across the width of the specimen, and whether in the 
case of, say, slate the direction of the bedding planes 
will influence 'the results. 

If longitudinal cracks are formed in compression in 
the neighbourhood of the crushing load, it is obvious 
that, in the absence of excessive lateral restraint, the 
crushing strength of the concrete will be governed to a 
large extent by its tensile strength. Failure may be one 
in loop tension or it may be due to the disruptive effect 
of free water. According to Lynam* the presence of 
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when the disproportionate increase of lateral strain 
is first noticed, but can often be easily observed in 
cube crushing tests just before failure occurs. 

The presence of longitudinal cracks does not mean a 
complete breakdown of the phenomena of elasticity. 
It is still possible for the cracks to open and close, 
through local buckling or bending, and to produce 
large elastic transverse strains. A repetition of the 
load will ultimately give a hysteresis loop of great 
width, but which is sensibly closed, showing that the 
column has reached a state of ease. The load or stress 
at which the transverse rate of strain suddenly in- 
creases may correspond with what has been termed by 
many investigators the “ critical’ stress of concrete. 
Clemner{ indicates that failure of a concrete beam 
subjected to repeated loading takes place eventually 
at a stress amounting to 54 per cent. of its modulus of 
rupture. 

Probst§ also noted a critical stress of 47 per cent. 
to 60 per cent. of the crushing strength during rapid 
alternations of load. Below this critical stress the 
elasticity was improved and above it the elastic pro- 
perties deteriorated. It is quite probable that this 
critical stress is the same phenomenon as that noted in 
these experiments in which repeated or sustained 
loading of not less than } to § of the crushing load 
was necessary to produce an appreciable sudden change 
in the transverse rate of strain. 

An examination of the creep-time and -recovery- 
tume curves in both tension and compression shows 
that the general form of the curve is the same in all 
materials. This at first seems to indicate that the 
mechanism of creep is the same in all building materials, 
and that a theory for the production of creep should 
explain satisfactorily the appearance of creep and 
recovery in both tension and compression for natural 
and artificial stones. The gel theory, which has 
been fully developed by Lynam,|| regards shrinkage 
‘nd creep as progressive stages of the same phenomenon. 
According to this theory, movement is mainly caused 
by change of moisture content in the gel produced by 
the hydration of the cement, with consequent swelling 
or contraction of the gel depending as to whether water 
's added or taken away. During creep the water is 
*xpelicd under pressure from the gel and may be re- 





* F. E. Richart, A. Brandzaeg “and R. L. Brown, 


Bullet 190, Univ. of Illinois, 1929. 
Féppl. Mitteilungen aus dem Mech. Techn. 
Laborotorium in Ménchen, Nr. 27, 1900. 


+ H. F. Clemner, Proc. A.S.T.M., Vol. 23, page 338 


§ Lk. Probst, The Structural Engineer, Vol. 9, No. 12, 
Page 326 (1931). 
( Lynam. loc. cit. 





to the surface and evaporated, 
should mark the ultimate creed. 
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; It is not definite, however, that all the creep takes | 


place entirely in the gel. Shank, Davis and others have 
noticed differences in the magnitude of creep in con- 
cretes made with varying stone aggregates, but of the 
same mix. Shank,f on the other hand, did not observe 
creep in the stones themselves when tested alone. 
Phillips, however, has shown the significance of 
yielding in the formation of certain types of rock 
fractures and in the fall of roofs in mines. The authors]! 
have also observed creep in specimens of sandstone, 
marble, granite, millstone grit and slate, and the 
question arises as to whether the creep in holocrystalline 
materials, such as granite, can be explained by means 
of the gel theory. Again, one of the main points in 
support of the gel theory is that no creep is supposed 
to have been noticed in either concrete or stones in 
tension, for this would imply the addition of water to 
the gel. 

The authors’ results, however, have shown that at 
least concrete, sandstone and millstone grit exhibit 
creep when tested in tension. It is possible for the free 
water necessary for expansion of the gel to be present 
in concrete, but unless it is held by adsorption in the 
case of sandstone the gel theory does not appear to 
apply generally. 

Professor G. I. Taylor** has also evolved a rational 
theory to explain plastic movement of crystalline 
aggregates in which the flow takes place in the form of 
sliding of one plane of atoms over another, the planes 
being crystallographic axes. The atoms are required 
to negotiate the potential “ hills” due to the other 
atoms, and, once a dislocation has been set up, the 
potential curves calculated in the area of dislocation 
are such as to promote flow in one direction by lessening 
the “hills” in that direction. The bombardment of 
atoms is sufficiently strong at ordinary room tem- 
perature to give plastic flow in that direction within 
the area of dislocation. Considerable support is given 
to this theory by the model of small magnets con- 
structed by Professor Taylor. 

Experimental results so far do not show that longi- 

* R. E, Davis and H. E. Davis, Proc. Amer. Conc. Inst., 
Vol. 2, page 837 (1931). 

+ H. Woolson, Proc. A.S.T.M., Vol. 6, page 433 
(1906). 

t J. R. Shank, Jowrn. Amer. Conc. Inst., Vol. 2, 
page 1286 (1931). 

§ D. W. Phillips, Inst. of Min. Engin., Vol. 80, page 
212 (1930); Vol. 82, page 432 (193}). 

| J. Gilchrist and Rt. vans, loc, cit. 








 R.H. Evans, Leeds Phil. Soc., Vol. 3, Part 3, page 145 
| (1936). 

** G. I. Taylor, Roy. Soc. Proc., Vol. 145, No. 854 
(1934). 
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free water in concrete will resist a change of volume 
but not change of form, so that longitudinal compres- 
sion will be changed by the water into lateral thrust. 
At low longitudinal pressures this may seep away, 
giving creep, but the head driving the water does not 
increase as rapidly as the frictional resistance to flow. 
Consequently, as the load increases local rupture and 
partial splitting will take place, which may temporarily 
lower the pressure, causing irregular appearances of 
creep. 

The cracks formed will diminish the radial strength, 
of the specimen with the result that it tends to 
split vertically into a number of pieces and will show 
abnormal apparant transverse strains. The crushing 
strength, then, of a concrete cube will thus depend 
on the degree of preservation of its radial tensile 
strength, either by tensile stresses in the concrete, 
spiral reinforcement, or by radial fluid compression. 
The latter method foretold the introduction of the 
Considére column with spiral reinforcement, in which 
the axial strains can amount to about five times their 
normal value before failure occurs through buckling. 
The disruptive effects of larger quantities of free 
water make the ratio of tensile to compressive strength 
of concrete large at an early age, but the ratio de- 
creases with time. At all ages, the true compressive 
strength may, therefore, bear a constant ratio to 
the tensile strength, the ratio being upset at the early 
ages by the effects of free water. Age removes these 
effects and the compressive strength appears to grow 
at a faster rate than the tensile strength. Such factors 
as free water, the shape and size of the specimen, and 
lateral restraint will all influence the crushing load. 
Tensile strength, on the other hand, will be affected by 
initial stresses due to shrinkage and by the shape 
of the specimen. 

It will be observed now that such experimental 
results as those presented in this paper in connection 
with the transverse elasticity of concrete, directly affect 
the general applications of the gel theory as a rational 
means of explaining the elastic and plastic behaviour 
of concrete. Many points are still obscure and call for 
further investigation. The experiments that have 
already been made on sandstone, millstone grit, granite, 
marble, slate, &c., are being pursued to much higher 
stresses than hitherto in order to see whether there 
exists a critical stress at which the transverse rates of 
strain become abnormally high. Attention is also 
being devoted to the existence of longitudinal and 
transverse creep in natural stones when tested in 
tension. 

The authors wish to express their gratitude to the 
Department of Scientific and Industrial Research for 
a maintenance grant for one of them (R, H. Wood) 
and also Professor W. T. David for continual encourage- 
ment in carrying out this work. 





* C. G. Lynam, loc. cit. 





164 


THE CERAMIC SOCIETY. 
(Concluded from page 106.) 


‘ A Nove on the Spalling of Fireclay Bricks,”’ was by 
H. D. Bennie, The term spalling, said Mr. Bennie, as 
applied to refractories, covered different forms of dis- 
integration. One conception was that it was 
breakdown of the structure of a firebrick or of brick- 
work from irregular mechanical strength when subjected 
to thermal shock. This irregular distribution of 
strength was illustrated by the figures for cold-crushing 
strength obtained on testing 20 similar bricks taken 
at random from a manufacturer's stock. The crushing 
strengths ranged from 2,542 |b. to 3,987 lb. per square 
inch. The above explanation did not cover the split- 
ting away of the fused surfaces of bricks exposed to 
very high temperatures and afterwards cooled very 
suddenly, nor the splitting away of the layer of a 
firebrick lining which had become impregnated with 
glass, slag, or metal. The author suggested that 
spalling should be considered solely as the inability of 
a brick, or construction of bricks, to withstand cycles 
of temperature fluctuation or rapid heating or rapid 
cooling, when the maximum temperature was insuffi- 
ciently high to promote a rapid increase in the amount 
of glassy matrix formed during the kiln firing of the 
bricks; and that higher-temperature spalling effects 
should be treated rather as slag or fusion problems, 

For studying the effect of moderate-temperature 
spalling conditions upon firebricks, 5 tons of a Scottish 
fireclay of specified chemical composition and mecha- 
nical analysis in the dry-ground state were selected, 


crushed and ground, and mixed with 1 ton of grog | 


(prepared from the same fireclay) ground and sieved, 
the mechanical analysis being specified, as also that 
of the mixture. The mixture was divided into three 
parts, and one part was prepared for hand-moulding 
by the soft plastic method, by tempering in an edge- 
runner mill. The batch contained 17-30 per cent. 
water and was moulded into 412 bricks. A second 
part was mixed with water in a double-shafted paddle 
mixer, and led thence into a closed horizontal pugmill, 
whence it was extruded as a clay column. 
wire-cut and the clods pressed to form 300 bricks. 


The 


water-content of the clods as pressed was 11-26 per | 


cent 

The third part of the mixture was fed into a 
mixer, sprayed with water, and fed at a water content 
of 44 per cent. to the press boxes of a semi-dry machine ; 
324 bricks were made. After drying, the bricks were 
fired together to therroscope bar 31 melted down, 
32 bent, 33 only slightly bent. After being drawn 
from the kilns, the porosity found to average 
23 per cent., or a little more, for all three batches. 
The cold-crushing strength averaged about 1,564 Ib. 
per square inch for the semi-dry bricks and more than 
double as much for the stiff plastic and soft plastic. 
Specimens of each type were heated in seven hours to 
1,050 deg. C. and maintained at that temperature for 
one hour, and then placed with the narrow, long surface 
resting on a cold iron plate. When cold the crushing 
strength of each specimen was determined. A second 
set of specimens was subjected to five cycles of heating 
to 1,050 deg. C. and cooling on the iron plate before 


was 


determining their crushing strength, and a third set | 


was subjected to 10 cycles before their crushing strength 
was determined. 


Estimation of the effect of the spalling conditions, | 


ipplied by simple observation of the extent of cracking, 
placed the semi-dry brick as most resistant, the stiff 
plastic brick next best, and the soft plastic brick as 
least resistant. In most cases, the soft plastic bricks 
showed a reduced strength after being subjected to 
mild spalling conditions. The stiff plastic bricks 
exhibited a reduction in strength after one cycle, a 
further slight reduction after five cycles, and then an 
increase in strength after ten cycles. The semi-dry 
bricks showed a large increase in strength when sub- 
jected to one cycle of heating and cooling, and while 
this maximum diminished somewhat after five 
eyeles, and further after ten cycles, the final strength 
was nearly 20 per cent. greater than the crushipg 
strength of specimens fresh from the kiln. These 
results appeared to indicate great possibilities for 
improvement of the resistance to spalling of fireclay 
bricks. By adjustment of the grading, altered kiln- 
burning conditions, and d>-airing, much lower porosity 
could be achieved, with the stiff plastic and semi-dry 
It was also suggested that the test might 
be modified by exposing only one third of the brick to 
the full temperature, the rest protruding from the 
furnace. If such investigations could prove the 
possibility of a firebrick of low porosity resisting mode- 
rate temperature spalling conditions, it would: go a 


was 


processes, 


long way towards overcoming spalling under all 
conditions. 

Messrs. F. H. Clews, A. Green, and A. T. Green, 
read a paper entitled “The Action of Alkalies ‘on 
Refractory Materials. The first of this dealt with 


the action of potassium chloride vapour on refractory 
materials at 1,000 deg. C 


. and the second with volatilisa 





the 


This was | 
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tion from alkali impregnated refractory materials at 
1,000 deg. C. and 1,100 deg. C. Part II may be sum- 
marised as follows : 
were exposed to dry potassium chloride vapour at 
1,000 deg. C. for periods up to 367 hours. The attack 
was slight in the case of the silica product, appreciable 
in the case of the aluminous product, and still more 
pronounced with the fireclay product. In no case was 
disintegration or appreciable fluxing of the products 
observed. 

Part III dealt with materials, some of which were 
similar to those used in previous tests, while others 
were different. The rate of volatilisation of alkali 
at 1,100 deg. C. from potash-impregnated silica and 
fireclay materials was much more rapid from the silica 
materials than from the fireclay materials. In this 
respect the results were similar to those reported 
previously for the volatilisation of potash at 1,000 deg. 
C., but there was an approximately fourfold decrease 
in the rate of volatilisation at 1,100 deg. C., compared 
with 1,000 deg. C. 
ture caused a more uniform distribution of potash 
within the material, so that for a given alkali content, 
the concentration of K,O on the external and internal 
pore surfaces (on which the rate of volatilisation 


depended) was actually less at the higher temperature | 


|than at the lower. This conclusion received support 
| from the fact that the volatilisation at 1,000 deg. C. 
| was observed to be less from those specimens which had 
previously received heat treatment at 1,200 deg. C. 
than from those which had only received a preliminary 
heating to 1,000 deg. C. The volatilisation of soda 
at 1,000 deg. C. from impregnated refractory materials 
| was similar to that of potash, but the losses of soda 
}were all smaller than the corresponding losses of 
| potash at the same temperature. The volatilisation 
|from the silica material was several times greater 
| than from the fireclay products. 

A paper on “ The Grading of Coarse Refractory 
| Aggregates,”’ was by Dr. J. H. Chesters and Mr. L. Lee. 
This dealt with preliminary results obtained on the 
grading of coarse aggregates, the mixtures used being 
made up of the grain-size groups: 4 in. to fin. ; 0-095 
in. to 0-024 in.; and less than 0-024 in. Mixtures of 
these three grades have suitable grain-size ratios for pro- 
ducing low porosity mixtures, and could be prepared 
| readily with present industrial and grinding equipment. 

The conclusions drawn by the authors were as follows : 
(1) Dense aggregates containing up to 50 per cent. 
of }-in. to }-in. material and having porosities as low 
}as 19-5 per cent. could readily be obtained by control 
of the grading. (2) The densest mixture obtained in 
the present tests had a grading of § in. to } in., 50 per 
cent.; 7 to 25 mesh, 20 per cent.; through 25 mesh, 
30 per cent. (7 mesh and 25 mesh = 0-095 in. and 
0-024 in., respectively). (3) This densest mixture 
showed a marked tendency to segregate, a limitation 
which might prevent its successful application in prac- 
tice. (4) Any detailed study of the packing of coarse 
aggregates would require years, but such work as had 
been carried out suggested that these materials packed 
in an essentially similar manner to less coarse mixtures 
provided the relative grain size ratios were suitably 
adjusted. 

In a paper entitled “* Experiments on the Grading, 
Porosity and Permeability to Air of Sillimanite Bricks,” 
| by Messrs. F. H. Clews and A. T. Green, the same lines 
were followed as in previous work (also done for the 
Refractories Research Association) by the 
The following results 
of sizes in the 


| 





| British 
| same workers, on silica products. 
| were given :—({1) The distribution 

| material classed as fine (through 80) exert an important 
| effect on the porosity and permeability to air of hand- 
| tamped sillimanite products. For minimum perme- 
| ability, this fraction should consist of the finest possible 
size of grain, and for minimum porosity also a large pro- 
portion was necessary. (2) The lowest porosity of the 
hand-made sillimanite specimens, containing an addi- 
| tion of 10 per cent. of ball clay, was 27-8 per cent. 
(3) The effect of the pressure in making and reducing 
the permeability to air was marked, but was more 
pronounced in the mix containing a higher proportion 
of fines. The hand-tamped product had a permeability 
value of 0-016, while a pressure of 9} tons per square 
inch reduced this to 0-0020. (4) Evidence was given 
of the considerable alteration in the grading of silli- 
manite mixes, caused by the use of high pressure in 
making, which raises the question whether the mix 
giving minimum porosity for hand moulding would 
necessarily yield the most dense product when machine 
pressed. 


The last paper we shall notice was “ The Refractori- 


ness-under-load Test :—Part I. The Effect of Varying 
the Rate of Increase of Temperature, the Cross-Section 
of Test-piece, and the Effect of the Supports. It was 
by Messrs. F. H. Clews, A. Green, and A. T. Green. 
The authors’ summary was as follows :—(1) Speci- 
mens measuring 3-5 in. by 2 in. by 2 in. of nine repre- 
sentative fireclay and silica materials had been 
submitted to refractoriness-under-load tests, taken 
to complete failure by the modified Mellor-Moore 





Three types of refractory products | 


It seemed that the higher tempera- | 
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| method, using rates of heating of 15 deg. C., 10 deg. C., 
| 5 deg. C., and 3 deg. C. per minute. With a load of 
50 lb. per square inch, there was a difference of as 
| much as 100 deg. C. for the fireclay, and 60 deg. C. for 
| the silica material for the temperatures of failure using 
|the fastest and slowest rates. The difference wa; 
fo ogeees to the greater gradient of temperature within 
the test-piece when heated more quickly. The slower 
the rate of rise of temperature, the less misleading was 
the result. (2) Specimens of a fireclay and a silica 
material of the same height and differing areas of cross. 
section showed results which could be reasonably inter 
preted on the basis of temperature gradient within the 
test pieces. The influence of shape, in itself, was not 
conspicuous. (3) The expansion of the supports and 
thrust blocks distorted the shape of the temperatur 
deformation curve of refractory materials. The tru 
temperature of initial softening with two firecla: 
materials were found to occur from 100 deg. C. to 
350 deg. C. below the maxima on the uncorrected 
curves. 














| PISTON TEMPERATURES IN A 
| SLEEVE-VALVE OIL ENGINE.* 


By H. Wricut Baker, D.Sc. 
(Concluded from page 108.) 


WaARMING-UP curves have been obtained for the 
cast-iron piston, and for the L8-alloy piston. In both 
cases the engine was started when cold and run under 
one-quarter load till temperatures were steady, when 
| the full load was applied. On starting, and after 
| increasing the load, 90 per cent. of the subsequent 
|increases of temperature of the aluminium piston 
were reached in about 3 minutes, and stability in 





7 minutes. The corresponding times for the cast-iron 
| piston were approximately double these amounts. 


| giving a comparison closely in agreement with that 
|furnished by the results of corresponding tests on 
| 12-in. diameter pistons. 

The increasing experience of the test team and 
improvements in the testing method and mechanism 
| resulted in greatly increased consistency in the results 
obtained with the aluminium pistons. A few of the 
test results with injection timing 21 deg. before T.D.( 
| are shown in Fig. 14. The temperature at the centr 
| of the piston appears to follow a normal course, increas- 
| ing from 157 deg. C. at 20 brake horse-power to 275 deg 
C. at full load. The two concentric rings of thermo- 
couples, at half-radius and full radius, show quite 
clearly the effect of swirl. The maximum temperature 
of the crown is displaced about } in. away from the 
centre in the direction of thermocouple 9, though the 
temperature at this point will be only about 1 deg. C 
above that at the centre. Both rings of thermocouples 
show maximum temperatures on the radius from 
point 1 to point 9, i.e., 225 angular deg. from the jet 
in the direction of swirl, the temperatures being sym- 
metrical about this line. At full load, the extreme 
variations of temperature at concentric points are 
about 23 deg. C. at the half-radius and 17 deg. C. at the 
edge of the piston. This dissymmetry of temperature. 
together with the uncertainty relating to the position 
of isothermal surfaces through the metal towards the 
edge of the piston, adds considerably to the probable 
errors in estimates of heat flow into the piston. For the 
central area, up to the half-radius, the probable rates 
of heat flow in centigrade heat units per square inch 
per minute at brake mean effective pressures of 30 |b. 
60 Ib., and 90 Ib. per square inch are 2-1, 2-6, and 4-5 
(mean values for L8 and Y-alloy pistons) corresponding 
to 1-8, 2-8, and 4-1 for the cast-iron piston. At any 
given brake horse-power over the whole range, the 
skirt temperatures of all three pistons do not differ 
by more than 10 deg. C. The temperature differences 
in the thickness of the crown metal are considerable 
| At the centre this difference varies from 6 deg. € at 
| 20 brake horse-power to 16 deg. C. at 60 brake horse 
| power, the corresponding figures at the half-radiu- 

| being 17 deg. C. and 34 deg. C. 

Fig. 15 shows a number of temperatures recorded 
for the Y-alloy piston. The ignition timing is as ™ 
Fig. 14. Considering how greatly the Y-alloy pisto! 
| differs in design from the L8-alloy piston, the tempera 
| tures are in remarkable agreement. Centre tempera 
| tures at all loads are practically identical, but the Y- 
‘alloy piston has edge temperatures 10 deg. C. anc 





| 15 deg. C. lower at light and full loads than the L&-allov 
piston. 

Chief interest centres in the measurements mid 
on opposite sides of the thickness of the head, 


and on the ribs and struts, as differences of opimio! 


exist as to the extent to which the latter affect stiff 
and distortion and the load which would cause failur 
of the piston. Obviously the single criterion of crow! 
strength cannot be used for the full comparison of t! 
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| Engineers, Internal Combustion Engine 
Friday, January 15. Abridged. 
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piston with the L8-alloy piston, which has been designed | 


with a somewhat stiffer skirt and heavier pin bosses ; 
and, though heavy struts support the bosses in both 
eases, their attachment to the ring belt, and not to the 
erown, in the L8-alloy piston, will result in cooler bear- 
ng surfaces. The temperatures under the piston heads 
it the half-radius, measured by the thermocouples 4, 
and 4A,,* are the same, though it will be seen that the 
former has been selected as being a specially hot point. 
Point 2,, at the junction of the edges of the ribs, is about 
ik deg. C. cooler at full load than point A, on the 
unribbed piston ; and point 11,, on the edge of a long 
rib, at the half-radius, is 10 deg. C. cooler than point 
4A,. Temperatures measured on the strut, at points 8, 
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%, 10, and 12, appear to offer no special problems. A 
slight amount of distortion in the alignment of the 
bearings might be anticipated from the fact that 
point 10 on the strut is some 18 deg. C. hotter than 
point 6, which is on the ring belt and slightly higher 
in the piston. It must be remembered, however, that 
point 6 is on the cool side of the piston, and that, 
judging by the tests on the L8-alloy piston (No. 1), the 
orresponding points at similar levels but in line with 
the struts will be hotter than point 6 by at least 2 deg. C. 
tor the forward strut and 10 deg. C. for the rear. Point 
# will also be low in temperature owing to its position 
between two ribs, so that the distortion, if any, must be 
slight, and will be of the opposite sign to that 
produced by pressure loading. Over the range of 
temperatures recorded the variations in strength and 
elasticity of the piston metal are very slight, and an 
assumption of uniform strength would lead to smaller 
errors than several other assumptions upon which 
ns would have to be based. 

feet of engine speed at constant brake mean 
pressure is illustrated in Fig. 16, which shows 
btained on the L8-alloy piston (No. 1), those 
Y-alloy piston (No. 2) being almost identical. 
s figure the B.M.E.P. is 64-7 lb, per square inch 
and the injection timing 21 deg. before top dead centre. 
An increase of speed from 800 r.p.m. to 1,400 r.p.m. 
at ke mean effective pressure of 64-7 lb. per square 
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* The suffix refers to the pistons Nos. 1 (L8 alloy) 
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inch increases the temperature at the centre of the 
piston from 177 deg. C. to 219 deg. C., a difference of 
42 deg. C. The rise of temperature is a linear function 
of the speed, as was shown to be the case for small 
pistons between speeds of 2,000 r.p.m. and 4,000 r.p.m. 
At the edge of the piston the difference is 30 deg. C. 
and at the skirt about 16 deg. C. The corresponding 
rise in temperature of the walls is 14 deg. C. The heat 
flow into the central portion of the piston would appear 
to be constant over the range of speed just mentioned, 
while the total heat flow increases by 40 per cent. These 
figures seem to indicate that the increase of velocity 
of swirl does not ensure a constant angular period of 
combustion, which tends to lag somewhat at high speeds 


Fig. 15. 
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A number of experiments, during which the outlet 
temperature of the cooling water was raised in successive 
stages, serves chiefly to illustrate the effect of special 
features of engine design. In each case the temperature 
at the outlet was increased from 43 deg. C. to about 
76 deg. C. by decreasing the quantity of water circulat- 
ing. At light loads the effect on the lower half of the 
cylinder walls and on the piston was to raise the 
temperature by approximately 2 deg. C., while at full 
load the temperatures remained unchanged. In seeking 
for an explanation of these results, it is interesting to 
note that of the total rise of 33 deg. C., only 21 deg. C. 
is contributed by the jacket round the cylinder walls. 
Assuming that the temperature rise is uniform up the 
barrel from the point of entry of the water to the level 
of the top of the exhaust passages, and that the top 
piston land is clear of the sleeve, the maximum tempera- 
ture rise of the block, level with a thermally conductive 
portion of the piston (i.e., the top ring), is 17 deg. C. 
for the alloy pistons and 13} deg. C. for that of cast-iron. 
Moreover, the lower 3} in. of the cylinder, and an 
average length of 6} in. of the sleeve are almost in- 
dependent of jacket variations, being largely exposed 
to the constant temperature of the crankcase. The 
effective temperature variations of the cylinder are thus 
reduced to 5 deg. C. and 4 deg. C. when considering the 
alloy and cast-iron pistons, respectively, and the 
possible variations of the pistons to 4 deg. C. and 
3deg.C. Even these figures will be excessive when the 
greater stagnation of the water at high temperatures, 
and the large proportion of heat contributed by the 
water-cooled exhaust passages (equivalent to the 
‘*exhaust bend” of poppet-valve engines) are con- 
sidered. It must be expected therefore that the effect 
on the piston of a reduction of oil viscosity due to an 
increase of temperature will only be measurable if the 
whole of the water in the cylinder barrel is maintained 
at a high temperature. 








PistoN TEMPERATURES IN A SLEEVE-VALVE OIL 
ENGINE. : Erratoum.—We regret that, in reporting Mr. 
J. F. Alcock’s contribution to the discussion on Dr, 
Wright Barker’s paper on page 97 ante, we attributed 
the statement to Mr. Alcock that, in working out likely 
temperature values, he had found the maximum tempera- 
ture at any part of the sleeve to be about 50 deg. C. 
This should have read “‘ maximum temperature excess 
(over the cylinder temperature) at any part of the 
sleeve.” A further error occurred in the preceding state- 
ment that some idea was gained as to the amount of 
clearance necessary for the sleeve from the rough idea 
of the likely values worked out by the speaker. Actually 
Mr. Alcock stated that some idea was gained from the 
clearance necessary for the sleeve, that is, he was arguing 
that the sleeve-cylinder temperature difference could 
not be, in any zone, greater than that at which all the 
sleeve-cylinder clearance would be taken up by the 
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NOTES ON NEW BOOKS. 


THE question of the value of examinations is one 
much discussed by those interested in education. The 
point has many times being made that a written 
examination may not be a fair test of one candidate 
against another. The examinee with a retentive 
memory may very possibly obtain more marks than 
his neighbour not so blessed, but possibly, none the less, 
having a much better fundamental knowledge of the 
subject concerned. Again a candidate of nervous type 
may quite fail to display his real quality in an examina- 
tion room. These considerations have led to sugges- 
tions that such vital examinations for many young 
people as, for instance, those for the Higher Certificate, 
should be abolished, the place of this credential being 
taken by some form of report or diploma based on the 
full school career. The obvious weakness of this 
proposal lies in the fact that any grading of young 
people on such a system would have to be done by 
their own schoolmasters, and it would appear that 
employers and higher educational authorities continue 
to hold the opinion that assessment of the merits of 
young people applying for posts, or for entrance to a 
university, should be made by some outside authority. 
Those who, in spite of this difficulty, wish to argue 
the case for the abolition of examinations will find 
much material for their purpose in a recent book 
entitled Examinations, written by Mr. W. J. Galbraith 
and published by Messrs. John Bell, Sons and Daniels- 
son, Limited, London, at the price of 8s. Mr. Galbraith’s 
main purpose would appear to be to protest against 
the system of examinations for the Certificate of 
Competency, conducted by the Mines Department of 
the Union of South Africa, but he allows himself to 
stray over the whole examination field. In the course 
of his digressions, he recounts interesting incidents 
illustrating the weakness of the examination system and 
of examiners, but he presents his evidence with such a 
complete absence of judicial fairness that he tends to 
weaken his own case. On the South African question, 
his essential point appears to be that a fully-qualified 
and first-class practical man may be unable to do 
himself justice in a written examination. This is a 
reasonable contention, but when an author states that 
he ‘‘has never yet known of a single instance of a 
person having passed a professional examination 
entirely on his own merits,” and continually implies 
that the candidate is the examiner’s “ victim,” he 
tends to produce the impression that he is perhaps not 
altogether a safe guide in a difficult field. 


Mr. E. H. Blake’s book, Drainage and Sanitation, 
now published in its fifth edition, revised by Mr. W. R. 
Jenkins (Messrs. B. T. Batsford, Limited, price 15s. 
net) is, as former readers will have appreciated, a 
practical text-book on the house as a human habita- 
tion, its surroundings and construction from foundations 
to ridge tiles, with detailed descriptions of the methods 
employed in ventilation, heating, lighting, water and 
waste services. The description of small installations 
for the disposal of the sewage of country houses or 
small institutions not connected to public sewers is 
one of the most interesting sections of the work. Mr. 
Jenkins, in his revision for this edition, has rewritten 
the chapters dealing with warming appliances, water 
supply, sewage disposal and refuse destruction in view 
of recent developments. 


For a number of years Professor K. von Terzaghi 
has devoted his attention to an examination of the 
structure of clay and sand, with a view to formulating a 
theory for the mechanics of homogeneous soil, in which 
account is taken of the relations between the elasticity , 
permeability and porosity of the materials. According 
to the conclusions thus arrived at, when loads are 
imposed on a mass of clay containing water the effect 
is that of initiating hydrostatic pressure in the capillary 

ges of the material, which, in turn, tends to cause 
outward flow of the liquid and a consequent decrease 
in the distance separating the grains. This outward 
flow of water is prevented in cases where the liquid does 
not completely surround the mass of material, under 
which conditions the clay undergoes distortion without 
change of volume. If, on the other hand, the loaded 
material is immersed in water, the flow is resisted by 
frictional agencies acting on the sides of the capillaries, 
when the volume of the material decreases until the 
flow ceases and the load acts directly on the particles. 
The property of permeability, which has a small value 
for clay, varies according to Darcy’s law, the controlling 
factors being the size and shape of the grains, and the 
porosity. Thus, when a mass of clay is shrinking, 


the capillary-pressure is equivalent to the stress that is 
necessary to produce the same volumetric contraction 
in the presence of water, which is equal and opposite 
in magnitude to the hydrostatic pressure exerted by the 
surface-tension effect at the open end of the capillary 





expansion of the sleeve. 


Conversely, when dry clay is placed in 


passages. 
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water the subsequent swelling process is due to the | 


elimination of the surface-tension action, combined 
with the repulsive effect of the unbalanced capillary 
pressure associated with the inward flow of the liquid. 
This instructive and important theory forms the subject 
of a book written by Professor K. von Terzaghi and 
Dr. O. K. Frohlich, entitled Theorie der Setzung von 
Tonschichten, eine Linfiihrung in der analytiache 
Tonmechanik, in which due consideration is given to the 
related problem of the distribution of pressure on 
foundations in general, and systems of piles in particular. 
The work, which is published by Franz Deuticke, of 
Leipzig, at a price of 12 marks, may be recommended 
as an introduction to a scientific study of the properties 
of strata containing clay, for this is a masterly treat- 
ment with respect to both details and general principles. 
It may also be added that the volume contains a 
number of very interesting problems for students 
of general physics. 


Although for many purposes turbines have taken 
the place formerly occupied by the reciprocating type 
of engine, the latter form of prime mover nevertheless 
retains its position as a subject of study for engineers. 
This is partly due to the fact that the crank and 
connecting-rod mechanism is of fundamental import- 
ance when the matter is viewed from the dynamical 
aspect of machine design, since consideration of the 
mechanism leads to some instructive problems con- 


cerning the motion of the various parts and, con- | 


sequently, the inertia forces produced by reciprocating 
machinery. Moreover, the subject lends itself equally 
well to both geometrical and analytical methods of 
solution, as is shown by Dipl.-Ing. W. Fesenfeld ina small 
book entitled Besondere Aufgaben aus der Dynamik im 
Schiffamaschinenbetrieb, which is published by Dr. Max 
Janecke, of Leipzig, at a price of 2.80 marks. This 


concise and well-arranged essay on the dynamical | 


problems connected with reciprocating engines should 
appeal to many students, as the subject is discussed 
in a manner that can be followed without much diffi- 
culty by readers acquainted with German. As is 
suggested by the title, particular attention is given 
to the case of marine engines, by the inclusion of a 
treatment of the torsional oscillation of propeller shafts. 
Here only the simple type of system is examined, which 
procedure has enabled the author to give a fairly full 
account of the elementary theory without touching on 
points that chiefly interest specialists in this class of 
work. Since mention is made of the fact that the 
hulls of ships are liable to execute transverse vibrations 
under the influence of the unbalanced forces involved, 
students of naval architecture might well peruse this 
brochure. Marine engineers also will find neat methods 
of solution in this practical treatment of the subject. 


A thorough grasp of the theory of harmonic motion 
enables students to examine a wide range of subjects 
connected with physical science, since the idea of waves 
enters into the consideration of problems in acoustics, 
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| to non-members, and 7s. 6d. to members), provide an 
| excellent survey of developments and a review of pro- 
| gress in chemical science which took place during 1935. 


| These reports are always regarded with interest, as 


they furnish much information of fundamental import- 
ance and scientific interest, and give references to 
original literature covering a very wide field, so that the 
book is of permanent value. The volume under review is 
modelled on the familiar plan, and is again edited by 
Mr. T. F. Burton. There is no section dealing with 
the explosives industry, as that feature appears in 
alternate years, A number of new contributors appear 
in this issue; these include Mr. W. A. Damon on 
Acids and Alkalies, Dr. Donald Burton on Leather 
and Glue, and Mr, C. Jepson on Sanitation and Water 
Purification. In a short review detailed comment is 





impossible, but some of the sections can be referred 
to as masterpieces of compression and thoroughness. 


| Dr. Speakman discusses the steady progress made in 


electricity, mechanics and optics. The analytical treat- | 


ment of oscillations is, of course, common to all these 
subjects, whence it is possible to form mechanical 
analogues of the various phenomena included within 
such a survey of physics, which procedure affords con- 
siderable help to teachers engaged in the process of 
constructing models for elucidating certain points in, 
for instance, the theory of electrical circuits. It is thus 
practicable also to deal simultaneously with general 
principles, such as, for example, those pertaining to 
scoustical and electrical filters, mechanical models of 
which enable students to visualise the significance of 
the characteristics of such filters. The advantages 


offered by this common way of approach to the general | 


subject of oscillatory motion are clearly demonstrated 
by Professor J, Granier in his volume entitled Les 
Systemes Oscillants, where the author exemplifies the 
matter with reference to the foregoing aspects of science. 
About half the work, which is published by Dunod, of 
Paris, at a price of 45 francs, is devoted to a discussion 
on oscillations involving one degree of freedom, the 
straightforward treatment of which can easily 
followed by engineers in general. Systems with more 
than one degree of freedom are examined in the second 
half of the book, the value of which is enhanced by the 
fact that the reader's a.tention is repeatedly drawn to 
analogous forms of given problems in physical science. 
This commendable feature of the work adds interest 
to the matter as a whole, and it makes for easy applica- 
tion of principles that are of first importance to electrical 
engineers in particular. In this connection it is to be 
remarked that a light mathematical equipment suffices 
for this study, which is developed mainly with the aid 
of graphical analysis. 


be 


Together with the reports dealing with pure chemistry 
published by the Chemical Society, the Annual Reports 
on the Progress of Applied Chemistry, Volume XX, 1935| head, where it is discharged through a jet. 
(London : 


Society of Chemical Industry, price 12s. 6d 


| resembling wool is not far distant. 


the textile industry, and indicates how current political 
difficulties are reflected in the large amount of atten- 
tion given to new sources of supply of cellulose for 


| rayon and nitro-cellulose manufacture, and to attempts 


at preparing totally new types of artificial fibre, cul- 
minating in the hope that the synthesis of protein fibres 
Mr. W. A. Damon 
refers to the marked increase in the production of 
sulphuric acid, a good guide to general conditions in 


|industry, to the continued rapid expansion of the 


| phenomenal 


artificial-silk industry and the increased use of chlorine 
in bathing pools for water sterilisation. In discussing 
the economic aspects of rubber, the reports refer to 
the fact that Japan is now the third largest consumer 
of raw rubber in the world, and that European rubber 
manufacturers are viewing with some anxiety the 
development ; strenuous efforts have 
been made in order to bring about restriction of 
Japanese imports into Europe. 








DIESEL PILE-DRIVING HAMMER. 


Tue Diesel pile-driving hammer illustrated in Fig 1, 
and shown in use in Fig. 2, is a development of a petrol 
pile driver introduced by Messrs. C. H. Johnson and 
Sons, Limited, Smedley-road, Manchester, 8, and since 
it operates on the Diesel principle, is claimed to be ex- 
tremely economical. The tup a is hollow and acts 
as a cylinder, which moves up and down on the two 
guides, 6 being a fixed piston which forms part of the 
anvil. For the lower part of its travel the hollow tup 
covers the piston and compression is effected as the 
space between the end faces of the piston and bore 
diminishes as the tup continues to fall. At an appro- 
priate moment, before the tup comes into contact 
with the anvil, the striker ¢ comes in contact with a 
fuel-injection pump lever d, actuating the pump and 
forcing oil up the internal passage e to the cylinder 
The 


| charge fires and the expansion of the gases lifts the tup 

























































Fig. 2. 


again to the top of its travel, the process being re- 
peated so long as the fuel supply continues. 

It is stated that in the upward travel the swirl of 
air underneath the rising open-ended cylinder is effective 
in scavenging the cylinder of exhaust gases, so that 
the air entrapped in the course of the next downward 
stroke is adequate to ensure perfectly satisfactory 
combustion. No special cooling arrangements are 
necessary, since the piston is continually being exposed 
to air. The height of the jump can be regulated by a 
hand cable attached to the fuel pump f, by which the 
fuel supply can be controlled. 

Starting is effected by merely hauling the tup a up 
to its highest position, where a catch is engaged which 
holds it there for the time being. The winch rope is 
then disconnected and the tup is allowed to fall, on 
the release of the catch by a hand line. In falling, the 
trapped air is compressed to 30 atmospheres. The 
appliance starts up immediately. As will be evident, 
it has remarkably few parts, and no batteries, magnets, 
&c., to get out of order. It is very strongly constructed. 

Two sizes are made: one with a falling weight of 
6 cwt. and weighing 12 cwt., and the other with a fa!i'ng 
weight of 9 cwt. and a total weight of double that 
amount. 








CATALOGUES. 


Tube-Bending Machine.—A folder from Messrs. Murray 
and Paterson, Limited, Coatbank Engine Works, Coat 
bridge, describes the Bonn hydraulic bending machine 
which is capable of cold bending steel tubes up to 8} in 
outside diameter without filling. 

Boiler and Conveying Plant.—A special publication has 
been prepared by Messrs. International Combustion 
Limited, Aldwych House, Aldwych, London, W.C.2, 
giving an attractive and informative pictorial survey © 
activities at the Derby works of this firm. 

Telephones.—Requisites for telephone installations tor 
office, institution and industrial purposes, including trans 
mitters and receivers, switchboards, automatic exchanges. 
and secret interphones, are dealt with in a new catalogue 
received from Messrs. Gent and Company, Limited, 
Faraday Works, Leicester. 

Pulley-Blocks and Electric Hoist.—Leaflets from Messrs 
Herbert Morris, Limited, Loughborough, refer to Weston- 
pattern differential pulley-blocks with plain or swivelling 
chain guides up to three tons capacity, and a new 
portable electric hoist designed to bridge the gap between 
the hand pulley-block and the more complete electr' 
hoist-block. 

Pre-Cast Floors. 
Com Limited, 


-Messrs. The Trussed Concrete >'«* 
Horseferry House, Westminster, 


any, 
Leaien S.W.1, have sent us a catalogue concermng 


their Truscon pre-cast floors of the suspended-ceiling 
on 


ad suspended-tread types. The design, construct 
advantages, and sound-resisting and service accomm 
tion qualities are adequately discussed, with illustrat.o! 
showing examples in course of construction and 
sleted. Comparative costs are given in @ sep 
leaflet. 
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WueEn describing the exhibits at the Birmingham 
Section of the British Industries Fair in the past 
few years, we have pointed out that the exhibition 
has been gradually changing its character. Although 
its success is undoubted, and is demonstrated by the 
steadily increasing demand for space, the Fair is 
becoming of less value from the point of view of the 
heavy engineering industries, and of increasing 
value to those firms who specialise in domestic 








have referred are only held biennially, and that the 
Machine Tool Exhibition, which may also be 
mentioned in the same connection, is only held 
once every four years. 

Even as it stands, the display at Castle Bromwich 
is somewhat misleading, as the first impression 
received by the casual visitor is of a very excellent 
exhibition of aluminium ware, household fittings, 
stoves, and so on, but a disappointing display of 

















Fie. 1. 


appliances. Although the term “ heavy industries 
section ” has always been somewhat of a misnomer, 
siace some of the most important heavy industries 
have never been represented, those of our readers 
who had an opportunity of visiting the Fair in 
ité earlier days may recall the extensive display of 
heavy-oil engines, some of them of considerable 
size, and of large electrical plant such as trans- 
formers. Other exhibits in the heavier class which 
have been shown in the past are oil locomotives, 
motor vehicles, excavators, and a very extensive 
display of road-making machinery. The fact that 
many of these exhibits had, of necessity, to be 
displayed in the open, and that after the trial of a 
date in May in 1935, the decision was reached to 
continue to hold the Fair in February, must un- 
doubtedly have had an adverse effect on the display 
of such appliances. The major factor influencing 
the display of heavy machinery, however, is pro- 
bably that exhibitors have found such exhibitions 
as the Shipping, Engineering and Machinery 
Exhibition and the Public Works, Roads and Trans- 
port Exhibition more favourable for their purpose. 
Although, in this case again, the time of holding the 
Fair may well have exerted an adverse influence, 
we believe that the basic factor has been the some- 
what remote situation of Castle Bromwich. Apart 
from a rather tedious journey from the centre of 
Birmingham, the site is sufficiently convenient 
for ‘business people with their headquarters in the 
Midlands, but it is frankly inconvenient as the site 
of a national exhibition, and we are still not without 
hope that a really representative display of the 
products of the heavy industries may ultimately 
be established in London. It may be remarked 
that the two London exhibitions to which we 





products of more technical interest. Actually, 
there are still many stands of considerable interest 
from a broad engineering standpoint, but owing to 
the large size of the exhibition, they do not stand 
out as prominently as might be considered desirable. 
The best display from an engineering standpoint 
is undoubtedly that of presses, which are, of course, 
very widely used in the Birmingham area, but it 
is only necessary to mention some of the other 
exhibits at the Fair, which opens on Monday next 
and closes on February 26, to show that a little 
patience in looking out the more interesting stands 
may be well rewarded. Among the exhibits to 
which particular attention may be called are flour 
mills, industrial weighing machines of various types, 
unit heaters, welding machines, stokers and other 
boiler accessories, generating sets, and pulverising 
and grinding machinery for various materials. We 
may commence a description of the exhibits by 
dealing with some of those products of special 
technical interest. 

Although there are very few internal-combustion 
engines on exhibit at the Fair, three interesting 
examples are shown by Messrs. The Associated 
Equipment Company, Limited, Southall, Middlesex. 
They consist of a marine oil engine, a ship’s auxiliary 
generating set, and a transportable self-contained 
generating set complete with radiator. The marine 
oil engine is illustrated in Fig. 1, on this page. Itisa 
six-cylinder model with a cylinder bore of 115 mm. 
(4-53 in.) and a piston stroke of 142 mm. (5-59 in.), 
giving a capacity of 8-85 litres (540 cub. in.). The 
compression ratio is 16 to 1, and the maximum 
rated speed for continuous operation is 1,650 r.p.m., 
at which speed the engine develops 100 brake-horse- 
power. For high-speed craft, a special rating of 











125 brake-horse-power at a maximum governed 
speed of 2,000 r.p.m., is obtainable. It is of interest 
to note that these engines are being built to replace 
the earlier petrol units on the London river-police 
boats. The engine can be supplied for either direction 
of rotation to suit twin-screw vessels, and where 
weight is of particular importance, both the upper 
and lower halves of the crankcase can be supplied 
in silicon-aluminium alloy, the normal material 
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Fies. 1 anp 2. 100-H.P. Marine Om ENGINE; 
Mgssrs. THe AssocraTeED EQuipMENT CoMPANy, 
LIMITED. 


being cast-iron. Provision is made on the crankcase 
for mounting a reverse and reduction gearbox, the 
arrangement resulting in a totally-enclosed flywheel 
and coupling, as shown in the illustration. If, how- 
ever, unit construction is not desired, the ball housing 
may be detached, leaving the flywheel and coupling 
flange exposed. The engine is built to Lloyd's 
and Admiralty requirements, and all the auxiliary 
units are gear driven. The cylinders are of the 
monobloc type, fitted with detachable hardened 
cast-iron liners, inserted in the block by the freezing 
process. The cylinder heads are made in two units, 
each covering three bores. The combustion chamber 
is of the well-known A.E.C.-Ricardo pattern. The 
valves are mounted in the heads, and as shown in 
Fig. 1, both heads are enclosed by a single cover 
extending over the whole of the valve gear. A neat 
appearance is given by incorporating the intake 
manifold in this cover. The valves are operated 
by push rods and rockers of normal design from the 
camshaft located in the crankcase. The valves are 
made of special silico-chrome alloy to ensure long 
life and freedom from pitting or other valve trouble. 
The pistons are of heat-treated aluminium alloy and 
have four pressure and two scraper rings. All six 
rings are made from hardened iron. The gudgeon- 
pins are of the fully-floating type. They are of case- 
hardened steel, and are held in position by circlips. 
The connecting-rods are H-section drop forgings in 
nickel-chrome steel, and are carefully matched for 
weight at both ends, Lead-bronze bearings are 
employed for the big-ends. The crankshaft is a 
drop forging machined all over. It is of exceptionally 
stiff design, and is carried in seven main bearings 
3-35 in. in diameter, the crankpins being 2-95 in. 
indiameter. Counterweights are fitted and the shaft 
is provided with a vibration damper. The main 
bearings are of centrifugally-cast lead bronze. The 
caps are rigid steel drop forgings, secured to the 
crankcase by through bolts, forming the cylinder- 
head studs at their upper ends. 

Dry-sump lubrication is employed, with a duplex 
pump of the gear type. The oil is drawn from the 
main supply tank, which is fitted with cooling coils, 
and forced to the main and crankpin bearings. The 
pistons, small-ends and camshaft are lubricated by 
oil thrown off the rotating parte. The valve gear 
is fed with low-pressure oil, bled from the main oil 
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28-KW Sares AuXILIARY GRNERATING Set; Messrs. THE 
ASSOCIATED EquipMent Company, LIMITED. 


pump. ‘Two water pumps are fitted, the arrange- 


ment ensuring only a small temperature difference | chamber 


between the bottom of the cylinder jackets and 
the cylinder heads. A plunger pump deals with the 
cold “ make-up" water which enters the exhaust 
manifold before mixing with the hot water circula- 
ting round the jackets. 
led to a thermostat and by-passed overboard until 
the water circulated by the second pump, of the 
centrifugal type, round the cylinder and head 
jackets reaches a temperature of about 80 deg. C., 
at which temperature the thermostat diverts cold 
water from the manifold into the cylinder and head 
cireuit. A bilge pump of the plunger type is fitted, 
and arrangements are available for connecting this 
pump to the main cooling system in the event of 
failure of the water-cooling plunger pump. The 
weight of the complete engine, without reverse gear 
but including flywheel and electrical equipment, is 
approximately 2,240 lb. with the cast-iron crank- 
case, and 1,880 Ib. with the silicon-aluminium alloy 
crankcase. Torque and brake-horse power curves 
on a speed base are reproduced in Fig. 2. 

The marine auxiliary set shown by Messrs, The 
Associated Equipment Company, Limited, is illus- 
trated in Fig. 3, above. This set consists: of an 


A.E.C. four-cylinder oil engine coupled to a marine | cylinder bore of 120 mm. (4°69 in.) and a piston 


type drip-proof generator, by means of an A.E.C.- 
Spicer flexible coupling. The generator is rated at 
28-kW at 1,250 r.p.m. The engine is very similar 
in general construction to the marine unit just 
described, but has a cylinder bore of 108 mm. (4-25 
in.) and a piston stroke of 146 mm. (5-75 in.). The 


swept volume is, therefore, 5-35 litres (326 c.c.). - 55 kW. 
The main differences between the two engines,| with a radiator, the latter being mounted on an 
apart from the number of cylinders and the cylinder | extension of the main base. 


dimensions, are that in the smaller model the cam- 


shaft is located on the cylinder head instead of in| Greenwood and Batley, Limited, Albion Works, 
83 in. instead of | Leeds, exhibited a screw percussion press exerting 
2-95 in. in diameter, and the lower half of the crank- | 125 tons pressure, together with hot- and cold- 
case forms a pedestal on which the upper half is | forging machines, all of which were described at 
pedestal is | length on page 167 of our 141st volume (1936). 
fitted with four large inspection doors, through | the present Fair they are showing a 220-ton screw 


9. 


the crankcase, the crankpins are 


carried, as shown in Fig. 3. The 


From the manifold, water is | 


} at 


and has a separate 
cored out to 
contain an oil filter. The 
cooling water is circulated 
by centrifugal pump 
driven at approximately 
1} times the engine speed. 
This pump is fitted with 
graphite packing instead 
of the more usual gland, 
the packing being stated 
to require no attention for 
least twelve months. 
The engine is fitted with an 
air filter and a water-tem- 
perature regulator, and the 
exhaust manifold is water- 
cooled and has a remov- 
able cover. The make-up 
| water pump is coupled in 
tandem with the fuel pump, and an oil cooler, 
visible at the front end of the pedestal in the figure, 
| is fitted. The overall length of the set, exclusive of 
| the starting handle, is 6 ft. 9 in., and the dimensions 
lof the base are 6 ft. by 2 ft. 3in. The set can also 
| be supplied with a four-cylinder engine having a 


lons, 


a 


Fig. 5. 


stroke of 146 mm. (5-75 in.), the set being then 
rated at 37 kW. The third set referred to, shown 
by the same firm, consists of a six-cylinder A.E.C. 
oil engine with a cylinder bore of 115 mm. (4-53 in.) 
and a piston stroke of 142 mm. (5-59 in.) directly 
coupled to a B.T.-H. alternator, the set being rated 
As already stated, this set is provided 


At the British Industries Fair in 1936, Messrs. 


In 





which access can be gained to both the main and | press, a hot-forging machine to handle up to 1} in. 


big-end bearings without disturbing any other part | bar, and a }-in. solid-die cold header, which are | 17 in., and the table measures 22 in. by 24 in 
The lower part of the crankcase also | severally illustrated in Figs. 4 and 5 on this page and | driving an input of 10 h.p. is required. 


of the engine. 


acts as an oil sump, having an oil capacity of 10 gal-|in Fig. 6 on Plate VII. 


The press, a high-speed | 


Macutne ; Messrs. GREENWOOD AND BATLEY, 


LIMITED. 


j-in. Copp Heapger; Messrs. GREENWOOD AND BaTLey, LIMITED 


machine, delivering up to 12 strokes per minute, is 
similar in design to the machine shown last year, being 
No. 10 of a standard range in which the 125 ton press 
was No. 7 and which extends to No. 12a, a wide-frame 
model giving a maximum pressure of 440 tons. These 
heavy-type machines, while primarily designed for 
the production of steel and non-ferrous hot pressings. 
are also suitable for cold stamping requiring @ con- 
centrated heavy pressure, a characteristic of a 
friction screw press being that the maximum 
pressure is exerted at the end of the stroke. 

The press has a main frame of close-grained cast 
iron, 24 in. between the uprights, with two high- 
tensile steel tie bolts shrunk in place ; cast-steel 
slides with adjustable wearing strips ; and a screw 
of nickel-chrome steel, 7} in. in diameter, forged and 
ground, surmounted by a cast-steel friction wheel. 
The friction dises are of cast iron, carried on a shaft 
running in ring-oiled bearings. An automatic 
ejector mechanism is fitted, and is adjustable to giv' 
the required lift. A band brake and spring reversing 
stop are also provided, the brake acting as the slide 
approaches the top position, and being releas d 
automatically as the press restarts. The st! 
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The description given a year ago of the ~ (:reen- 
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Fie. 6. 220-Ton Screw Press; Messrs. GREENWOOD AND BATLEY, Fie. 7. 70-Ton Screw Press; Messrs. TAYLOR AND CHALLEN, 
LIMITED. LIMITED. 
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Fic. 9. PortTasLe Compressor Set: Messrs. B.E.N. Patents, L! 
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bat ” 1}-in. hot-forging machine applies generally 
to the machine now displayed, and need not be 
repeated in detail. The machine is representative 
of a range of seven sizes, from } in. to 4$ in., the 
sizes in each ease indicating the maximum bar 
capacity. The 1}-in. machine marks sundry differ- 
ences between large and small sizes, the bed being 
of cast iron in this and smaller mechines, unless 
otherwise specified, whereas the larger sizes have 
cast-steel beds. In the smaller machines, also, a 
special attachment is incorporated, enabling them to 
be run semi-automatically for the production of rivets 
at a single blow. The machine is run continuously 
while heated bar stock is fed in by hand, a blank 
being cut off, headed, and ejected at each stroke. 
The 1}-in. machine is also the largest of the series 
in which the clutch (and with it the brake) is operated 
by foot pressure alone. The larger sizes have a com- 
pressed-air motor, controlled by the foot treadle, and 
taking air at 80 Ib. to 100 Ib. per square inch. 
Another feature of the 14-in. machine is that, while 
normally driven by motor, as shown in the illustra- 
tion, it can be driven alternatively by flat belt from 
a line shaft to the rim of the flywheel. The machine 
has a stroke of 6 in., and, driven by a 10-h.p. motor, 
will give 90 strokes per minute, with maximum 
upsetting and gripping loads of 80 tons. 

The }-in. double-stroke cold-forging machine: 
shown in Fig. 5, is crank-operated, and designed 
to take solid dies. The frame is of cast iron, the 
forged nickel-chrome heat-treated crankshaft being 
supported in gunmetal-lined bearings of the solid- 
sleeve type, so that the thrust is taken directly on 
the main casting and not on the bearing caps or cap 
bolts. The header slide is of cast iron, and renewable 
liners are fitted in the bed for the bottom bearings. 
Side wear is taken up by an adjustable steel taper 
slip fitted to one upright side of the guides. In the 
design of the pitman the pressure pin is so secured 
that, in the event of a jam, no elaborate re-adjust- 
ment of the punches is needed when reassembling. 
The cut-off is operated by an adjustable slotted 
dise driven from the main shaft by a link and a cam 
slide. The wire stock is fed by the feed rollers 
igainst a stop and cut off by the first movement 
of the cam ; the final movement brings the blank 
into the heading line, where it is pushed into the 
die, and the cut-off slide returns to its original 
position. A knock-out mechanism ejects the headed 
forging. The double-stroke action is accomplished 
by a vertical slide, carrying the tools and working 
in V guides on the main slide, the vertical movement 
being imparted by a box cam through levers in which 
provision is made for adjustment. The drive is by 
belt on to the flywheel, which is of cast iron and 
held between friction discs to permit slipping should 
. serious jam occur. A foot-operated brake is pro- 
vided for stopping the machine after the drive is 
disconnected. The working speed is from 240 to 
280 r.p.m., at which 5 h.p. is required for driving. 

Messrs. Taylor and Challen, Limited, Derwent 
Works. Birmingham, 19, are showing in operation 
two presses designed for the production of hot brass 
pressings. One of these, a crank press of 100-tons 
capacity, has been previously described in ENGry- 
EERING, of February 28, 1936, page 224. The other, 
@ 7)-ton high-output friction screw press, with a 
maximum stroke of 11 in., is illustrated in Fig. 7, 
Plate VII. The frame is a one-piece iron casting 
of heavy seetion, reinforced by two forged-steel tie- 


bolts. shrunk into place. The screw is a heat- 
treated nickel-steel forging, carrying at its upper 
end a flywheel which, as the press is intended to run 
at high speed, is approximately equal in diameter 


to the driving dises, which make 270 r.p.m. Adjust- 
ment of the height to which the slide rises, and thus 
of the intensity of the blow, is regulated by a hand- 
wheel, which controls the movement of the lever 
carrying the flywheel brake. A bottom extractor is 
fitted. actuated by the slide, and so arranged that 
the stamping is lifted out of the die on the early 
Part of the upstroke. The extractor then falls 
automatically, leaving the article loose in the die, 
Which remains in position for the next stroke. 
~ may be mentioned that Messrs. Taylor and 
‘hall n, Limited, are showing also a notching press, 
similar to those previously described in our columns, 


for slotting the stator rings of motors, and a 40-ton 


melinable press with a double-roll feed mechanism. 
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The maintenance of machinery produced by pre- 
cision tools requires that the repairer’s equipment 
shall also be capable of working within close limits 
of accuracy, and for automobile work in particular, 
it is no longer sufficient for a garage claiming to 
undertake all classes of overhauls to possess only 
the small general-purpose lathes and drilling 
machines formerly regarded as adequate. Messrs. 
Joseph Lucas, Limited, Great King-street, Bir- 
mingham, 19, and their subsidiaries, have produced 
in recent years a variety of small electric tools to 
meet the demand for a better quality of garage 
work, and will display a representative selection on 
their stand, among them the Rotax }-in. electric 
valve refacer, illustrated in Fig. 8, on Plate VII, 
which has been lately added to the range. 

The machine is designed to deal with valves 
having stems from } in. to # in. in diameter, and 
heads from 1 in. to 4 in. in diameter, and consists 
of a heavy box-section base casting supporting a 
fixed head carrying the grinding-wheel spindle, and 
a swivelling work head carrying a low-speed spindle 
and chuck to hold the valve. The grinding wheel is 
5 in. in diameter, and to ensure true running, it is 
driven by a constant-speed motor and the spindle 
bearings are of the pre-loaded type. The chuck 
spindle is precision ground, with hardened chuck 
seats, the valve stems being held in double-ended 
spring collets. Two sizes of collet cover the full 
range of stem diameters, and collets are also avail- 
able for short valves, as used in motor-cycles, and 
for the special valves fitted to four-cylinder and 
eight-cylinder Ford cars. 

The work head can be set, by a graduated scale, 
to any angle from 15 deg. to 90 deg. Feed and 
traverse motions are controlled by screws with 
balanced handles, and the slides, which are well 
protected against the entry of grit, are self-adjusting 
for wear. The grinding-spindle motor is of } h.p., 
and drives by a single endless rubber belt. The 
chuck spindle is driven by a separate motor through 
a double belt reduction. Both switches are housed 
in the front of the base casting. The equipment 
includes an attachment for grinding valve-seat 
reamers, and a diamond tool and holder for dressing 
the wheel. The machine can be supplied with 
motors suitable for either alternating current or 
direct current up to a maximum voltage of 250. 
The maximum frequency on alternating current is 
100 cycles. 

It should be mentioned that Messrs. Joseph Lucas, 
Limited, are also showing an extensive range of 
electrical equipment for motor cars and aircraft, 
together with accessories of various kinds for these 
and other purposes. Demonstrations will be given 
of the Luvax triple system of central chassis lubri- 
cation, the compensated voltage-control system for 
motor-cycles, which regulates the dynamo output 
according to the state of charge of the battery, and 
of the apparatus used in the Lucas works for testing 
distributors. 

The exhibits of Messrs. B.E.N. Patents, Limited, 
of Gorst-road, Park Royal, London, N.W.10, 
include a number of fixed and portable air com- 
pressors, paint-spraying apparatus, and power- 
driven equipment of various kinds for garage use. 
In the last-named section of their display, which 
includes a two-gun high-pressure car washer, 
sanding and polishing machines, a hydraulic jack, 
a power grease gun and other accessories, they are 
showing the new B.E.N. “ Pneu-flator,” an electric- 
ally-operated portable compressor set, which is illus- 
trated in Fig. 9, on Plate VII, and has been intro- 
duced to deal with giant pneumatic and other large 
types of automobile tyre. The machine consists 
of a light steel base mounted on 8-in. rubber-tyred 
wheels, carrying a compressor, electric motor, and 
pressure chamber, and fitted with tubular handles 
for transporting purposes, 15 ft. of air hose, and 
the same length of cab-tyre cable. The fittings 
also include a control switch, pressure gauge, 
ball relief valve, drain cock, &c. The protected- 
type ball-bearing motor is a repulsion-induction 
machine if for alternating-current supply, or 
compound-wound for direct-current, and drives 
by belt a vertical single-acting compressor, of 2-in. 
bore and 2-in. stroke, displacing 24 cub. ft. of 
air per minute, and capable of delivering it up to 


be used, therefore, for other purposes besides tyre 
inflation ; such as spring spraying, paint spraying, 
or high-pressure grease injection. The compressor 
cylinder and head are liberally finned for cooling, 
and in addition, a coiled copper after-cooler is pro- 
vided, over which air is circulated by vanes in the 
flywheel. An air filter is fitted on the intake, and 
other features of the design are stainless-steel suction 
and delivery valves, and a drop-forged steel con- 
necting rod. Lubrication is by splash from a large 
sump in the totally-enclosed crankcase. The overall 
dimensions of the unit are, length 27 in., width 15} 
in., and height 30 in. ; and the net weight is 110 lb. 
It is claimed that, as a result of the moderate rating 
of the compressor and the effective cooling and 
separation ensured by the after-cooler and pressure 
chamber, the “ Pneu-flator’’ consistently main- 
tains a high efficiency, and no hot air, or vaporised 
oil or moisture, is pumped through to the tyres. 
At a small extra charge the machine can be provided 
with an automatic inflator, combining in one 
fitting, with single-lever control, a pressure gauge, 
air valve and universal chuck, and suitable for any 
pressure from 10 lb. to 136 lb. per square inch. 

As in previous years, Messrs. M. and C. Switchgear, 
Limited, Kelvinside Works, Kirkintalloch, Glasgow, 
are showing examples of their metal-clad oil-break 
switchgear, which is intended for use in industry 
and in mines. Fig. 11, page 170, illustrates an ex- 
ample of this firm’s recently-developed panel or 
cubicleemounted oil circuit breaker, important 
features of which are the saving in floor space which 
its employment allows and the ease with which it 
can be built into composite boards. The circuit 
breaker in this case has a current-carrying capacity 
of 200 amperes and is fitted with two parallel 
breaks per phase. It is of the triple-pole loose- 
handle oil-immersed type with three over-current 
trips and a chassis suitable for cubicle or panel 
mounting. The chassis carries plug sockets, 
connection terminals, slide rails, safety interlocks 
and a hinged cover for the contacts and can be 
mounted on any flat surface which allows an 
aperture to be made for its terminals. The draw-out 
portion serves as an isolator and completely isolates 
the outgoing terminals. 

The same firm have also developed a range of 
Buxton-tested contactor-operated starting gear, 
examples of which are illustrated in Fig. 10, page 170 
and Fig. 12, Plate VIII. The starter comprises a 
totally-enclosed three-phase contactor and three-pole 
thermal over-current trips. The “start” and “stop” 
contacts are supported from the main base, not from 
the cover, only the push buttons being assembled in 
the latter. There are no flexible connections round 
the hinge of the enclosure and all the live parts 
are carried on the base mounted in the case. The 
starter can be arranged for local, remote, float or 
limit switch operation. Fig. 10 illustrates an 
example of the first method, while Fig. 12 shows a 
conveyor-control station for use in mines with three 
push-pull switches. 

The contactor in this equipment has three identical 
contact arms and an auxiliary switch for maintaining 
the operating-coil circuit. The fixed contact is a 
rigid brass section with a hard-drawn copper tip 
of liberal proportions. The moving contact com- 
prises a pressed-brass channel section. This encloses 
the steel pressure spring, which controls the copper 
contact tip. Both the fixed and movable tips are 
identical. The contacts are arranged so that the 
circuit is made and broken at a point on them remote 
from the running position. The contact arms are 
mounted on a bakelite cross-bar, while the opera- 
ting coil is wound on a moulded bobbin of the same 
material and has a lower temperature rise with the 
same minimum operating voltage as that allowed 
in the British Standard specification. Easily re- 
movable are shields are provided, but the con- 
tactor will rupture normal standstill currents without 
the aid of these safeguards. The operating coil 
can, when necessary, be made accessible by with- 
drawing a split-pin from the stop which limits the 
travel of the moving parts. This stop can then 
be lowered and the coil removed. The stop is 
placed as far from the hinge as possible in the 
interests of mechanical design and to eliminate 
bounce. 








a pressure of 150 Ib. per square inch. The unit can 





The over-current trips are of the thermal type. 
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The bi-metal strip does not, however, carry current, 
and is therefore of the same relatively heavy section 
throughout the whole range of the ratings. It 
cannot be fused or burnt out. The heating elements 
are of high melting-point alloy which does not 
oxidise or deteriorate under repeated heating and 
cooling. They are enclosed in fireproof troughs and 
are designed to have a low watt loss. Each unit is 
provided with three individual adjustments and is 
complete in itself. The units all operate one 
switch, an arrangement which enables the contacts 
in the coil circuit to be reduced toa minimum. The 
trip switch itself is designed to give a quick-break 
action. The over-current release gives a time lag 
which is approximately in inverse proportion to 
the overload. After tripping it must be reset by 
hand. If the tripping overload persists after re- 
setting, the release will trip with a shorter time lag 
and this will persist until the overload is removed. 
As already stated, the “‘start’’ and ‘‘stop” push 
buttons are mounted in the cover and actuate con- 
tacts which are located on the base. The “ stop” 
button also acts as the re-setting device for the over- 
current trips, so that the starter cannot be held in 
against an overload. 

To comply with the Mines Department require- 
ments for a Buxton certificate the cast-iron enclo- 
sure has broad machined flanges, the cover being 
secured by an adequate number of properly 
shrouded bolts. External terminal chambers are 
used which can be arranged for the fitting of 
screwed conduit or armoured cable glands. 

In the operation of a ship-repairing establish- 
ment the provision and maintenance of a sufficient 
stock of wood shores has always been a major item 
of the cost sheet. The life of a wood shore, at 
least in that capacity, is comparatively brief, and 
the varying shapes and sizes of vessels placed in a 
single dock in the course of a year’s working requires 
that a number of different lengths of shore shall 
always be available, representing in the aggregate 
a considerable capital outlay. An interesting design 
of telescopic steel shore, for which a number of 
advantages are claimed, is shown on the stand of 
Messrs. Stewarts and Lloyds, Limited, of Glasgow, 
Birmingham and London, and is known as the 
Elderslie tubular steel shore. As will be seen from 
the illustrations, Figs. 13 to 15, Plate VIII, it con- 
sists of an inner tube of solid-drawn steel sliding 
within a similar outer tube, and held in position by 
a modified form of bayonet catch. As usually made, 
the outer tube is of 7 in. outside diameter and } in. 
thick, and the inner tube, of the same thickness, 
is of 5} in. outside diameter. 

Inside the end of the outer tube are welded three 
recessed sockets, shown in Fig. 14, and seven rows 
of keys, shaped to fit into the sockets, are welded 
at intervals of one foot on the outside of the inner 
tube. Tosetthe shore to a given length, the inner 
tube is withdrawn until the keys are clear of the 
sockets and is then rotated slightly and pushed in 
or pulled out to the desired extent. The overall 
length obtained at each setting is marked on the 
inner tube above the upper key, so that no measure- 
ment is necessary in setting. A locking hook main- 
tains the setting while the shore is being placed 
in position; in use, the axial load prevents the 
keys from disengaging. In the belled-out end of the 
inner tube a renewable hardwood plug is fitted, to 
butt against the ship’s shell plating. The other 
end of the outer tube, which rests on the dock 
altars, is closed by a square steel plate, welded in 
place, attached to which is a hardwood block to 
prevent damage to the altars. Lifting eyes are 
provided for manceuvring the shores into position, 
and drain holes are drilled along the underside 
of the outer tube to avoid accumulation of water. 
The weight of the complete shore is stated to be 
about 4} cwt., or about the same weight as an 
18-ft. wood shore, and at least 2 cwt. less than a 
wooden shore of the full length, viz., 24 ft. to which 
the steel shore can be extended. Among the 
advantages claimed for the Elderslie shore are 
the reduced amount of handling required owing 
to the range of adjustment ; a permissible reduct- 
ion of about 20 per cent. in the number needed 
for a given ship, owing to the wider spacing 
made possible by the greater strength; longer 


life—estimated to be about 15 years, against the 
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5 years’ maximum for wood shores; and a consi- 
derable reduction in the total stock necessary, 
as each shore may be set to seven lengths. The 
initial cost of steel shores is higher than that of 
wood, as might be expected, but it is estimated that 
this would be recovered in about 3} years’ normal 
working. Special forms of Elderslie shore are 
also made for use in shipbuilding yards, and there 
are, of course, many other applications for which 
they are suitable. 

Other exhibits displayed on the stand of Messrs. 
Stewarts and Lloyds, Limited, include pipes and 
tubes ranging from } in. to 54 in. bore, for gas, steam, 
oil, water, and other applications, with examples 
of a large variety of joints, including the Victaulic 
type, the Johnson coupling, and Stewarts’ inserted 
joints for coated and lined pipes up to 72 in. bore. 
Samples of pig-iron produced by the company are 
also shown. Articles fabricated from tubes include 
several types of steel pitprop, and “ Controlled 
Yield * supports for underground roadways; and 
among the general exhibits may be mentioned 
specimens of anti-corrosive protective coatings for 
pipes and other steelwork. 

The electric-welding equipment exhibited by 
Messrs. Holden and Hunt, Cox’s Lane Works, Old 
Hill, Staffordshire, includes a 25-kVA spot welder, 
which has been designed for heavy-duty work 
and more especially for high-speed welding on light 
steel sheets. It is illustrated in Fig. 16, Plate VIII. 
This work necessitates the welds being made by a 
short straight-through travel of the operator’s foot 
at a speed in excess of that at which a time- 
control gear can be actuated. The reduced foot- 
pedal travel is obtained by the use of toggle 
gear, which multiplies the pressure two hundred 
times, thus reducing the effort required and giving, 
it is claimed, perfect control of the weld with no 
heat spread or crystallisation. Actually, the weld 
is almost instantaneous. An automatic trip switch, 
with a wide range of adjustment, is fitted at the 
back and there is a four-way heating-speed box on 
the side to cover the machine's range. The electrodes 
are water-cooled and can be quickly fitted with 
renewable tips of varying shapes to meet different 
requirements. These tips are made of Scaden alloy, 
which has from six times to eight times the life of 
hard copper. The machine has a welding capacity 
from the thinnest to No. 18 gauge sheet for instan- 
taneous welding, and up to in. total thickness 
for general welding in mild steel. It is also capable 
of welding stainless steel, aluminium, thin copper, 
nickel, brass and, indeed, any weldable metal. The 
gap between the welding tips can readily be set to 
meet any requirements. 

It should be added that in this machine, as in 
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the other spot welders made by the firm, the fram: 
is of cast-iron and completely encloses the high- 
tension parts. The levers are of cast steel and are 
protected from all risk of shock. Even during weld- 
ing, all the exposed parts can, we understand, ‘be 
handled with impunity. Control is entirely from the 
foot pedal, the operator being seated. The 12-kW 
welder shown is fitted with a weld-time valveless 
control gear, which enables the period during which 
the current is flowing to be automatically controlled. 
This gear can be cut out when it is desired to use 
the machine as a plain spot welder. Special jigs 
and stakes can be fitted and the pedal can be adjusted 
forwards or backwards, or swung in a complete half- 
circle, and these, together with a rise and fall adjust- 
ment, make the machines easily capable of handling 
the most awkwardly shaped articles. A number of 
the firm’s butt welders are also being exhibited. 

Messrs. Serck Radiators, Limited, Warwick-road, 
Birmingham, 11, whose newly-introduced “ Sercku- 
lator ’ was a feature of their stand at the 1936 Fair, 
have now developed on the same general principle 
a gas-fired unit heater for situations in which 
steam or hot-water are not suitable. The unit, 
shown in Fig. 17, Plate VIII, consists of a nest of 
vertical tubes, enclosed in a casing, and internally 
heated by horizontal rows of gas burners beneath. 
A bracket behind the casing supports a small 
electric motor, driving a fan which circulates air 
over the external surfaces of the tubes. The 
outflow is regulated by louvres, and a damper 
controls the discharge of the products of com- 
bustion, which may be either led to a chimney or 
returned to the suction side of the fan and mixed 
with the circulated air. An automatic-control 
panel, usually arranged for wall fixing, supports 4 
thermostat governing the gas-supply valve, which 
lights the main gas by a permanent pilot burner 
when the fan is switched on, and a solenoid which 
cuts off the gas supply when the fan motor !§ 
switched off. 

The illustration shows the smallest of the three 
standard sizes, which are designated respectively 
models 150, 300 and 400, the numbers indicating 
the gas consumption in cubic feet per hour. The 
corresponding deliveries in cubic feet of air per 
minute are 1,000, 1,800 and 2,500, and the fan 
motors, running at 1,425 r.p.m., are respectively 
rated at ,'; h.p., } h.p., and $ h.p. when supplied 
with three-phase, 50 cycle, alternating current at 
440 volts. With the products of combustion passed 
to the chimney, the delivery of the smallest size 
at 60 deg. F. is stated to be 55,000 B.Th.U. per 
hour, and of the larger sizes, 110,000 B.Th.U. and 
145,000 B.Th.U., respectively, but with the pro 
ducts of combustion re-circulated, which, the 
makers state, can be done without any injurious 
effects, these values are increased to 70,000, 140,000 
and 185,000 B.Th.U., respectively, at 60 deg. PF. 
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Fie. 12. THrer-PaAneL Conveyor-ContTrot Station ror Mintna Work; 
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Fie. 15. 
Fies. 13 To 15. TusBUuLAR STEEL SHORE FOR Dry DocKING VESSELS; 
STEWARTS AND LLoyps, LIMITED. 
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Fig. 18. Ligut-ActuaTtep FvrE.-Suppty ControLLeR; Messrs. Rapti 
PARENT, LIMITED. 
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Fie. 16. 25-KVA. Spot WELDER; MEssrs. 
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Fie. 17. Gas-Firep Unit Heater; MEssrs. 
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Fie. 21. 
Figs. 2] anp 22. 
Stream Traps; Messrs. 


provided at 200 volts to 
250 volts. The lower limit 
for effective operation is 
at about 800 deg. C., in 
which region full automatic 
control can be obtained 
within a margin of 30 deg. 
C. As the light intensity 
The “Serck heater is compact in relation to its | increases more rapidly than the temperature, and 
output, the model illustrated measuring only 16 in. | the relay switching points are fixed, at higher tem- 
wide and 28 in. high, exclusive of the short chimney, | peratures it is possible to control within closer 
and in depth from the front, with louvres closed, to | limits. The apparatus can be set to give two 
the back of the motor bracket, 21} in. Messrs.| methods of control; either the current can be 
Serck Radiators, Limited, are, of course, displaying | switched off at a set temperature, to remain off 
in addition a representative selection of their| until a cold bar is inserted, or the operator resets 
standard heating and cooling apparatus, such as| the machine by hand, or alternatively the current 
air-blast equipment for cooling transformer oil,|can be re-applied automatically and the bar thus 
mereury-are rectifiers, &c., radiators for aircraft | kept hot until the operator is ready to use it. In the 
engines, Diesel locomotives, and various other | case shown, the current is initially switched on by 
stationary and portable internal-combustion engines, | hand, and the electrode blocks of the heater are 
oil coolers, and the “ Serckulator.” which was the | opened by a foot pedal, but otherwise the process is 
forerunner of the gas-fired heater described above. | entirely automatic. The cast-iron box on the wall 

Electrical resistance heating has extended its field contains the electrical circuits and alarm signals, 
onsiderably during the last few years, automobile | and the contactors are housed in the base of the 
engine valves and the links of heavy chain cables | machine, which is used for heating bars ~ in. in 





Bar-HEATER CONTROLLER; Messrs. Raptovisor PARENT, 
LIMITED. 


Fie. 20. 


ContTiInvous-FLow 


AND TonGE, LIMITED. 


being two examples of parts formed from bar steel, | A length 


electrically heated to forging or welding temperature | 
before working. The success of its application | 


diameter with a heating length of 6 in. 
of 1 in. is observed by the control device. 
Another form of control by means of a light- 


depends largely, however, upon accurate judgment | sensitive cell. also developed by Messrs. Radiovisor 
{ the temperature, which increases rapidly and | Parent, Limited, is shown in Fig. 18, Plate VIII, 
may end in overheating if the current is not switched | and is applied to control the fuel supply to oil 
off at the correct moment, often difficult to ascer- | burners. In this instance the cell is contained in 
tain with certainty. To provide an exact control the tubular extension to the right of the burner, 
by pyrometric means is not practicable with small | where rays of light from the burner flame impinge 
omponents on a quantity production basis, but upon it. A stream of cold air is passed constantly 
~~ Radiovisor Parent, Limited, 28, Little | through the tube to prevent carbon deposit on the 
\ussell-street, London, W.C.1, have developed an | glass envelope of the cell. The control box is to be 
appar atus, shown in Fig. 20 on this page, which | seen to the left of the burner, and is stated to act 
employs a light sensitive cell to measure the energy | with a time-lag of only two to three seconds in the 
radiation as the bar heats, and to operate a valve | event of faulty ignition, or failure of the oil or air 
ind relay which cuts off the current at the desired supply. A push-button resets the control apparatus 
temperature and can be set to switch it on again if | after ‘the relay has operated. A warning light or 
ooling proceeds too far. | bell can be added to the equipment if desired. The 
he illustration shows the control apparatus | point is stressed by the makers that the apparatus 
ted to a bar heating machine by Messrs. A 1 Weld- | does not depend on the heating action of the flame, 
ing Appliances Company, in the Rose - street | but on the light rays emitted. It can be supplied 
Foundry, Inverness. Radiations from a selected | as an integral part of the burner, as illustrated, or 
of the bar are focussed on the light-sensitive | may be fitted to existing oil fuel burning installa- 
ll, which is contained in a light-tight chamber. | tions. 

\ filter excludes all rays except those in a narrow The exhibits of Messrs. The English Electric 
sud of the red or infra-red part of the spectrum and |Company, Limited, Kingsway, London, W.C.2. 


rves 








Se also to neutralise the effect of varying day- 


light or artificial lighting. The cell is connected to 


relay circuit adjustable over a wide range of 
ten 


perature conditions, and a supply of current is 





include a wide range of domestic heating and cook- 
ing equipment together with fractional horse-power 
motors and fuse-gear. The motors, of which typical 
examples are illustrated in Fig. 19, Plate VIII and 
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made for both F1¢- 23- Bevi-FiLoat Steam Trap ; 
single - phase Messrs. LANCASTER AND TONGE. 
and _ three- LIMITED. 

phasecircuits. 


They are fixed on cast-iron bases for rigid mount- 
ing and, generally speaking, are fitted with wad- 
lubricated sleeve bearings, although ball bearings 
and resilient mountings can be supplied, if required. 
Mica insulation and impregnated windings are 
used, and the machines are designed for direct- 
on-line starting, the full-load speed being about 
1,425 r.p.m. The single-phase motors are of two 
kinds, and are wound for use on pressures of from 
200 volts to 250 volts. In the first type, the start- 
ing winding is switched out of circuit automatic- 
ally by a centrifugal switch, as the motor reaches 
full speed, while in the second condenser-starting is 
employed. These motors have a starting torque of 
about 250 per cent. to 300 per cent. of full-load 
torque. For outputs up to and including 4 h.p., the 
condensers used are of the electrolytic type and 
are mounted on the top of the frame. In the larger 
sizes these are replaced by box-type paper-insulated 
condensers, which are also usually mounted on the 
top of the frame, though they can also be provided 
separately. The range of split-phase motors is from 
iy h.p. to 4 h.p., and of capacitor motors from ;'j 
h.p. tol h.p. The three-phase motors are of the 
split-phase type, their construction being generally 
similar to that just described. They are made in 
outputs from ;'y5 h.p. to ? h.p., and are wound for 
pressures up to 500 volts. 

An interesting auxiliary piece of apparatus to be 
found on this stand is the “* burn-out ”’ protector. 
This device, which is suitable for use with alternating 
current motors of capacities up to 400 h.p., pressures 
up to 650 volts and any frequency from 25 cycles to 
100 cycles, consists essentially of bi-metal operating 
element, which also forms the moving contact, and 
a fixed contact. Both contacts have tungten tips. 
It is enclosed in a moulded container of insulated 
material, which only measures 2} in. by 1} in. by 
lin. A metal strip forms the base of this container 
and extends past the ends of the moulding and 
has holes for fixing screws. Thus the strip provides 
a means for securing the apparatus and serves to 
conduct the heat to the vicinity of the bi-metal 
element. It also seals the contacts against ingress 
of dirt. It is fixed to the moulding by four counter- 
sunk screws, which are soldered over so that the 
internal parts of the protector cannot be tampered 
with. The connecting leads are of flexible copper, 


and are about 18 in. long. The ends of the metal 
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strip, which form the base, are left long and can be 
bent to fit a curved surface, such as that behind the 
terminal box ona stator core. Any undue rise of 
temperature in the motor, such as might be caused 


by a blockage of the normal ventilating paths, | 


frequent high-peak overloads, increase in the room 
temperature or abnormal starting conditions, causes 
the expansion of the strip to such an extent that it 
opens the low-voltage coil circuit of the control gear 
with which it is connected in series. Alternatively, 
it can be arranged in parallel with a warning red 
lamp, 80 that the latter lights up when the protector 
opens circuit. All standard protectors are set to 
operate at about 190 deg. F 

The exhibits on this stand also include a range of 
fusegear for industrial and sub-station distribution 
boards. These incorporate the firm’s high rupturing 
capacity non-deteriorating cartridge fuse, and in- 
clude a “combination” fuse switchboard for 
factory distribution, embodying 30-ampere, 60- 
impere, 150-ampere and 300-ampere fuse-switeh 
units and a 500-ampere incoming fuse-switeh. The 
English Electric distribution system for factories 
employing individually-driven machine tools is on 
view. This consists of an overhead ‘bus bar chamber 
with tapping-off sockets for accommodating plug-in 
fuse units, so that the machine tools below can be 
supplied. The domestic apparatus includes fires, 
cookers, washing machines and water heaters, the 
latter being constructed with capacities of 14, 3, 5, 
12, 15 and 20 gallons. One model has been specially 
designed for use in hard-water districts. 

Continued advances in steam pressures and tem 
peratures, and in bled-steam feed 


making demands upon the manufacturers of steam | 


traps that were not contemplated when these useful 
fittings were first introduced, but with the aid of 
heat-resisting materials the demands are being met 
as they arise. Messrs, Lancaster and Tonge, Limited, 
The Lancaster Works, Pendleton, Manchester, who 
lately added to their standard ranges a 
of continuous flow traps designed for heavy duty, 
are showing examples of this type for various dis- 
charges, up to those required in large electricity 
stations. The mechanism, shown in the section, 
Fig. 22, on page 171, is simple and straightforward. 
The body, in halves, with a horizontal joint norm- 
ally above water level, is made of cast-iron or steel 
as required for the pressure, which may be 200 Ibs 
persquare inch. The float is of steel and the remain- 
ing internal parts of gunmetal, except for high 
pressures, when the valve and seat are made of 
nickel alloy or stainless steel. The discharge valve 
may be either a single valve, as shown, or an equili 
brium valve for very heavy duties, and can be 
arranged to open inwards or outward. Outward 
opening has the advantage that if any mischance 
should subject the body to an excessive pressure, 
the valve would act as a safety valve. The gear is 
so designed that the maximum leverage is applied 
as the valve is on the point of closing. A spring 
plunger is provided for test purposes, and a tapped 
facing on the cover, for a balancing pipe to the 
vessel being drained, where the maximum discharge 
is required. Fig. 21, page 171, shows one of the 
larger sizes, as used for draining the condensate from 
bled-steam feed heaters, for which capacities are 
required up to 200,000 Ib. per hour at low pressures. 

Messrs. Lancaster and Tonge. are also showing 
the bell float or inserted bracket steam trap, illustra- 


series 


ted in section in Fig. 23, page 171, a compact design | 


intended to replace the bellows expansion type. 
This comprises a cylindrical body of cast-iron or steel 
containing a copper bell float operating an equi- 
librium valve mounted in the cover. The float is 
open at the bottom and surrounds the inlet. Steam 
or air entering the flost can escape through a small 
hole in the top if the quantity is small, so that the 
weight of the float holds the valve open, leaving a 
clear discharge for water : when the water has been 
finally discharged, allowing a full-bore passage 
through the inlet pipe, the float is forced upward, on 
water accumulating, closing the outlet valve. Owing 
to the small escape hole, the float, however, gradually 
loses its buoyancy and falls when water is again dis- 
charged, and the cycle is repeated. The smallest bell 
float trap has a discharge capacity of 150 gallons per 
hour, and the largest size, 500 gallons per hour. 
All sizes are capable of lifting the discharged water, 
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| Messrs. THE BRITISH THERMOSTAT Figs. 25 anp 26. Evecrro-HyprauLic VALVES; MEssRs. 
Company, LIMITED Tue British THermMostat Company, LIMITED. 
ls c be used with working pressures up to The ‘ Teddington” motorised valve, which is 
} anc an } i { 


| 200 Ibs. per square inch, illustrated in Fig. 25 on this page, is in effect a 

With refinement in engineering design and| thermostatic relay mechanism for controlling the 
manufacture, operating efficiency naturally tends | flow of steam, water, refrigerants, and other liquids 
|to depend more and more on accuracy of control, | or gases, and may be also adapted to operate butter- 
and regulation by instruments, i.e.,| fly valves and dampers. The general principl 
by exact measuring devices, to supersede the | involves a thermostatic switch either of the vapour- 
|mere judgment of an attendant. The heating of | pressure or the bi-metallic type, actuating a small 
| buildings, air conditioning, refrigeration, and the | electric motor driving a pump which transfers oil 
| control of humidity for various industrial purposes | under pressure from a reservoir to a bellows chamber. 
| are examples of this tendency, and apparatus for | The pressure within the bellows produces movement 
| these and many similar purposes is shown by Messrs. | of the bellows crown, to which the valve stem is 
The British Thermostat Company, Limited, of | attached, and so opens or closes the valve. For 
Sunbury-on-Thames, from whose range we have | high temperatures, the contacts are operated by a 
resistance thermometer or a thermocouple pyro- 
meter. Beneath the crown plate of the bellows Is 


automatic 





selected for description two items now exhibited 
for the first time, these being the “* Teddington ” 


Thermostat, type RT. and a typical specimen a coil spring, co-axial with the spindle, and this, 
of the * Teddington ” electro-hydraulic motorised | when the motor is switched off by the thermostat, 
valve | forces the oil back to the reservoir through a spring- 


The former, illustrated in Fig. 24, is intended for | loaded relief valve. The crown then returns to its 
control of room temperatures, and is designed to the | upper position, and the valve closes. If desired, 
avoid the possibility of error due to the effect of the | the valves can be supplied to close on reg. hI 
wall temperature. and the abnormal conditions| of the electric circuit and open when the cure = 
always existing close to the wall surfaces. The | is switched off. The simplest form of motorised valve 
thermostat element is of the bi-metallic type, housed |has only two working positions, fully open or fully 
in a vertical bakelite tube open at top and bottom | closed, but for applications requiring the valve — 
to permit a free air circulation and consequently | ing to be varied in proportion to temperature pong 
rapid action. The centre of the tube is 2} in. from there is a modified form available, known as the 
the bracket facing, and therefore is clear of the | ‘* Teddington * motorised inching valve, erga 
irregularly heated air close to the wall ; the relative- | section in Fig. 26, above. In this 
ly small area of the facing, moreover, limits the | pressure fluctuations in the sensitive phial = 
effect of conducted heat. The switch mechanism | transmitted by a capillary tube, not exceeding 20 - 
and connections are located at the top of the housing, |in length, to the bellows of a vapour-pressur 
so that any heat generated cannot reach the bi- | thermostat, mounted beside the motor on top - the 
| metallic strip. and accidental contact with live | oil reservoir, and provided with a setting scale for 
| metal is prevented by a top cowl and a streamlined | adjustment. The motor-driven oil-transfer — 
| insulating piece at the lower end of the element. A | and main bellows chamber are identical with t - : 

clearly marked setting scale is provided for adjust- | employed in the simple motorised valve, one an 
| ment, as shown in the illustration, Fig. 24, above, | same principle is adopted w hereby the on pees a 
|the standard range being from 40 deg. to 80 deg.|opens the valve against the pressure of a -— Ss 
| F., with a standard differential of 3 deg. F. or a fine | tending to close it ; but in this case a ball ae = 
setting to 1 deg. F. The maximum switch capacity | provided between the reservoir and the shan 
| is 1 ampere at 250 volts, direct current, or 15 amperes | chamber, normally kept closed by a spring and 7 . 
at 250 volts, alternating current, which is sufficient | until it is opened by a superior force exerted by th 
to allow of direct control of heating loads up to | small thermostat bellows. Thus the actual mag 
13 kW to 4 kW. The housing can be supplied in| in the bellows chamber, and hence the exte he 
almost any desired colour which the main valve is opened, is governed by th 
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Syncuronous Time SwitcuH ; Messrs. THe British SANGAMO CoMPANY, LIMITED. 


















10-'Ton Sprina-ScRAGGING 
AND T. -AVERY, 


Figs. 28 To 30. 
MacHINE; Messrs. W. 
LIMITED. 


of } in. outside diameter ; and, by means of 
connecting oil pipes, a number of valves may 
be actuated from a single master valve. 
Other applications of the control unit are 
found in the operation of dampers, the neces- 
sary movement being imparted by a rack 


i - Ts" ce rent po 

ow ™ and pinion mechanism fitted in place of the 
ordinary valve spindle. 

pressure in the thermostat bellows and is strictly, Messrs. The British Sangamo Company, Limited, 


proportional to the temperature. The makers state 
that a temperature change of | deg. F. in the thermo- 
stat bulb may produce a pressure change up to 10 lb. 
per square inch in the bellows chamber, and that, 
in the larger sizes having 7 in. diameter bellows, 
the corresponding operating force amounts to 
385 lb., less frictional losses in the valve gland. 
A handwheel is fitted for use in testing, or in the 
event of a current failure, and can also be used 
to give a permanent by-pass through the valve. 
he valves employed are of the ordinary globe 
type with packed glands, but other types may be 
fitted for special applications. In the standard 
“rangement the valve is horizontal, but angle 
valves are also made for inclusion in a vertical 
pipe line. For operation at a greater distance 
than 20 ft. from the phial an independent 
thermostat unit is used, connected by an oil pipe 





Cambridge Arterial-road, Enfield, Middlesex, in a 
comprehensive display of electricity meters, pre- 
payment meters, meter accessories, and electric 
clock movements, are showing a new design of 
synchronous plug-in time switch, known as the San- 
gamo Type 8.8. Although small, being designed to 
plug into any standard street-lamp box, it is capa- 
ble of a wide range of switching duties, having inter- 
changeable day and solar dials, a day-omitting 
device, and an external manual control. Normally 
there is one “On” and one “ Off” lever, but if 
the day-omitting device is not required, additional 
switching levers can be accommodated in lieu, 
up to a total of three “On” and three “ Off.” 
The switch may be set for minimum periods of 
20 minutes between operations. Single-pole single- 
throw silver switch contacts are fitted, and the 
rating is 10 amperes maximum at a voltage of 250. 


The illustration, Fig. 27, on this page, shows the 
switch between the two sections of the bakelite 
housing. ll live parts are protected by the front 
plate of the switch and are completely enclosed by 
fitting the movement in the base of the housing, 
which serves as a terminal block. The cover pro- 
tects the dial from injury, but is not essential other- 
wise ; the mechanism can be supplied at option 
with base only, or without base or cover, or com- 
pletely enclosed. The motor circuit is protected by 
fuses on both sides, and two spare fuses are included 
in the switch. An earthing terminal is provided, as 
indicated on a diagram inside the base; and if 
required, the casing can be padlocked, or externally 
sealed. The solar dials, mentioned above, are sup- 
plied with graduations suited to different latitudes, 
and are guaranteed not to vary more than 3 minutes 
from a true solar-time curve. To compensate for 
longitudinal variation, settings may be made to 
three-quarters of an hour on either side of normal 
sunrise and sunset times. Dials can be supplied, if 
required, with fixed “On” and “ Off” operations 
between solar times. For short-period operations 
the switch can be obtained with a one-hour dial, the 
movement being suitably designed to give one 
revolution per hour to the centre spindle. As no 
day-omitting device is needed in this case, up to 
three “On” and three “‘ Off” levers can be fitted. 

In the meter section of the exhibit, there are two 
new developments of the Sangamo prepayment 
meters and fixed-charge collectors, these being the 
Type R.C. rent collector and the Type B.E. collector. 
The first-named is a combination of the multi-coin 
mechanism and the fixed-charge collector, already 
well known individually. The Type B.E. collector 
is a modified multi-coin mechanism allowing appa- 
ratus to be used for a time period, and limiting the 
period according to the value of the coin inserted. 

Prominent among the exhibits of Messrs. W. 
and T. Avery, Limited, Soho Foundry, Birmingham, 
is the .10-ton spring-scragging machine, the general 
arrangement of which is shown in Figs. 28 to 30, on 
this page. It consists of a cast-iron base, machined 
on all fitting surfaces, and also on the top to 
form a table, 7 ft. long and 27 in. above floor level, 
supporting a cast-iron headstock containing the 
ram, which has a stroke of 12 in., and a working 
speed of 30 ft. per minute. The ram is mechanically 
driven, either by belt or Texrope, from the main 
pulley, which has a speed of 750 r.p.m. Between 
the pulley and the ram is a spur reduction gear 
and a differential incorporating a band brake. 
One of the two operating handles at the left-hand 
end of the table contracts the brake, causing the 
ram to descend, the pressure on the ram being 
directly proportional to the braking force applied. 
The other handle serves to lock the ram in any 
desired position. An interlocking mechanism ensures 
that the handles cannot be incorrectly used. 
The differential gears, which are of steel having a 
tensile strength of 100 tons per sq. in., are carried in 
ball and roller bearings, and are contained in an 
oil-tight casing. The ram is returned by spring and 
provided with an air dashpot, adjustable to control 
the speed of return to suit the strength of the spring 
under test. To relieve the cast-iron body of any 
tensile load, the upward load from the ram is 
taken by steel tie bars passing through the body 
and secured in heavy cast-iron lugs beneath the 
table. The vertical daylight for laminated springs 
is 22 in., the necessary sliders being accommodated 
in a slot machined in the table face. A central 
section of the table is arranged to swing out when 
testing coil springs longer than 22 in., the maximum 
daylight being then increased to 30 in. The overall 
height of the machine, which is manufactured under 
Jackson and Hunt patents, is 8 ft. 3 in. 

For a majority of industrial purposes the metering 
of liquids is effected solely on a volumetric basis, 
but there are many instances in which it is desirable 
that the specific gravity should also be taken into 
account, and preferably without interrupting the 
continuity of flow. To meet such conditions, 
Messrs. Avery have developed an automatic con- 
tinuous liquid weigher, illustrated diagrammatically 
in Fig. 34 on page 180, and having a handling capa- 
city, in its standard form, of 2,000 gallons per hour. 
The appearance of the machine is shown in Fig. 33, 





on the same page. It will be seen that it consistsof 

































174 ENGINEERING. 


a totally-enclosed lever weighing system mounted | 
on cast-iron pillars above two suspended weigh 
tanks, which are filled and emptied alternately 
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through compressed-air operated valves, actuated 
by electrical control gear, which may be mounted 
on a wall panel or a floor stand. The capacity 
of the tanks is 500 Ib. each, and the dial above the | 
lever box, provided for checking and residue weigh- | 
ing, indicates up to 1,000 lb. by divisions of 2 Ib. 
Che incoming liquid is delivered by the feed pipe | 
to a reversible flow-diverter mounted on the scale, 
and containing two valves which function alter- 
nately. The inlet valves, and also the discharge 
valves from the tanks, are opened by independent 
1ir pistons, and closed by coil springs above the 
pistons when the air pressure is released. Assuming 
the flow to be directed first into the right-hand 
tank, when this is filled to the pre-determined weight 
an electric contact is closed in the head, energising 
a solenoid in the control panel. This, in turn, 
operates an air valve, simultaneously closing the 
inlet valve and opening the discharge valve of the 
full tank, and opening the inlet and closing the 
discharge of the empty tank. At the same time, 
the counter is operated to record the weighing. 
As the counter acts only to record full weighings, 
any less amount remaining in a tank at the end 
of a run must be separately weighed ; this weight 
is indicated on the large dial. The tanks are of 








polished stainless-steel, and the valves of stainless 
steel and chromium-plated brass, with rubber | 
seatings. ‘The valves are carried in holders designed | 
to permit quick removal for cleaning. When in- | 
tended for use with an alternating-current supply, -™ be quickly effected in the electrically treated 
the machine is equipped with a rectifier, and an | »,otor-driven sawdust barrel. which is also exhibited. 
air-compressor unit is also provided where com-||, this the heating elements are controlled by 
pressed air is not already available. switches so as to avoid waste of power or burning 
In addition to the machines mentioned, Messrs. | of the sawdust. Alternatively, drying can be more 
W. and T. Avery, Limited, are showing a number | quickly effected in motor-driven, electrically-heated 
of other appliances for weighing and measuring | centrifugal dryers in which no sawdust is used. 
various commodities, including a sack-filling scale | Equipment for metal-finishing shown by the same 
with a vibrator feed, for handling such articles as firm includes a machine which automatically polishes 
nails; a machine for counting bobbins or spools, | hub cap covers, lids and articles of similar shapes. 
and weighing the amount of yarn wound upon them ; | This comprises a horizontal rotating indexing table, 
a grain weigher with a capacity of 200 tons per hour ; | which is fitted with five rotating chucks to carry the 
a petrol pump with pre-setting device; and 4| articles to be polished. The mops are operated by 
selection of hardness and other testing machines. | three totally-enclosed motors, which can be moved 
The exhibit of Messrs. W. Canning and Company, | through an angle of 45 deg., provision being made 
Limited, 133, Great Hampton-street, Birmingham, | for horizontal, vertical and cross adjustments. The 
18, comprises examples of the firm’s latest electro- | polishing motors and the motor driving the revolving 
plating equipment. Among these mention may be | and indexing mechanism of the table are operated 
made of an electroplating vat, illustrated in Fig. 35, | from a conveniently actuated push-button contact 
on page 180, and including a twin pot filter unit, | station. Devices are fitted for feeding the polishing 
circulating pump, air compressor, and ebonite | composition on to the mops and for increasing the 
agitator pipes. The energy required for plating pressure on the latter. Both adjustments can be 
purposes is converted from alternating to direct|made from the loading station. The centreless 
current by a metal-plate rectifier with a capacity | polishing machines shown are designed to deal with 
of 500 amperes, and the complete unit is capable | small tubes and circular profile articles. The tubes 
of dealing with 200 gallons of electrolyte per hour. | are fed by a special magazine attachment, while the 
Fig, 31, on this page, shows a Quickplate plating | circular: articles are carried on chucks which are 
barrel for dealing with articles in bulk. This method | rotated by a profiled feed wheel between which and 
of plating is efficient and economical within the limits | the mop the article to be polished rests. Barrel 
of the size and shape of the articles to be plated | shapes are handled by a reciprocating attachment, 
and the capacity of the barrel. Barrel plating also | the movement of which prevents linear markings on 
eliminates the cost of wiring up, and often actually | the work. Annular articles, such as cycle rims and 
improves the finish owing to the burnishing the | lamp rings, can be polished by using another attach- 
articles receive while they are being rubbed together | ment, which carries and revolves the articles between 
The unit illustrated | 4 grooved wheel and adjustable guide wheels. Rods 
and tubes of various lengths and diameters can also 


Fie. 31. 











during the plating process, 
has a capacity of six gallons of articles, though | 
smaller sizes down to one pint, which can be mounted | be polished on these machines. 

on the bench and used for jewellery, are made.| The stand of Messrs. British Thomson-Houston 
The vat and swill are made of timber, glazed stone- Company, Limited, Crown House, Aldwych, London, 
ware or iron, according to the metal to be deposited. | W.C.2, is devoted to a display of lighting products. 
Timber vats are suitable for nickel and zine, iron These include not only vacuum and gas-filled 
for copper, cadmium and tin, and stoneware for | lamps of the normal patterns, but discharge lamps 
any That ilustrated in Fig. 31 is of|and coloured and white light tubes, considerable 
timber without any metallic fittings and is motor-| use of which is made in lighting the stand. There 
driven, the plating vat in which the barrel revolves| is also a complete range of fittings for street, 
being separate from the mechanical gear. The | industrial and flood lighting. Among these mention 
barrel can be raised and lowered by a worm gear,|may be made of the “ Dilen,” which is designed 
and when plating is completed it can be turned | for use on roads now being converted to trolley 
right over and revolved in the swill, thus preventing | "bus working in conjunction with a 400-watt or 
the work from being stained. It can also be | 250-watt Mercra lamp. The County Junior lantern 
provided with a spring-loaded counterweight to | js intended for use in side streets with low wattage 
facilitate quick transfer from the vat to the swill. | lamps. One of its advantages is that it is made of 
When required for handling chains or other linked | copper, thus combining, it is claimed, high durability 
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Fig. 32. Mercury-Discuarce Lamp; Messrs. 
British THomson-Hovuston Company, LIMITED. 


on the market to meet the demand for a general 
purpose projector which will take 150-watt or 
300-watt lamps. It incorporates a chromium- 
plated or vitreous-enamelled reflector. 

Probably, however, the most interesting exhibits 
are the new 80-watt and 125-watt extra high-pressure 
Mercra electric-discharge lamps, the construction of 
which will be clear from Fig. 32, above. These lamps 
form an extension of the existing Mercra range, 
which has previously included 400-, 250- and 150- 
watt units. They have been ‘designed to secure 
high efficiency combined with compactness and, 
as will be seen, for the first time with lighting units 
of this kind, they resemble a normal 150-watt or 
200-watt incandescent lamp in shape and size. 
In order to secure these conditions the operating 
mercury vapour pressure has been increased to @ 
value much higher than that hitherto used. The 
lamp itself consists of two envelopes, the inner one 
of which is of a special grade of transparent quartz, 
a material which is capable of withstanding the 
temperature consequent upon the use of the high 
mercury pressure. The arc, which is extremely 
concentrated, passes between two activated elec- 
trodes, one of which is associated with an auxiliary 





articles it is made without a centre spindle. | with light weight. The approach of the Corona- 
The drying out of small articles after electro-| tion has directed attention to the design of flood- 
plating, bright dipping or wet-barrel burnishing, | lighting projectors, one of which has been put| 





electrode to ensure reliable starting on all mains 
voltages. While the characteristics of these lamps 
are, in general, similar to those of the existing 
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high-wattage Mercra lamps, both the running 
up and the cooling times have been reduced. A 
further advantage is that they can be run in any 
position instead of only vertically. 

As with the high-wattage Mercra lamps, it is 
necessary to operate these new lamps on alternating 
current with correctly designed chokes, but con- 
densers can be used if desired to improve the power 
factor. In certain cases a mains transformer is 
used to step up the voltage supplied to the lamp 
and choke. The lamps are capped with a three-pin 
bayonet cap similar to the standard cap, except 
that the third pin prevents the lamp from being acci- 
dentally fitted into sockets designed for incandescent- 
filament lamps. The initial lumens of the 80-watt 
and 125-watt lamps are 3,040 and 5,000, respectively, 
and while they can be employed in fittings intended 
for 100-watt to 200-watt standard gas-filled lamps, 
a special lantern has also been designed for their use. 

Modern practice in coachbuilding, aircraft con- 
struction, the heating and ventilation of buildings, 
and other branches of light casing work, increas- 
ingly tends to the use of sheet metal, either alone or in 
conjunction with plywood. The exhibit of Messrs. 
F. J. Edwards, Limited, of 359-361, Euston-road, 
London, N.W.1, deals particularly with the require- 
ments of these and similar trades, and includes fold- 
ing machines, bending rolls, swaging machines, 
guillotines for operation by hand, foot, or power, and 
a variety of presses. The machine which we illustrate 
in Fig. 36, on page 180, as typical of these appliances, 
is the medium-size model of a series of “ Besco ” 
inclinable variable-stroke power presses ranging in 
capacity from 12 tons to 70 tons, and exerts a power 
of 35 tons. A bench press of similar type is also 
made, giving 7} tons pressure. 

The press exhibited, listed as the DN3/20 size, 
has a stroke normally set at 22 in., but readily vari- 
able between the limits of 3 in. and 2? in. It is 
driven by belt to the rim of the flywheel and 
is of very robust construction, particular attention 
having been paid, also, to accessibility for tool- 
setting, operation, and overhaul. The main bearing 
caps are situated at the front, to facilitate removal 
of the crankshaft. The vertical clearance between 
the bed and the guides is 12 in., and the opening in 
the back of the frame is 11 in. wide. The surface 
of the bed measures 22 in. by 13} in., and a tee- 
slotted bolster plate is provided, 20} in. by 13} in. 
and 2 in. thick, with a clear hole 3 in. diameter. The 
hole in the ram is 1} in. diameter, and 2} in. deep. 
The flywheel, 32 in. diameter and 4 in. wide, is 
carried at the right-hand end of the crankshaft, and 
makes 110 r.p.m. At the left-hand end of the shaft 
is a safety-clutch locking device, to prevent uninten- 
tional operation of the machine during tool-setting. 
The frame is attached to the base by four bolts, the 
front pair forming trunnions on which it swings 
when being set to an inclined position. The ram 
is fitted with a positive knock-out. The machine can 
be adjusted at will to give either single strokes or 
continuous running, and requires a power input of 
2-h.p. for operation. 

Messrs. Taylor, Taylor and Hobson, Limited, of 
Stoughton-street Works, Leicester, are showing 
various types of their well-known pantograph 
engraving machines and electrical etchers, among 
them the Multiple Javelin etcher, used for marking 
engine components, &c., after hardening. In addi- 
tion, they are displaying a wide-field workshop 
profile projector, recently developed, and a new type 
of electrically-driven cutter grinder. The projection 
apparatus, in its simplest form, comprises a hori- 
zontal projector unit carrying an inclinable lamp- 
house and condenser, an adjustable work table, 
and a projection lens, with which a magnified 
image is thrown on a 5-ft. vertical screen at a 
distance of 17 ft. (or, more precisely, 200 in.) from 
the lens. Remote-control gear can be provided, 
to adjust the work table from the screen. A vari- 
ation of this form of the apparatus was described in 
connection with the last Fair. 

The Type D cutter-grinder and “ C.X.” grinding 
attachment are illustrated in Fig. 38, on page 180. 
The model shown is intended for bench mounting, 
and comprises a substantial cast-iron pedestal con- 
taining the driving motor, switch, driving spindle, 
and belt-tensioning gear. The grinding wheel is 


gauge is supplied, and a number of stop cams for 
repetition work, and the feed screw is provided 
with a graduated scale reading to 0-001 in. All 
slides, screws and similar parts are protected 
against the entry of grit, and the top of the pedestal 
is given a raised rim, thus forming a convenient 
receptacle for small parts. The machine was 
originally designed for servicing the engraving 
machines made by Messrs. Taylor, Taylor and 
Hobson, Limited, and rapidity of adjustment was 
made a feature of the design, so that one grinder 
can meet the cutter requirements of a number of 
engraving machines. Standard forms of cutter are 
accurately ground to correct clearances without 
requiring the attention of a skilled operator, and 
special shapes are also readily produced. The 
grinding attachment is a complete unit in itself, 
and can be supplied without the motor, for mounting 
on the pedestal of an engraving machine, the drive 
being then taken from the engraver motor. 








LABOUR NOTES. 


THE Ministry of Labour estimates that, at January 25, 
the number of insured persons between the ages of 
16 and 65 in employment in Great Britain, exclusive 
of agricultural workers, was approximately 11,106,000. 
This was 26,000 fewer than the total for December 14, 
1936, but 715,000 more than that for January 20, 
1936. Statistics are not yet available which would 
enable satisfactory estimates to be made of the number 
of agricultural workers in employment. 


There is normally a much greater reduction in 
employment between the middle of December and 
the end of January ; this is only partly accounted for 
by the fact that outdoor employment at December 14, 
1936, was affected by adverse weather conditions. Tne 
decline in employment occurred mainly in the distri- 
butive trades, furniture making, upholstering, &c., 
printing and bookbinding, metal-goods manufacture, 
the motor-vehicle industry, electric-cable, apparatus, 
lamps, &c., manufacture, the wool-textile and hosiery 
industries, the building industry, hotel, boarding 
house, &c., service and dock and harbour service. 
There was also a seasonal decline in agriculture. On the 
other hand, there was an improvement in employment 
in coalmining, the cotton industry, boot and shoe manu- 
facture, and public-works contracting. 


\t January 25, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,433,957 wholly unemployed, 183,668 
temporarily stopped, and 71,598 normally in casual 
employment, making a total of 1,689,223. This was 
60,504 more than the number on the registers at 
December 14, 1936, but 470,499 less than at Janu- 
ary 20, 1936. The total on January 25 comprised 
1,318,595 men, 51,036 boys, 263,225 women and 
56,367 girls. The increase in the numbers unemployed 
in January, as compared with December, was in part 
due to the registration of a large number of juveniles 
who reached the school-leaving age at the end of the 
December term. 


Part VI of the Government’s new Factories Bill deals 
with the hours of employment of women and young 
persons, and introduces important changes in the law. 
The effect of existing provisions is that women and 
young persons may work in any week up to a maximum 
of 60 hours in non-textile (554 in textile) works, exclu- 
sive of intervals for meals; and, in addition, women 
may be employed on a limited amount of overtime in 
certain trades. Greatly reduced hours will come into 
force under the Bill, which provides that the weekly 
working hours shall not exceed 48 and that the daily 
working hours shall not exceed nine, exclusive of 
intervals for meals. At the same time, in order to 
enable pressure of work to be dealt with, every factory 
will be permitted, so far as regards women and young 
persons of 16 years of age and upwards, to work 
overtime up to an aggregate of 100 hours in the year, 
subject to a maximum of six hours in any week and 
to a condition that overtime employment shall only 
take place in 30 weeks in the year. Provision is made 
to enable the Secretary of State to increase the 100 
hours to 150, so far as regards women, in trades subject 
to seasonal or other pressure ; to relax in proper cases 
the requirements as to the weekly maximum of six 
hours and as to the number of weeks in which overtime 
can be worked ; and to provide for parts of factories 
and sets of workers employed on separate processes 
being treated as separate units for the purposes of 
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overtime. 


Young persons under 16 are not to be allowed to 
work overtime, and provision is also made for reducing 
the amount of overtime for young persons over 16, in 
any process in which overtime employment is shown to 
be prejudicial to their health. The same part of the 
Bill also provides for exceptions to meet certain special 
cases (re-enacted with modifications from the existing 
Act), for instance, in connection with the employment 
of male young persons in shifts on continuous work in 
certain specified processes ; the employment of women 
and young persons of over 16 years in processes con- 
nected with curing of fish and preserving or canning of 
fruit or vegetables and in factories where cream, butter, 
or cheese is made, &c. 


Under the Bill the various distinctions which exist 
in the present law between factories and workshops 
and between textile and non-textile factories are 
abolished, and only one term, “ factories”, is 
employed. The difference between a factory and a 
workshop is, roughly speaking, that mechanical power 
is used in the one and not in the other, but this distine- 
tion has largely disappeared in recent years owing to 
the conversion of numbers of workshops into factories 
by the introduction of small power plant and electric 
motors. The classification of factories into textile 
and non-textile is also abolished as obsolete. 





On Tuesday last week, a deputation from the General 
Council of the Trades Union Congress called the 
attention of the Home Secretary to one or two resolu- 
tions which had been adopted by the delegates to the 
Plymouth Congress. One of the resolutions dealt 
with respiratory diseases in card rooms in Lancashire, 
and with conditions existing in factories generally, 
and emphasised the need for more factory inspectors. 
Another asked that the Workmen’s Compensation 
Act should be thoroughly overhauled and that, among 
other things, consideration should be given to the rates 
of compensation, the employment of partially disabled 
men, and the inclusion in the schedule of industrial 
diseases of illnesses arising from the use of vibrating 
machinery. The deputation also asked for an extension 
of the silicosis schemes, referred particularly to anthra- 
cosis, and proposed that medical boards should be 
set up instead of the single medical referee. 


The Home Secretary said that as regards card-room 
workers, he hoped to be able to announce shortly 
the constitution of a committee to consider a scheme 
for compensation, and he understood that experiments 
on the preventive side were being carried out. As to 
conditions in factories generally, the proposals in the 
Factories Bill would greatly strengthen the law. 
He asked to be supplied with specific details of contra- 
ventions of the present law which had been cited by 
members of the deputation. With regard to workmen’s 
compensation, he fully appreciated the importance of 
the subject. He had, in fact, appointed a committee 
to go into various problems, including some of the 
points mentioned in the resolution, and the Pulmonary 
Diseases Committee of the Medical Research Council 
were actively pursuing further investigations into 
miners’ diseases. He promised to look into certain 
other points raised. a 

Addressing the meeting of the Southern Counties 
Federation at their annual luncheon in London last 
week, Alderman H. E. Pitt, of Sunderland, president 
of the National Federation of Building Trades Em- 
ployers, said that a number of men had been taken by 
the southern area from the northern counties and the 
Midlands. He noticed that in the south they had 
only one apprentice for eight plasterers. When they 
were depleting other regions of men, he thought it 
would be worth their while to increase the number 
of apprentices in the southern counties in such a way 
that they would be able to help themselves in the 
future. There was now a scarcity of labour, particu- 
larly in certain grades, which the southern counties, 
as well as other parts of the country, were feeling. 


It is officially announced that the Stanton Iron- 
works Company, Limited, near Nottingham, are 
making an offer to their employees to invest a capital 
sum of 10,0001. in celebration of Coronation Day for 
some object in the permanent interest of the work- 
people. ‘They are asking their workpeople,” the 
announcement states, ‘“‘for suggestions, bearing in 
mind that the Company desire that this sum should 
be spent, both in regard to capital and interest on the 
capital, on some object connected with the welfare 
of their people and their families, preferably some 
object of general health service. As several of the 
processes carried on by the Stanton Company necessi- 
tate continuous working, the company intend to give 
their people in the non-continuous processes the option 





of working, and a ballot will be taken to ascertain their 
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wishes. It follows that those sections which elect 
to work in sufficient numbers will not be the losers so | 
far as wages on Coronation Day are con erned,.”’ 


Major L. Urwick, formerly director of the Inter 
national Management Institute at Geneva, addressed 
a meeting of the Confederation of Management Associa- 
tions in Birmingham, on Tuesday, last week. While it 
was impossible to prove it, he said, the general weight 
of evidence was that rationalisation, i.c., the increase of 
production by improved mechanism, methods and 
organisation, did, on the whole and in the long run, 
create a great deal more employment than it destroyed 
Even if that broad conclusion were denied, far 
as the individual enterprise or industry was concerned, | 
industry must in a competitive economy adopt the 
most effective and economical methods of supplying 
its goods or services. It was, therefore, the bounden 
duty of management to adopt such methods. 





sO 


Technical development, Major Urwick went on to 
say, had, however, been more rapid in this century 
than at any previous period in human history. It 
might immediately and for a period, cause the obsoles 
cence of special skill and training, leading to displace 
ment imposing hardship on groups and individuals, 
unless it were handled intelligently. The decision to 
make change, therefore, immediately set up a further 
responsibility, viz., to plan the processes of adjustment 
so that hardship was minimised. Whatever the State 
might do, it could solve only a part, and, in his opinion, 
the smaller part of the problem 





Industrial News, a publication of the Trades Union 
Congress General Council, states that it has been brought 
to the notice of the General Council, that one of the 
Irades Councils recognised by it has recently actively 
intervened in an unofficial dispute in their area. Not 
only, it is stated, were the secretarial and other facilities 
plac ed at the disposal of the workpeople on strike, but 
the Trades Council concerned went so far as to circularise 
all other Trades Councils with information regarding 
the stoppage and pressing them either to write, or 
send a deputation, to the general secretary of the 
union concerned, urging that the strike should be made 
an official one. The information contained in the 
circular letter in question was not, it is claimed, entirely 
accurate, and was issued after one of the members of 
the executive concerned had met the executive 
committee of the Trades Council and fully explained 
the position to them 





| 


The General Council, it is stated, are very anxious 
that Trades Councils should render all possible assist- | 
ance to workers engaged in official stoppages, and are | 
always pleased to know of help given in this direction. 
They strongly deprecate, however, any action which 
involves the circularising of ex parte statements to all 
Trades Councils regarding a local dispute, because of | 
the necessarily one-sided nature of the evidence, 
and because of the implied censure upon the responsible 
officials of the union or unions concerned. In parti- 
cular, the General Council, it is declared, regards any | 
attempt to organise a nationalagitation to bring pressure | 
to bear upon a union after the union decision has been 
taken, as indefensible. It, therefore, hopes that the 
Trades Councils recognised by it will refrain from such 
action, in the interests of the Trades Council section of 
the industrial movement. 


The Monthly Review of the United States Depart- 
ment of Labour states that an enlarged occupa- 
tional disease law was enacted by the state of Illinois 
in 1936. Prior to that time, it is stated only em- 
ployees engaged in certain dangerous processes anc 
employments had been afforded protection. By the 
terms of the 1936 law, “injury to health or death 
by reason of a disease contracted or sustained in the 
course of the employment and proximately caused by 
the negligence of the employer’ are covered. The 
employer may elect whether or not he will come under 
its provisions, but if he fails to do so, certain rights 
acerue to the employee. The employer may choose 
between two courses: (1) Liability for damage by 
suit, limited to those cases of disease proximately 
caused by the employer's own negligence; or (2) 
liability for compensation payments and medical 
benefits in all cases of true occupational disease actually 
attributed to the employment. Compensation for 
silicosis and asbestosis is especially considered under 
the new law. Disablement, as defined in the legislation 
is subject for compensation if it occurs within one year 
after the last day of exposure, for any occupational 
disease except those resulting from inhalation of silica 
dust or asbestos dust ; in the latter cases the period is 
extended to three years from the last day of exposure 
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97-B.H.P. ELECTRIC WINCH 
FOR TRAWLS. 


THE accompanying illustration shows a large electri- 


cally-driven trawl winch, which has recently been 
constructed by Messrs. Laurence, Scott and Electro- 
motors, Limited, Norwich. It is to be installed 


on the French motor trawler Minerva, which is being 
built at Chantier de Normandie, Rouen. The winch is 
23 ft. 8 in. wide over the bollards and 12 ft. 5 in. 
long fore and aft. It is capable of developing 97 brake 
horse-power at normal full load and exerts a pull of 
7 tons at a speed of 156 ft. per minute. It is mounted 
on a deep bedplate, which is fabricated of structural- 
steel sections, the top face being covered with steel 
plate. 

The motor is arranged on the centre line of the 
winch and is connected to the barrel shaft through 
worm and spur gearing. The worm gearing is enclosed in 
a watertight case which is an integral part of the motor, 
and the worm-wheel shaft extends to either side, being 
supported in A frames with, as will be seen, the bollards 
outside the bearings. The main barrel shaft is sup- 
The spur gear is 
in constant mesh, but can be disengaged by a jaw 
elutch which forms part of the pinion, the latter being 
bushed with gunmetal. 

The barrels, which are for the most part fabricated, 
each have a capacity of 762 fathoms of j-in. diameter 
wire. They run on renewable bushes and are fitted 
with cast-stéel clutches so that they can be disconnected 
from the shaft while the warp is being paid out. The 
bollards, which are of the double-waisted pattern, 
are fitted with band brakes. These brakes are lined 
with wood blocks and are applied by hand-operated 
screw gear from the rear of the winch. The coiling 
gear, which can be disconnected when paying out the 
warp, runs along the forward side of the winch, and 
its gate is operated through a rack and pinion from 
hand wheels at the operating side. 

The winch is controlled by a series of hand levers on 
a way-shaft which runs along its full length. Control 
can be effected by a deck hand without special skill, 
but to guard against damage due to careless handling 
a master controller is employed which allows some 
supervision of the operation to be exercised. This 
controller is located in the deck-house, where it is 
under the eye of a responsible ship’s officer, and is 
geared to the control shaft on the winch by a rack and 
pinion. It is thus always accessible for inspection, 
which it would not were it mounted on the 
winch in a position exposed to rough weather and 
ice formation. The master controller has four posi- 
tions. When on the first of these the control handle 
on the winch can only be worked between full forward 
and stop. On the movement between full 
reverse and stop is possible; while on the third, 
movement is confined to the first two steps for inching 
purposes. On the fourth stop all the control handles 
are locked in the off position to prevent unauthorised 
operation. 

Electrical energy for the operation of the winch is 
provided by a 85-kW generator which is driven by a 
Burmeister and Wain engine, an exciier being mounied 
on the same shaft. 
the generator and motor fields, which are controlled 
on the Ward-Leonard system, and is also capable of 
giving 40 kW at constant voltage for general ships”’ 
purposes. Both the generator and the exciter are of 
Messrs. Laurence, Scott and Electromotors’ special 
deluge-proof marine type. 


be 


second, 


This exciter supplies current to | 











LAND AND MARINE STEAM 
GENERA TORS.* 
By Proressor A. L. MeELuansy, D.Sc., LL.D. 


In deciding upon the method in which the subject 
of this lecture should be presented, it appeared that 
it would be better to adopt a historical method of 
presentation, dealing briefly with the development 
of the boiler from its early elementary form to the 
wonderfully complex and efficient examples of the 
present day, including the latest types of steam 
generator which are at the moment so much before 
the public, and tracing their development from the 
simple laboratory experiment made by a professor of 
engineering in this country over sixty years ago. 

It is probable that Savery with his pumping engine 
was the first to use steam generated in a boiler for 
the performance of useful work. In order to do the 
pumping work, steam of quite appreciable pressure 
must have been used. The advent of the atmospheri 
Newcomen engine, 1705, must have removed for some 
time all incentive to produce boilers capable of working 
under pressure. With the coming of Watt and the 
introduction of engines in which the pressure of the 
steam was used to reciprocate the piston, once again 
attention was directed to the manufacture of boilers 
capable of operating under pressure. It would be 
absurd to contend that Watt did not realise the possi- 
bilities of increased economy with increased pressure, 
but it seems that he realised that engineering practic 
was not then sufficiently advanced to ensure the 
production of boilers that would operate with safety 
under high pressure. 

But although Watt had no interest in high-pressure 
boiler production, others of his time were keen to 
make progress in that direction. Chief among these 
was Trevithick, who, in 1803, erected in London a 
cast-iron boiler in which the working pressure was 
45 Ib. per square inch. It is stated that, in 1814, a 
Trevithick high-power engine was working in con- 
junction with a Cornish boiler at the Herland mine. 
The boiler was 5 ft. 6 in. in diameter, 50 ft. long, with 
an internal flue of 3 ft. diameter ; the working pressure 
was 150 lb. per square inch. The boiler made by 
William Hedley in 1813 for the “ Puffing Billy’ was 
of wrought-iron and is stated to have had a working 
pressure of 50 Ib. per square inch. While these develop- 
ments were taking place, steam pressures in general ust 
were quite low. Thus, in the Navy, the engines and 
boilers fitted in the Royal Sovereign by Boulvon and 
Watt in 1821 had a working pressure of only 4} |b 
er square inch. The early development of the mullti- 
tubular boiler is well illustrated in that of Nevill 
patented in 1828. The horizontal boiler of Sequin 
and the historical boiler fitted by Stephenson in the 
Rocket (1830) are especially worthy of notice. 

The development of the marine boiler was slow. Up 
till about 1860 the majority of marine boilers wer 
rectangular tanks with elaborate internal flues of mort 
or less rectangular section. Gradual changes took place 
in the manner of directing the path of the gases unu! 


finally the tubes were placed over the furnaces and 
the gases brought back to the front of th boiler ; 
but even then the rectangular shape persisted, ane 
it was not until 1862 that the first true Scotch boiler w® 
fitted to the ss. McGregor Laird by Messrs. Rat tolph, 


Elder and Company. This boiler was 10 ft. in diametet 
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by 14 ft. 6 in. long. Dealing very briefly with the 
development of the water-tube boiler, one of the 
earliest was that made about 1826 by Gurney, whose 
experiments with a heated glass water-filled tube were 
probably the first to be made in that branch of boiler 
operation which is now of such supreme importance. 
The Belleville boiler was patented in 1850 ; an example 
was fitted in the French corvette La Biche in 1856, 
and installations were made in the British Navy in 
1894. Our home productions are well known, and little 
need be said of the Babcock and Wilcox (originating 
in the United States), Thornycroft, and Yarrow boilers. 

There must be some reference to that extraordinary 
break away from contemporary practice made by Loftus 
Perkins in the 1870’s. At that period three vessels 
were built fitted with Perkins water-tube boilers using 
pressures far in excess of those employed in the majority 
of present-day ships. The steam yacht Anthracite, 
built at Wallsend and supplied with a two-crank triple- 
expansion engine by a Gateshead firm, worked with 
a boiler pressure of 350 Ib. per square inch. Consump- 
tion tests were made on her machinery both in this 
country and in America. According to the British 
trials she used from 1-7 lb. to 1-8 Ib. of coal per 
indicated horse-power per hour. The two other vessels 
were the Irishman, a coasting steamer of which it is 
recorded that at times the steam pressure was 500 lb. 
per square inch, and the Wanderer, another steam 
yacht, built in 1879 and fitted with four Perkins boilers 
operating at a pressure of 350 Ib. per square inch. 
Some details of this vessel were given by the late 
Mr. James Mollison, under whose supervision the 
engines and boilers were constructed. According to 
him the machinery developed 377 i.h.p. with a coal con- 
sumption of 1-29 lb. per indicated horse-power per hour. 

Reference must also be made to the elaborate and 
careful series of experiments on water-tube boiler 
circulation carried out by the late Sir Alfred Yarrow 
more than forty years ago. In view of the prominence 
which has been given to similar experiments recently 
made abroad, it seems worth while indicating that we 
owe our knowledge of the mysteries attached to up-and- 
down circulation in water-tube boilers largely to this 
investigation of Yarrow. Those interested in this 
subject are also recommended to study the account 
given by Eng.-Captain 8. R. Dight of the experiments 
on circulation carried out at the Admiralty Experimental 
Station during the last few years. 

In American practice a tendency may be observed 
towards the provision of central power stations with 
one boiler per turbine. An example of this is to be 
found in the Port Washington station of Messrs. The 
Milwaukee Electric Railway and Light Company, where 
one 80,000-kW turbine is supplied by one boiler. Ina 
paper by Professor Christie data are presented of 29 
recent installations in the United States. Of these 
11 operate at pressure above 1,200 lb. per square inch 
and 12 more are using pressures between 600 Ib. 
and 900 Ib. per square inch ; seven produce steam at 
or over 900 deg. F. One noticeable feature of American 
practice is the popularity of the system of pulverised- 
coal firing. Out of the 29 modern stations to which 
reference is made by Professor Christie all but nine 
use pulverised fuel. 

High Pressures and Temperatures.—The most marked 
feature in present-day steam-generator practice is the 
continued increase in the working pressure and tem- 
perature. Examples of boilers with pressures ranging 
from 1,200 lb. to 3,200 lb. per square inch are to be 
found, along with many cases, both for land and marine 
service, between 400 lb. and 750 lb. per square inch. 
At the same time, steam temperatures have risen in a 
few cases to 1,000 deg. F. and there are many plants 
delivering steam superheated to temperatures between 
750 deg. F. and 850 deg. F. Maximum efficiency is 


hot necessarily associated with maximum steam pres- 
sure. This subject has been discussed in papers 
presented by Professor W. Kerr and myself both to 
this Institution and to the Institution of Mechanical 


Engineers, and I suggest, therefore, to those contem- 
plating the adoption of so-called super-pressure boilers 
that the conclusions reached in these papers are worthy 
of their study. 

Heat Transmission by Convection.—Although the 
laws governing the rate of heat transmission through 
a metal plate have been well known for many years, 
those relating to the transfer of heat from the fluid to 
the plate on one side and from the plate to the fluid 
on the other side have not, until comparatively recently, 
been appreciated by the general body of engineers. 
In 1874 a paper “On the Extent and Action of the 
Heating Surface for Steam Boilers,” was read before 
the Literary and Philosophical Society of Manchester 
by Professor Osborne Reynolds. Here, for the first 
ume, Was presented a true appreciation of the methods 
of heat transfer from one fluid to another through an 
intervening metal plate, and from this brief but 
exphcit statement of fundamental principles has 
grown up all the elaborate discussions on heat trans- 
mission with which we are now inundated. Quite a 
humber of distinguished scientists had previously made 








investigations into the problem, but until it was attacked 
by Reynolds no theory that would stand examination 
had been put forward. 

Published formule assumed that the rate of heat 
transmission from hot gases to water was proportional 
to some power of the temperature difference between 
the two fluids and took no account of their actual 
motions. It was pointed out by Reynolds how much 
greater was the cooling effect of a wind than that of 
still air, and, consequently, any formula which took 
no account of the velocity of both gases and water 
could have no scientific basis. In discussing the 
quantity of heat imparted by a fluid to an adjacent 
surface Reynolds indicated that apart from radiation 
it was proportional to the rate at which particles or 
molecules pass backwards and forwards from the 
surface to any given depth within the fluid. 

Little attention was given by practising engineers 
to this paper and to subsequent work on similar lines 
by Reynolds and his assistants. That the rate of 
heat transmission could be made greater by increasing 
gas speed was by many flatly denied and by others 
simply ignored. There have been, however, a few 
men who eagerly accepted this work of Reynolds and 
sought to interest manufacturers in this obvious method 
of reducing greatly the weight of boilers and at the 
same time of increasing their safety. One of the 
most conspicuous of these was the late Professor 
J. Perry. But the greatest amount of work in this 
line was done by the late Professor J. T. Nicolson, 
who was not content with laboratory work alone, 
but carried out tests on an actual boiler using draughts 
up to 30 in. of water. A full description of some of 
Nicolson’s work will be found in the Proceedings of 
the Institution of Engineers and Shipbuilders in Scotland. 
The main part of the plant was a Cornish boiler to 
which were added an evaporator and an economiser, 
made up of small closely-packed tubes through which 
the water passed. The experimental results are of 
interest. In way of a brick baffle at the back of the 
main flue a heat transmission was measured in one 
trial of 48,000 B.Th.U. per square foot of heating 
surface per hour. In the evaporator tubes with a gas 
velocity of 110 ft. per second the heat-transmission 
rate was 6,550 B.Th.U. per square foot per hour, and 
in the economiser with gas speeds of 89 ft. per second 
5,070 B.Th.U. were transmitted per square foot per 
hour. The last figure is worthy of notice in view of 
the fact that the average temperature difference 
between the gas and the water in the economiser was 
only 398 deg. F. 

Among the earlier laboratory experiments to deter- 
mine the relationship between gas speed and heat 
transmission, those by Mr. R. Royds are especially 
worthy of mention. Descriptions of his work will be 
found in a series of papers presented to the Institution 
of Engineers and Shipbuilders in Scotland. 

Heat Transmitted by Radiation.—It is well known 
that in any boiler the heat absorbed by the heating 
surface is only partly that transmitted by convection 
and that a large proportion of the heat of combustion 
is transmitted by radiation. This radiation, from fuel 
on the grate, the walls of the combustion chamber, 
or the solid particles in suspension in the flame, is 
absorbed by the metallic walls, thence transmitted 
through the metal thickness by conduction, and finally 
passed by convection to the water or steam in the 
tubes. The laws of heat radiation in boilers are not 
so well known as those of heat convection; but, 
owing to the large amount of experimental work that 
has been done upon the subject—chiefly in America— 
close estimates can now be made in standard boilers 
of the amount of heat that will be given to the water 
or steam in this manner. One of the features of 
Nicolson’s paper was the manner in which it took up 
the then little-known subject of radiation and the 
method it indicated for estimating furnace temperatures 
when burning coal on a grate. 

Stress Conditions in Boiler Tubes.—It may be taken 
as a reasonable approximation that in a combustion 
chamber lined on all six sides with water screens and 
burning pulverised fuel, the heat transmitted by 
radiation and convection varies from 45 per cent. to 
60 per cent. of the calorific value of the fuel. Since 
the whole of this heat must pass through the metal 
walls by conduction and from the walls to the water or 
steam by convection, it is possible to make an estimate 
of the tube temperature and the temperature gradient 
through the metal to give the necessary heat-transfer 
conditions. It will be found by reference to the tem- 
perature-creep stress of an ordinary boiler-tube steel 
that there is still some margin of safety, even at the 
highest pressures. With smaller tubes the stress will 
be appreciably reduced. It is thus evident that, 
assuming that the water is freely circulating, high 
pressure and high heat-transmission rates impose no 
great difficulty in the design of this part of the steam 
generator. 

For radiant-heat superheaters where the tubes are 
exposed directly to the radiant heat of the furnace 
the conditions may be very severe, Even at moderate 





steam temperatures and pressures the tube temperatures 
and stresses are so high that alloy steels are necessary 
for reasonable factors of safety. In the majority of 
boilers, however, the superheater tubes receive the 
greater part of their heat by convection, and it will 
be found that the tube temperature depends largely 
upon the relative gas and steam speeds over the outer 
and inner surfaces of the tube. The necessity for 
high values of steam flow in the superheater tubes if 
the wall temperature has to be maintained at a safe 
elevation becomes obvious. 

Modern High-Speed Boilers——In view of modern 
conditions, especially at sea, every effort is being 
made to reduce boiler weights and volumes while 
at the same time giving attention to safety and ease 
of working. To secure the reduction of heating sur- 
face, high gas speeds, intense radiation effect, and 
controlled positive circulation of the water and steam 
are employed. In one particular example very high 
rates of heat release in the combustion chamber are 
effected in order to bring about appreciable reduction 
in the volume of the plant. 

The La Mont Boiler—The characteristic feature of 
this steam generator is the forced circulation of the 
water through the tubular heating surfaces. Between 
the steam drum and the main heating surface a circu- 
lating pump is fitted, the duty of which is to take the 
water from the bottom of the drum and force it through 
the tubes which make up the evaporating surfaces 
receiving heat by radiation and convection. Adjustable 
orifices are provided at the entrance to each tube in 
the bottom header, and these can be so arranged 
that each tube receives its proper share of the forcibly 
circulated water. The maximum rate of heat trans- 
mission, even at high pressures, may be attained with 
safety, while there is the additional advantage that 
rapid starting from cold conditions is possible with the 
circulating pump in operation. 

The Loeffler Boiler.—One of the outstanding features 
of this boiler is the manner in which the heat from the 
furnace gases at the maximum temperature is received 
by tubes containing superheated steam and not water, 
or a mixture of water and steam, as in the majority 
of boilers. According to a formula given by Orrok, 
the heat absorbed by the radiant superheater under 
the conditions of the test will be 4,150 B.Th.U. per pound 
of coal. Tests by Josse on another Loeffler boiler 
indicate a radiant-heat reception equivalent to 
4,460 B.Th.U. per pound of coal, Taking a mean value 
of 4,300 B.Th.U., then, from the given coal consump- 
tion and the steam-evaporation figures, it is estimated 
that each pound of steam in passing through the radiant 
superheater receives 153 B.Th.U. The temperature 
of the steam entering the radiant superheater will be 
about 630 deg. F., and on leaving 750 deg. F. This 
rate of heat reception amounts to 59,000 B.Th.U. 
per hour per square foot of heating surface, which 
confirms the claims made for this boiler that heat- 
transmission rates of over 50,000 B.Th.U. per hour 
per square foot are attained. 

The Velox Boiler.—In this type of steam generator 
there is illustrated not only the great reduction of 
heating surface resulting from high speeds, but also 
the possibility of volume reduction by the use of 
intensive methods of combustion. In the Velox boiler 
combustion takes place at a pressure of about 25 |b. 
per square inch, under which condition the heat 
liberated per cubic foot of combustion volume can 
be made many times the amount possible in ordinary 
boilers. Some indication of the development reached 
in the Velox design may be obtained by referring to 
the ideals put forward by Nicolson in his 1910 paper. 
Discussing ordinary boiler practice at that time, 
Nicolson stated that average gas speeds ranged from 
10 ft. to 30 ft. per second with heat-transmission rates 
rising from 2,000 B.Th.U. to 8,000 B.Th.U. per square 
foot per hour. For the ‘ high-speed ”’ boiler he then 
advocated the predicted speeds were 250 ft. per second 
with heat-transmission rates up to 50,000 B.Th.U. 
per square foot per hour. In the Velox boiler gas 
speeds of 600 ft. per second are commonly used and 
the heat-transmission rate in the evaporator has risen 
to 100,000 B.Th.U. per square foot per hour. In 
practice the heat release is stated by the makers to 
reach the extraordinary figure of 330,000 B.Th.U. 
per cubic foot per hour. In Professor Christie’s paper 
dealing with modern American practice the maximum 
heat release in the combustion chamber is given as 
50,400 B.Th.U. per cubic foot per hour, while in the 
majority of the examples he quotes the figure is of the 
order of 30,000 B.Th.U. Rapidity of starting is a 
special feature of this boiler, and there are now quite 
a number of units at work where it is the common 
practice to start from cold and be under full load 
within ten minutes. 

The new types of steam generator I have described 
are all of Continental design, and if they achieve the 
success which appears to be their due there is little 
consolation to be derived from the fact that the funda 
mental principles underlying their construction were 
first worked out in this country. And so I appeal to 
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the younger members of the Institution to recognise 
that if some new principle is brought before them it is 
their duty to investigate it and to try to put it into 
engineering form themselves, and not to allow all the 
pioneering work to be done by other nations. 


TENDER. 





We have received from the Department of Overseas | 


Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender, the closing date of 
which is furnished. Details may be obtained 
application to the Department at the above address, 
quoting the reference number given. 


on 


New Zealand 
March 2. 


Steam Travelling Crane, 5-ton capacity. 
Public Works Department, Wellington 
(T.Y. 2303.) 





CONTRACTS. 


The New Zealand Government has placed an order 
with Messrs. Tue Britisn Genera Evecrric Com 
PANY, Limrrep, of Wellington, for over 130 G.E.C 


floodlights for use with various coloured Osira lamps, 
for the illumination of Government buildings, railway 
stations, &c. 

Messrs. Arrsa Craio, Liurrep, Strand-on-the-Green, 
Chiswick, have received an order for two 16/24 h.p. 
Diesel engines, from the Brazilian Naval Commission 
The sets include the firm's standard reverse 
clutch. 

Messrs. MERRYWEATHER AND Sons, Limrrep, Green- 
wich-road, London, 8.E.10, are again to supply the 
fire-protection equipment at the Olympia and White 
City sections of the British Industries Fair. At Olympia 
there will be a fully-equipped fire station 


gear 


PERSONAL 
Messrs. L. Sterne anp Company, 
us that their London address is now Sterne 
183, Queen Victoria-street, E.C.4. 


LimiTrep, inform 
House, 








Juwstor Tecunicat Scuoorts.—lIn connection with an 
exhibition of work by the students of the Junior Tech- 
nical Schools of the London County Council, open to the 
public at the County hall, Westminster Bridge, from 
Wednesday, February 10 until Saturday, February 20, it 
of interest to learn that the schools themselves are 
ileo open for inspection during this period. Of the 38 
schools concerned, 10 give instruction in engineering and 
These are the Beaufoy Institute, Prince’s- 


is 


allied trades 


road, Vauxhall-sireet, S.E.11; Borough Polytechnic, 
Borough-road, S.E.1; Hackney Technical Institute, 
Dalston-lane, E.8; Northampton Polytechnic, St. John 


street, Clerkenwell, E.C.1; North-Western Polytechnic, 
Prince of Wales-road, Kentish Town, N.W.5; Padding 
ton Technical Institute, Saltram-crescent, W.9; Regent 
Street Polytechnic, Regent-street, W.1; School of 
Engineering and Navigation, High-street, E.14; South 
Eastern London Technical Institute, Lewisham High- 
road, S.E.4; Wandsworth Technical Institute, High 
street, S.W.18; and Woolwich Polytechnic, William- 
street, S.E.18 The courses are full-time and of a proxi 
mately 30 hours per week, and cover ages of from thirteen 
years to sixteen vears. The display the exhibition 
suggests that it will be worth while for those interested 
to see the work being actually carried out in one or other 


at 
of the schools 


SHIPBUILDING IN 1936.—We conclude below our 
summary of British Shipbuilding in 1936 Preceding 
portions appeared on pages 19 and 102 ante. During 
the year five vessels, making together 39,438 tons, 
were launched by Messrs. John Brown and Company, 
Limited, Clydebank. These included the 11,063-ton 
cargo bhips Essex and Sussex, the 9,000-ton H.M. Cruiser 
Southampton, and the 6,837-ton oi] tanker Comanchee. 
Messrs. Cammel!l Laird and Company, Limited, Birken 
head, launched 9 vesesls aggregating 47,353 tons. This 
total includes the two motorships Melbourne Star and 
Brisbane Star, each of 11,076 tons, the 8,402-ton M.S 
British Confidence and the 6,860-ton M.S. Pomella.— 
The steamer Armanistan was launched during the year 
by Messrs. John Readhead and Sons, Limited, West 
Docks, South Shields. She has a gross tonnage of 6,700. 

At their Belfast, Glasgow, and London shipyards, 
Messrs, Harland and Wolff, Limited, launched craft 
totalling 106,427 gross tons. The totals for Belfast 
were 12 vessels and 62,525 tons, and included the 15,000 
ton ships Dunnottar Castle ind Dunvegan Castle and the 
11,000-ton Sydney Star. ‘she totals for Glasgow were 
7 ships and 39,679 tons, and ixcluded the 8,334-ton vessels 
British Power and British Destiny and the 6,200-ton ships 
Standella, Simnia, and Sitala. The small craft launched 
it North Woolwich, London, E.16, totalled 4,228 gross 
tons.—A non-propelling bucket dredger of 465 gross 
tons was launched by Messrs. Wm. Simons and Company, 
Limited, Renfrew.—Three dredgers and two tugs, 
aggregating 2,488 gross tons, were launched by Messrs. 
Lobnitz and Company, Limited, Renfrew. The Mati- 
Vijaya was the largest dredger ; she has a gross tonnage of 


and | 
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BOOKS RECEIVED. 


Inspection of Aircraft After Overhaul. Category “ B” 


Licence. By 8. J. Norton. Third and revised edition. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
38. 6d. net.] 

Department of Scientific and Industrial Research. Report 


of the Building Research Board, with the Report of the 
Director of Building Research, for the Year 1935. 
London: H.M. Stationery Office. [Price 3s. 6d. net.] 
lirplane and Engine Maintenance for the Airplane 
Mechanic. By Danret J. Brom, Jr., and H. Epwarp 
| Boaeerss. London: Sir Isaac Pitman and Sons, 
Limited. [Price 7s. 6d. net.] 

La Technique de L’Organisation des Entreprises. By 
JEAN CHEVALIER. Volume II. L’Organisation du 
Travail, Third edition. Paris: Dunod. [Price 
41-50 francs.] 

| Die Gewinnung und Bewegung des F orderqutes an Abraum- 





baggern im Braunkohlenbergbau. By Drrv.-Inc. Franz 


KIENAST. Halle (Saale): Wilhelm Knapp. [Price 
| 6 marks.) 

| Deutsches Bergbau-Jahrbuch. Jahrbuch der deutschen 
Steinkohlen-, Braunkohlen-, Kali- u. Erzindustrie, der 
Salinen, des Erdél- u. Asphaltbergbaus. 1937. Halle 
(Saale): Wilhelm Knapp. [Price 10-90 marks outside 


Germany.] 


Modern Fixing Practice. Volume I. London: The 

Raw!lplug Company Limited. [Price 3s. 6d.) 

Commercial A.C. Measurements. By G. W. STuBBINGS. 
Second edition, revised. London: Chapman and 


Hall, Limited. 
The Blue Book, 1937. 


[Price 15s. net.] 


The Directory and Handbook of the 


| Electrical and Allied Industries. London: Benn 
Brothers, Limited. [Price 25s.] 

Department of Overseas Trade. No. 660. Report on 
Economic and Commercial Conditions in Brazil, 
September, 1936. By E. Murray Harvey and W. G. 
Bruzaup. London: H.M. Stationery Office. [Price 
3s. net.) 

Soviet Fore ign Trade. Neu Developments. By a. Re 

L0SENGOLTZ. London: Trade Delegation of the 


U.S.S.R. in Great Britain. [Price ls.} 

Procedure Handbook of Arc Welding Design and Practice. 
Fourth edition. Cleveland, Ohio, U.S.A.: The 
Lincoln Electric Company. [Price 1 dol. 50 cents.] 
Welwyn Garden City, Herts.: Lincoln Electric 
Company, Limited. [Price 8s. 6d.] 

Drop Forging Practice. By S. Jounson and J. Warsy. 
London: Charles Griffin and Company, Limited. 
[Price 4s. net.] 

fir Ministry. Report of the Committee to Consider the 
Development of Civil Aviation in the United Kingdom 
and the Appendices Thereto. London: H.M. Stationery 
Office. [Price 3s. 6d. net.) 

The Association of Engineering and Shipbuilding Draughts 
men. Positive Rotary Pumps, Compressors and 
Exhausters. By B. Pucu. London: The Draughts- 
man Publishing Company, Limited. [Price 2s. net.] 

Electron Tubes in Industry. By Kerrn HENNEY. Second 
edition. London: McGraw-Hill Publishing Company, 
Limited. [Price 30s.] 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 
\ 


ste 


Welsh Coal Trade. buoyant tone continued to 
characterise the Welsh am market last week. 
Operators found it practically impossible to satisfy the 
demand for prompt supply, and the occasional small 
parcels available were eagerly taken up at prices well 
in excess of recent advanced quotations. Collieries as 
a rule were well stemmed over the first half of the year, 
and consequently there seemed little likelihood of any 
easing in the present strong position for a very long 
time ahead. A moderate amount of business was con- 
eluded in the Spanish trade, although sellers continued 


coal 


to proceed with caution, and were insisting on pay- 
ment in sterling before making shipment. South 
American buyers also displayed a keen interest. It 
was generally believed on the market that the French 


quota for February would remain unchanged, but no 
official confirmation was forthcoming. In January the 
quota was restored to 58-5 per cent. of imports during 
the basis period 1928-1930, after having been suspended 
fur December. This action, however, did not slow down 
shipments, and trade remained on a brisk scale, business 
only being limited by the acute shortage of supplies of 
the particular kinds of coal required. The Rosario 
Electricity Works placed business with local exporters 
for about 38,000 tons of sized coals for delivery over 
1938, while the Algiers Electricity Works were inquiring 
for 7,000 tons of through coals for delivery at the end 
of the month. French buyers were in the market for 
50,000 tons of small coals and cokes, while a Belgian 
concern was inviting prices for the supply over three 
months of 50,000 tons of coking coals. An Irish sugar 
factory was inquiring for 15,000 tons of anthracite duff. 
Large coals continued in brisk demand, but supplies were 
extremely limited and high prices ruled. Washed small 
and sized coals were very difficult to secure over the 
next few months, and were consequently strong. Cokes 
were in sufficient supply to meet the demand, and recent 
high figures were fully upheld. 

Iron and Steel Trades.—Operations in the South Wales 
iron and steel trades showed no slowing down last week, 


NOTES FROM THE NORTH. 


Griaseow, Wednesday 


Scottish Steel Trade.—Much activity continues to pr: 
vail in the Scottish steel trade and there is a constant 
pressure for deliveries against existing contracts. Pro 
ducers are managing to satisfy their customers fairly 
well, but the raw material position is far from satisfactory, 
as pig-iron is none too plentiful and scrap is so scarc 
that the outlook in this direction is fast becoming serious. 
Home supplies of scrap are limited and consignments 
from overseas are not so easily obtained at the present 
time, because of the keen competition of other steel- 
making countries. The price has advanced considerably, 
and it is generally thought that it is quite time that the 
Government prohibited the export of scrap material 
from this country, and also the sale of British ships to 
be broken up abroad. If home industry is to be encour- 
aged, the Government will require to act without further 
delay. There is new business in the market, but as 
steelmakers have enough already booked to ensure the full- 
time running of plant for nearly six months, they are 
loth to commit themselves too far ahead at present 
All classes of steel material are in demand: and in thx 
black-steel sheet trade the requirements of home con 
sumers are on a large scale, but export trade is very 
restricted because of the home demand. Prices continue 
strong and the following are the current quotations :- 
Boiler plates, 101. 0s. 6d. per ton ; ship plates, 97. 10s. 6d. 
per ton ; sections, 91. 3s. per ton ; medium plates, 91. 18s. 
per ton; black-steel sheets, No. 24 gauge, in minimum 
4-ton lots, 121. per ton, and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 141. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—Little change has taken place 
in the malleable-iron trade of the West of Scotland over 
the week, and activity is still general all round. The 
demand for bar iron has recently been very satisfactory, 
while in the case of re-rolled steel bars, it is exceptionally 
good. Producers have heavy order books, but the raw 
material position is very disturbing as local supplies of 
semies are limited and consignments from the Continent 
fall far short of the deliveries of last year. Prices are 
firm and are as follows :—Crown bars, 11/. 10s. per ton 
for home delivery, and 101. 10s. per ton for export ; and 
re-rolled steel bars, 91. 10s. per ton for home delivery or 
export. 

Scottish Pig-Iron Trade.—-A strong tone continues to 
prevail in the pig-iron trade of Scotland and, despite all 
efforts to keep pace with the demand, deliveries are 
barely equal to the calls of consumers. The tonnage 
necessary to meet the everyday requirements of industry 
at the present time is exceedingly large and the output 
cannot be increased until the coke position is improved. 
The number of furnaces in blast remains at seventeen. 
The following are to-day’s market quotations :—Hema- 
tite, 98s. per ton, and basic iron, 82s. 6d, per ton, both 
delivered at the steel works; and foundry iron, No. 1, 
90s. 6d. per ton, and No. 3, 88s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 





pig-iron from Glasgow Harbour for the week ending last 
Saturday, February 6, only amounted to 160 tons. Of 
that total, 90 tons went overseas and 70 tons coastwise. 
During the corresponding week of last year, the figures 
were 75 tons overseas and 170 tons coastwise, making 
a total shipment of 245 tons. 








Ex-British WersTINGHOUSE AssocraTION.—The eigh- 
teenth re-union dinner of the ex-British Westinghouse 
Association will be held at the Trocadero Restaurant, 
London, on Friday, March 12. Sir Arthur Whitten-Brown, 
K.B.E., has consented to take the chair. Particulars 
may be obtained from Mr. L. 8. Hawes, Hon. Treasurer, 
14, Woodleigh-gardens, Streatham, S8S.W.16. 


Tue CENTENARY orf ScREW PrRopuLtston.—An exhibi 
tion opened on February 11, at the South Kensington 
Museum, marks the centenary of screw propulsion, 
taking this as dating from the successful trial on the 
Paddington Canal of Francis Pettit Smith’s first screw 
propelled launch. A model of this launch is shown, as 
well as other exhibits indicative of the most notable 
developments in this line down to the Queen Mary. 

LAUNCH or H.M.S. “ Inex.”’—Messrs. John Brown and 
Company, Limited, Clydebank, launched, on January 28, 
H.M.S. Ilex, the second of two destroyers ordered by the 
Admiralty as part of the 1935 programme. Her sister 
ship, H.M.S. Icarus, was launched in November and is 
now being completed in the builders’ fitting-out basin 
The destroyers of the “I” Class, of which there are 
eight under construction throughout the country, have 
a length of 312 ft. and a beam of 33 ft., while their 
displacement on a draught of 8 ft. 6 in. is 1,350 tons. 
Their armament includes torpedo tubes and 4-7-in 
and other smaller guns. 

ProGrReEss or THE LonpDON PowER COMPANY DURING 
1936.—During 1936, 2,273,810,000 kWh were generated 
at the various stations of the London Power Company 
this being an increase of 18-1 per cent. over the figure 
for 1935. Of this total, 2,161,743,639 were delivered 
to the feeders, an increase of 18-17 per cent. over 1935 
The largest number of kilowatt-hours generated in on 
day was 9,020,480 kWh, and the maximum demand was 








760. Both the tugs have each a gross tonnage of 600.— 
Messrs. Yarrow and Company, Limited, Scotstoun, 
Glasgow, W.4, launched the flotilla leader H.M.S. Gren- | 
ville, of 1,485 tons, the 2,900-ton net-laying and target- 
towing vessel H.M.S. Protector and the 1,350-ton de- | 
stroyer H.M.S. Isis. A sister ship, H.M.S. Ivanhoe is | 
nearing completion on the stocks 





and employment was maintained at a good level. Cur- 

rent outputs of most concerns were well sold, and it was | 
still difficult to arrange forward business on anything like 

normal lines. It was reported that the old Pontardawe 

sheet works would be partially re-opened next month, | 
when it is expected that four mills would be re-started. 

They have been idle for the past five years. 





582,400 kW. The electricity generated at Battersea 
amounted to 1,050,147,270 kWh, or 46-2 per cent. o! 
the total, of which 995,749,500 kW were delivered to 
the feeders. The largest number of kilowatt-hours 
generated in one day at this station was 4,344,000, 
and the overall thermal efficiency was 29-14 per cen'., 
compared with 28-59 per cent. in 1935, 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is still severe 
scarcity of Cleveland foundry iron, and only by their 
careful system of rationing are makers able to meet home 
users’ current needs, and to-transfer, under old contracts, 
occasional parcels to second hands for export to the 
Continent that should have been made a considerable 
time ago. Buyers are anxiously seeking to place orders, 
for almost any delivery, at well above recognised values, 
but they meet with little or no success, producers being 
markedly disinclined to discuss new business until there 
is prospect of appreciably reducing arrears of delivery. 
Merchants have little opportunity to handle much iron. 
Consumers continue to complain at having to depend 
on the regular deliveries to keep works going, and 
would greatly welcome opportunity to accumulate a 
little stock for emergency purposes. Fixed minimum 
prices keep at the equivalent of No. 3 grade of iron at 
Sls. delivered here, 83s. delivered to various North- 
Eastern areas, 84s. to Falkirk and 87s. to Glasgow. 

Hematite.—Producers of East-Coast hematite iron have 
more work on hand than they can deal with. As with 
Cleveland pig, home consumers are receiving supplies 
that meet current requirements, and exporters are hand- 
ling a little tonnage, but buyers are unable to place new 
orders of moment. Merchants are not without hope 
of obtaining command of moderate quantities for spring 
deliveries. Nominally, quotations remain at the level 
‘of No. 1 iron, at 98s. for local consumption. 

Basic Iron.—Market transactions in basic iron are now 
almost unheard of, production being about absorbed by 
makers’ own consuming plant. The quotation for basic 
s put at 82s, 6d. delivered here. 

Foreign Ore.—Imports of foreign ore held up by 
stormy weather at the end of January have been coming 
to hand with the result that unloadings so far this month 
are exceptionally heavy. Consumers are thus quite 
comfortably placed as regards supplies. Conditions, 
however, still preclude negotiation for the renewal of 
expiring contracts. 

Blast-Furnace Coke.—Durham blast-furnace coke 
values are moving in favour of sellers. Makers have ex- 
tensive contracts to execute and are not keen to book 
further orders. Quotations are now based on good 
medium qualities at 26s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Continued very large 
tonnage output of semi-finished and finished iron and 


steel is inadequate for the ever-growing needs. Pre- 
parations for still further inerease of production 
are proceeding and a month or two hence more plant 


There is increasing complaint of 
difficulty in obtaining foreign products, particularly 
Continental steel semies. Disinclination of manufacturers 
to entertain customers’ offers for supplies over periods 
ahead is pronounced, even at quotations ruling at the time 
of delivery. Principal market prices for home business 
are: Common iron bars, 101. 10s.; steel bars, 91. 7s. ; 
steel billets (soft), 61. 5s.; steel billets (hard), 71. 10s. ; 
rivets, 131.; steel boiler plates, 101. 0s. 6d.; steel ship, 
bridge and tank plates, 91. 10s. 6d. ; steel angles, 91. 3s. ; 
steel joists, 91. 3d.; heavy sections of steel rails, 87. 10s. 
for parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 127. 10s.; black sheets (No. 24 gauge), 121. ; 
galvanised corrugated sheets (No. 24 gauge), 14l. 

Blast-Furnaces for Turkey.—Messrs. Ashmore, Benson, 
Pease and Company, of Stockton-on-Tees, have secured, 
through Messrs. H. A. Brassert, consulting engineers, of 
Karabak, Turkey, an order to supply two large blast- 
furnace plants, the cost of which is stated to be in the 
neighbourhool of 250,000l. The contraet is part of the 
3,000,0001. worth of work to be distributed by Turkey in 
connection with their five-year plan to extend the 
country’s facilities for steel production. 

Scrap.—Saleable tonnage of scrap is not large, and 
prices of cast-iron and machinery metal have further 
advanced. Heavy steel is still quoted 65s., but is definitely 
searce, and merchants expect to realise a higher figure 
in the near future. Up to 77s. 6d. has been paid for 
machinery metal and sellers are asking 80s. The mini- 
mum price for light cast-iron has become 62s. 6d., and 
‘8. 18 now named for heavy cast-iron. 


will be in operation. 








Etecrricrry Suppry 1s Catcurra.—A progress 
Statement issued by Messrs. The Calcutta Electric 
Supply Corporation, Limited, Victoria House, Vernon- 
Place. Bloomsbury-square, London, W.C.1, shows that 
--7,722,638 units were sold during the first nine months 
of 1936, compared with 194,653,037 units during the 
corresponding period of 1935. The difference of 33,069,601 
units represents an increase of 16-98 per cent. 

British SranparD RuBBER GLOVES FoR ELECTRICAL 
PurPosEs.—A specification, No. 697-1936, recently issued 
by the British Standards Institution, lays down a 
standard of performance for the rubber gloves used for 
*lectrical purposes, but emphasises that wherever possible 
this form of protection should not be regarded as the 
frst or only line of defence. The gloves referred to are 
intended for use where there is possibility of direct 
contact with electrical equipment at a pressure not 
exceeding 3,300 volts to earth. They may be manufac- 
tured by a dipping process, built up from sheet rubber, 
or moulded. Physical, mechanical and electrical tests 
are prescribed and recommendations regarding dimen- 
rsa and maintenance are made. Copies of the specifica- 
rw may be obtained from the Publications Department, 

ritish Standards Institution, 28, Victoria-street, London, 
8.W.1, price 2s. 2d. post free. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Business both in raw and semi- 
finished steel continues to reach a high level, and at 
many works the arrears of orders are steadily mounting. 
There is no sign of weakening in the current buying 
movement. Inland requirements of steel and engineering 
products are substantial, while the rate of improvement 
on overseas account has increased during the past few 
weeks. The Sheffield Chamber of Commerce is dling 
a growing volume of inquiries: Among the latest are’: 
From Durham for rolls of mild-steel strip ; from Antwerp 
for rustless steel; from Live: l for saws, hacksaws, 
and machines for sharpening blades ; from London for 
precision screws, bolts, and nuts; and from Poland for 
a variety of tools. In addition, more applications are 
coming to hand for the opening of agencies for British 
goods in various parts of the world. Sheffield’s output 
of raw and semi-finished steels has been fully maintained. 
There is a healthy market for basic steel, while the demand 
for acid materials is heavier than a year ago. Unlike 
some districts, Sheffield is obtaining sufficient supplies 
of pig-iron and hematites. Users in some instances have 
contracted for tonnages covering from six to eight 
months. Scrap prices are firm, despite increased importa- 
tions. Sustained activity is the lot of rolling mills, 
forges, press shops, and foundries. Re-rollers are parti- 
cularly busy. In the heavy machinery and engineerin 
branches prospects are bright. Not only is the demand 
for railway rolling-stock improving on home and over- 
seas account, but shipyards are taking bigger tonnages 
of forgings, castings, and all types of machinery. Reports 
from shipyards having Sheffield connections show that 
there are more ships on the stocks than at any time 
during the past five years. Munition makers are busy, 
while firms specialising in the production of plant for 
the extraction of oil and petrol from coal are satis- 
factorily employed. Coal-mining machinery and imple- 
ments form a progressive section. The increased pros- 
perity of the steel trade has improved the demand for 
various types of refractory materials. Quarry owners 
are buying machinery more freely. Road-making and 
house-building developments in this country have 
strengthened the call for cement and concrete-mixi 
machines, elevators and excavators, and a variety 0’ 
tools. More business is coming to hand for icultural 
machinery and implements. The special steel branches 
are working to capacity. A bigger trade is being done 
in automobile and aircraft steels and engine parts. 
Activity is more pronounced in tool manufacture, and 
important extensions to works are under consideration. 
Engineers’ and machine tools are in strong request. 
The light foundries continue busy. 

South Yorkshire Coal Trade.—The export demand for 
most classes of fuel has undergone little change. Business 
is retarded owing to certain sorts being in short supply. 
Inquiries are circulating freely, but only a small volume 
of business is developing. On inland account, a different 
state of affairs exists. Iron and steel works are buying 
industrial coal in heavy tonnages, while electricity under- 
takings are snapping up smalls. The house coal market 
having taken on a more attractive appearance, stocks 
at sidings are steadily being cleared. Foundry and 
furnace coke are active media, while gas coke continues 
firm. Quotations are: Best hand-picked branch, 27s. 6d. 
to 29s.; South Yorkshire, 24s. to 26s.; best house, 22s. 
to 248.; best kitchen, 20s. to 2ls. 6d.; Derbyshire 
selected, 23s. 6d. to 24s.; Derbyshire seconds, 228. to 
23s.; Derbyshire brights, 21s. to 23s.; best large nuts, 
20s. to 2ls.; and kitchen nuts, 18s. to 19s. 








Tae Puysicat Socrery.—The Physical Society 
announce that the fourteenth Duddell Medal has been 
awarded to Professor W. G. Cady, of the Wesleyan 
University, Middleton, Con., U.S.A. 





GroLocicaL SuRvEY AND MuseuM.—The Lord Presi- 
dent of the Council has appointed Professor E. B. Bailey, 
M.C., F.R.S., Professor of Geology in the University of 
Glasgow, to be Director of the Geological Survey of 
Great Britain and Museum of Practical Geology, Exhibi- 
tion-road, London, 8.W.7. Professor Bailey served 
on the staff of the Geological Survey from 1902 until 
December, 1929, when he resigned from his position 
of district geologist on appointment as Professor at 
Glasgow. 





TrRaMWAyY AND TrottEey-Bus Sraristics.—A return, 
prepared by the Minister of Transport, and published 
by H.M. Stationery Office, at the price of 2s. 6d. net, 
gives particulars of the tramway and trolley-bus under- 
takings in Great Britain for the yearended December 31, 
1935, in the case of companies and for the year ended 
March 31, 1936, in the case of local authorities. The 
tramway undertakings of the London Passenger Trans- 
port Board are excluded. The capital expenditure of 
the tramway undertakings was 55,961,7301., the gross 
receipts 13,962,6771., the working expenditure 11,136,6201. 
and the net receipts 2,826,6571. e first and third of 
these. figures show a decrease of about 3-75 per cent. 
over those of the previous year, the corresponding 
decrease in eo receipts being 5-15 per cent. Net 
receipts fell by 10-52 per cent. Passenger journeys 
decreased from 2,651,557,025 to 2,543,287,418, or 4-08 
per cent., and car mileage from 228,406,797 to 218,697,225, 
or 4-25 per cent. The route mileage was 95 miles less, 
a change which is largely attributed to the replacement 
of tramways by motor or trolley vehicles. The decrease 
in capital expenditure is due to the same cause. The 
number of passenger journeys on trolley buses during the 
year was 375,514,671 compared with 309,489,352 in 
1934-35, an increase of 21-33 per cent. 





NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—Steam 
Group: To-night, 6 p.m., Storey’s-gate, Westminster, 
8.W.1. Informal Discussion: “ Factors Limiting 
Practical Steam Cycle Efficiency,” to be opened by 
Major William Gregson. Scottish Branch: To-night, 
7.45 p.m., Robert Gordon’s College, Aberdeen. he 
Thomas Lowe Gray Lecture: ‘‘ The Main and Auxiliary 
Machinery of the * Queen Mary,’” by Mr. J. Austin, to 
be presented by Professor W. Kerr. Also on Saturday, 
February 13, 7 p.m., The Dundee Technical College, 
Dundee. North-Eastern Branch : Tuesday, February 16, 
7 p.m., The Technical College, Darlington. Presidential 
Address, by Sir H. Nigel Gresley. Midland Branch : 
Thursday, February 18, 6.30 p.m., The James Watt 
Memorial Institute, Birmingham, 3. The Thomas Lowe 
Gray Lecture: “‘ The Main and Auxiliary Machinery of 
the *‘ Queen Mary ’,” by Mr. J. Austin, Southern Branch : 
Thursday, February 18, 7.15 p.m., The Municipal College, 
Portsmouth. “ Oil from Coal,” by Dr. F. A. Williams. 
Institution: Friday, February 19, 5.30 p.m., Storey’s- 
gate, Westminster, 8.W.1. Annual General Meeting. 
“Ventilation with Air-Conditioning in Modern Build- 
ings,” by Mr. E. R. Dolby. 

Norru-Eastr Coast Instirurion oF ENGINEERS AND 
SurpesvuitpErs.—To-night, 6 p.m., The Mining Institute, 


Newcastle-upon-Tyne. General Meeting. “Singing 
Propellers,” by Mr. Harry Hunter. T'ees-Side Branch : 
Thursday, February 18, 7.30 p.m. The Cleveland 


Scientific and Technical Institution, Corporation-road, 
Middlesbrough. Paper by Dr. John Tutin. 

INsTrITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘* Performance of Second- 
ary Noise Meters in Terms of the Primary Standard,” 
by Messrs. B. A. G. Churcher and A. J. King. Institution : 
Monday, February 15, 7 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Informal Meeting. Discussion: 
“The Value of the Development of the Lighting Load,”’ 
to be opened by Mr. H. H. Long. Northern Ireland Sub- 
Centre : Tuesday, February 16, 6.30 p.m., 9, Wellington- 
place, Belfast. ‘“ Layout and Rupturing Capacity of 
Protective Devices in Motor Circuits,”” by Mr. J. O. 
Knowles. T'ees-Side Sub-Centre : Tuesday, Febru 16, 
6.45 p.m., The Cleveland Scientific and Technical In- 
stitution, Middlesbrough. “ Lightning,” by Mr. B. L. 
Goodlet. North-Midland Centre : Tuesday, February 16, 
7 p.m., Hotel Metropole, King-street, Leeds. ‘‘ Fire Pre- 
cautions in Major Electrical Stations,” by Mr. F. C. 
Winfield. North-Western Centre : Tuesday, February 16, 
7.30 pm., The College of Technology, Manchester. 
Faraday Lecture: “ Electricity in the Hospital,” by 
Mr. R. 8. Whipple. Sheffield Sub-Centre: Wednesday, 
February 17, 7.30 p.m., The Royal Victoria Hotel, Shef- 
field. Address by the President, Mr. H. T. Young. 
Trish Centre: Thursday, February 18, 6 p.m., Trinity 
College, Dublin. ‘“ Layout and Rupturing Capacity of 
Protective Devices in Motor Circuits,” by Mr. J. O. 
Knowles. 

Royat Instrrution.—To-night, 9 p.m., 21, Albe- 
marle-street, W.1. ‘“‘ Pigments Associated with Fatty 
Tissues,”” by Professor I. M. Heilbron. Thursday, 
February 18, 5.15 p.m. ‘“‘ Power Supply of the Future,” 
by Professor W. Cramp. 


INSTITUTE OF METALS.—<Scottish Local Section : Mon- 
day, February 15, 7.30 p.m., The Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow, C.2. Joint Meeting with the Scottish Centre of 
Tue INSTITUTION OF AUTOMOBILE ENGINEERS. ‘“‘ Copper 
and its Alloys in Automobile Design,” by Mr. D. P. E. 
Neave. Birmingham Local Section: Friday, February 
19, 7 p.m., The James Watt Memorial Institute, Bir- 
mingham, 3. ‘ Non-Ferrous Welding,” by Mr. H. W. G. 
Hignett. 


INSTITUTION oF Crvm ENGINEERS.—-Tuesday, Febru- 
ary 16, 6 p.m., Great George-street, Westminster, S.W.1. 
Ordinary Meeting. ‘‘ Modern Developments in Broad- 
casting Radio Transmission and Television,” by Sir 
Noel Ashbridge. Wednesday, February 17, 6 p.m. 
Informal Meeting. Discussion: ‘‘ Co-Ordination of the 
Chemical and Engineering Aspect of Water-Supply, with 
Special Reference to Corrosion Problems,” to be intro- 
duced by Mr.G. H. Humphreys. Manchester and District 
Association : Wednesday, February 17, 6.45 p.m., The 
Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘‘ Road Lighting and Road 
Surfaces,” by Mr. G. H. Wilson. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








AGRICULTURAL ScHoot 1n DurHnAM.—An agricultural 
school is to be built by the Durham County Council at 
Houghall, near the agricultural experimental station of 
the County. 





British STANDARD SPECIFICATION FOR READY-MIXED 
Parnts.—The British Standards Institution, 28, Victoria- 
street, London, 8.W.1, has issued, as one publication, 
a revision of the eight standard specifications for ready- 
mixed oil-gloss paints. The new specification, No. 261- 
1936, deals with white and tinted (both white-lead 
and zinc-oxide base), and green, black, red-oxide of 
iron, and purple-brown oxide of iron ready-mixed 
paints. It is divided into three-parts, the first of which 
deals with the specific composition clauses for the eight 
paints. The second section contains the general clauses 
common to all the specifications, while the third outlines 
the methods of test. The price of the new specification 
is 3s. 8d., post free. 
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ELECTRICAL LNDUSTRIES BENEVOLENT ASSOCIATION’ 
The annual general meeting and luncheon of the Electrica! 
Industries Benevolent Association, 6, Southampt: 
street, Holborn, London, W.C.1, will be held at the Savo) 
Hotel, Strand, W:C.2, on April 9. 
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THE PRINCIPLES OF ENGINEERING 
EVOLUTION. 
To speak of principles in connection with a subject 
so seemingly casual in its beginnings and so many- 
branched in its fruition as the present science and 
art of engineering is, perhaps, to invite a reminder 
about the famous chapter on Snakes in Ireland ; 
and if, by the word “ principles,” was intended 
anything as conclusive and inescapable as, for 
example, the Second Law of Thermodynamics, 
the objection would be just. The principles under- 
lying the relevant departments of physical science 
are well enough established, and the practice of 
what an earlier generation called “ the mechanick 
arts” is reasonably codified by experience ; but 
there is much less certainty about the laws pre- 
sumably governing the evolution of an activity 
in which a large proportion of the human race has 
been more or less intimately engaged for a century, 
and a small but influential leaven of craftsmen 
since the inception of communal living. 
The first half of the Nineteenth Century was a 
period so prolific of mechanical improvements that 
the Twentieth has brought a steady succession of 
centenaries to induce comparison and philosophic 
retrospect. Undoubtedly it is well that these 
landmarks in the history of civilisation should be 
honourably regarded, but it should be done with a 
due care for perspective, not yielding too readily 
to the mood of Pope’s epigram on Sir Isaac Newton. 
Natural philosophy did not begin with Newton, 
nor can the beginning of engineering be credited 
to any single individual. Both grew by slow accre- 
tions of observation, and thought, and experiment— 
especially experiment. In studying the evolution 
of engineering, therefore, it is necessary to look 
back far beyond the first of the engineers, so styled ; 
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not the least being that the different standpoint 
affords a much wider field of view. 
trying to predict tendencies in engineering, is apt 
to do so on the basis of what the fraternity of engi- 
neers may be expected to produce in their working 
hours. To the economist, however, they are prima- 


to treat it, in fact, as a section of that most compre- 
hensive of all studies, economics. 
This method of approach offers several advantages, 
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qualifications and environment may lead them to 
contribute more plenteously than other men to the 
sum total of new ideas in engineering, he will not 
concede them a monopoly, nor immunity from the 
influences that sway mankind in general, and which 
are operative for twenty-four hours per day. 

Unfortunately, the wider view brings in so many 
side-issues that the search for guiding principles 
is at once almost hopelessly complicated; and 
Professor Frederic Bacon is no doubt substantially 
correct in the belief, expressed in his presidential 
address delivered on January 21 to the South Wales 
Institute of Engineers, that ‘‘ no engineering Darwin 
has yet devoted his life to sifting out, formulating 
and expounding the principles in accordance with 
which engineering practice evolves,” although, 
writing without the book, we have an impression 
that Dr. Andrew Ure attempted something on 
similar lines in his Philosophy of Manufactures. 
Ure, however, wrote more than a century ago, 
with little inkling of what the future was to bring 
forth, and his survey, however true to the conditions 
of his day, hardly affects Professor Bacon’s con- 
tention that ‘‘ until such a task has been undertaken 
and brought to a successful issue, doubts will remain 
as to whether it can be done, or is worth while 
trying to do,” or the probability that the completion 
of such a task to-day, while it might be accom- 
plished by the co-operative efforts of the leading 
institutions, would be far beyond the capacity of 
any single individual less industrious than another 
Gibbon, or less methodical than a Linneus. It 
would call for a greater nicety of judgment than 
Gibbon ever possessed, and a breadth of experience 
that no one in these days has the opportunity to 
acquire. 

The title of Professor Bacon’s address was 
“Tncidents in a Century of Ships, leading up to 
some remarks on the Principles of Engineering 
Evolution,” the incidents selected being the building 
of the Great Western, the introduction of the screw 
propeller, the building of the Great Britain and 
the Great Eastern, and the application of the steam 
turbine to marine propulsion. With these as 
pointers, Professor Bacon reached certain conclu- 
sions and formulated seven main “ principles,” put 
forward as tentative but typical texts, to which 
engineering history points the morals, and which, 
he suggested, should be emphasised and illustrated 
as part of the technical education of the future. 
There are several reasons against a detailed 
consideration of the “ principles” themselves ; 
they were submitted as samples only, not all march 
in mutual harmony, and some hardly qualify for 
the dignity of a principle, being rather of the 
nature of a commentary. In this, however, they 
are certainly typical of what may be expected in 
the initial stages of an attempt to survey the whole 
of engineering history and to determine its exact 
relation to the economic history of modern civilisa- 
tion—for this, and no less, is what a definitive 
code would involve. Clearly, many subsequent 
distillations would be required to obtain the final 
concentrate, and even then there could be no 
prolonged assurance of its finality. 

The questions remain whether such a guide to 
engineering evolution could be written, and whether 
it is worth the labour of wiiting? To the first 
the answer is, doubtless, that it could be written, 
granted sufficient time and money and skilled 
assistance, but whether its conclusions and precepts 
would enjoy universal acceptance on publication 
is another matter. If well done it would un- 
doubtedly prove vastly interesting, but it is a 
debatable point whether the existence of such a 
work would benefit the future development of engi- 
neering science, by materially reducing the enormous 
aggregate wastage of time, money, and energy 
expended in the past, and still continuing; or by 
checking at the source the great flood of invention 
and effort for which there can be no adequate 
return. Some more positive urge than a textbook 
is needed, effectively to concentrate all available 
resources to seek out, and develop to the highest 
practicable perfection, first, the things of which 
humanity has need, and secondly, the added ameni- 
ties that are a measure of healthy social] progress. 
Some benefit, it is reasonable to suppose, would 
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be a risk that, in deterring the unprofitable pro- 
spectors, some unsuspected genius might also be 
discouraged from cultivating an idea capable, in 
its ultimate worth, of atoning for a decade of the 
misdirected ingenuity of cranks. Nature, after all, 
has her own well-tried principle of evolution, the 
Survival of the Fittest, and will not be easily 
persuaded to suspend her operation, even in favour 
of engineers. 


RESEARCH AND INDUSTRIAL 
DEVELOPMENT. 


As usual, the greater part of the Annual Report* 
of the Department of Scientific and Industrial 
Research, for the year ended September 30, 1936, 
which was published at the end of last week, is 
made up of reviews of the work carried out by the 
various research organisations which it controls. 
A glance through these is a sufficient indication not 
only of the utility of the investigations that are 
being conducted, but of their wide scope. At 
the head of these bodies comes the National Physical 
Laboratory, whose activities will be well-known 
to readers of Enoineertne from the informative 
report that is published every twelve months, 
and this is followed by accounts of what is being 
done by the Fuel Research Board, the Food Investi- 
gation Board, the Building Research Station, the 
Road Research Board, the Forest Products Research 
Board, the Water Pollution Research Board, and 
the Radio Research Board, to which the same 
remarks apply. Finally, brief accounts are given 
of what is being done by the various Research 
Associations, not a few of which are closely con- 
nected with engineering and whose work is therefore 
reviewed from time to time in these columns. 
tesearch and engineering are, in fact, intimately 
bound together, and while the contact between 
them is, we are glad to say, becoming closer, so 
it is between research and other forms of human 
activity, such as printing, boot and shoe manufac- 
ture, and laundry work. After much intensive 
proselytising and educational work it seems at 
last becoming to be faintly realised that without 
co-ordinated investigation into the properties of 
new and old materials and into the best methods 
of utilising them in the manufacture of particular 
products, industry and commerce cannot advance 
at that rate which is essential to the national 
well-being. 





This change of outlook is not yet by any means 
complete, but that it is taking place is shown 
effectively by a curve which is given in the Report. 
According to this, in 1920 rather less than 100.0001. 
was subscribed by industry towards the Research 
Associations, while rather less than 70,000/. was 
received by way of Departmental grants. These 
totals had risen to 120,000/. and rather over 100,000. 
respectively in 1923, showing that at that time 
research was receiving proportionately more aid 
from the Government than from industry. There- 
after, the latter form of assistance gradually fell 
off until 1928, when it was only just over 50,0001. ; 
while the sum subscribed by industry had, with 
certain fluctuations, risen slightly to 120,000/. 
During the next year it rose steeply to 150,000/., 
and then more gradually to 190,000/., a figure it 
reached in 1934. In 1935 the curve again steepened, 
some 230,0001. being subscribed. In the mean time, 
the Departmental grants rose to just under 90,0001. 
in 1931, only to fall sharply to 60,0001. in 1933, 
when the Million Pound Fund came to an end. 
Since then, under the altered arrangements with 
which readers of Enarnaertne will be familiar, 
it has increased to nearly 110,000/. 

This improvement in the financial position, on 
which both the Government and industry are to be 


congratulated, is reflected in the erection of further | 


buildings and extension of equipment for all sorts 
of purposes, and these developments are, in turn, 
a proof of the growing faith that research will bring 
permanent benefits in its train. These develop- 
ments include new laboratories for the Electrical 
Research Association and for the Research and 
Standardisation Committee of the Institution of 





* Report of the Department of Scientific and Industrial 
Research for the Year 1935-1936, London; H.M. 
Stationery Office. [Price 3s. net.] 
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| Automobile Engineers, as well as for the Shirley 
| Institute of the Cotton Research Association and 
for the Paint Research Association. Nevertheless, 
| it is clear that the time has not come to relax the 
| efforts that are being made in any direction. Indeed, 
|even now the position of the Research Associations 
can hardly be regarded as satisfactory, particularly 
because, curiously enough, full advantage is not 
being taken of the funds that are available. The 
responsibility for this lack of enterprise depends 
mainly on industry. For, in addition to the block 
grant, which is made to each Association, provided 
a specified income is obtained from the industry 
with which it is connected, the Department also 
offers an additional grant to match any additional 
income up to a maximum in each case. 

It is estimated that during 1936-37 these addi- 
tional grants will amount to 15,0007. It should, 
however, be noted that another 66,000/. has been 
available for distribution each year for the past 
two years if industry had been ready to provide 
equivalent contributions. In other words, money 
that might have been spent on research has not been 
spent and even such an energetic body as the 
Electrical Research Association is not able to take 
full advantage of the Government’s offer, though 
we are glad to learn it is now making strenuous 
efforts to do so by appealing to the manufacturers. 
Moreover, in two cases, one of which is the motor 
industry, substantial block grants have not been 
taken up because those concerned have not yet 
qualified for them by raising the necessary initial 
subscriptions. We agree with what is said in the 
Report that this state of affairs, now that industry 
is in a better financial position, is surprising 
and it is to be hoped that it will soon be rectified. 

One other matter of general interest and import- 
ance is raised in the Report. From the point of 
view of industry it is argued that research is only a 
means to an end, this end being the application of 
scientific knowledge to all stages of production 
and to the development of new processes. To 
attain this end there must be co-operation between 
two groups of men—the scientists and the in- 
dustrialists—whose training, experience and out- 
look have been on lines the difference between 
which sometimes make sympathy difficult. For 
that reason one of the most important tasks of the 
Department is so to organise the conduct of research 
as to promote contact with industry. In effecting 
| this organisation it would seem that team work 
rather than individualism will play the leading part. 
| As it is, the last five years have witnessed the in- 
creasing adoption of a policy of setting well balanced 
teams of research workers, including engineers, 
physicists, chemists and even biologists, to solve 
a particular problem or to develop a new product. 
The results are to be seen in the steady improve- 
ment of the efficiency of electric lamps, in the posi- 
tion that has been won by this country in high 
definition television and in the development on a 
commercial scale of a large plant for the conversion 
of coal into oil by hydrogenation. 

As is rightly pointed out, we have never lacked 
men of inventive capacity who have given birth to 
ideas from which industrial advances spring. What 
is new is the way in which industry has recently 
taken up these ideas and brought them to the stage 
of industrial application, not by individual effort, 
but by team work. Partly for economic reasons, 
and partly because of the high degree of specialisa- 
tion which the advance of knowledge has made 
inevitable, industries will no longer be able to rest 
content with the help of the brilliant individualist. 
The widest co-operation will be essential and this 
co-operation will not be fully successful until the 
contacts between men of ideas in industry and men 
of ideas in science are as closely knit as possible. 

These reasons, says the Report, explain why so 
much importance is attached to the development of 
the research association movement. The bodies con- 
cerned enable the industrialist to state his problems 
to the scientist and to arrange the proposals for 
research in terms of their economic importance. 
While the scientific staff of the association being 
thus placed in close touch with the problems of 
industry can do the most that can be done to employ 
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Research Committee, though it is not the only 
example of its kind. After six and a half years’ 
work this body has achieved its main objective 
the’ formation of new rules of a more rational 
character than those at present employed for the 
design of steel framed buildings. In doing this it 
first examined the existing methods of design and 
ascertained their defects by tests on actual build- 
ings. As a result, a mathematical analysis was 
evolved which made it possible to estimate the 
stresses in any form under any loading system. The 
basis of a rational design was thus obtained. Next 
the more difficult task of preparing rules from the 
data collected was undertaken in collaboration 
with practising designers and the result has been, 
we are glad to learn, a draft code which is as accept- 
able as the circumstances permit. Without close 
contact with industry the experiments on which the 
scientist was able to base his conclusions could not 
have been conducted nor could the final results 
have been expressed in a practical form. Research 
must therefore be no longer regarded as a matter 
for the isolated investigator working with delicate 
instruments in the laboratory, but for a team of 
workers, both scientific and industrial, acting in 
co-operation for the solution of a clearly stated 
problem. If this is clearly recognised there can be 
no doubt that development in the future will be 
more rapid than it has been in the past. 








FLOODS IN THE UNITED STATES 
OF AMERICA. 


FLoops are among the oldest of human experi- 
ences, and the people of the United States of America 
have suffered, as few others in the world, from 
inundations, and continue to live in jeopardy from 
them. The present reports regarding the Ohio and 
Mississippi show that these rivers are again bringing 
disaster to a large area of the country, and a 
considerable part of the population, and while it is 
yet too early to discuss this particular event, it may 
not be without interest to review certain other 
relatively recent occurrences. 

Climate.—The broad northern shores of the North 
American continent are surrounded by frigid waters ; 
the outlying north-eastern area of Greenland is 
shrouded in ice; the mountains on the north-west 
of the continent contain large glaciers; while on 
the other hand, the southern shores enjoy a warm, 
moist climate, contain fauna and flora characteristic 
of a torrid climate, and warm waters resulting in 
the development of coral reefs. 

Cyclonic Disturbances.—The United States is well 
within the belt of the “ Westerly Winds.” A 
marked characteristic of the passage of these across 
the continent is the continuous procession of cyclonic 
and anti-cyclonic disturbances, which move east- 
wards in a great spiral circuit round the Pole. 
Local conditions of heat and cold are largely 
subordinate to general control by these disturbances, 
which import weather from a distance. The north 
and north-eastern states especially, being most 
frequently visited by these storms, have the most 
changeable weather. Towards the west and south- 
west the general storm control weakens, less stormy 
weather occurs, and the temperature variations are of 
smaller range. The Gulf states, however, especially 
Texas, are exposed to the invasion of cold weather 
from the north. South-western states are far- 
removed from the most frequented storm belts, and 
the cyclones visiting them are so weak that they 
bring little rainfall. 

There are no definite storm tracks ; most develop 
along the Rocky Mountains in the region north of 
Montana State, offshoots of the great cyclones over 
the North Pacific ocean. Others travel from the 
Pacific coast; and, again, others pass through 
Colorado or come up from Texas and the Gulf of 
Mexico. 

The storms move rapidly eastwards, and converge 
towards the north-east, and this area a6 
the most changeable weather. Storms from the 
western portion of the Gulf of Mexico, and from 
Texas, come generally in February and last through- 
out March, and perhaps April. They not only 
rank as heavy rain bringers, but are on the whole 
the most severe storms that visit the eastern states. 





| science in their solution. This point may be illus- 


trated by referring to the work of the Steel Structures | 


They generally move across the Mississippi \ alley, 























FEB. 12, 1937.) | 


ENGINEERING. 





183 








the Lakes, and the valley of the Ohio River to 
New England, and the Gulf of St. Lawrence. They 
increase in intensity and velocity as they proceed 
eastwards. A study of the daily weather map of 
the United States Department of Agriculture 
Weather Bureau, will show the frequency and the 
variety of direction of the cyclonic and the anti- 
evelonic disturbances which traverse the United 
States. 

The West Indian hurricanes of autumn, although 
smaller, are more highly developed, and more severe 
than most of the cyclones that affect the United 
States. They usually cause violent gales, and heavy 
rain along the Atlantic and Gulf coasts. When 
such a hurricane joins up, by means of a long 
trough of low pressure, with a storm from the 
Great Lakes off the middle or North Atlantic coast, 
unusually severe storm conditions are sure to 
result, especially along the New England coast. 

Thunderstorms.—Scattered throughout the south- 
ern quadrant of the larger cyclonic storms, especially 
during the warm months, come local disturbances in 
the form of thunderstorms and tornadoes. Thus 
there is a second belt of local storms south of the 
general cyclonic storm belt. The largest thunder- 
storms occur close to the transition zone between 
the warm muggy weather brought by the southerly 
winds in front of a passing cyclone, and the cold 
dry air which comes with the westerly and north- 
westerly winds in its rear. The most likely condi- 
tions are when the contrasted southerly, and 
westerly, winds are most marked in opposition, 
that is when the southern portion of the low pres- 
sure area is vee-shaped, making what is termed a 
“ wind shift.” 

Thunderstorms so developed spread out fanwise, 
and often traverse several states with varying 
speeds, from 30 miles to 40 miles an hour down to 
sometimes only 5 miles an hour. When conditions 
are favourable, tornadoes are developed in a district 
from 300 miles to 500 miles south-east, south, or 
south-west of the cyclonic storm centre near to the 
“wind shift” line, but usually to the east of it. 
When the proper conditions have been developed, 
several tornadoes may be produced simultaneously, 
all moving in parallel lines. Generally a hundred 
tornadoes are recorded in the United States annually. 
They occur mainly in the warmer months, and are 
rare west of the 100 deg. meridian. “‘ The thunder- 
storms in the eastern United States are unique in 
their intensity and frequency of occurrence.”’* 

Recent Floods.—Floods in the Rio Grande River 
have necessitated a system of flood-control works in 
the deltaic area of that river. The entire valley 
area on the lower river, both in the United States 
and in Mexico, has experienced very severe floods, 
of which those of 1903, 1904, 1909, 1913, 1922, 
1923, 1925 and 1932, were of great volume and 
destructive proportions. In August, 1932, a serious 
shortage of water was experienced at Brownsville, 
Texas, and Matamoros, Mexico. This was followed 
a month later by the largest flood on record, the 
result of abnormal rainfall in the basins of the 
Devils and Pecos Rivers discharging into the main 
river below the canyon section. 


Owing to the breaking up of a hurricane of 
moderate intensity, that originated in the Gulf of 
Mexico, near Texas, heavy rain fell on the basin of 


the Gu idalupe River, causing a disastrous flood in 
the lower section of that river in the first few days 
of July, 1936. Considerable damage was done to 
crops, roads, railways, houses, and livestock valued 
at some 13 million dollars. Unfortunately, several 
lives were also lost. ; 

Floods in the Mississippi Valley.—For the entire 
period 1799 to 1935 floods in the Mississippi River 


have occurred with an average frequency of one in 
every 2-8 years. The flood crest on the Lower 
Mississippi from Cairo to Carrallton (New Orleans) 
show steady increase in height, the maximum 
being in the great flood of 1927. 

Che flood of 1927 measured by the height to 
which the water in the river reached, by volume of 
discharge, and by the destruction caused in its 
wake, is the greatest on record. From August, 
1926, heavy rain fell in the central valley, and 


“ontinued during September and October, even to 
the extent of serious floods in local areas. Thus, 





throughout a season of the year when the weather 
is usually dry, the heavy rainfall soaked the ground 
and filled the streams, which process continued 
during the early winter rains of 1926-27, so that 
the extraordinary rainfall of January to April, 
1927, resulted in a maximum rate of run-off into 
the stream. The heaviest rainfall occurred in 
March and April, the central area of the river valley 
receiving the greatest precipitation. By April 15, 
the inundation became a major disaster. As the 
crest of the flood moved slowly down the river, 
heavy rain storms on the lower tributaries added 
their quota to an already swollen river. One of 
the striking features of the flood was that none of 
the major tributaries, with the exception of the 
Arkansas, could be charged with extreme flood 
conditions, the main flood having resulted from a 
co-ordination of floods from all the tributaries. 

The waters receded in May sufficiently to permit 
farmers in places to begin to plant their crops, but 
in June another rise in the river poured through the 
breaches in the levees, and flooded most of the 
lands again. In considerable areas of Louisiana 
water stood over farm lands until late in July. 














* The mivimum flood stage is generally taken as at “ Bank 
the banks. 


+ Previous maximum, March 9, 1763, .. 
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4 February 12, 1882 
§ ” , June 1-2, 1903 .. o 
The flood caused 13 breaches in the Lower Missis- | 
sippi River levees and approximately 23,000 square | 
miles of the Alluvial Valley were flooded. Had the 
breaches not occurred, the flood levels would have 
been considerably higher in the lower river. The 
river reached a level of 48-9 at Cairo on January 7, 
1927, but a second crest, 2 ft. higher, was reached on 
February 6. From February 13 to March 17 the 
river was below “ bank-full stage,” but the heavy 
rains of March and April caused a third flood wave, 
which crested at Cairo between April 18 and 20, 
the stage reached being 56-4. 

Table I shows the flood levels reached at stations 
on the Mississippi and its tributaries during the 
flood of 1927. 

New York State Flood of July, 1935.—To consider 
floods of more recent date, that in New York State 
of July, 1935, stands out as one of the most disastrous 
recorded to have ever visited the southern area of 
that State. During the period July 6 to 9, 1935, heavy 
thunderstorms occurred over an area extending 
from Northern Steuben County to Northern Dela- 
ware County, and previous records of 24, 48, and 
72-hour rainfall were all exceeded. The records of 
the Weather Bureau at Ithaca indicate that two 
thunderstorms were observed on July 6, 1935, seven 
on the 7th, and two on the 8th. Commonly only 
one heavy thunderstorm passes over a given locality 
during a rain period, occasionally a second storm 
follows closely the course of the first before the 
rainfall begins to run off the ground, and then 
local damage frequently occurs, but when a 
succession of storms continues for many hours 
great destruction is a foregone conclusion. The 
series of extraordinarily heavy thunderstorms during 
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ness of the situation; consequently many were 
drowned, or narrowly escaped with their lives, and 
there was little time for the protection of property. 
The precipitous hillsides of many of the drainage 
basins, the steep slopes of the smaller streams, the 
narrowness of the valleys, the impermeable nature 
of the soil, coupled with the rainfall of consecutive 
thunderstorms, contributed to the rapid concen- 
tration of the flood waters, and the severity of the 
destruction caused by the smaller streams. The 
larger streams, having flatter slopes and broader 
valleys, the destruction was by inundation. , 

The flood peak occurred some time during the 
night of July 7-8. Farm lands suffered from 
gullying, from inundation, and from being buried 
under stones and gravel. The area affected com- 
prised a belt 200 miles long from Hornell to the 
Catskill Mountains, and from 50 miles to 75 miles 
broad from the Pennsylvania border to the Mohawk 
Valley. Miles of roads were rendered impassable, 
owing to the destruction of culverts and bridges, 
and the gullying of the roadway. Railways suffered 
through the destruction of permanent way and 
bridges. Buildings were wrecked or submerged, 




















TABLE 1.—LEvELS REACHED BY THE MISSISSIPPI IN THE FLOOD oF 1927. 
= en: OS 32 ell ena see KL: aa ae PSST EwS ew wee ae 
Drainage Zero of : i. | , 
River. Station. | Area, Gauge, pena . _— — 
| Square Miles. M.S.L. ne —_ | — 
ine P “ tee dabteetia oe entice pe PeerS Savers 
Ohio Pittsburgh, | 19,100 | 694-00 29-7 January 23 | 25 ft. 
Pa.t | 24-0 March 22 | 
21-4 May 20 
Ohio .| Evansville, 107,050 329-09 44-8 January 30 | 35 ft. 
Ind.t | 39-9 March 25 
36-4 April 16 
Missouri Kansas City, | 489,200 715-79 24-8 April 21 22 ft 
Mo.§ | 21-8 May 18 
—_ : _| ae dade cetiphniheadthnithetiisighin ddan : 
Lower Mississippi oa Memphis, 924,200 184-21 37-7 January 12 33 ft. 
| Texas.| 37-8 February 13 
45°8 April 23 and 25 | 
39-0 June 14-15 
Lower Mississippi Vicksburg, | 1,144,500 16-16 46°5 January 21 31-7 ft. 
Miss.* | | 49-3 | February 22-24 
| 55-1 April 22 
| nad | May 4 | 
| 48-5 | June 26-27 | 
Lower Mississippi ne ..| Baton Rouge, | 1,235,000 =| 0-42 below 34-8 January 26 26 ft. 
| La.** / M.S.L. | 39-0 | March 1 | 
47°38 May 15 } 








Full Stage,” i.e. at that stage when the flood water overtiows. 


. 46°55 peak food. 
. 54°85 ,, 
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April 9, 1913 
April 28, 1922 
- May 16, 1022 
and water supplies were either destroyed or con- 
taminated. Forty-three persons lost their lives, 
and hundreds were rendered homeless. The damage 
to property was estimated to have amounted to 
over 25 million dollars. 

Fortunately, the storm was confined to a narrow 
strip, which cut generally across the upper sources 
of the main streams instead of along them, The 
greatest precipitation occurred between Lat. 42° to 
43° N. and Long. 75° to 78° W. There was also 
heavy rain in more or less isolated areas of the State, 
such as in the Mohawk Valley, near Glen Falls, and 
in certain portions of the Catskill Mountains. 
Cortland, situated near the centre of the storm, 
recorded a fall of 6-12 in. in 12 hours (5 p.m. of 
July 7 to 5 a.m. of the 8th). Table II shows the 
rainfall for 24, 48, and 72-hour periods at stations 
in south-central New York State, where the greatest 
rainfall occurred :— 


TaBLE II.—Rainfall in New York State Storm of 
July 7-8, 1935. 
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: 24-hour 48-hour 72-hour 
Station. | Period. | Period. Period. 
| . 
Ithaca “ o* 7-90 | 9-25 | 9-50 
Courtland ‘ 7-67 | 10-58 | 11-15 
Norwich 6°10 | 9-07 0-56 
Delhi .. R-AZ 8°68 9-43 
Haskinville 3°35 6°70 6°76 
Oneonta 5 6-71 6-04 
Burdett 8-50 | 10°50 11-10 
Ovid .. oa 7°61 9-384 10-61 
Hammondsport 6°10 8-00 8-47 


The most intense run-off occurred along an east 
and west line along the boundary between the 
Susquehanna River basin and the Finger Lakes in 





the night of July 7 and the morning of July 8 
brought many small streams up to destructive 





* Climate of the United States, R. de C. Ward, 1925. 


heights before the inhabitants realised the serious- 


the Oswego River basin. At Binghamton, where the 
Susquehanna and the Chenango rivers meet, the 
Chenango, from a low stage of 1-35, rose above 
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flood stage’ on the morning of July 8 in four | increase in the output of hand-driven lawn mowers 
hours, and reached its highest level, 24-80, at | between 1930 and 1934—largely, no doubt, a result 
3 p.m. of the Sth, ie., six hours later. Small! of the building boom and of the reduction in the 


streams were soon outside their banks, and a flood 
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at Dagenham, whence they are exported to many 
parts of the world, including the United States, 
British production and exports of tractors have 


Taste IIl.—Agricultural Machinery (including Agri 

















wave, like a ‘oe oom ed dow — river — Tractors). United Kingdom Exports. cultural Tractors). United Kingdom Retained Imports. 
converging at singhamton. The Susque anna | - 
River reached 17-72 on its gauge also at 3 p.m., Index Index Index Index 
the previous highest record being 19-7 on March 2, Monthly Averaue Volume. | (1913 Value | (1913 |} Monthly Averaye Volume = —— = 
vee ¢ ° ) . ‘o 100) Ow). ver Ton. OO) 
1902 The Chenango stage was the highest on — per on ' 
re cord. j } | - 
, ’ ng og , & ahes . ‘ £ Tons £ 
The drainage area of the Susquehanna at Conklin — ~_ w-7 | 100 | 19s oO5 100 32-0 100 
ibove Binghamton is 2,240 square miles, and that | j929 1929 
-" . - “o oan . The wating Ist Qr 22 77-6 | 190 Ist Qr 727 91 60-7 1s 
f the Chenango 1,492 square miles. The rating ond _ 4 201 Ng 695 a7 67-9 O12 
curve showed a maximum discharge of 41,900 tr "3 bs 77-0 189 rd , 413 2 70-5 220) 
cusees in the Susquehanna, and 82,800 cusecs in) | ith ,, 1,995 os 1-2 is m : ons - — _ 
’ myo x 
the Chenango Unfortunately, none of the auto ist Qr 2 142 bb 66-1 | 162 ist Qr 970 122 a 186 
. oo - - > pd ; ony:3 
matic gauges showing hourly rainfall were situated znd 2,48 w 15°0 191 | 2nd , 402 a . = 
. : tral 1,600 4 81-0 | 199 trd 79 7 5 
within the area of the most intense rainfall. It is ith 951 tT RS -6 210 ith 663 83 201 
eR ‘ 0 . j ote > 1931 1931 
timated, from reports of rain collected in open ist Or ast 13 a4-0 | gos | Ist. Qr 933 117 61-9 19 
receptacles, that 12 in, to 14 in. of rain fell in ond 1.087 17 63-4 155 2nd 847 1066 «| 61-9 193 
> hy m to = tral 1.455 » 6s-4 | 168 | trd 485 61 78-7 245 
12 hours to 14 hour a — . 2 | oe ith 1.249 en oe 314 
(Tol ‘ a.) 1932 | 1932 
ro Se continued. ist Qt 732 12 73-9 sz | sist Qr 818 103 236 
— — ond 728 12 86-7 | 213 2nd ,, 779 98 202 
- ird 645 11 78-8 194 3rd +76 60 245 
THE ENGINEERING OUTLOOK. |i 29 9 76-8 | 180 | ath eae is ; = 
6 6 205 st Qr. 23 30 9-6 | 280 
Vil AGRICULTURAL MACHINERY —— ~~ - 6 . 94 | oa ase 4 | 73-3 | 296 
Dan 2 7 86 +4 2 2 32 3 2245 
rel 8 12 80-4 | 198 3rd , 378 48 63-7 | 199 
lue division of production of agricultural machi- ith 604 10 77-9 191 ith . 72 47 70-9 220 
nery can best be seen from the figures of the Census | 1094 = Q _ = | 1-6 | , 
lat ¢ ay 13 74-4 1 183 | 8 r 220 67 61-6 92 
ind Import Duties Act Inquiry Reports, the latest onl - 1.145 19 77-6 191 2nd 702 ss | 60-4 | 189 
of which, referring to 1934, appeared last year tr v25 15 87-3 { 214 a ” 651 | oo \ ao 
om R36 86-0 > Re 35f 5 71-8 22 
lhese figures are shown in Table I. [t is seen that 19885 " - | 1935 re 
even in 1934 the output had shown a considerable Ist Qr m4 16 72-0 177, |) Ast Qr 973 122 64-6 204 
znd 1,700 2s 67-6 1 tits 2nd ,, 1,110 140 62-0 194 
expansion over the low level reached in the slump, trd 1.448 >4 73-7 Is] ir, x00 LOZ 74-1 241 
ind there is little doubt that this improvement has ith 1,266 21 71-s 176 ' ss ” 739 | “ 68-7 =15 
vn 4 1036 W356 
since been maintained. The 1930 volume of output Ist Qt 1.519 25 68-8 169 Ist Qr 988 124 67-4 210 
had practically been reached in 1934, though values | 2nd 1,980 2 68-0 167 | 2nd ,, 1,554 196 | | (67-0 200 
“a trd 2 027 3 67° 167 ird ,, 890 112 ; 64°38 202 
were somewhat lower \ striking feature of this} 44), 1 430 > 69-5 171 ith ., 798 100 6 |g 256 
Report, showing the progress made by the farming , Se Sees eo See 
rABLE |. Bririsn AcriceuturAL MacHINERY PropuctTION | increased enormously ; exports rose from 1,709 tons, 
et " ® -1¢ . at * ~oe . rg » 
Figures from Census and Import Duties Act Inquiry Reports | vai d at 143,713/., in 1934, to 6,523 tons, valued 
jat 416,142/., in 1935; and 10,162 tons, valued at 
1930 153 1h | 602,641/., in 1936. Of British exports of agricultural 
machinery in 1936 (which includes tractors) tractors 
rons £000" s Tons £000's Tons £000's accounted for 48-5 per cent. of the total; ploughs 
Plo . 2 : a ‘ ; for 17-8 per cent. ; lawn mowers for 6-4 per cent. ; 
Mechanical pow 720 6 2, 227 2.317 250 — 
Animal power 1.869 6 1.875 0 1 344 an and threshers for 4-1 per cent. British exports of 
Grass and lawn mow E agricultural machinery, which account for a sub- 
Hand driven rE M1 6,008 ita | 6sZ0 tal . ° > . . 
Animal and mechanically drive 3667 124 2)526 257 3,452 335 | Stantial proportion of the output, increased satis- 
Manter and see ters 87 5 ane 18 > 21 factorily by about 24 per cent. by volume and 
teapers and binder 62 77 710 33 ¢ 48 ‘ ° 7 aii ‘ ale 
Cheesher 401 180 1,220 x6 1,584 105 =| 29 _per cent. by value in 1936, compared with 1935. 
Other (including hep hearers and clipping machines 13,554 740 8,024 0 11,324 627 | Quarterly export figures are given in Table LI. 
alue only speci fle ~ 62 a : } ; 
Imports, which supply a substantial proportion 
futal 270% 2, 10% 23,4006 1,o44 28,154 ar of the total consumption, also increased, as shown 
placement puar LL) Hib ‘11 ns 3) = 
|in Table III, from 10,891 tons, valued at 712,000/., 
Potal 2.772 2.210 2.617  |in 1935, to 12,691 tons, valued at 881,450/., in 


community in mechanisation, is the increase in the | price of small lawn mowers achieved by mechanised 
production. In 1934, lawn mowers and grass cutters 


output of ploughs designed for mechanical power, 
as a whole accounted for 37 per cent. of the total 


the tonnage in 1934 being 3-2 times that in 1930. 
lhe output of ploughs for animal power, which were 








volume of agricultural machinery output, and 40 per 


1936. Tractors accounted in 1936 for 36-4 per 
cent, of total imports of agricultural machinery, and 
in this connection it may be noted that following 
the increase to 33} per cent. in the import duty 
on tractors last July, a decline in imports may be 


TABLE IV.—-INTERNATIONAL EXPORTS OF AGRICULTURAL MACHINERY. (VALUE £000’s.) 


0) 1031 1932 1933 


Pet Per Per Pet Per 

tooo cent LOO0's cent £000's cent LO00 s cent £000" s cent. 

t nited Kingdom L871 4 1,645 Ss 067 6-2 620 12-8 768 15-7 
Giermany > Pein 6-6 1,036 6°38 1,227 7°9 671 13-8 643 13-1 
United State 4080 43-0 23,818 R3-4 12,665 Si-4 Ol2 62-1 2,940 60-1 
Franes 1.424 i+ 1,152 1-0 703 4-5 945 11-3 545 11-1 
rotal 4.57 ooo 26.551 loo-o 15.562 10-0 4.548 100-0 106 100-0 


134 1935 1936.* 
Per Per Per 
£0003". cent. £000's. cent. £000's. cent. 
905 14-0 1,147 12-8 1,424 12-1 
725 11-2 768 8-6 1,105 9-5 
278 66-4 6,565 73-3 8,950 75-9 
541 4 480 3 420 3-6 
6.449 100-0 8.060 100-0 11.899 100-0 


TABLE V.—INTERNATIONAL EXPORTS OF AGRICULTURAL MACHINERY. (VOLUME TONS.) 





1034 1935 1936.* 
Per Per Per 
Tons cent. Tons. cent. Tons. cent 
11,146 35-9 16,215 46-2 20,881 44-6 
11,621 37-3 11,000 31-4 18,694 40-1 
8,359 26-8 7,772 22-4 7,154 15-3 
$1,126 100-0 $4,087 100-0 | 46,720 100-0 


w 0 1931 loge 1933 
Ver Per Per Per Per 
rons cent cent cent. Tons cent Tous cent. 
I nited Kingdon oo! 23-6 23-3 23-4 7,308 29-0 0,281 32-4 
(ierman 47,733 “iu ; 46-9 w-4 10,753 0-5 10,542 36-8 
Franes 20 O57 | ae 27. 623 29-8 13.910 26-2 8.576 1-5 S807 30-8 
Nota 101.681 1mo-0 02.618 100-0 078 100-0 27.227 100-0 23,630 | 100-0 
| 
* Estimate based on 10 months for France, Germany and the United States 
formerly of much greater importance, declined. | cent. of the value. It should not be forgotten, 


Even more striking, perhaps, is the 81 per cent. | however, that these census figures do not include 
the output of tractors, which fall into a separate 

* A full description of this flood, with details of | category. 
yaugings in all streams in the New York State, is given peg, 


1 United States Geological Survey, Water Supply As pointed out in this series last year, since the 


Paper 773-E., The New York State Flood of July, 1935. , | establishment of the manufacture of Fordson tractors 





|anticipated. It was then stated that it was antici- 
pated that any increase in farming costs resulting 
from this duty would be negligible. The chief 
imported makes selling in this country are those of 
| Messrs. The International Harvester Company 
and Messrs. The Massey Harris Company, Limited. 
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As pointed out last year, the average c.if. value 
of imported tractors (701. per ton in 1936) is some- 
what higher than the average f.o.b, value of 
exported tractors (60/. per ton). 

In the international field, figures for which are 
given in Tables IV and V, Great Britain nearly, 
though not quite, maintained her position as the 
second largest exporter after the United States, 
which now holds about three-quarters of the export 
trade (by value) of the four chief exporting coun- 
tries. American exports increased substantially last 
year, but so also did those from Germany (by 
44 per cent. by value). The increased exports from 
Germany last year, largely, there is no doubt, as 
the result of the Government subsidy schemes 
whereby the home market is indirectly taxed in 
favour of exports, have, in fact, been one of the 
features of the international trade in engineering 
products. Reference was made to this problem by 
the chairman of Messrs. Ruston and Hornsby, 
Limited, at the annual meeting last June, when he 
stated that as far as oil engines were concerned the 
subsidy might amount to as much as 40 per cent. of 
the f.o.b. value. It is interesting to note that in 
spite of the well-known difficulties of obtaining the 
remittance of payments from subsidiaries in Ger- 
many, Messrs. The International Harvester Com- 
pany, which has manufacturing subsidiaries in 
many parts of the world, announced last year the 
establishment of one at Neuss, on the Rhine. 

The improved purchasing power of the raw- 
material producing countries last year was reflected 
in the total value of agricultural-machinery exports 
from the four chief countries, which underwent a 
further expansion and reached 2-5 times the low 
level of 1932, although still only 34 per cent. of the 
1929 level. This gives some idea of the leeway 
which there is to make up if only a real recovery in 
international trade could be superimposed on the 
boom which this country has been enjoying in the 
home market. 

Reference was made last year to the fact that the 
trend from arable to pasture land, which has been 
almost continuous since the war, was arrested in 
1935, when the figure for England and Wales was 
9,394,000 acres, compared with 9,250,000 acres in 
1934 and 10,998,000 acres in 1914. There was a 
further substantial increase in 1936 to 10,097,689 
acres, which, although it may be due to a certain 
extent to subsidies such as that for wheat, is never- 
the less a favourable factor as far as the agricultural- 
machinery market is concerned. 

We also referred last year to the growing interest 
of British farmers in mechanisation, as evidenced 
by the success of the first Oxford conference on 
‘**Mechanisation in Mixed Farming.” A _ second 
conference on ‘“‘ Mechanised Farming,” held in 
January, 1937, and referred to on page 153 of our 
last issue, confirmed this impression. Among the 
various subjects discussed was tractor performance 
in theory and practice, which emphasised the import- 
ance of working tractors at full load, owing not 
only to the direct reduction in costs, but also to the 
saving on depreciation owing to the fact that a 
paraffin engine has to be run hot if the fuel, owing 
to its higher vaporising point compared with petrol, 
is to be prevented from diluting the oil in the crank- 
case. It was mentioned that there are about 
40,000 tractor users in this country and it was 
estimated that, by the methods suggested, costs 
could be reduced by one-third ; other authorities 
have placed the figure as high as 50,000 users. This 
naturally evoked the usual, though well-founded, 
criticisms by the farming community of the high 
cost of petrol. 

Perhaps the greatest interest was evoked in the 
question of grass drying, by means of which young 
grass may be conserved without the loss of its con- 
stituents, so that, for instance, summer milk may be 
produced in winter. Mention might be made in 
this connection of the ‘‘ Grass Driers’ Association,” 
which has agreed on a grading schedule, and is 
developing a marketing organisation for the sale of 
this new product. There are understood to be now 
at least eight types of drier on the market and some 
50 farmers are using them. 

Another feature of what has often, though perhaps 
without exaggeration, been described as the agri- 
cultural revolution, is the growth since 1928 of the 
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combine-harvester, which cuts and threshes the 
wheat and barley simultaneously as the machine 
passes through the field. Although they had only 
been on the market for a short time, there were 
about 80 of these machines in use during the last 
harvest, and the introduction of a smaller machine 
more suited to British conditions will probably effect 
a rapid rise in sales. 

Interesting and suggestive, though 
necessarily rough, figures have been given to illus- 
trate the possibilities of mechanisation : combine- 
harvesting, for instance, is estimated to reduce the 
cost of the grain harvest by about I/. per acre, 
compared with horse-drawn binders. There are, of 
course, many problems which increased mechanisa- 
tion in farming still leaves to be solved—for instance, 
that of falling yields after a time if artificial fer- 
tilisers alone are used without animal manure— 
and there are many necessary operations which have 
not so far been, and perhaps never can be, done by 
machines, but there is ample evidence to suggest 
that the spirit of research is beginning to permeate 
the most important British industry. 

Quite apart from arable land, there is, of course, 
a considerable market for agricultural machinery 
of a specialised kind in dairy farming, particularly 
in view of the widespread tendency towards modern- 
isation of cow-houses, to enable the production of 
Grade ‘** A’ and Grade “ A. T.T.” milk to be under- 
taken. In this connection, reference should be made 
to the important relation between electrification in 
rural areas and mechanisation in agriculture. 

Reference was made last year to the acquisition 
of Messrs. Marshall, Sons and Company, Limited, by 
Messrs. Thos. W. Ward, Limited. The reorganised 
company, Messrs. Marshall Sons and Company (Suc- 
cessors), Limited, has now taken a lead in the 
introduction of a 12/20 Diesel tractor. The financial 
position of a number of the chief British companies, 
which have had a difficult time for some years, 
substantially improved in 1936, and both Messrs. 
Ruston and Hornsby and their associated company, 
Messrs. Ransomes, Sims and Jefferies, Limited, gave 
proof of this by resuming dividend payments. The 
agricultural machinery industry has always been 
rather closely associated with the production of oil 
engines, and a development of interest in this con- 
nection last year was the agreement reached by 
Messrs. R. A. Lister and Company and Messrs. 
Blackstone and Company, Limited, of Stamford. 

Taking a broad view, the prospects for the 
British agricultural machinery makers appear 
br ghter than they have done for many years. 


probably 








NOTES. 
Co-OPERATION IN TECHNICAL EDUCATION. 

In June, 1936, the Association of Education Com- 
mittees passed a resolution stating that, in view of 
the contemplated development of technical educa- 
tion foreshadowed by the Government, it would be 
desirable that a Departmental Committee should 
be appointed to enquire how this development could 
best be co-ordinated over areas of common interest. 
With commendable energy the President of the 
Board of Education summoned a conference of 
education authorities at the end of July, and the 
results of the review of existing arrangements 
which they undertook have now been published by 
H.M. Stationery Office under the title of Co- 
Operation in Technical Education, at the price of 
6d. net. In this interesting document it is laid 
down, almost as an axiom, that the efficiency of any 
system of technical education depends largely on 
co-operative action between contiguous education 
authorities, and that this co-operation includes the 
planning of buildings, the provision of courses of 
instruction, the co-ordination of syllabuses, the most 
efficient use of teachers and the financial arrange- 
ments which secure the uninterrupted passage of 
students to the instruction which they need. In this 
connection it is rightly insisted that the interest of 
the students is paramount; and the adequacy or 
otherwise of an education authority’s arrangements 
must be judged by that criterion. For this reason 
it is of great importance that there should be 
consultation between authorities in regard to the 
provision and planning of new buildings, and it is 
suggested that the Board of Education should take 
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steps to ensure that there is effective consultation of 
this kind before proposals for new buildings are 
approved. Equally important are the distribution 
and determination of the different stages or types of 
instruction, and there should be ciose and continuous 
contact between principals in order that these objects 
may be secured. For instance, if the problems of an 
industrial region are dealt with as a whole it facili- 
tates negotiation with commercial organisations ; in 
this particular matter there is considerable leeway 
to be made up. The possibilities of co-operating in 
the utilisation of highly-qualified specialised teachers 
also require exploration, as do the passage of 
students from area to area and the provision of 
financial facilities for this purpose. 
CoMPULSORY WIRING REGULATIONS. 

In April, 1936, the Council of the Association of 
Supervising Electrical Engineers appointed a 
committee, under the chairmanship of Mr. 8. B. 
Donkin, to examine the question of compulsory 
wiring regulations, and this body has recently issued 
its report. Statistics show that there is a greater 
increase in the rate of fatal accidents due to elec- 
tricity in domestic premises, as compared with 
factories, which come under a set of regulations of 
some rigidity. It is therefore concluded that some 
control of the former is necessary, especially as the 
factory regulations show relatively beneficial 
results. At the present time the only statutory 
regulations applying to domestic premises are those 
issued by the Electricity Commissioners, and these 
are by no means always enforced. An even looser 
control is maintained by the rules of the Institution 
of Electrical Engineers and of insurance companies, 
and these, in any event, are non-statutory. It is 
therefore suggested that powers should be given to 
the Electricity Commissioners to establish a Board 
representative of all interested parties, and that this 
Board should issue annual licences of competency 
to contractors, operatives and others engaged in 
installation work. It should establish examina- 
tions, both theoretical and practical, for operatives 
and, if necessary, for contractors, and should contro! 
the inspectors appointed by the Commissioners, 
who would ensure that installation work conformed 
to a given standard. It is also proposed that regu- 
lations should be issued that no unlicensed persons 
shall carry out installation work, and that these 
should be strictly enforced. A scheme should be 
established to ensure that all electrical materials shall 
conform to a standard, and that manufacturers 
should also be licensed. It is pointed out that 
similar schemes have been successful in many of the 
British Dominions and Colonies. 


ELECTRICAL ENGINEERING PROGRESS 

Over 1,000 members and guests attended the 
annual dinner of the Institution of Electrical 
Engineers, at Grosvenor House, London, on 
Thursday, February 4, the President (Mr. H. 'T. 
Young) being in the chair. Proposing the toast of 
“The Institution of Electrical Engineers,” the 
Rt. Hon. Lord Macmillan said that impressive as 
that gathering was, it represented only about one- 
sixteenth of their membership, whose influence, 
as Dr. Johnson might have said, extended from 
China to Peru, and illuminated 98 countries with 
its light. It might be as well to remind them that 
the developments for which they were responsible 
were very recent, and that not much more than 
100 years ago, Sir Francis Ronalds was curtly 
informed by the Admiralty that telegraphs of any 
kind, other than the semaphores then in use, were 
quite unnecessary. It was, indeed, interesting to see 
how things that were at one time doubted, and even 
feared, were afterwards accepted. At the present 
time electricity was regarded by no_ depatrt- 
ment more appreciatively than by the Admiralty. 
Though electrical engineers were not able to explain 
the nature of the form of energy with which they 
dealt, they had been able to benefit humanity in 
an extraordinary way and nothing was too big or 
too small to enlist their interest. He particularly 
commended their interest in research, for the 
advancement of real research was among the greatest 
services that they could render. He had all the 
respect for electrical engineers that one who merely 
talked had for those who performed. The President, 
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in reply, recalled Lord Macmillan’s connection with | to 0-38 per 100,000 man shifts worked, or to 3-32 | equipments, sepatate motors were employed for driving 


the University of London, an institution that might | per million tons of coal raised. In the previous 
truly be called a power-house of education and | year, the last-named figure had been 3-77. More- 
whose new building was the most completely equipped over, accidents due to falls of ground had last year 
electrically of any in the country. It was true | declined by 19 per cent. and those due to haulage 
that they had members in all parts of the world,| by 12-5 per cent. He felt that in the endeavour 
and he was glad to say that in South America and |to reduce accident figures there might even be a 
in China they were closely co-operating with the | field for rivalry or competition between individual 
* Civils ** and the “ Mechanicals.” He would like | collieries or between colliery companies. Captain 
this interworking to be extended to other centres. | Crookshank’s speech, which was to the toast of the 
He was pleased to be able to record the great| Institution, was acknowledged by the President, 
progress of the supply industry, in connection with | Mr. C, Augustus Carlow, who stated that one-third 
which it might be noted that more electricity was|of the space in the T'ransactions of the Institution 
generated at the Battersea station of the London| was devoted to matters relating to health and 
Power Company last year than in the whole of the | safety. At the collieries with which he was con- 
country in 1910, Telephony, too, was making great | nected, an order of merit from the point of view 
strides, there being 500,000 new subscribers | of accident rate was published every month. When 
in 1936, while there were now 8,000,000 wireless | proposing the toast to the guests, Mr. L. Holland, 
Replying to the toast of “ Our} the retiring president, stated that the mining in- 
Guests,”’ proposed by Mr. Clifford ©. Paterson,|dustry was utilising increasing supplies of steel, 
Lord Stonehaven recalled a visit to a remote cottage | whereas the iron and steel industry was using less 
in Tasmania which was fully equipped electrically. | and less coal. He therefore looked to the scientist 
That was something for them to aim at in this|to develop the hydrogenation and low-temperature 
country, for we had facilities for producing | carbonisation processes and to find other and new 
electricity more cheaply than elsewhere and its| uses for coal to compensate for the fuel saved in 
extended use would do much to raise the general | older processes by the efficiency of the engineer. 
of Mr. Sydney Tatchell also} Mr. A. K. McCosh, President of the British Iron 
and Steel Federation, in reply to the toast, said 
that, last year, the iron and steel industry had 
utilised about 22,000,000 tons of coal, as compared 

The first annual report of what is described as the | with 11,500,000 tons in the depth of the depression, 
“London Tele-communications Region,” recently | and with 31} million tons in 1913. While enormous 
issued by the Post Office, states that reductions | advances had indeed been made in the scientific 
in charges for telephones, made in January and | use of fuel, each advance made it more difficult to 
October last year, have brought about a record | effect further economies and he felt that any addi- 
increase in business. The number of exchange tional advance in steel production would be followed 
lines rose by 54,000 to 600,000 and the number of} by an increase in the demand for coal. The coal 
telephones to 1,022,000, an increase of 9 per cent.,| industry was a good client of the iron and steel 
as compared with 7-6 per cent. in 1935. The total| industry, having spent 1,000,000/. on steel roof 
number of calls originated in the area was/|supports in 1933 and 1,600,000/. last year. A 
1,007,000,000, an increase of 78,000,000 over the | portion of the decrease in accidents referred to by 
total of 1935. During the last quarter of the year, | Captain Crookshank might be ascribed to the 
when 50 free calls per quarter were allowed, the | increased use of steel underground. Sir Frank 
weekly traffic was frequently 3,000,000 calls in| Heath, who also replied for the guests, did so in a 
y and reminiscent speech. 


licence-holders. 


standard living. 


replied. 


TELEPHONE DEVELOPMENT IN THE LONDON ARRA. | 





excess of the previous year’s figures. The number | witt 





of exchanges was 256, of which 104 were automatic | a 
and 140 manual. In addition, there were five | = 

trunk exchanges, two toll exchanges and five ELECTRIC MOTORS FOR 
tandem exchanges. Nineteen exchanges were REFRIGERATORS. 





opened last year and twenty-two more are in course FOLLOWING on the precedent set a year ago, Messrs, 
of construction. The erection of new buildings to| Deleo-Remy and Hyatt, Limited, held an exhibition 
house another thirty-one has also been commenced. }at 111, Grosvenor-road, London, 8.W.1, from Tuesday, 
It has been decided to introduce automatic working | January 26, to Friday, January 29, to show the applica- 
in a number of outlying districts. ‘The total number | ©" ° their Delco fractional horse-power electric 
f trunk calls was 6,955,000, or nearly 21 per cent, | ™°t™ te driving the compressors used in domestic 
~ : a es een dre. and commercial refrigerators and in air-conditioning 
more than in 1935; about 2,138,000 of these were plant and washing machines. A number of displays 
on the shilling rate. An increase of 13 per cent.| were also arranged to illustrate points in the design 
in the continental calls to 860,300 was assisted by | and performance of the motors themselves. 
the devaluation of the franc. These developments; All the motors used on the twelve different types of 
have necessitated an increase in the operating staff | domestic refrigerators exhibited were of the condenser- 
from 10,900 to 11,550 and in the engineering staff 


start type, details of which were given in our account 
from 9,200 to 10,200, They have also resulted in an 


of last year’s exhibition.* They drove the compressor 
through a belt, both the motor and the compressor 


increase in the number of long distance circuits helen consied om 6 wesllens tneentine. fa mnest 
terminating in London from 769 to 895 and a con-| cases an automatic belt tensioning device was also 
siderable number of additional main underground | fitted. The output of the motors was from } h.p. 


to } h.p. and, owing to the conditions under which 
they will have to work, particular care has been taken 
to ensure quiet operation and freedom from interference 
with adjacent wireless The condenser used 
for starting on the latest type of motor is now arranged 
so that it is exposed to only half the line voltage 
and is also connected across only half the running 
winding. It is claimed that in this way the risk of 
breakdown reduced. It has, of course, double 
the capacity of a condenser which is arranged for connec- 


cables are being laid. In all about 4,154,000 miles 
of telephone lines were in use, an increase of 140,000 
miles, and there are now 10,300 call offices in Lon- 
don, of which 4,900 are kiosks, compared with 
418 in 1926. Some 11,000 cases of radio inter- 
ference were dealt with free by the Post Office 
during the year. A number of other facilities, which 
add to the convenience and utility of the system 


sets. 


is 


generally, are available. 


Tue [INSTITUTION OF MINING ENGINEERS. 

Speaking at the dinner of the Institution of 
Mining Engineers, held at Grosvenor House, 
Park-lane, on February 3, Captain H. F. C. Crook- 
shank, the Secretary for Mines, said that in spite 
of all the efforts of those involved—among whom 
was the Institution of Mining Engineers, who 
devoted much time to safety problems and co- 
operated with the Safety in Mines Research Board, 
to the advantage of all concerned—accidents in the 
mining industry were distressingly numerous. 
Last year, however, for the first time in a normal 
year, the total of deaths had fallen below 800. 





The actual figure, which was 777, was equivalent 


jand automatic belt tensioning was employed ; 


tion across the full voltage, though the space occupied 
is less, an advantage when the small amount of room 
which is available in a refrigerator is considered. 

The commercial refrigerators on view were for the 
most part driven either by condenser-start or repulsion 
induction type motors, the output of which ranged 
from } h.p. to } h.p. In most cases, resilient mounting 
but 
in two models the mounting was of the rigid base type. 
As an example of the larger equipment, a Frigidaire 
model equipped with a reciprocating compressor, 
which was driven through a Tex Rope drive by a 
10-h.p. high-torque polyphase induction motor, was 
shown. This motor was controlled by a direct-on 
mains contactor starter only. In the air-conditioning 





* See ENGINEERING, vol. cxli, page 258 (1936). 





the compressor and the circulating blower. Typical 
outputs of these motors were }$h.p. and 3, h.p. respec- 
tively, the latter unit being of the split-phase type. 
The }-h.p. motors on the washing machines were also 
of the split-phase type and generally speaking were 
carried on resilient mountings to ensure silence. 

Exhibits of the various motors with their mountings 
were also shown complete and arranged so as to display 
their constructional features. As was the case twelve 
months ago, a number of motors were also undergoing 
insulation, overload, starting—torque, start-and-stop, 
and silence and radio interference suppression 
tests, from which their performance could be ascer- 
tained. A demonstration of a new overload protection 
device was given. This consists of a bimetal strip 
which is incorporated in the motor and through 
which the line current passes. Excessive current 
such as might flow on momentary overload causes 
this strip to expand and trip the circuit, while the 
same result is obtained on continuous overload 
owing to the expansion of the strip due t» the 
heating up of the motor itself. 








THE WORLD’S SHIPBUILDING. 

THE progress made by the shipbuilding industry of 
the United Kingdom during 1936 is shown by the fact 
that the aggregate tonnage of the merchant shipping 
commenced during the year was 1,081,000, which 
figure was not only 226,000 tons above the total for the 
tonnage launched during the same period, but was 
greater by 397,980 tons, or 58-3 per cent., than the 
aggregate tonnage commenced during 1935. More- 
over, in view of the number of orders for new vessels, 
placed during the December quarter, it is likely that 
the figures for tonnage commenced during the next few 
months will continue to advance. The prevailing 
position on the shipbuilding industry, not only of this 
country, but of other maritime nations, is clearly set 
out in the Annual Summary of the Mercantile Ship- 
building of the World for the Year 1936, recently pub- 
lished by Lloyd’s Register of Shipping, 71, Fenchurch- 
street, London, E.C.3. This publication contains 
particulars regarding merchant vessels of 100 tons gross 
and upwards launched in 1936, whether they were 
completed during the year or are still under construction. 
In Table I, on page 187, is given, for purposes of com- 
parison, a statement of the number and gross tonnage 
of merchant vessels launched in the leading shipbuilding 
countries of the world during the years from 1893 to 
1936. It may be noted that, since 1914, complete 
returns from Russia—which are normally included in 
the totals for “ other countries’ in the table—have 
only been available for the years 1926-29. The number 
and tonnage of merchant ships launched in the principal 
shipbuilding districts in this country during the last 
three years, namely 1934, 1935, and 1936, are set out in 
Table II, on the same page. 

Consideration of Table I will indicate that our output 
for 1936 is greater by 357,246 tons than that for 1935, 
the difference representing an increase of 71-6 per cent. 
The total of 856,257 tons is equivalent of 40-4 per cent. 
of the world’s launchings, as compared with 38-3 per 
cent. in 1935, 47-5 per cent. in 1934, 27-2 per cent. in 
1933, 25-8 per cent. in 1932, 54-5 per cent. in 1929 and 
58-0 per cent. in 1913. The 328 vessels launched in 
our shipyards during 1936 comprised 192 steamers, 120 
motorships and 16 sailing ships and non-propelled craft, 
while 10-9 per cent. of the total tonnage, amounting 
to 93,302 tons, was built for foreign owners. The data 
contained in Table II indicate that, with the exception 
of Belfast and Leith, the tonnages launched in most of 
the districts show substantial increases as compared 
with 1935. The Clyde again occupies first place with 
282,182 tons; then follow the Wear with 138,799 tons, 
the Tyne with 109,441 tons, Belfast with 62,527 tons, 
the Tees with 51,667 tons, the Mersey with 43,664 tons, 
Barrow with 41,533 tons and the Hartlepools with 
41,015 tons. The returns for 1936 show that 12 vessels 
exceeding 10,000 tons each were launched in this 
country. The largest of these was the 23,400-ton 
steamer Orcades, built at Barrow, and the two next 
largest in size were the 15,007-ton motorships Dunottar 
Castle and Dunvegan Castle, both launched at Belfast, 
The fourth largest ship launched in these Islands was 
the steamer Awatea, a vessel of 13,482 tons, built at 
Barrow. The remaining eight vessels, the tonnage of 
which ranged from 11,500 down to 10,492, were the 
steamers City of Benares, Perthshire, and Clan Macaulay 
and the motorships Sussex, Sydney Star, Brisbane Star, 
Melbourne Star, and Essex. The oil-tanker tonnage 
launched in our shipyards represents 17-4 per cent. of 
the total output for 1936. This percentage compares 
with 10-2 in 1935 and 15-0 in 1934, and while con- 
siderably larger than the corresponding percentages for 
1933 (which was less than 2-0) and 1932 (3-0), is stil 
in strong contrast with the high figures reached in 
some recent years, when tanker construction con- 
stituted an important feature of the work in our ship- 
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AND 
CORROSIVE SLURRIES. 


.PUMP FOR ABRASIVE 


fue problem of designing a centrifugal pump to 
handle abrasive and acid slurries involves two main 
considerations. In the first place, the impeller and 
pump-casing faces in contact with the working fluid 


must be constructed of suitable materials and fashioned 
in such a manner that rapid deterioration and loss of 
pumping ‘ tlic weney will be ivoicdk a ; and, in the Se¢ ond, 
the running of the pump he effectively 
protected from the fluid handled. The first object has 
heen met satisfac torily by the use of rubber coverings 
the suitable ot the but the 
immunity of the machinery parts from damage is not 
easily Great difficulty 
experienced at the point where the pump shaft passes 
through the clear 
the pump shaft gland is frequently a source of trouble, 
is 70 per cent 
the result of 
the gland 


parts must 


ind design impeller, 


secured has always been 


oO 


casing. Even with water pumps 


slurries containing as much 
solids, often of an 
of the working 


. and the prevention of leakage is impossible. 


but with 
wid nature, 


fli 


f abrasive 
the 
dlisastrou 
Che harmful effect of such leakage upon the shaft and 


into | 

| 

main of the pump, which are preferably i 
| 

| 

| 


mwgress Is 


bearings 
the ball or roller type, is, of course, ve ry 


In order to prevent ingress of grit into the gland, it is 


serious. 
ommon practice to use sealing water, but this involves 
the ipplic ition of a clear-water supply to the gland 
it a pressure sufficient to oppose that produced by the 
To be at all effective this has to be supplied in 


pump 


considerable quantity, but at the same time dilution | 
of the slurry may be undesirable, and some intermingling 
of the grit with the sealing water which leaks back 
through the gland is often unavoidabk Again, when 
this method Is employed, a pump may possibly he 


inadvertently operated without sealing water, due to 


imother of such as failure of the 


one or several causes, 

water supply, or a stoppage due to settled solids | 
remaining in the pump after a shut down, in which 
case serious damage may result before the fact is 


ipparent. 
The difficulty of preventing gritty and acid effluent 
from penetrating the gland without the use of sealing | 


water has been overcome in a simple manner in the 

Vacseal” pump manufactured by Messrs. Inter 
national Combustion, Limited, Aldwych House, Ald 
wych, W.C.2, and shown in the accompanying Fig. 1. 


In this design the simple expedient is adopted of main- 
a vacuum on the gland under all possible 
The impeller is 
of a special design and consists of a central dise provided 
with vanes on the front, which perform the work of 
pumping the fluid, and other vanes on the back which 
serve to protect the gland from the working pressure 
The impeller is so designed that the head impressed 
by the back vanes is always greater than tuat due to the 
front vanes by an amount equal to, or greater than, 
the pressure at the inlet to the pump. 

It will that if this condition 
a pressure never exist on the gland for 


taming 
conditions of operation of the pump. 





satisfied 
if the 


be seen is 


pressure at the inlet equals P,, the pressure in the casing | 
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equals P,, and the pressure at the gland equals Pg, 
the head impressed by the front vanes H, and the head 
impre ssecdl by the back vanes H,, then, 


Pe H, P, H, -+- Po, 
from which Py, = P, — (H, H,). 
That is to say, if H, H, is greater than P,, Po 
becomes negative 
In practice, the pump will maintain a suction on 
the gland even when the discharge valve is closed, 


and if the pump should choke it is still impossible for 
fluid to be forced into the gland. It is also found that 
« central void is created behind the impeller and only 
the periphery of the surface on this side of the disc 
is in contact with the working fluid, with the result 
that the wear behind the impeller is very small indeed 
compared with that on the working side. For this 
reason, the efficiency of the back vanes always remains 
superior to that of the working vanes throughout the 
life of the impeller. Actually, the pump will operate 
quite satisfactorily without any stuffing box, but 
simple packing is provided to prevent the ingress of 
air and back flow on the pump when it is stopped. 

Che photograph reproduced in Fig. 2 of an impeller 
after considerable service shows that erosion takes 
place chiefly on the face of the dise and at the leading 
edges of the vanes, that on the edges of the vanes 
adjacent to the suction cover being negligible. This 
is due to the change in momentum of the fluid entering 
the impeller, causing segregation of the solid particles 
towards the face of the disc which renders a double 
shrouded impeller unnecessary. This pump has been 
found to bequite suitable for dealing with mining pulps 
and other liquors containing abrasive material. 








Navat Arcurrects.—The Qouncil of 
the Institution of Naval Architects, 2, Adam-street, 
\delphi-terrace, London, W.C.2, has awarded the 
Premium of the Institution for the year 1936 to Wing- 
Commander D. F. Lucking, R.A.F., for his paper “* The 
Experimental Development of Anchors for Seaplanes,” 


INSTITUTION OF 


and the Wakeham Prize for 1936 to Mr. C. E. Sherwin, 
R.C.N.C., for his paper “ Electric Welding in Cruiser 
Construction.” The Premium and Prize will be pre- 
sented at the opening of the annual general meetings 


March 17, at the Royal Society of Arts, 
W.C.2. 


on Wednesday, 
John-street, London, 


TeceunicaL Rerorts on tHe Lerezia Farr.—We have 
received @ number of technical reports in English from 
the London office of the Leipzig International Industries 
Fair, 45, High Holborn, London, W.C.1. These reports, 
which have been edited by Messrs. H. Hancke and R. 
Boyne, have been written by various specialists and in 
the main are reviews of the exhibits at the last Spring 


Fair. No rigid restrictions have been laid down, 


| however, and they therefore form an interesting survey 


of the trend of recent practice in Germany. The subjects 
Internal-combustion engines, pyrometric 
instruments, industrial furnaces, lifting tackle and 
conveyors, constructional materials, plastics, machine 
tools, electrical generation, distribution, equipment, and 
utilisation, ventilation, building materials, packing 
and printing machines, and optical instruments. Copies 
will be sent free of charge to any one interested. 


ABRASIVE 


LIMITED, 


| 








_(PEB. 12, 1937- 


SLURRIES. 


ENGINEERS, LONDON. 

















Fie.” 2. 


LETTER TO THE EDITOR. 





THE LATE SIR J. A. F. ASPINALL. 
To THe Eprror oF ENGINEERING. 

Str,—With reference to your interesting article on 
the late Sir John A. F. Aspinall, may I add a few 
lines as to his service at Inchicore. It was there that 
he did his pioneer work on the automatic vacuum 
brake, and his arrangement, which was distinguished 
by its simplicity of detail, was used by the Great 
Southern and Western till after 1900. Mr. Aspinall, 
as he then was, also carried on the standardisation of 
the locomotive stock, instituted by his predecessor 
Mr. Alexander Macdonell, after the latter gentleman 
had left Inchicore for Gateshead, and this was, in turn, 
furthered by Mr. H. A. Ivatt, who joined the Great 
Southern and Western in 1877, and followed Mr. 
Aspinall as Locomotive Superintendent. The Great 
Southern and Western Railway of those days was 
far ahead in standardisation of most of the English 
lines, and it was not until 1900 that a breakaway from 
the lines laid down in 1866 by Mr. Macdonnell became 
necessary. In this connection I believe that his ‘first 
sketch for an Atlantic type locomotive was made by 
Mr. Ivatt when still at Inchicore. 

Yours faithfully, 
H.C. WALLACE. 
Malvern Common, 
Worcestershire. 
February 2, 1937. 

[Some reference to Mr. Ivatt’s work at Inchicore 
was made in these columns at the time of his death in 
1923. We may be permitted to add that the notice 
then published received warm commendation from 
Sir John Aspinall.—Eb., E.} 








Ovurrut OF MARINE MACHINERY IN 1936.—The con- 
cluding portion of our annual summary of marine-machin- 
ery outputs in Great Britain during 1936 is given below. 
Preceding portions appeared on pages 12, 66, 92, 138 and 
150, ante. During 1936 a large quantity of dredging 
machinery, including the 600-i.h.p. engines for a 465-ton 
non-propelling bucket dredger, was constructed at the 
Renfrew Works of Messrs. Wm. Simons and Company, 
Limited.—The engines of three dredgers and two tugs, 
making together 7,920 i.h.p., were built by Messrs. 
Lobnitz and Company, Limited, Renfrew. The engines 
of the two twin-screw tugs were each of 3,290 i.h.p.— 
Messrs. Yarrow and Ccmpany, Limited, Scotstoun, 
Glasgow, W.4, constructed the 38,000-s.h.p. engines 
of H.M. Flotilla Leader Grenville, the 34,000-s.h.p. 
engines of H.M. Destroyer Isis, and the 9,000-s.h.p. 
engines of H.M. Net-Laying and Target-Towing Vessel 
Protector. A sister ship of H.M.S. Isis, H.M.S. lvanhoe, 
to be fitted with 34,000-s.h.p. engines is nearing comple- 
tion on the stocks. The firm is also constructing the 
engines and boilers for three Yugoslav destroyers. 








__ FEB. 12, 1937.) 


ENGINEERING. 


189g 








THE THIRD WORLD POWER 
CONFERENCE. 


(Continued from page 133.) 


Section I].—Propvuction anp DistrisuTion oF COAL, 
PETROLEUM AND Gas. 


Tue papers included in Section II of the World Power 
Conference dealt with various aspects of the Organisa- 
tion of the Fuel Industries, among which was one by 
Mr. E. Gorkiewicz, entitled *‘ Changes in the Working 
and Hauling of Coal in Polish Collieries during the Last 
Ten Years.” In the course of the paper the author 
said that formerly the output of coal at the workings 
was unduly limited, due to the fact that in order to 
obtain the maximum yield from a given mine it was 
necessary to work simultaneously at numerous points, 
which involved the maintenance of a complicated and 
expensive haulage system, The disadvantages asso- 
ciated with this procedure had recently been overcome 
by the adoption of wall-working methods in the case 
of thick layers, and the use of tracks with moderate 
gradients had enabled the trucks to be brought up to 
the working face of the coal. Further improvements 
in the output had been effected with the aid of large 
cutting machines for use on the lower layers, and the 
construction of suitable roadways. Increase in the size 
of trucks and the adoption of skips were other factors 
which had led to improvements in this respect, which, 
in turn, had resulted in the present output for each 
worker being equivalent to 3-5 tons per day. 

Messrs. T. Yamada, K. Furuta, and E. Katsumata 
were the respective authors of contributions entitled 
“On the Use and Transport of Coal by the Japanese 
Government Railways,” ‘The Tendency of Coal 
Demand and Supply, and the Coal of the Coal Industry 
in Japan,” and “ Utilisation of South Karafuto Coal 
by Low Temperature Carbonisation.” In the first of 
these papers attention was drawn to the fact that the 
most important coal-fields, namely, those of Kyushu 
and Hokkaido, accounted for 85 per cent. of the total 
output in the country. These sources of supply were 
mined on islands away from the main island where the 
principal consumers were situated. Consequently, the 
cost of transport by sea and rail from the collieries to 
the consumers was comparatively high, but the State 
Railways had effected reductions by the use of special 
wagons, the running of special trains for the purpose, 
and the operation of coal-shipping ports. Nevertheless, 
economy in this connection had become one of the most 
serious problems for the railways, whose annual con- 
sumption of 4,000,000 tons included about 200 different 
varieties of coal. To meet the situation, special methods 
of fuel testing and purchase had been devised, with the 
object of ensuring a maximum calorific value and a 
minimum deterioration of the coal during storage. 
Additional economy had been obtained by the use of 
briquettes, the proper training of stokers, and the 
utilisation of a ‘* rate of conversation ” that facilitated 
the evaluation of the cost of coal in the process of 
purchasing according to a prescribed form of contract. 

Mr. Furuta gave an interesting account of the three 
cartel organisations for the sale of coal under a system 
that was subsidised by the Government, in return for 
which financial aid the coal owners were obliged to 
undergo supervision in order to prevent practises 
which were inimical to public interests. The collieries 
involved in this combination controlled about 80 per 
cent. of the total output of coal in the country, and it 
was said that the success achieved had given a stability 
to the industry which had not previously been possible. 
Of the total consumption of coal, about 90 per cent. 
was taken from native sources of supply, the remainder 
being accounted for by the fuel imported from abroad. 

In Mr. Katsumata’s contribution, mention was made 
of the recently-developed manufacture of liquid fuel 
by the Mitsubishi Mining Company, at Naihoro, where 
a modification of the Lurgi internal-heating system 
was in operation. The plant was designed for an 
annual capacity of 100,000 tons of coal, to yield 1,000 
tons of petrol, 2,000 tons of tractor oil, 6,000 tons of 
heavy oil, 600 tons of paraffin, 53,000 tons of semi- 
coke and 1,000 tons of pitch-coke. The company had 
drawn up plans to increase the annual capacity to 
200,000 tons or 300,000 tons of coal, and it had quite 
recently entered into the synthetic-chemical industry, 
and undertaken experiments on a commercial scale in 
regard to the hydrogenation of coal. 

The German aspect of the subject was discussed in 
three papers, bearing the titles of ‘‘ Organised System 
of Exploitation, Treatment and Distribution of German 
Brown Coal Products, and Principles Ensuring a 
Conservative Exploitation of German Brown Coal 
Deposits,” “‘ Organisation of the Production, Process- 
ing and Distribution of German Pit Coal and Coal 
Products,” and ‘ Organisation of Processing and 
Distribution of German Pit Coal and Pit Coal Products 
by the German Gas Works,” which were in turn pre- 
sented by Drs. E. H. Heubel, G. Knepper and 
H. Tiemessen. In the first of these papers it was re- 
marked that of the brown coal mined during the past 





year, 49-6 per cent. was used for the generation of 
electric energy, and 20-9 per cent. for various pro- 
cesses involved in the chemical industry ; the quantity 
used for domestic and agricultural purposes was equiva- 
lent to 74 per cent. of the briquettes which were made 
of this class of coal. It was estimated, on the basis of 
production for the year 1934, that the deposits of 
brown coal were sufficient to meet the demand for 
400 years. Reference was also made to the modern 
methods used in mining and transporting the fuel, as 
well as to the fact that although the companies re- 
mained nominally autonomous organisations, final 
authority was now exercised by the Reich Minister for 
Economy. He was entitled to veto resolutions, if neces- 
sary, and the National Labour Act had led to the 
abandonment of all previous arrangements concerning 
wages and conditions of labour in favour of individual 
working agreements. Since the freight charges on the 
railways were the same for all kinds of fuel, brown coal 
with its relatively low calorific value was consumed 
mainly in districts surrounding the collieries, but 
briquettes made of the fuel were transported by rail 
over an average distance of 150 km. 

It was estimated, Dr. Knepper said, that the native 
deposits of high-grade coal amounted to 300,000,000,000 
tons, distributed over large and small areas in different 
parts of the country, and the quantity and variety of 
the coal concerned afforded great possiblities to the 
iron and chemical industries, apart from the use of 
the fuel for power and domestic purposes. The present 
conditions of ownership were such that the State 
possessed about one-sixth of the total, the iron and 
steel industries about 55 per cent., the remainder being 
owned by different industrial undertakings. Consider- 
able progress was recorded for the past decade in the 
consolidation of large combines, and the export of coal 
had again reached its former place in the world’s 
markets. 

Dr. Tiemessen’s paper dealt principally with the 
organisation of the sale of by-products in the gas 
industries of the country, and showed how the Wirt- 
schaftliche Vereinigung deutscher Gaswerke had played 
the part of a central agency in this sphere since the year 
1919, when the legal amalgamation of all the gas works 
was established. By this means 4,229,000 tons of coke 
was sold in the year 1934, about 30 per cent. of which 
was consumed by the gas works themselves. The 
present contracts for the tar produced in the process 
corresponded to 80 per cent. of the total quantity 
manufactured, which indicated the satisfactory measure 
of control that was exercised in the early stages of the 
operations involved. On the other hand, the complete 
output of ammonia was, at the wish of the Govern- 
ment, supplied to the German Nitrogen Trust through 
an organisation that controlled the sale of coal and 
other materials required for the operation of retorts. 

No other country was so accessible as Holland for the 
importation of coal from the principal coal-fields of 
Europe, in consequence of which elaborate methods and 
equipment were utilised for transporting the very large 
quantities of coal which entered the country, accord- 
ing to the paper given by Professor F. K. T. van 
Iterson, entitled ‘‘ Organisation of the Production, 
Processing and Distribution of Coal and Coal Products.” 
Attention was drawn in the contribution to the rapid 
development of the coal trade in the country during 
the period when free trade was the prevailing policy of 
the neighbouring States, but the protective measures 
taken in the meantime had led to an increase in the 
cost of home-produced coal. Notwithstanding, Holland 
still imports about half its consumption of coal, and 
exports its own similar products at lower prices, which 
was of importance due to the fact that the coal trade 
as a whole was of considerable value to the country. 
Reference was also made to various statistical aspects 
of the subject, and particularly to the position of the 
mines owned by the State, which were managed like 
private concerns in accordance with a scheme that 
ensured freedom of action for the managers. The 
success of this large experiment since the year 1902 was 
commented upon, and it was shown that in the course 
of last year alone the average output of each miner 
had been increased by nearly 10 per cent. 

Messrs. H. de Peyerimhoff and M. Picard, in the 
course of their paper entitled ‘* Organisation de la 
Production et de la Distribution du Charbon,” pointed 
out the reasons why coal formed the chief source of 
energy in France, where about one-third of the fuel 
consumed was imported. On account of the economic 
depression, since the year 1930 the coal industry of 
the country had reduced its production by 14 per cent., 
in spite of which the stocks of fuel had increased greatly 
in the meantime. Further, during the same period 
the number of men employed had diminished by 25 per 
cent., and on the average miners had been unemployed 
for 43 days during the years 1934 and 1935. France 
remained the chief coal-importing country of the 
world, but the bad effect of foreign competition had 
not been improved by increases in the tariffs which 
involved the same quota rates for all foreign countries. 
The paper contained a brief, but comprehensive, survey 





of the development of the coal-mining industry in the 
overseas territories of France, where the consumption 
of coal could only be met by means of imported fuel. 
Particular attention was drawn to the healthy condi- 
tion of the industry in Indo-China, the large Tonquin 
field of which supplied most of the anthracite used in 
France. 

Trends in Great Britain were discussed by Messrs. 
J. G. King, E. C. Evans and T. Westthorp, in their 
paper on “ The Processing of Coal,” which dealt with 
the manufacture of coke, low-temperature carbonisa- 
tion, gasification and hydrogeneration of coal. In 
regard to the products obtained from coke-oven pro 
cesses it was remarked that notable advance had been 
made in the production of benzole, the recovery 
amounting to as much as 97-5 per cent. of the fuel 
carbonised ; the refining losses were now being reduced 
with the aid of gum inhibitors. Though low-tempera- 
ture carbonisation of coal was now an established 
industry, at the present time the amount of coal used 
for the purpose amounted to only 300,000 tons per 
annum. About three-quarters of the 4,000,000 tons 
of coal consumed per annum in gas producers was 
utilised by the iron and steel industries, the remainder 
being required chiefly for the manufacture of glass. 
The authors also referred to the plant which had been 
erected by Imperial Chemical Industries, Limited, 
which was designed to yield annually 45,000,000 gallons 
of petrol from coal and tar, and it was said that this 
quantity represented about 4 per cent. of the present 
consumption of petrol in the country. Research into 
this problem was greatly aided by the Government, 
who also gave financial assistance to the British Iron 
and Steel Industrial Research Council, the members 
of which body administered funds that were raised by 
means of a levy on the industry concerned. 

The Mines Department and the Mining Association 
of Great Britain presented a paper on the “ Organisa- 
tion of the Production and Distribution of Coal,” in 
which were discussed the various factors that had 
contributed to the decline of our export trade in coal. 
In this connection it was added that material improve- 
ments had taken place since the year 1934, due mainly 
to increased demands for coal at home. The beneficial 
effects of the Coal Mines Act (1930), and the schemes 
which were being evolved with a view to improving 
wages and the methods of selling coal provided for 
reorganisation by way of amalgamation; quite 
recently the Government had introduced a bill which 
defined the powers of the commission implicated in the 
work, and provided for the unification of royalties. 
All attempts at rationalisation in the way of selling 
coal had failed, and the opinion was expressed that a 
movement in this direction on the part of coal-owners 
would probably meet with the opposition of the 
distributing companies. Hours of labour had been 
varied, but a steady rise in the output on the basis 
of man-shift was recorded, though considerable shrink- 
age had occurred in the number of persons employed in 
coal mining, in consequence of which short-time 
working had affected the average value of earnings. 

Dr. P. N. Lategan touched upon questions relating 
to ownership and royalties in connection with the coal 
deposits found in the Union of South Africa, and pro- 
ceeded to describe the various distributing and produc- 
ing organisations associated with different groups of 
collieries, in a contribution under the heading of 
‘* Organisation of the Production, Processing and 
Distribution of Coal and Coal Products.” It was 
pointed out that these associations merely regulated 
the output of coal, and formulated common policies in 
regard to wages and conditions of labour, since the 
bodies exercised no control over the actual methods of 
mining. In discussing the problems of distribution 
and marketing, the author referred to the adverse 
effect of transport charges and the difficulties associated 
with the bunker trade with respect to expansion in 
this sphere of activity. The contribution contained a 
short review of the industry’s relations with the 
Government, which were considered in connection 
with the internal distribution of the coal trade. 

The “ Organisation of the Production, Processing 
and Distribution of Coal and Coal Products in Canada,” 
formed the title of a paper by Mr. B. F. Haanel, who 
illustrated his points with the aid of numerous tables 
and charts pertaining to the statistics of production, 
consumption and wages. A summary was given of the 
laws which govern both the prospecting for and the 
development of the deposits situated in the Dominion, 
and the matter included information on the legislation 
that affected coal mining generally. The author 
commented on the research work which was being 
done in connection with the hydrogenation of coal, 
and concluded with remarks on the assistance afforded 
by the Government to both producers and consumers 
of coal, at the Federal Research Laboratories and 
elsewhere. 

Mr. J. P. Williams, in a paper entitled ** Organisation 
of the Production, Processing and Distribution of Coal 
and Coal Products,” observed that the estimated 
reserves of coal and lignite in the United States of 
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America exceeded the figure of 3 trillion tons, which 
included fuel that could easily be mined on a commercial 
basis in 31 of the 48 states of the Union. In these 
favourable circumstances, the capacity of the mines 
operating had run ahead of the demand, with the result 
that the annual average number of working days had 
attained the figure of 200 in only four of the years 
since 1919. Subsequent to that year the industry 
had been confronted with a declining market, due partly 
to more efficient methods of transforming the coal into 
electrical energy, and partly to the competitive effect 
of fuel-oil, natural gas, and water power. In addition 
to the demoralisation of the industry on this account, 
irregularities in the demand for bituminous coal had 
given rise to further problems. The cost of bituminous 
coal to consumers was of primary importance in meeting 
the competition of the rival sources of energy, and in 
recent years this had been mitigated by the use of 
waterways and special trucks for transporting the 
fuel over distances exceeding 100 miles. Further 
reductions in the cost of bituminous coal had been 
effected with the aid of mechanical cutters and devices 
for loading the fuel, but material assistance in this 
respect could be given by the reduction of freight 
charges for the material concerned. 

Efforts to stabilise the bituminous-mining industry 
had proved to be unsuccessful, in spite of two attempts 
on the part of the Government towards that end. The 
only survival of these Federal endeavours was to be 
found in the 30 per cent. reduction in the hours of labour 
for mine employees and a_ proportionate increase 
in the hourly rate of wages, but as the cost of labour 
constituted over 60 per cent. of the total charges 
involved in mining, the substantial advance that had 
eceurred in the cost of labour seemed to indicate 
further loss of markets to the rival sources of energy. 
The greatest hope for the future in this direction 
depended on the possibility of discovering new methods 
for the use of coal in potentially large markets. 

The Bureau of Mines in China presented a report 
under the heading “‘ Organisation of the Production, 
Processing and Distribution of Coal and Coal Products 
in China,”’ in the reading of which it was said that the 
estimated reserves of coal in the country amounted to 
250,000,000,000 tons. This fact had an important 
economic bearing on the supply of heat and power 
not only nationally, but also internationally, since 
foreign capital represented 31-25 per cent. of the 
224,042,000 dols. that were invested in the industry, 
including the mines situated in the three north-western 
provinces and Jehol. The development undertaken 
in this sphere, the report continued, could be divided 
into four periods ; the present phase with respect to 











China proper involved an annual production of | 


21,500,000 tons, of which 75 per cent. was bituminous 
coal, This quantity also represented the annual 


the production and selling price of all varieties of fuel. | method of hitch timbering falls into two main prac- 
The total number of workers employed in the industry | tices. In one, holes are drilled in the walls at con- 
amounted to 8,000, the products of whose labour | venient distances, and short lengths of old rail are 
were distributed among the various groups of con- | inserted in them and wedged tight. The rails project 
sumers mentioned in the report. about 12 in. from the face of the wall and form brackets 
An historical account of the accidental discovery of | for carrying longer lengths of rail parallel to the wall 
petroleum in Argentina was given in a contribution | face. The crossbars of the roof timbering is laid on 
bearing the title “‘ Historia y Estado de la Produccion | these longitudinal stringers. In the other method, 
de Petroleo y Refinacion en la Republica Argentina,” | the crossbars are entered directly into the holes, 
by Messrs. G. Hileman and P. Sgrosso, who proceeded | which are deep enough and large enough to permit 
to describe the procedure followed in modern practice.| the necessary angling of the bar during insertion. 
Various Government departments now controlled and | The crossbars are, of course, wedged tight after inser- 
supervised all the operations involved in the industry, | tion and adjustment. Both types can be combined : 
in a manner discussed by the authors, and private | thus, one side of the gallery can be fitted with stringers 
research bodies shared in the work undertaken in the | and stub rails, and the other can be made with the 
geological and geophysical survey of the country. | ordinary crossbar hitch, an arrangement making for 
Apart from variations resulting from provincial and | easy bandling of the crossbars. Obviously the hitch 
territorial taxes, the price of petrol and paraffin was | method, in either of its forms, is only suitable for 
uniform throughout Argentina, the price level being | galleries in which the walls are sufficiently strong to 
established competitively in accordance with the policy | take the downward thrust of the roof. 
of the official agency known as Yacimientos Petrolfferos| The hitch drill, shown, is a machine for cutting the 
Fiscales. In the main petroleum and its products were | holes to receive the crossbars or stub rails, and has 
distributed by means of tankers, tank-wagons, and|to meet certain definite requirements. In the first 
pipe-lines in some districts. place it must be readily portable, and in the machine 
Dr. 8. Schaetzel, in his paper on “‘ Organisation of the | now under discussion this is met by mounting it upon 
Production, Treatment and Distribution of Mineral Oil | a four-wheeled chassis which is driven by a series-wound 
and Final Products,” said that in Poland a landowner | motor, and runs upon the ordinary gallery rails. 
could either himself develop the oil resources found on | Transmission to the wheel axles is through chains and 
his property, or cede the right to others, but in either | gearing giving a variable speed range up to a maxi- 
case the royalties received by the landowners was taken | mum of 6 m.p.h. Secondly, the position of the drill 
by the State in return for an equivalent amount in| itself must be capable of wide variation. The drill 
cash. The price of crude oil was maintained at a more | is carried at the end of a jib, which can be raised or 
or less constant value, by eliminating this class of fuel | lowered in a vertical plane to give a range in height 
from the general market, and for a number of years | of from 2 ft. 7 in. to 7 ft. 2 in. above the top of the 
past the refining of oil had been undertaken by com-| rails. The jib is elevated or lowered, as required, by 
bines which complied with Government regulations in| hand by means of a small worm-driven winch and 
regard to quotas for the manufacture and sale of oil| wire rope. A spring-loaded pawl meshing with a 
products in the home and foreign markets. Under | toothed quadrant locks the jib in the desired position 
these conditions the consumption of petroleum products | during drilling. Adjustability is increased by three 
had shown very little variation, and the output of crude | further movements. The jib, elevating winch and 
oil provided an excess for export purposes after the | drilling motor are mounted on a table permitting the 
internal demands had been met. jib to be swung in a horizontal plane through 90 deg. 
In a contribution prepared by the British National | on each side of the centre line. The turntable itself 
Committee of the Conference, under the heading of |can be traversed across the machine, a movement 
“The Organisation of the Production, Refining and | effected by the travelling motor, and the drill can be 
Distribution of Petroleum and Petroleum Products,” | traversed a considerable distance by giving it the 
attention was drawn to the fact that although no/| necessary feed. The range of movement afforded by 
commercial development of the petroleum industry in| these several provisions is shown in the drawing of 
this country could be recorded at the time, recent | Fig. 2. 
legislation had led to the granting of 39 licences for| It will be gathered from this illustration, and also 
the purpose of exploration and drilling over areas | from Fig. 1, that the drill spindle is driven by a roller 
covering more than 7,000 square miles. Great Britain | chain housed inside the jib. The drive is through 
was now the third largest oil-consuming country in the | reduction gearing from a motor having a flexible cable 
world, since during the past fifteen years its annual| connection. Both this motor and the travelling motor 
consumption of petroleum products had increased | are operated by the single controller seen in front of 
from 3,400,000 metric tons to 10,000,000 metric tons. | the driver’s seat. This is equipped with a switch 


consumption of coal in the country, with the exception | The imported crude oil, representing in recent years | which provides for rapid selection of either motor, 


of the 100,000 tons that were exported. It was 
further noted that domestic requirements accounted 
for about 50 per cent. of the total quantity of fuel 
consumed in China. 

The 79 coal mines operating in Hungary produced 
annually about 7,000,000 tons of fuel, which corre- 
sponded to about 60 per cent. of the total capacity of 
the collieries, according to the information given by 
Mr. J. Miiller and Professor J. Varga, in their paper 
entitled “* Organisation of the Production, Processing 





and Distribution of Coal and Coal Products.” No | 
cartels or similar unions existed between either the | 


collieries or the coal merchants, since the products of 
the mines were sold through the usual wholesale and 
retail channels. On account of a tendency to dis- 
integrate, substantial quantities of Hungarian coal 
could not be stored, so that the trade kept stocks 
sufficient for the needs of only a week or so. The 
Government had fixed prices only for lump coal and 
briquettes, the price of the other varieties of fuel being 
regulated by competition, but official protection was 
given to producers and consumers by the Ministry for 
industrial Affairs, who stabilised prices and regulated 
the quantities of the fuel imported. With the excep- 
tion of Lias coal, overproduction was impracticable 
with coals that were liable to disintegrate during 
storage, and it was only within recent times that 
due attention had been given to the utilisation of 
native coal for the purposes of coking, distillation and 
liquefaction. 

The Bureau of Mines in Bulgaria presented a paper 
under the heading ‘“ Organisation der Gewinnung, 
Verarbeitung und Verteilung von Kohlen und Kohlen- 





about 20 per cent. of the total imports of oil, was | though both cannot be used at same time. The supply 
treated at 17 refineries in this country, and a recently- | is through a trailing cable from the mine transformer. 
erected plant for the hydrogenation of coal and coal-tar | The drill spindle is carried in a pair of heavy bronze 
was designed to produce petrol at the rate of 150,000 | nuts mounted in slides at the end of the jib, so as to 
tons per annum. It was also remarked that there | provide for chain tensioning. The jib is formed with 


| were 34,500 dealers, 90,000 petrol pumps, and 37,000| jaws at the slides in order that, after the driving 


consumers who purchased petrol in bulk; the two | chain has been disconnected, the spindle assembly may 
main groups of distributors sold 45 per cent. of the | be removed when the machine has to be traversed over 
total motor spirit used, to the consumers direct, the|a long distance. The spindle is normally screwed 
remaining 55 per cent. being sold in the first instance | externally 4 threads per inch, and has a keyway along 
to public garages. The cost of petrol, which depended | its entire length. The driving sprocket is carried on 
mainly on the export price of the products of Persia | the spindle between the jib side plates, and has a key 
and Roumania, was fixed by agreement between the | engaging in the spindle keyway. As the spindle is 
large distributing companies, though the prices were | rotated it screws itself through the nuts, and so 
slightly above those charged by oil companies operating | provides the necessary feed to the cutter. With a motor 
outside the large combines. developing 20 h.p. at a speed of 660 r.p.m., the drill 
The report also contained information on the various | speed is 137 r.p.m., and the feed rate is 34 in. pcr 
rates of duty payable in regard to both petrol and| minute. Higher speeds give, of course, greater feel 
heavy oils for road vehicles ; in this connection it was | rates. 
added that all the products derived from indigenous It will be realised from Fig. 2 that the spindle is 
oils were exempted from taxation, and a preference of | double-headed, so that the cutter can be used on either 
not less than 4d. a gallon on home-produced petrol | wall at will. The drilling thrust is taken by an adjust- 
was guaranteed for a number of years. able bar passing through the jib at the rear of the 
(To be continued.) | Spindle, and set against the wall opposite to that being 
| drilled. From this illustration it will also be seen to 
| what extent the lateral limits of the cutter can be 
MINE-GALLERY DRILLING jaltered by cross traverse of the jib assembly.. The 
MACHINE |motor is, of course, reversed when drilling opposite 
arate . walls. The cutter head may be varied as required, 
Tue machine shown in the illustrations, Figs. 1 and 2| but commonly consists of a centre bit with a crossbar 
on page 191, will, possibly, not be generally familiar | carrying four cutters mounted a little way behind its 
in Great Britain and a short explanation of its purpose point. With this arrangement, the size of hole drilled 
may accordingly be given. The machine is known as|is approximately 8 in. in diameter. As regards the 

















produktion,” in the course of which it was reported | the “ Joy Hitch Drill.” The first word of the title indi- | capacity of the machine, this naturally varies with 


that the Government had granted 35 concessions for 
the mining of lignite, and 33 for the mining of bitumin- 
ous coal, The right of ownership was granted by the 
State to the first claimant, whose rights lasted until the 
coal field concerned was exhausted, but a landowner 
had no claim on the minerals situated below his ground, 


since the law stated that mineral rights belonged to| supporting the roof members so common in this 


the discoverer or first claimant. About 80 per cent. 











cates its makers, Messrs. Joy Manufacturing Company, |the conditions under which it works, but, as some 
Franklin, Pennsylvania, U.S.A., and the last requires | indication, it may be said that, employing the com- 
no explanation. The middle term, “ hitch,” is derived | bined method referred to earlier, two men are able to 
from a method of supporting the roof of mine galleries | timber 80 ft. to 90 ft. of gallery per shift. 

which, we understand, is coming into extensive use in 
the United States. This method eliminates the posts 








: p INSTITUTION OF MintING ENGINEERS.—Mr. C. A. 
country; instead, the ends of these members are inserted | Carlow took office as president of the Institution of 


of the coal produced was found in mines owned by | into holes cut in the walls of the gallery just below the | Mining Engineers on February 3, when he gave an 
the State, which exercised a measure of control over | roof level, the timbering being placed above them. The | address at the annual general meeting of the Institution. 
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MINE-GALLERY DRILLING MACHINE. 


MESSRS. 


JOY MANUFACTURING COMPANY, 


FRANKLIN, PA., U.S.A. 


(For Description, see Opposite Page.) 
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THE FIRING OF OPEN - HEARTH 


FURNACES IN GERMAN STEEL- 
WORKS.* 
By Dr.-Inc. Frieprick WesEMANN 


WueEN the open-hearth furnace was first introduced 
in Germany, about seventy years ago, the fuel used in 
the small furnaces of that day was producer gas, which 
was produced from pit coal in gas producers attached 
to or separated from the furnace. In the course of 
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* Paper read before the Lron and Steel Institute, at 
Diisseldorf, on Monday, September 21, 1936. Abridged. 
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later development, the princi- | 3 | 

ples underlying the construc- H 

tion of open-hearth furnaces Gorrrt 

have altered relatively little, w 

although many variations in : 
the melting procedure have KE 

been developed. The methods cit, y 

of heating and the details of ama 


the open-hearth furnace have, 

however, undergone profound changes during this 
period, reflecting the progress made in the technique 
of steel production and in the conservation of fuel on 
the part of the German steel industry. Whereas 





originally the open-hearth furnace was fired exclusively 
with pit-coal producer gas, in the course of years a 
series of other fuels have been introduced, the most 
important particulars of which are summarised in 
Table I. In the first place, there is the producer gas 
produced from briquettes of brown coal which has 
come into use since about 1908. The composition of 
this gas is very similar to that of coal gas, except that, 
in consequence of the higher bitumen content of the 
raw material, it is richer in heavy hydrocarbons, 
methane, and tar; and its calorific value (including 
tar) is therefore higher by 76 kg.-cal. to 120 kg.-cal. per 
cubic metre at N.T.P. The temperature produced is 
lower and the moisture content is considerably higher, 
because in the brown-coal briquettes the ratio of 
moisture content to calorific value is considerable, and 
steam, varying in amount according to the properties 
of the ash, has to be added to ensure gasification. 
Frequently, brown-coal briquettes are used in con- 
junction with coal. 

The fuel gas next calling for mention is mixed gas, 
which, again, was first tried about 1908. This is a 
mixture of blast-furnace gas and coke-oven gas in the 
proportion of 1-5 parts to 2 parts of the former to 
1 part of the latter. Its calorific value lies somewhere 
between 2,000 kg.-cal. and 2,500 kg.-cal. per cubic 
metre at N.T.P., according to circumstances, and its 
temperature is 20 deg. C. to 40 deg. C. when fully 
saturated with steam. Tar is absent and only traces 
of dust are present. Dreigas (‘‘ three gases ’’) may be 
regarded as coming one stage lower down in the scale 
than pure ‘“ mixed gas,”’ being itself a mixture of 
producer gas, blast-furnace gas, and coke-oven gas in 
any desired proportion. Mixtures of producer gas with 
coke-oven gas are also used. The most recent method 
of heating to be introduced, dating from about 1913, 
is the use of pure coke-oven gas—a fuel which, since 
the establishment of large modern coking plants, has 
become available in a cooled, purified, and usually 
desulphurised condition. Its composition varies, 
within certain limits, according to the origin of the 
coal, the limits being wider than those indicated in 
Table I. The content of benzole and naphthalene used 
to be somewhere between 2 gr. and 5 gr. per cubic metre 
at N.T.P., according to circumstances, but is now more 
usually below 2 gr. per cubic metre. 

Regarding the distribution of use of the various 
fuels among the German open-hearth works, the 
following information may be given. Even before 
the war, successful experiments were being made to 
get away from the predominance of coal fuel in 
steelworks. At that time, however, only a few of the 
steelworks were using brown-coal briquettes, as the 
experiments in the use of pure coke-oven gas and mixed 
gas had not yet been carried to the stage of continuous 
operation. The pronounced shortage of coal in the 
period following the war led to a great increase in the 
number of steelworks changing over to other fuels. 
At the present time, the information available from 
50 steelworks indicates that the usage of different fuels 
is distributed as follows: 10 works use pit-coal 
producer gas; 8 works use brown-coal-briquette gas ; 
7 works use mixed gas; 10 works use Dreigas; and 
15 works use pure coke-oven gas. 

The extensive use made of the pure gases obtained 
from the coking of coal and from the heating of coke, 
that is to say, mixed gas and coke-oven gas, is attri- 
butable mainly to two causes. The first of these is the 
complete equipment of the steelworks in the Ruhr and 
Saar regions for mixed metallurgical work covering the 
whole range of operations from the blast-furnace and 
coke-ovens to the refining process, and also the relatively 
large amount of pig iron now used in steel production, 
by means of the basic Bessemer process. The produc- 
tion and use of coke is governed by this circumstance, 
and so, likewise, are the quantities of blast-furnace gas 
and coke-oven gas available, apart from the operation 
of the blast-furnace and the coking plant itself. The 
second reason has arisen quite recently in the develop- 
ment of long-distance gas supply, which has greatly 
increased the possible field of use of the coke-oven gas 
produced in the coking plants by making this available 
also to steelworks not participating in mixed metal- 
lurgieal operations. The consequence is that during 
the past ten years many “ pure” steelworks have 
changed over to the use of pure coke-oven gas, the 
technical problems involved having been satisfactorily 
solved about 1925. 

In the operation of open-hearth furnaces, the utility 
of the various fuels is bound up with three important 
considerations which have influenced both the con- 
struction and the operation of these furnaces. They 
may be stated as follows: (1) The required tempera- 
tures of combustion must be attained. (2) The flames 
must have adequate luminosity. (3) In order that the 
furnace may give a high yield, the throughput of heat 
must*be as high as possible. 

Temperatures of Combustion.—The combustion 
temperatures obtaining in the hearth of the open- 
hearth furnace lie between limits, the lower being 
determined by the requisite temperatures of the metal 
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bath, and the upper by the stability of the refractory 
lining of the furnace. For many years the determina- 
tion of these temperatures, whether by optical or by 
thermo-electric methods, has been a matter of great 
difficulty, and it is only quite recently that it has 
become possible to establish the true temperatures of 
iron, steel, slag, and refractory materials by means of 
visible radiations, using the new “ Bioptix” colour 
pyrometer.* The following temperatures were found 
with this apparatus in the upper part of an open-hearth 
furnace : Temperature of the bath after melting down, 
1,650 deg. C. to 1,750 deg. C. Temperature of the 
flames after m°lIting down, 1,850 deg. C. to 2,050 deg. C. 
Temperature of the roof after melting down, 1,670 
deg. C. to 1,720 deg. C. 

The fact that the temperature of the bath is some- 
times higher than that of the roof is due to the losses 
of the latter through cooling, and, as explained below, 
it is also connected with the luminosity of the flames. 
Within the furnace, therefore, an average flame 
temperature of about 1,950 deg. C. must be attained 
over the whole length of the furnace, and there must be 
a powerful transfer of heat to the bath, the roof, and 
the cooled portions of the furnace. 

Luminosity of the Flame.—As is well known, the 
significance of the luminosity of the flame results from 
the fact that it increases the transmission of heat, as | 
compared with a non-luminous flame, much more so, | 
indeed, than does radiation or convection. When it is | 
remembered that the bath temperature of 1,650 deg. C. 
to 1,750 deg. C. required for the boil exceeds the 
softening point of silica bricks, it will be understood 
how important it is that the heat should be carried 
directly to the bath with the help of a strongly 
luminous flame, so as to give the roof and walls of the 
furnace some thermal relief. Since the temperature of 
the roof is limited to about 1,720 deg. C., the point at | 
which softening begins, the temperature has to be 
reduced unless the flame is luminous. This, in turn, 
implies a reduction in the output of the furnace and 
of the bath temperature, and entails many disadvant- 
ages from a metallurgical point of view, such as scum 
formation in the bath, slow boiling, &c. <A further 
disadvantage of the non-luminous flame is the fact that 
observation of such a flame is not possible. 

The “ carriers *’ of luminosity are fine particles of 
carbon produced by the preheating of the gas, from the 
breakdown of the tar in the case of the generator gas, 
and by the decomposition of the heavy hydrocarbons 
and methane in the case of mixed gas. Where heating 
by coke-oven gas is employed, which, as is well known, 
is not preheated, the practice has recently been intro- 
duced of “ carburetting”’ it in order artificially to 
multiply the particles which produce luminosity. 
In this connection, it is to be observed, however, that 
the luminosity of a flame does not depend only on the | 
quantity of the precipitated or artificially added | 
carbon particles, but also on the nature of the chemical | 
combination in which they were originally present. 
The highest luminosity is obtained from atomically 
precipitated carbon. 

The position of coke-oven gas is somewhat peculiar, 
in that it possesses a high calorific value, and the 
quantity of the resulting waste gas is not sufficient to 
preheat the gas adequately as well as the air. The 
reason for this is to be found in the low ratio of the 
volume of waste gas to the volume of air for combustion, 
which is a consequence of the chemical composition 
of the gas, as shown in Table II. On the other hand, 
it is this very circumstance which has made it possible 
so greatly to simplify the construction of furnaces 

















TABLE I.—Dara ror Vartous Kinps or Gases (AVERAGE VALVES). 





rendered completely non-luminous and a considerable 
reduction in the output of the furnaces occurred— 
especially when using gas that had been transported a 
long distance and had been largely freed from benzole 
and naphthalene—despite higher combustion tempera- 
tures and roof temperatures. There was considerable 
scum formation on the heats, and it was difficult to 
bring them to boil. 

While the older coking plants, which had been 
constructed mainly to meet the demands of local 
metallurgical requirements, produced a gas with a 
high content of benzole (2 gr. to 5 gr. per cubic metre) 
and of naphthalene (30 gr. to 50 gr. per 100 cubic metre), 
very effective carriers of luminosity, the transport of 


| gas to a distance imposed very exacting requirements 


as to its purity, and led to a reduction of the benzole 
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Producer , 
Gas made Ges em Mixed Coke-Oven 
from Pit Brown Coal Gas Gas 
Coal Briquettes . 
on 
- — 
Composition of gas 
COs, per cent t4 3°5-5°0 7-0 1-9-2-4 
Heavy hydrocarbons, per cent 0-2 0-2-0-4 O-S-1-1 1-8-2-5 
Ob, per cent 0-2 0-40-60 
CO, per cent j 23-30 29-30-5 21-23 5°5-6-7 
Ho, per cent 12-14 12-14 20-21 52-0-57-0 
CH,, per cent 1-8-2 1-8-2-5 -12 24-0-27-0 
No, per cent | 50-52 50-52 40-42 &-O-12-0 
2. Tar content, gr. per cu. m.* 15-25 25-35 
+. Moisture content, gr. per cu. m.* 35-80 70-150 15-30 j 10-25 
4. Air required, cu. m. per eu. m.* 1-4-1-6 1-5-1-8 1-90-2-0 4-0-4°5 
5. Volume of moist waste gas, cu. m. per cu. m.* 2-3-2-5 2-5-2-7 2-7-2-9 4-6-4-9 
. Density, kg. per cu. m.* T . 1-25 1-18 1-01 0-4-0-5 
Calorific value, including tar, ke.-cal. per cu. m.* 1630 1730 2050-2300 4000-4200 
* At N.TLP 


fired with coke-oven gas, by the omission of the gas | 
regenerator. The introduction of coke-oven gas | 


operation was, however, attended by numerous initial | 100 cubic metres. Since the gaseous heavy hydro- 
difficulties. It was found that a calorific value of not carbons, amounting to between 1-8 per cent. and 
less than 4,000 kg. cal. per cubic metre is indispensable, | 2-5 per cent. of the gases by volume, were in most cases 
and that, even so, in many plants the flame was | insufficient, it became customary, as the result of purely 
. | practical experience, artificially to augment the quantity | given furnace. 

* G, Maeser, Archiv fiir Eisenhiitte nwesen, vol. x, of carriers of luminosity in the flames at any suitable 
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the time of melting down and of free boiling. Under 
German conditions, it was found that powdered or 
liquid materials were especially suitable for the purpose, 
brown-coal dust being preferred among the former and 
tar-oil or erude tar among the latter. Thus, brown-coal 
dust is particularly favoured in the western part of the 
country, as it- can be obtained cheaply from the 
adjacent brown-coal district of the Rhine area. More- 
over, it ean be conveyed and injected in simple forms 
of pipework without cooling arrangements, although 
the more rapid slagging and clogging of the regenerators 
resulting from the ash content of the dust is often 
found to be a disadvantage, even where the chequer- 
work openings measure 100 mm. to 120 mm. square, 
making it necessary to shut down the furnace for a 
short time every 300 heats to 400 heats for cleaning 
purposes and partial renewal of the chequerwork. 
The particular advantage of effecting the “ carbu- 
retting by means of a liquid is that the chambers 
are kept clean, and this may be a matter of over- 
whelming importance when the chequerwork openings 
are small. The disadvantages, however, are the 
relatively high cost of the crude tar and tar-oil by 





| Tamir ll.—Air Required for Combustion, and Volume of 


Waste Gas, for Various Fuel Gases. 


| | 








Air Moist | ‘. ‘ 
Required. | Waste Ratio Ratio 
Fuel. | Cu. m. per Gas. | Cole | Cole 
cu. m. | Cu.m.per| Col.b° | Col.b + 1 
cu. m. 
a | h. ¢. d. e. 
| 
Producer gas .. 1-45 | 2-32 1-60 0-95 
Mixed gas ow 1-97 2-87 1-455 0-967 
Coke-oven gas .. 4-06 4°78 1-18 0-947 





comparison with that of brown-coal dust, and, further, 
the fact that where tar injection is used the pipework 
and containers have to be heated, and the injection 
nozzles become complicated. Until recently, varying 
| opinions were held as to the best method of introducing 
the liquid carburetting material into the furnace, but 
the latest experience would appear to indicate that this 
is best accomplished by atomising the tar-oil with 
compressed air in suitable atomising nozzles, which 
are not fitted inside the actual gas ports or in the port 
ends, but are placed close behind the port ends in the 
roof, and are water-cooled. There is a serious disad- 
vantage in the injection of atomised oil in the immediate 
neighbourhood of the gas ports on account of its 
violent premature combustion which leads to a rapid 
increase in temperature in the burners and consequently 
Taste V.—Chequer Heating Surfaces in the Pairs of 
Regenerators of Open-Hearth Furnaces with Different 
Methods of Heating. 


Heating Area. Sq. m. per million 





kg. cal. per hour 


| Fuel 

| - _ 

| Gas | Air Total 

| Chamber. | Chamber. . 

} a + c d 
Producer gas 75-95 | 90-120 165-215 
Mixed gas 135-160 165-190 300-350 
Coke-oven gas 200-300 200-300 





| 

|to rapid deterioration of the furnace roof arches. On 
| the other hand, if atomisation is not used and the oil is 
simply injected in a continuous stream, the latter 
breaks up so slowly that carburetting can be effected 
only after the charge has been melted down. 

Implications as Regards Size of Regenerator Cambers. 
|—As is well known, the preheating of gas and air is 
| governed in the first place by the temperature of the 
waste gases, which is already fixed, and in the second 
place by the proportionate volumes or (more correctly) 
the proportionate moisture contents of the material 
| yielding and absorbing heat and the area of the heating 
surface of the regenerator chamber, the largest portion 
of which is the heating surface of the chequerwork. 
It is not proposed here to go into these questions of 
heat storage in relation to the various methods of 
| heating, as they have already been repeatedly and 

exhaustively treated elsewhere. 

Since the heat exchange which proceeds in the 
| regenerators depends, as a first approximation, on the 
amount of heat brought into the furnace per hour, it is 
customary to express the necessary amount of chequer- 





content to less than 2 gr. per cubic metre and of the | the heat supply measured in millions of kilogramme- 


naphthalene content to between 6 gr. and 10 gr. per 


calories per hour. Since, as is indicated below, the 
consumption of heat per hour is a quantity intimately 
connected with the capacity of the furnace, it is possible 
to calculate the absolute heating surface of the chambers 
and chequerwork in square metres directly for any 
Table V gives typical values for 
chequerwork surfaces arranged according to the various 





time during the melting operation, but principally at | methods of heating. 


work heating surface in the pair of chambers in terms of 
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This shows good agreement with what has been said 
regarding the luminosity of the flame, the heating 
surface of the chequerwork in the gas chambers of 
mixed-gas furnaces being some 40 per cent. to 70 per 
cent. larger than in the case of producer-gas furnaces. 
The difference might have been expected to be still 
greater in view of the heat requirement for heating and 
decomposition of the mixed gas being 60 per cent. to 
100 per cent. greater, but regard must here be had to the 
much lower inlet temperature of mixed gas, which 
increases the average temperature difference between 
the waste gas and the fresh gas, and so increases the 
heat load on the heating surfaces. There is a further 
explanation in the fact that a larger proportion of the 
waste gases is taken through the gas chamber owing 
to the throttling of the draught in the air-reversing 
mains, and to the reduction of the cross-section in the 
burner used in the mixed-gas furnace. In the mixed-gas 
furnace a smaller quantity of the waste gases enters 
the air chamber, and the heating areas have 
consequently to be much increased, by as much as 
60 per cent. to 100 per cent. in comparison with the 
generator-gas furnace, as is indicated in Table V., 
column c. In consequence of this, the total heating 
area of the chequerwork in the mixed-gas furnace is 
much more generously dimensioned, so that the 
utilisation of the heat in the waste gases is improved 
and the thermal advantage of the mixed-gas furnace 
over the producer-gas furnace is assured, amounting 
to a reduction in the heat requirement per ton of steel 
of some 10 per cent. to 20 per cent. 

The area of the air chequerwork in an open-hearth 
furnace heated with coke-oven gas lies somewhere 
between the total heating surface in a producer-gas 
and in a mixed-gas furnace, and it considerably exceeds 
the surface of the air chequerwork alone in these two 
forms of furnace. Its size depends on the necessity of 
increasing the preheating of the air as much as possible, 
since there is no preheating of the gas, and the air is 
heated up to between 1,250 deg. C. and 1,300 deg. C. 
The method of constructing the chequers in the 
chambers depends on whether sufficient room is 
available. If this is the case, it is preferred to use 
boshed brickwork with a width of opening of 80 mm. 
to 150mm. and a thickness of bricks of 65mm. 
(standard brick). 

Heat Throughput of the Furnace.—Since the total heat 
throughput of the open-hearth furnace must be 
sufficient to cover both the useful heat and the heat 
losses, it is necessary, in order to secure high output 
and high bath temperatures together with adequate 
luminosity of the flames, that the heat supply to the 
furnace should be as great as possible in relation to its 
size. The quantity of heat with which a given furnace 
can deal depends, however, on two considerations, 
In the first place, the burners of the furnace must be 
constructed in such a way that the greatest possible 
proportion of the fuel undergoes complete combustion 
within the hearth, and so that the flame is uniformly 
well distributed over the whole of the bath; it is 
particularly necessary to avoid after-combustion within 
the outlet port of the furnace on account of the danger 
to the masonry. Secondly, the draught of the chimney 
must be sufficient to withdraw a quantity of waste 
gases corresponding to the rate of supply of the fuel, 
without any risk of the flames issuing through the 
doors. 


TABLE VII.—Dara ror BurNERS OF OrEN-HEARTH FuRNACES VARIOUSLY HEATED. 


proportion in which the waste gases are divided between 
the gas and air passages in the outlet port end. As 
already explained above, the mixed-gas furnace, for 
instance, requires the passage of a much greater 
quantity of waste gases through the gas regenerator 
than is the case in the producer-gas furnace. 

Through a long process of development in practice a 
compromise has been reached between these partly 
conflicting considerations. The results of this work are 
shown in Table VII, in which typical data for furnace 
port ends governing the progress of combustion and 
direction of the flames with various methods of heating 
are given. In every case the velocity of flow of the gas 
is of decisive importance ; the highest values for this 
velocity, combined with a greater angle of the gas jet, 
are given in the furnace heated with coke-oven gas, 
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this being necessary to compensate for the low kinetic 
energy of flow resulting from the low density of coke- 
oven gas by comparison with mixed gas and producer 
gas. It is noticeable how the velocity of the gas 
increases with the size of furnace. The difference 
between producer-gas and mixed-gas furnaces appears 
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| Mixed-Gas Coke-oven 








. soet Producer-Gas 
eet. | Furnaces. | Furnaces. Gas Furnaces. 
= ; ; a ie sienna 
Length of Hearth : | <6m. oo m. } >9m. | 6-9 m. > 9m. 6-0 m. | > om. 
} | 
Velocity of gas : 
Reduced to 0 deg. C. and 760 ae in — 
mm. pressure, m. per sec. 3-4-5 5-7 6-8 5-68 1° 5-8 25-40 05-75 
Operating condition at _ 
Verner, ™. per sec. ..| 14-5-21-8 24-2-34 29-39 2631-5 28-5-41-5 27-45 60-80 
Velocity of air (reduced to } age er 
N.T.P.), m. per sec. Be 1-2-2 1-7-4-0 2-4-3 3-2-5-5 1-5-2°5 
Actual, m. per sec. ..| 6°5-10-8 9-2-21-5 10-8-23°3 17-3-30 9 0 15-0 
Gas port angle, a os “ 10-15 x12 ! 5-7° 9-15" 10-11° 12-17 
Air port angle, 8 aa ..| 30-36 27-32° | 30-37° 30-35 <a <a 
Thickness of baffle, «m. -| 35-55 | 35-55 | 40-50 40-50 43-50 — 
| | | 





Now it is possible for the furnaceman to control the 
character and rate of the combustion, and the position 
of the flame within the furnace, by suitably choosing 
the speed and direction with which the gas and air are 
injected into the furnace. The velocity of flow of the 
gas and air is limited on the one hand by the available 
pressure on the inlet side and on the other hand by the 
available draught on the outlet side, since either port 
end of the furnace has to serve alternately as burner 
and as outlet. The only exception to this statement is 
in the case of furnaces heated with cold coke-oven gas, 
where the fresh gas is introduced through special 
water-cooled nozzles, so that the velocity of the gas is 
independent of the draught conditions. In all other 
open-hearth furnaces the dimensions of the cross-section 
of the burner are further determined by the preheating 
capacity of the chambers, which in turn depends on the 


in a higher discharge velocity of the air from the burner, 
and the purpose of the corresponding narrowness of the 
air cross-section in the burner is to reduce the amount 
of waste gases passing into the air chamber, to the 
advantage of the gas chamber, and to ensure that the 
flame shall be properly directed over the bath despite 
the relatively low density of the mixed gas by compari- 
son with the producer gas (see Table I, line 6). The 
first of these requirements is assured by special valves 
built into the air-reversing mains, so that, provided 
that the draught of the chimney is sufficient, the 
luminosity of the flames can be kept under control. 
It is worth noting how adaptable this makes the control 
of the combustion of coke-oven gas to meet small 
changes in the angle and velocity of flow of the gas and 
the air. Details of the burner are still in course of 





development. 








The importance of the adequacy of the chimney 
draught to overcome the resistance offered to the gas 
flow and to ensure withdrawal of the waste gases, 
makes it vital that the chimney dimensions should be 
correctly chosen. The draught required depends both 
on the quantity of the waste gases and on the heat 
consumption of the furnace per hour. The height and 
average cross-section of the chimney to suit each 
method of heating are indicated diagrammatically in 
Fig. 5. Here, however, no account is taken of the fact 
that the draught of a chimney, whatever its dimensions, 
increases in proportion as the resistance offered to the 
flow of the waste gases decreases. From this point of 
view heating by coke-oven gas is seen to be a particularly 
favourable method, because the burners have to impart 
only a relatively low velocity to the air required for 
combustion (see Table VII), and may, therefore, be 
generously dimensioned, whereas otherwise it is 
precisely in the gas burners that the smallest cross- 
section is presented to the waste gases. Consequently, 
there is an increasing tendency towards a reduction in 
the resistance conditions offered by the next smallest 
cross-section occurring in the path of*the waste gases, 
namély, at the reversing devices, and the old types of 

‘orter valve and stop valve, which were frequently 
too narrow, are tending to be replaced by reversing 
slide valves. 

The considerations which have now been advanced 
will serve to indicate how intimately the dimensions of 
the open-hearth furnace are bound up with the heat 
consumption per hour. Both the regenerator heating 
surface and the dimensions of the chimney are directly 
dependent on this quantity, and in an ultimate analysis 
the typical values put forward for the inlet velocity 
of the gas and air in the burner must be regarded simply 
as an approximate correlation of the burner cross- 
section with the heat supply to the furnace. It becomes 
feasible, therefore, to make use of the figure for heat 
consumption per hour in an open-hearth furnace as a 
fundamental index for its constructional and operating 
characteristics. The relationship between heat con- 
sumption and output per hour is not in itself adequate 
being subject to large deviations arising from metal- 
lurgical conditions reflected in very varying figures for 
heat consumption per ton of steel. Another relationship 
found to be of general validity is the ratio of the weight 
of charge in the furnace (expressed in terms of the 
quantity of raw steel per heat) to the heat consumption 
of the furnace per charge (which in nearly all cases 
corresponds with the capacity of the furnace). In 
Fig. 6, this relationship is indicated diagrammatically 
for all the methods of heating referred to here, embody- 
ing the results of a series of exhaustive inquiries among 
German steelworks. 

The dotted line has reference to heating with 
producer gas and Dreigas, the full line refers to mixed 
gas, and the dash line to coke-oven gas with or 
without carburetting, due account being taken of the 
heat content of the carburetting material. The 
relatively small scattering of the values will be noticed, 
and also the fact that the heat inputs in the case of 
producer gas, Dreigas, and coke-oven gas come close 
together, whereas the corresponding quantity for mixed- 
gas operation is much smaller. This indicates the 
effect of the tendency towards the admission of more 
waste gases to the gas chamber of the mixed-gas 
furnace, which, in comparison with producer-gas and, 
particularly, coke-oven-gas operation, must be effected 
by additional throttling in the cross-section of the air 
stream to the burner and in the air-reversing mains ; 
this, as is seen from Fig. 5, with practically the same 
chimney dimensions for the various fuels, results in a 
reduction of the amount of waste gas to be withdrawn, 
and, consequently, of the amount of fuel gas and heat 
supplied to the furnace. The output is not reduced by 
comparison with that of open-hearth furnaces of equal 
size heated with other fuels, because the better recovery 
of heat, resulting from the considerably larger heating 
surfaces in the regenerators and the corresponding 
saving in heating gas per ton of steel in the mixed-gas 
furnace, compensates for any loss which might other- 
wise occur. 

The great practical importance of this fact has 
repeatedly been shown in the critical examination of 
badly operating open-hearth furnaces, for it could be 
shown, in every case, that the low ouiput of such 
furnaces corresponded with a smaller heat input than 
was implied by the typical indications of the diagram 
for the furnace in question. With the exception of the 
pig-and-ore process, which is little used and, conse- 
quently, has not been covered by the investigations, it 
was frequently confirmed, and found to be ve y valuable, 
that the characteristic curves are independent of the 
respective metallurgical operations, and with a view to 
completeness of the comparisons, the heat consumption 
per hour of various American open-hearth furnaces has 
been included in Fig. 6, based upon the figures published 
by Buell.* The reason for the lower heat consumption 





* Steel, vol. 91 (1932) and Stahl und Hisen, vol. 53, 
page 425 (1933). 
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of these furnaces is is probably connected with the wide 
development in America of the pig-and-ore 
entailing exothermic reactions which tend to “ throttle ” 
the heating. 

No attempt has been made to determine the heat 
consumption per ton of steel, as this quantity is 
strongly affected by local details of the procedure 
followed with the furnace. Moreover, this quantity 
can easily be ascertained by divid ng the heat con- 
sumption per hour by the output of steel per hour, as 
shown in Fig. 7, which will be explained below. It may 
be remarked that it is the mi xed-gas furnaces that show 
the lowest heat consumption per ton of raw steel, as 
measured by the chemical and sensible heat of the fuel 
gas at the valve; furnaces heated with coke-oven gas 
and with producer gas follow in that order. 

Further Data regarding Open-Hearth Furnaces with 
Various Methods of Heating.—To enable proper com- 
parisons between various large open-hearth furnaces 
equipped with different methods of heating to be made, 
it is desirable that the output per hour should be 
expressible by some convenient figure similar to that 
for the heat corisumption per hour. Hitherto, what is 
known as the output per unit area of hearth has been 
taken as an index, although it is open to criticism on 
the ground of the difficulty of defining and measuring 
this area. Different furnaces, having the same capacity 
and giving the same output per hour, may give quite 
different values for this index according to the depth of 
the bath, and indeed the index increases regularly 
with that depth, without such increase implying any 
improvement in the operation of the furnace. In view 
of this, Fig. 7 has been prepared for the purpose of 
showing the output per hour in relation to the weight 
of charge obtained by different processes (with the 
exception of the pig-and-ore process) and with different 
methods of heating. The close approximation between 
the respective points plotted from each process, and, 
particularly, from the pig-and-scrap process, indicates 


thickness required to prevent buckling in manufacture 
and for ease of handling is about ,},,th of the > 
and this web thickness will be assumed. (2) Web 
stiffeners will be required, and these, together with 
end stiffeners and web splices, may increase the material 
in the web by from 30 per cent. to even 100 per cent., 
according to the designer, but for careful design it 
should be possible to keep the increase in material in 
the web within 40 per cent. over that in the plate alone, 
and this figure will be assumed. (3) The eagp stress 
will be 8 tons per square inch, calculated on the net 
section, the two flanges being of equal area. In 
accordance with the bending moment, the plates will 
be curtailed, and the saving due to this will be offset 
against the increase of the flange area over the net 
area, required to allow for the rivet holes, and against 
the material required for flange splices. It will there- 
fore be assumed that the material in the flanges is 
given by the net area times the total length. 

Let W = the total equivalent uniformly distributed 
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that, as regards the output of the furnace, there is no 
difference between the various methods of heating. | 
Nor need this result occasion surprise when it is | 
remembered that ultimately the output of a furnace is 
governed by the luminosity of the flame, and the 
temperature prevailing in the furnace hearth, the 
limiting values of which are attainable with any of the 
fuels in question. Fig. 7 also indicates that still greater 
outputs can be attained only by the development of 
suitable metallurgical processes. Fig. 7 further indicates 
that the outputs obtained from several very large 
American furnaces are relatively low, probably for the 
reasons explained above. 

Finally, the combination of Figs. 6 and 7 provides a 
simple means of ascertaining the necessary heat con- 
sumption in kilogramme-calories per ton of steel in 
accordance with the size of furnace, the process used, 
and the method of heating. The relation between the 
capacity and the hearth areas of the open-hearth 
furnaces, as indicated in Fig. 8, must be briefly men- 
tioned, as forming both the starting point and the end 
point for a factor of exceptional importance, viz., 
the dimensions of the upper portion of the furnace. 
Whereas in the case of producer-gas, Dreigas, and coke- 
oven gas operation, the curves indicating the relation- 
ship between the hearth area and the weight of charge 
lie close together, it will be noticed that in the case of 
mixed-gas furnaces the hearth area is made very much 
smaller. This circumstance, once again, is attributable 
to the conditions under which the various methods of 
heating first began to develop in the Ruhr and Saar 
regions, that is to say, their development was condi- 
tioned by the need for incorporating larger or smaller 
proportions of pig iron in open-hearth operation. The 
metallurgical conditions of melting with a large charge 
of pig-iron and with corresponding additions of ore, 
necessitate a considerable depth of the bath, and, 
therefore, imply relatively small hearth areas. 








RATIONAL FORMULA FOR THE 
WEIGHT OF PLATE GIRDERS. 
By R. G. Ropertson, Assoc.M.Inst.C.E. 


Formvut® for the “economic’’ depth of plate 
girders are frequently viewed with suspicion, practical 
rules being used in their place, and this preference is 
confirmed by the fact that wide variation in the depth 
has little effect on the weight of economically designed 
girders. It is, however, the final weight of the girder 
that is of importance, and this can be found as shown 
below for the girder of economic depth. The variation 
in weight for 20 per cent. variation in depth either way 
from the economical depth is not more than 5 per cent. 

Details of the girder will conform with the recom- 
mendations of the L.C.C. Code of Practice, and the 
B.S. Specification No. 449, The Use of Structural Steel 
in Building, and the following assumptions will be 
made :—(1) Large plate girders will be considered, in 
which the depth of the girder is such that the web 
thickness is governed more by practical considerations 
of fabrication than by any possible shear stress. The 
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effective depth of the girder in inches; and S = the 
weight of the girder in ewt. per foot. 


q , 12WL , 
Then the bending moment = —_ tons-in.; the 
inclusive area of the flanges = - “uD °** in.; the area 
D2 
of web — sq. in.; the net area of flanges = 


170 
12WL pd? , 
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(" VeaD ~ 1,360) © 170 & 
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volume per ft. = (=p + is) =< 12 cub. in., and 
‘ 3WL Db? 
the weight per ft. = 0-03 (<p + ia) ewt. 
By differentiating this last expression with regard to 
D, the variable present, and equating to zero, the value 
of D for minimum weight of the girder can be obtained 
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D=3 WL in. Values of D and 8 are plotted in 


the “pee eg? diagram for values of W L up to 
70,000 tons-ft. is value of D is the economic depth, 
and by substitution in the expression for the weight of 
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THE NEWCOMEN SOCIETY. 


At a meeting of the Newcomen Society held on 
January 20 at the Institution of Civil Engineers, three 
papers were read. The first of these was by Mr. S. B. 
Donkin on “ The Society of Civil Engineers,” a society 
which has sometimes been referred to as the Smeatonian 
Society and sometimes the Smeatonian Society of Civil 
Engineers. Smeaton played a great part in its early 
history, but its correct name is the Society of Civil 
Engineers, and though to-day it is composed of members 
who meet together at dinners to enjoy each other's 
society and not to discuss technical papers or publish 
transactions, it was originally formed to further the 
profession of civil engineering, and has a history going 
back 166 years. 

The Society had its origin in a felt need. When it 
was founded, canal making, harbour construction and 
improvements in communication generally were making 
increased demands on the services of constructors, and 
it became recognised by some of those whom we to-day 
call civil engineers, that mutual intercourse would be of 
assistance. Who first put forward the idea of forming 
a society does not appear, but Smeaton perceived the 
utility of it and on March 15, 1771, the society was 
established with its meeting place at the Queen’s Head 
Tavern, Holborn. It was then agreed “that the 





Civil Engineers of this Kingdom do form themselves 


| into a Society, consisting of a President, a Vice-Presi- 








dent, Treasurer and Secretary, and other members ; 
who shall meet once a fortnight on Saturday evenings 
at 7 o’clock from Christmas . . . to the end of the 
Sitting of Parliament.” The Society had its ups and 
downs. Some meetings were noted in the minutes 
as being “ agreeably contradictory ” and one evening 
in 1778 was recorded as having “ been spent canallic- 
ally, hydraulically, mathematically, mechanically, 
naturally and socially.” The first meeting at which 
a paper was read was apparently that of May 3, 1782, 
when the minutes record “This evening was spent 
with the usual harmony, and very politely presented 
with a Treatise called ‘An Experimental Enquiry 
concerning the Natural Powers of Water and Wind’ 
by our worthy member Mr. Smeaton, and Mr. Walford 
has politely presented this Society with * England's 
Improvements by Sea and Land’ by Yarranton.” 

Not till June 1, 1784, did the minute book give a 
list of members, when after scrutiny 32 names were 
given. These included the names of Smeaton, Robert 
Mylne, Nichals, Jardine, Nairne, Whitworth, Jessop, 
Mayor Watson and Matthew Boulton. Mr. Yeoman 
had been president from 1771 to 1780 and his successor 
included Pinchback, Nichals and Mylne. On April 8, 
1785, “‘ Mr. Rennie was proposed as a member of the 
Society and was unanimously chosen. He was agree- 
able to paying 5s. as a consequence.” All appears to 
have gone well until the end of 1791 when Nichals 
in some way offended Smeaton, but subsequently 
expressed himself as being mistaken, and as being 
sorry for the offence given to Smeaton and begging 
pardon as a Member of the Society. The incident, 
however, affected the fortunes of the Society, and in 
May, 1792, it ceased to exist, by mutual consent of the 
principal members, 

In spite of this unfortunate affair, however, it was 
soon proposed to renew the society and Smeaton 

to be a member. But he died on October 28, 1792, 
and the first meeting of the new institution was not 
held until April, 1793. On the 15th of that month the 
first meeting of The Society of Civil Engineers was held 
by “* Mr. Jessop, Mr. Mylne, Mr. Rennie, and Mr. Whit- 
worth,” and a new set of rules was drawn up. There 
were to be three classes of members : the first comprised 
real engineers, the second men of science and men of 
rank, and the third artists whose employments were 
connected with civil engineering. The meetings were 
now held at the Crown and Anchor in the Strand, and 
it became a practice of the members after dinner to pay 
tribute to “‘the memory of their late worthy brother, 
John Smeaton.’ Just at this time the Society learnt 
that Sir Joseph Banks, the President of the Royal 
Society, had purchased all the manuscripts and draw- 
ings of Smeaton, and after negotiations it was agreed 
to publish Smeaton’s Reports. This indeed became the 
great object of the Society, for it was thought that the 
reports ‘ would be of the greatest use to the profession, 
to teach actual and practical knowledge ; as well to 
conceive advice and opinions given, as to convey them, 
with perspicuity and energy, to others.” The reports 
were finally published in 1812, and it is in the preface 
to them that much of the early history of the Society 
of 1771 is to be found. There are also two minute 
books in existence, but from 1793 onwards the society 
seem to have become what it is to-day, simply a dining 
society. Subsequent to 1794 at the dinners, the five 
toasts “‘ The King and Constitution,” “‘ The Society of 
Civil Engineers,” *‘ Absent Members,” ‘‘ The Memory of 
our late Worthy Brothers—Mr. Smeaton, Mr. Mylne, 
Watt, and Mr. Rennie,” and “Success to Water- 
works, Public and Private, that Contribute to the 
Comfort, or the Happiness of Mankind” were intro- 
duced. From the outset only senior men were eligible 
for membership, and the; society does not appear to 
have played any part in the foundation of the Institu- 
tion of Civil Engineers in 1818, which was the outcome 
of the efforts of young and rising engineers. The rules 
of the Society for a long time have provided that the 
number of engineer members shall not exceed 48 and the 
number of honorary members shall not exceed 12. It 
is of interest to note that since its inception in 1771 
there have only been six treasurers, three have been 
Mylnes and three Rennies. Of the present members, 
their place of meeting and other matters, Mr. Donkin 
said nothing. 

The other papers read at the meeting related to the 
hydraulic ram, the invention of Joseph Montgolfier, of 
balloon fame. The first of the papers, entitled “ The 
Early Years of the Hydraulic Ram ” was by Mr. H. W. 
Dickinson, who dealt in a thorough manner with the 
original invention and its subsequent improvements, 
and with its introduction into England. The second 
paper was by M. C. Cabanes and was entitled “ Note 
sur J. de Montgolfier et le Bélier Hydraulique.” 








NoRTHERN Exursrrion or InvEeNTIONS.—The third 
annual Northern Exhibition of Inventions will take place 
in October or November. The promoters are the North 
East Development Board, Andrews House, Newcastle- 





upon-Tyne, in conjunction with the Institute of Patentees. 
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THE BRITISH INDUSTRIES FAIR AT 
BIRMINGHAM-~IL. 


ConTINUING our description of the exhibits at 
the Fair, five working examples and a number of 
other exhibits of their positive rotary compressors 
and vacuum pumps are shown by Messrs. Northey- 
Boyce Rotary Engineering Company, Limited, 
Richmond-road, Parkstone, Dorset. The two sec- 


tional drawings, Figs. 39 and 40, below, make! carrying the rotor shafts. 





Figs. 39 anp 40. 





toTARY Vacuum Pump; Messrs. NortHey-Boyce Rotary 
ComPANyY, 


by meshing pinions on their shafts and being driven 
through one of the shafts. The casing in which the 
rotors revolve is formed with two intersecting 
cylinders. The ends are closed in by covers in which 
are formed ports in connection with the inlet and 
outlet branches and in which are the roller bearings 
The pump shown in 
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Fie. 41. 





Gas CARBURETTOR FOR IMMERSION BURNERS ; 











Messrs. W. C. Hotmes AND COMPANY, 


LIMITED. 


clear the construction of the pump, while the, all three illustrations is water-jacketed, but air 


photograph reproduced in Fig. 42, on Plate IX, 
illustrates its external appearance and its compact- 
ness. The pump is very simple in design, the only 
working parts being two rotors having cylindrical 
surfaces in contact for about three-quarters of their 
circumference, the remaining quarter being occupied 
by a curved lip flanked by a recess, the lip of one 
rotor entering the recess of the other. The rotors 
revolve in opposite directions being synchronised 





cooled types with fins are also made. The pinions 
run in an oil bath and the ball bearings are effectively 
sealed so that no lubricant can enter the cylinder. 
As neither the ends of the rotors nor the lips are in 
actual contact with the covers and cylinders re- 
spectively, no internal lubrication is required. 

The operation of the pump is best understood by 
reference to Fig. 39, and considering it to be working 
as an air compressor. The curved inlet and delivery 





ports are situated in the covers and therefore appear 
in dotted lines. With the rotors in the positions 
shown the delivery port is fully closed. The inlet 
port is just beginning to open into the space between 
the two lips. Following the rotors round in the 
direction of the arrows it will be clear that the 
volume of this space increases and air is drawn into 
it. At the same time the air in the figure-of-eight 
annular space between the rotors and cylinders is 
compressed as the volume of the space is reduced. 
The compressive action continues cumulatively 
until the rotors have moved through rather less than 
90 deg. The upper one in Fig. 39 rotates in a clock- 
wise direction and when it has reached the point 
just referred to the delivery port is opened by the 
edge a of the rotor. This port remains open for 
discharge until closed by the edge b. The inlet 
port during this time has been open and is not 
closed by the lower rotor until shortly after the 
delivery port has been closed. At no time of the 
cycle is there any direct communication between 
the inlet and delivery ports, but at the point of the 
cycle at which the lips and recesses mesh with one 
another the seal between the rotors is broken. 
This transfers the small portion of the compressed 
air trapped in the recesses to the other side of the 
pump, that is, to the side in which a fresh charge 
has been collected ready for compression. This 
transfer has the effect of enabling a full fresh charge 
to be taken in, so that high pressures and vacua are 
rapidly reached with high volumetric efficiency. 
Although “ top ”’ and “ bottom ”’ rotors have been 
referred to the pumps are usually arranged with the 
rotors side by side as will be evident from Fig. 42. 
The pump here shown is a vacuum pump exhaust- 
ing 60 cub. ft. of air per minute at a speed of 
1,500 r.p.m. This is the normal speed of the larger 
sizes of compressor or exhauster, but the smaller 
ones are run at higher speeds, viz., up to 2,400 
r.p.m. The compressors are made for delivery 
pressures of between 40 lb. and 80 lb. per square 
inch, but a range of two-stage machines with dis- 
placements up to 240 cub. ft. per minute and for 
pressures up to 120 lb. per square inch is in course 
of production. The vacuum pumps or exhausters 
will create a vacuum not exceeding 0-5 in. of 
mercury on a closed system. It may be here 
stated that the distribution of the exhausters for 
railway use, is in the hands of Messrs. Heatly and 
Gresham, Limited, 40, Wood-street, London, S.W.1. 
With sixty years of flour-milling experience 
behind them it might have been thought that the 
exhibit of milling machinery by Messrs. Henry 
Simon, Limited, Cheadle Heath, Stockport, would 
have consisted of standard types. On the contrary, 
there is a new design of four-roller flour mill which 
marks a distinct advance in practice. This machine, 
as will be seen from Fig. 44, Plate IX, is of rigid 
and heavy construction and embodies a degree of 
finish comparable with that of the modern machine 
tool. One of the characteristic features is that of 
driving the rolls by four-wheel train satellite gears, 
an arrangement providing a constant tooth mesh 
in whatever relative position the rolls may be 
adjusted. The constant mesh enables a finer 
pitch to be adopted with its concomitants of greater 
silence, smoother running and longer life. Roll 
regulation is more sensitive as it is now effected 
by worm gearing at each end of the rolls and actuated 
by the small handwheels visible at the left-hand 
corner of the machine. A seperate handwheel for 
ensuring parallel adjustment is provided and, as 
ball thrust bearings are fitted to the regulating 
gear, the resulting reduction of friction makes 
accurate roll setting easily attained. The throw-out 
handle and base have been re-designed so that 
there is no open gap in the frame through which 
dust or stock can find its way. The feed gate is 
of the balanced type and is designed to work either 
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as a fixed or automatic gate. The roll bearings are 
of the swivelling type with a complete spherical 
ring allowing complete self-alignment. The lubri- 
cation system has been re-designed. The mill is 
normally driven by built-in electric motors which 
do not add to its overall length, but it can be arranged 
for belt drive if so desired. 

The machine shown in Fig. 43, Plate IX, is also 
new. This is a “Speight”’’ plansifter suspended 
on canes and reciprocated by a crank device on a 
vertical shaft. A leading feature in the design is 
accessibility. There are six nests of short sieves 
arranged from side to side in the sieve’ boxes instead 
of from front to back. Any sieve can be inspected 
and changed by a single operator while the machine 
is running and without disturbing the others. The 
sieves, being smaller than on previous plansifters, 
are designed to work with a deep load so that the 
sieving efficiency is high. When silk covers are 
used on the sieves for flour dressing a special brush 
is employed which, it is claimed, gives a cleaning 
action superior to the older types of brush. A 
third machine which embodies a new principle is 
the “Simon” spray-type vertical mixer for the 
uniform mixing of different classes of meal, grain, 
&c. The machine can be applied to any propor- 
tioning system and outwardly consists of a vertical 
cylindrical casing at one side of which is a much 
smaller but deeper cylinder. On the top of both 
cylinders is the bevel-gear drive to the internal 
mechanism and the whole is mounted on a welded 
angle-iron frame. 

The first stage of the process is the feeding of the 
ingredients into the top compartment of the main 
casing. Here they are evenly spread by stirring 
arms and thence fall through slots into a lower 
chamber in uniformly distributed sprays. This 
chamber contains steel stirring arms rotating about 
the vertical axis and the material gravitates towards 
the bottom. Here it is swept into a chute leading 
to the bottom of the smaller cylinder which contains 
a vertical worm conveyor. The material is lifted 
by this conveyor and delivered to the top main 
compartment for another cycle. The process is 
continuous for as long as is considered necessary, and 
when the mixing is judged to be complete the 
opening of a slide at the bottom of the main chamber 
allows the machine toempty. With a load of 5cwt., 
which is the capacity of the smallest machine, the 
time required for mixing is 15 minutes. In the 
largest machine a complete batch of 2 tons can be 
mixed in 40 minutes, these times being taken for 
working on meals of a density of 30 1b. per cubic foot. 

Messrs. Simon’s exhibit also includes an auto- 
matic bin-control unit with audible and visible 
signals notifying the change over when one bin 
is filled and the feed is turned to the next bin in 
sequence and visible signals indicating the bins 
being filled and discharged. A section of this 
exhibit demonstrates the period control of batch 
feed by electromagnetic means. An interesting 
three-roll soap mill is also exhibited and the stand 
accommodates the displays of two of Messrs. 
Simon’s associated companies, viz., Messrs. Turbine 
Gears, Limited, who show a single-reduction gear 
unit, with double-helical staggered teeth trans- 
mitting 300 h.p.,and giving a speed reduction from 
490 r.p.m. to 60 r.p.m., and Messrs. W. 8S. Barron 
and Son, Limited, who show grinding machines of 
various types, both for stone disintegration and 
for materials such as oats, maize, barley, &c. 

A method of melting soft metals such as lead, tin, 
and stereotype metals by means of a gas-fired im- 
mersion heater, known as the Holmes-Kemp system, 
shown on the stand of Messrs. W. C. Holmes and 
Company, Limited, of Huddersfield, is claimed to 
possess several advantages over external heating, 
notably that of high efficiency due to the fact that the 
heat of combustion is liberated in a space entirely 
surrounded by the material to be heated. The 
apparatus comprises a closed and lagged melting 
pot, shown in Fig. 45, Plate IX, in which are sus- 
pended the heating elements, supplied with a gas- 
air mixture at a pressure of about 20 in. w.g. by 
a motor-driven turbo-compressor, the products of 
combustion being delivered into the space above 
the surface of the metal and constituting an inert 
atmosphere which is stated to retard considerably 
the formation of dross. 











Mixing of the gas and air is carried out in a 
carburettor, illustrated in Fig. 41, page 195, to 
which both constituents are supplied at approxi- 
mately atmospheric pressure. A governor reduces 
the gas from the ordinary mains pressure, and, as 
the air is naturally drawn in at atmospheric pressure, 
the gas-air ratio remains constant, irrespective of 
fluctuations in the demand resulting from the 
automatic temperature-control device. The volume 
is regulated by a slide valve actuated by a dia- 
phragm, and can be varied at will, to suit any 
given calorifie value of the gas, by altering the 
areas of the gas and air ports. Two flame-traps 
are interposed between the compressor and the 
burners, which are designed so that the metal can 
be allowed to solidify and be reheated again without 
risk of damage. It is claimed for the system that 
it is economical in gas consumption, as the setting 
need not be heated; that the metal container 
requires only to be strong enough to support the 
metal, and is not weakened by the presence of 
flues ; and that the life of the pot is extended, as it 
is not exposed to the effect of flame in heating. 
Uniform heating is obtained, while the surrounding 
atmosphere is relatively cool, and a more accurate 
temperature control is possible than with externally- 
fired pots, as the effect of the temperature of the 
setting is minimised. 

Messrs. The Clarkson Thimble Tube Boiler Com- 
pany, Limited, 613, Australia House, Strand, 
London, W.C.2, whose waste-heat recovery boilers 
will be familiar to the great majority of engineers, 
are showing the small ‘* Concentric ” silencer-boiler 
illustrated in Fig. 46, Plate IX, and Figs. 53 and 
54, on the opposite page. We may mention that this 
exhibit is actually on the stand of Messrs. Babcock 
and Wilcox, Limited, Farringdon-street, E.C.4, with 
whom the company is associated. The boiler is 
designed for working in conjunction with two 
130-h.p. Diesel engines, below the floor of a rail 
coach for the London Midland and Scottish Rail- 
way. Two such boilers will be supplied, one at 
each end of the train, and in conjunction with steam 
and water cylinders above the floor, these boilers 
are designed to supply sufficient heat for heating 
a three-coach express train. The photograph repro- 
duced in Fig. 46 shows the boiler mounted on a 
temporary pedestal. The construction of the 
thimble tube portion of the boilers is clearly shown 
in Figs. 53 and 54. The steam and water cylin- 
ders forming part of the boiler, already referred 
to as being arranged above the coach floor, are 
not shown in the figures. It will be seen from 
Fig. 53 that the thimble tube portion consists of 
concentric inner and outer shells, from which the 
thimbles project inwards and outwards, respectively. 
The cold-water inlet is shown on the left, terminating 
in an elbow in the space between the two shells, 
and the hot-water outlet is shown at the top. The 
outer thimbles are surrounded by an exhaust 
exhaust-gas casing, not shown in Fig. 46, and the 
gases enter this casing by the two tangential pipes 
shown in the plan, Fig. 54. After passing down 
over the outer thimbles, up the centre of the boiler, 
andagain down past theinner thimbles, theyleave by 
the outlet shown at the bottom in Fig. 53. Special 
arrangements have been made by means of which 
the condensate from the heating radiators is re- 
turned to the boilers. The boiler may be used satis- 
factorily without water, if it be desired to run dry 
during the summer season. 

In addition to this exhibit, Messrs. Babcock and 
Wilcox’s stand contains examples of their own 
products, together with those of their various other 
subsidiary companies. The firm’s own exhibit 
consists mainly of examples of welding, piping and 
valves. The welding exhibit illustrates the appli- 
cation of the process mainly to the fabrication of 
piping, and to the attachment of flanges, and so 
on, to piping, steam receivers, and other pressure 


vessels. Representative test plates, radiographs, 
&e., illustrate the tests carried out with the 
Babcock fusion-welding process. The welding 


exhibits themselves consists, among others, of a mild- 
steel branch pipe of 14-in. bore, a butt-welded joint 
for high-pressure pipes, corrugated expansion 
bends, and two sections of pipe joined together by 
the firm’s Sealweld joint. It will be sufficient to 
describe one of these exhibits, and the mild-steel 





branch pipe may be selected. This has two 12-in. 
bore branches and a drain pocket, and is suitable for 
a working pressure of 450 lb. persquare inch. The 
main pipe is made from hot-finished solid-drawn steel 
tube and the branches are welded in by means of a 
strong fillet weld. The hole in the main pipe and the 
ends of the branches are first veed to fit, and the 
parts are fixed together by a penetration weld and 
the fillet afterwards added. The flanges are of the 
plain slab type, and are attached to the branches 
and the main pipe by welding at the back and front. 
The valve exhibits cover a large range, and include 
the Handor parallel slide-valves, previously de- 
scribed in our columns. We have also previously 
described the majority of the subsidiary firm 
exhibits, which include a typical small section of 
Bailey water-cooled furnace construction, a scale 
model of one of the six Stirling boilers installed in 
the Fulham power station, heavy press work shown 
by Messrs. Edwin Danks and Company (Oldbury), 
Limited, calorised annealing and heat-treating pots 
shown by Messrs. The Calorizing Corporation of 
Great Britain, Limited, and photographs and draw- 
ings of the Spencer-Bonecourt waste-heat boiler. 

Messrs. Ether, Limited, Tyburn-road, Erdlington, 
Birmingham, display a range of thermometers and 
pyrometers covering most industrial requirements 
for the measurement of low, medium, and high 
temperatures, from which we have selected for 
description the Type M.M. pyrometer illustrated in 
Fig. 55 on the opposite page, intended for use with 
metals in the molten state. The instrument consists 
of a thermocouple secured in a telescopic holder 
attached to a portable millivoltmeter, and is 
used by dipping the end of the couple directly into 
the metal and observing the temperature indicated 
on the scale. Five standard ranges are manufac- 
tured, the lowest reading from 0 deg. C. to 500 deg. 
C., and the highest from 0 deg. C. to 1,400 deg. C. 
With the couple disconnected, a reading is given 
of the shop-air temperature, to which the zero is 
adjusted by a setting screw. 

The couple is connected by inserting the positive 
and negative wires, respectively coloured red and 
black, into the clamping pillars, which are similarly 
marked, leaving about 18 in. of wire exposed when 
testing the temperature of pots in the open, or 
about 30 in. when the pots are in a furnace. For 
use with low-temperature alloys or metals, such as 
zine and tin, the tip of the couple is welded, and 
about 1 in. of its length is dipped into the metal. 
For higher temperature work, such as brass, gun- 
metal, and phosphor bronze, unwelded tips are 
used, spaced about 2 in. apart to avoid bridging by 
slag, and are inserted about } in. below the surface. 
When the tip becomes wasted, it can be cut back 
and re-welded, the telescopic holder being adjusted 
as necessary. 

The gas section of the Fair includes exhibits by 
most of the important manufacturers of domestic 
gas appliances. The British Gas Federation has 
organised a joint industrial exhibit comprising a 
representative display of industrial equipment, 
most of which is in actual operation. One section 
of the exhibit illustrates modern directional factory 
heating, three types of appliances being shown for 
this purpose, viz., a high temperature radiant 
panel, a medium temperature radiant panel, and 
directional unit air heaters. The medium-tem- 
perature radiant panel is shown by Messrs. Bratt 
Colbran, Limited, 10, Mortimer-street, London, W.1, 
and is illustrated in Fig. 56, on the opposite page. 
It consists essentially of an inclined mild-steel plate, 
finished in black vitreous enamel, and heated by gas 
burners from behind. The panel has aradiant surface 
of 2 sq. ft., the overall dimensions of the front being 
26 in. by 15 in., and the overall projection from the 
wall face 15} in. The panel is maintained at a 
temperature of about 640 deg. F., and the gas 
consumption is 25 cub. ft. per hour at a pressure of 
l-in. water gauge. The radiant efficiency is stated 
to be 40 per cent. While the heating capacity will 
naturally depend on local conditions, an average 
value is about 4,000 cub. ft. In the majority of 
cases, the convected heat can also be usefully 
employed, giving an overall efficiency of about 
90 per cent. The panels are heated by luminous 
jets, controlled by a governor and operated by a 
by-pass switch. It should be mounted 9 ft. or 
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Fies. 53 anp 54. Sitencer Borer; Messrs. 
THe CLARKSON THIMBLE TUBE Borer Company, 
LIMITED. 


10 ft. above floor level, and with 4 ft. or 5 ft. of 
headroom below the ceiling. The radiant surface 
faces downwards, as shown, at an angle of 45 deg., 
thus preventing dust particles from settling on the 
radiating surface and giving rise to an unpleasant 
smell. The panels are particularly recommended 
for use in public halls, churches, and similar buildings 
where only intermittent heating is required, but the 
high overall efficiency also makes it feasible to 
employ them for continuous heating. 

Messrs. The British Oxygen Company, Limited, 
Thames House, Millbank, Westminster, S.W.1, 
have two stands, viz., one set apart for the display 
of arc-welding and metal-spraying equipment 
and materials, and the other for demonstrating the 
latest machines and methods in which oxy-acetylene 
is used for welding and cutting. We may deal with 
the latter display first. Of the machines actually 
shown in operation we may mention a 20-in. 
multi-head oxygen cutting machine, and a 55-in. 
machine. The recent development in this field 
known as stack cutting, in which daplicates of similar 
contours are cut simultaneously from a number of 
layers of material clamped together, is shown in a 
somewhat remarkable way, namely, by a series of 
six gear wheels mounted on shafts and shown 
rotating in with one another. As all six gears 
were cut at the same time from a single template. 
The exhibit demonstrates that a high degree of 
accuracy is attained by this method. An example 
of stack cutting is given in Fig. 47, Plate IX. As 
a further illustration of the straight cuts effected 
by the oxygen flame, a gear-wheel cut from a steel 
plate 6 in. thick is shown. An oxy-acetylene 
cutter is also used from time to time on some very 
thick pieces of cast iron, this material having, of 
course, different cutting characteristics to steel 
plate. 

The technique of the Linde process, especially 
as applied to the butt-welding of large pipes, is 
demonstrated, along with the making of segmented 
bends, overhead welding and the jointing of lengths 
of 8 in. gas main. Other welding displays are 
concerned with the handling of copper and other 
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Fie. 56. Merprum-TEMPERATURE PANEL HEATER; 
Messrs. Bratt CoLsran, LIMITED. 


non-ferrous metals and alloys. The “ rightward ” 
way of welding, in which the rod is moved in a 
contrary direction relative to the deposit to that 
usually adopted, is dealt with so as to show the 
advantage of this technique. Amongst the speci- 
mens of work so fabricated is a new type of com- 
mercial back-axle casing. A further exhibit 
shows the employment of oxy-acetylene welding 
in building up worn parts. One of the exhibits 
in this section is a roll having the wobbler end and 
neck built up with cast iron, another shows a steel 
screw for a cement conveyor partly remodelled 
by the use of steel, while a third is a built-up 
railway crossing. It is apparent that increasing 
attention is being given to the re-surfacing of worn 
rails by oxy-acetylene welding. 

When describing the exhibits at the last Fair, 
we referred to a small electric handsaw, known as 
the “Swifsure,” shown by Messrs. Landale and 
Company, 36, Great King-street, Edinburgh, 3. 
This saw was made in two sizes suitable for 
8-in. diameter and 12-in. diameter saws, respec- 
tively, both models being provided with a hand grip 
to enable them to be used in the same manner as a 
handsaw. The description given in ENGINEERING, 
vol. exli, page 229 (1936), of the 8-in. saw is also 
generally applicable to the larger model. To increase 
the scope of the work which can be done with the 
saw, the firm have marketed a saw bench to which 
the 8-in. model can be attached to convert it into 
a small circular-saw bench. Further to increase the 
scope of the tools, Messrs. Landale have now intro- 
duced an overhead sliding radial arm which in- 
stantly converts the larger model into a very useful 
straight Jine cross-cut saw. The fitting gives the 
advantages of a large fixed cross-cut saw with 
portability and low initial cost. As will be clear 


from the illustration, Fig. 48, Plate IX, the fitting 
consists of a footstep bracket screwed down to the 
work bench, with a tubular column fitting into the 
footstep, and carrying a sliding carriage which sup- 





ports the saw on an extension framework. The arm 
can be raised or lowered by the adjusting screw, 
visible at the top of the column in the figure, and 
it can also be slewed to any angle. As the saw can 
also be tilted to any angle between 90 deg. and 
45 deg., with the horizontal, any compound angle 
can be cut. The unit is detachable for use as a 
handsaw in the ordinary way. The saw will cut 
work up to 4 in. in thickness, and grooving can be 
performed up to 4 in. wide by § in. deep. 

Some of the rapid advances, which have taken 
place in the development of the Westinghouse 
metal rectifier during the past year are to be seen on 
the stand of Messrs. Westinghouse Brake and Signal 
Company, Limited, 82, York-road, King’s Cross, 
London, N. 1. The most important of these is the 
equipment for feeding‘cinema projector arcs, a typical 
example of which is illustrated in Fig. 49, Plate IX. 
This consists essentially of a cubicle, in which the 
rectifier and its transformer are enclosed. Below 
this is a second compartment containing the cooling 
fan which draws air in through the louvre shown 
and exhausts it through the funnel at the top. The 
transformer is designed for connection to a standard 
380-volt to 440-volt three-phase 50-cycle circuit 
the secondary being wound so that the rectifier 
will give full-wave rectification. The output wave 
form is identical with that given by a six-armed 
mercury-are rectifier bulb and often referred to as 
hexaphase rectification. This arrangement is re- 
commended in preference to the use of a single-phase 
supply as there is always a serious risk of a beat 
interference occurring between the pulsation of the 
light from a current rectified in this way and that 
caused by the projector shutter. 

Though the operation of the rectifier depends, 
as it has always done, on the properties of a layer of 
oxide superimposed on copper, in the most recent 
types copper plates are used instead of discs and these 
are oxidised on both sides, contact between the two 
materials being made by a sprayed metal coating. 
The surfaces are also coated with a corrosion- 
resisting lacquer and the plates aré then assembled 
into banks. This design is, it is claimed, particularly 
suited to the use of forced-draught cooling which, 
in turn, enables an increased electrical rating to be 
obtained from a given size of rectifier. The cooling 
is actually effected by mounting the banks of plates 
in sheet-metal ducts through which the air from the 
fan is forced. The fen itself is driven by a squirrel- 
cage induction motur. 

The model illustrated in Fig. 49 is designed to 
supply two arcs, each requiring a maximum current 
of 60 amperes at 55 volts, the input under these con- 
ditions being 5kW. It contains two rectifiers, each 
of which will provide full-wave rectification. These 
are connected through a constant-current choke- 
ballasted circuit which is so arranged that the 
variation in the are current with a given variation 
in voltage is considerably less than when a pure 
resistance ballast is used. This small variation is 
also, it is claimed, obtained without reducing the 
power factor below the limit at which a tariff 
penalty is likely to be enforced. The rectifier is 
remote controlled from a contactor panel which 
incorporates as step-down transformer for providing 
the low-voltage control current. The control circuit 
contains a switch for each arc which has three 
operating positions—“ Strike,” ‘“ Burn In,” and 
“Run ”—which give the necessary values of 
current for operating under these conditions. The 
are is first struck at a current of about 50 per cent. 
of normal, is then raised to a value of about two- 
thirds for running in and finally to the full value 
for continuous operation, these adjustments being 
effected by tappings off the transformer. It is 
claimed that instantaneous starting is possible and 
that the equipment is silent in operation and causes 
no electrical interference. 

Improvements have also taken place in the design 
of rectifiers for electro-plating, especially as regards 
current control. In the larger sets, which may have 
a maximum output of as much as 1,000 amperes at 
6 volts, this is effected by an auto-transformer with 
sixty-four tappings so that a very close regulation 
is obtained. On the smaller sets twelve or sixteen 
different outputs are possible. As before, cooling 
is effected by fans. These are driven by motors in 
the circuit of which are protective relays so that the 
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plant is automatically shut down in the event of a 
fan failing. A range of chargers for battery vehicles 
and service stations incorporating metal rectifiers 
is also on view. 

The main exhibits of Messrs. Chaseside Engineer- 
ing Company, Cambridge-road, Enfield, are two 
examples of their material-handling machines. Of | 
these, one is a }-cub. yd. Hi-lift mobile power | 








shovel; a 4}-cub. yd. machine of this type was 
described and illustrated in ENGINEERING, vol. | 
exxxii, page 226 (1931). The new and larger | 


machine embodies the principles of the smaller | 
type but can be used for loading up to a height of | 
over 11 ft. 3 in., as against the 9 ft. 9 in. of earlier | 
designs. It is claimed that the Hi-lift shovels can | 
operate at up to about 40 tons per hour at a cost of 
approximately ld. per ton, this figure including de- 
preciation and operator's wages. Variations in design 
allow the handling of a wide range of materials. The 
other notable machine is the 2}-cub. yd. dumper 
shown in Fig. 50, Plate IX. As will be evident 
from this illustration, the body tilts into an almost 
vertical position, thus ensuring complete discharge 
of sticky materials. The tilting is, of course, 
effected by power and, after emptying, the body 
returns automatically to the carrying position. 
The machine is mounted on four pneumatic-tyred 
wheels of which the forward pair, under the body, 
is driven and has a wheel track of 6 ft. The rear 





pair of wheels has a track of 4 ft. 9 in. and swivels 
for steering. It has a single fulcrum axis, so that | 
three-point suspension is provided for the chassis. | 
The wheel base is 6 ft. 8 in., the overall length | 
12 ft., and the overall width 7 ft. 2 in. 

The engine is a standard Ford industrial unit 
with four cylinders, of 3j in. bore by 4} in. stroke. | 
It develops 52 brake horse-power at a speed of | 
2,600 rpm. A 10-gallon petrol tank is pro- | 
vided. The cooling is of the thermo-syphon type | 
assisted by a pump. The radiator is fan cooled 
and has a capacity of 14 gallons. The drive is 
transmitted to the gearbox by a spring-cushioned 
dry single-plate clutch. There are four gear changes 
forward and one in reverse with a range of speeds | 
of from 1} m.p.h. to 30 m.p.h. The differential | 
is directly coupled to the gearbox, transmission | 
from it to the axle being by means of a heavy Renold 
roller chain. Internal-expanding brakes are fitted | 
to all four wheels. Although the ground clearance 
is exceptionally high, the centre of gravity of the 
machine is stated to be sufficiently low to eliminate 
any tendency to overturning and the load can be 
carried with safety on very soft uneven ground. 
The weight is about 2-5 tons unloaded. 

Messrs. Riley Stoker Company, Limited, of Palace 
Bridge-street, Westminster, London, | 
S.W.1, are exhibiting three mechanical stokers, 
these being a Class B3 self-contained stoker, in | 
which the driving motor, forced-draught fan and 
ducting are integral parts of the complete mech- 
anism; a No. 11 Industrial Robot stoker, to burn 
700 lb. of coal per hour, corresponding to a heat 
release rating of 5,000,000 B.Th.U. per hour; and 
a Baby Robot stoker, of the type developed for 
domestic central-heating purposes, rated at 12 Ib. 
of coal, or 100,000 B.Th.U. per hour. An illustra- 
tion of a typical example of the last-named type is | 
given in Fig. 51, Plate IX. It is the smallest of 
the company’s range of automatic stokers, and is 
suitable for a house with two bathrooms and 
lavatory basins, and six or seven radiators, supplied | 
by a single sectional or vertical domestic boiler. 





Chambers, 











The complete firing unit consists of a hopper, | 
with a capacity of 120 lb. of coal, in the base of | 
which is a motor-driven worm conveyor, feeding | 
the coal forwards to a firepot beneath the boiler. The 
coal falls into the conveyor by gravity, and is 
delivered upwards into the fire, in order to obtain 
smokeless combustion ; a moderately-priced bitu- 
minous coal is the intended fuel, of a size from } in. 
to 4 in., having a low ash content and a minimum 
amount of moisture. A motor of } h.p. drives the | 
conveyor and also the forced-draught fan, and a | 
contact thermostat, secured by a clip to the flow 
pipe of the boiler, and suitable for use with alter- 
nating or direct current up to 250 volts, provides 
automatic control at the desired water temperature. 
As the effect of the thermostat is to regulate the 
motor speed, and both conveyor and fan are driven 
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Fig. 57. CONDENSER FOR 


from the same motor, the control is extended to the 
air supply as well as the coal, and a uniform ratio 
is maintained. 

The leading features of the larger stokers shown 
may be briefly summarised. The No. 11 Robot is, 
in essentials, similar to the Baby machine, but has 
a variable-speed gearbox, and the tuyere or firepot 
is surrounded by a grate of ordinary firebars. Fine 
ash falling through the grate can be removed through 
The Class B stoker is of the under- 
feed type, with the worm conveyor situated in an 
open-topped longitudinal casing or retort placed 
axially in the furnace between terraced grates set 
with a slight fall to the sides. The coal is fed forwards 
along the furnace by the action of the worm, and 
at the same time the upper layers of burning fuel 
gradually flow to the sides. In this case also the 
motor drives through a self-contained variable-speed 
gear, to which it is connected by V belt. A small 
pump provides automatic lubrication to all parts of 
the gearing. Automatic control is fitted, either by 
thermostats or pressure switches, as desired. 

Although industry in general was quick to learn 
that certain manufacturing processes required some 
control of air temperature and humidity, it is only 
in more recent times that the connection between 
personal comfort and output has become widely 
recognised. Factory heating, however, is now 
established beyond the need for argument, and is 
obtainable by a choice of methods to suit special 
conditions. Heaters employing oil, water and 
steam are shown on the stand of Messrs. The 
Spiral Tube and Components Company, Limited, 
12, Pembroke-street, King’s Cross, London, N.1, 
and in Fig. 52, Plate IX, we illustrate a type they 
have lately developed, in which the fan is driven 
by a small steam turbine and the exhaust steam is 
utilised to heat the circulated air. The heater 
can be used with safety, therefore, in inflammable 
atmospheres, as in cellulose-spraying shops, or in 
factories for the manufacture of explosives. 

The unit consists of a steel casing containing 
the heating elements and fitted with adjustable 
louvres. A bracket on the back of the casing 
supports a small impulse turbine driving a six- 














Fie. 58. Reruse DestrucTtoR AND WATER 
HEATER; Messrs Metprums, LIMITED. 


bladed fan, and the exhaust is led into the top of the 
heater, passing out by a branch on the bottom 
header. Thus the potential energy of the steam is 
ured in the turbine and the latent heat is absorbed 
in the heater, the actual heat absorption varying 
according to the steam pressure, which may range 
from 15 lb. to 120 lb. per square inch. The output 
of the unit is stated to be between 110,000 B.Th.U. 
and 150,000 B.Th.U. per hour within these pressure 
limits, with a consumption little higher than that 
represented by the corresponding current demand 
of a heater with an electrically-driven fan. 

Messrs. The Spiral Tube and Components Com- 
pany, Limited, are showing a number of other 
heaters, including two using hot water, and a 
new design of semi-portable cabinet-type unit, 
fired with oil, all being in operation ; also a standard 
“PP” type of plenum air heater, consisting of 
rows of spiral tubes welded into steel headers and 
connected by manifolds. A ‘T” type radiator, 
for cooling internal-combustion engine circulating 
water is also exhibited, together with a selection 
of spiral-tube condenser coils for refrigerators. 

The power factor of an alternating-current circuit 
can be simply, efficiently, and cheaply improved 
by the use of static condensers. This method has, 
of course, been used with success for a considerable 
time, though modifications in design and construc- 
tion of the equipment have been made periodically 
to comply with the changed conditions brought 
about by the increasing development of electricity 
supply. These changes are incorporated in the 
latest designs of condenser for power-factor improve- 
ment which are displayed on the stand of Messrs. 
The Dubilier Condenser Company (1925), Limited, 
Ducon Works, North Acton, London, W.3, and an 
example of which is shown in Fig. 57, above. As 
will be seen from this illustration, each condenser 
unit is built up of a number of condenser elements. 
These elements consist of a high-quality bakelite 
spindle on which two aluminium electrodes are 
wound, one electrode being separated from the 
other by three or more layers of high-quality linen- 
rag paper tissue. Each element is held in the 
unit by metal supports into which the ends of the 
bakelite spindles fit. A group of such elements is 
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assembled in a solid-steel container with a ridged 
lip, and after it has been placed in position the 
whole is dried and undergoes high-vacuum impreg- 
nation treatment in oil. This ensures that all traces 
of air and moisture are removed, thus enabling the 
condensers to operate satisfactorily with the lowest 
possible losses and without ionisation taking place. 
Each unit is fitted with gland-like terminals to 
ensure protection against oil leakage. These ter- 
minals are provided with screws so that the unit can 
be connected directly in circuit or to other units 
to form a bank. 

For indoor use each unit is bolted to a steel frame- 
work and is completely enclosed by sheet-metal 
covers. This frame carries the circular-section 
copper "bus bars to which one pole of the unit is 
connected, the other being similarly connected 
through a cartridge-type fuse. The “bus bars are 
insulated from the frame by means of tubular- 
section paxolin or bakelite. Porcelain bridge-type 
fuses can also be used, and these may be mounted 
on the outside of the framework to facilitate “ off- 
load” adjustment. The bank of condensers may 
be connected to the supply circuit either directly 
through appropriate switchgear or through double- 
wound or auto-transformers. In the former case 
discharge resistances, such as those shown in Fig. 57, 
are incorporated in the construction and the con- 
denser is automatically connected to these when 
the switch is off. The energy loss occasioned by 
permanently connected discharge resistances is said 
to be quite small, and this method, it is claimed, 
provides the safest arrangement as the condenser 
can be handled with safety a few minutes after 
it has been switched out of circuit. 

The construction of outdoor condensers is iden- 
tical with that of the indoor type except that the 
protective covers are omitted and a skeleton angle- 
iron frame is employed which is bolted into a boiler- 
plate steel tank with a sloping top. All types of 
condensers can be arranged for use on either single-, 
two- or three-phase circuits, but single-phase units 
are always employed when the output is large 
and are, as a rule, connected in mesh. They are 
available for direct connection to power circuits 
with working pressures between 400 volts and 
750 volts so long as the reactive output is not more 
than about 250 kVA. Above this it is generally 
desirable to employ a transformer to bring the 
voltage to the most economical operating value, 
though where the condenser is needed for con- 





tinuous, or nearly continuous, use it is more advan- 
tageous to employ direct connection for the larger 
installations so as to eliminate the transformer 
losses. Conversely, where the working hours are 
short the use of a transformer is economical even 
for the smaller sizes. 

The same firm are exhibiting new types of radio- 
interference suppressor condensers for industrial 
purposes, including trolley “buses, while a range 
of oil-immersed paper-dielectric condensers in oil- 
tight metal containers which are machine-seamed 
and soldered is intended for television and other 
purposes where high voltage and maximum insula- 
tion resistance are necessary. 

Messrs. Meldrums, Limited, of Timperley, near 
Manchester, are exhibiting one of their standard 
small refuse destructors fitted with a superimposed 
tubular water heater. The general arrangement of 
the combined unit is shown in Fig. 58, on the opposite 
page. The heater comprises a vertical cylindrical 
casing of steel, flanged at both ends and containing 
steel fire-tubes which are welded into the top and 
bottom tube plates, the plates also being welded in 
place in the casing. The water circulates round the 
tubes, entering and leaving the casing by the con- 
nections shown, and a door for access to the outside 
the tubes is provided in front. A mild-steel top 
casing is mounted above the tubes, with a branch 
connecting it to the stackpipe, and is fitted with a 
full-diameter cover, which can be removed to brush 
out the tubes. A by-pass on a separate outlet from 
the incinerator enables the proportion of gases pass- 
ing through the heater to be regulated. If required, 
the whole of the gases can be by-passed. The 
incinerator is lined throughout with firebrick, and 
has a large balanced charging door in the sloping 
front with a small cleaning door below. 

Other exhibits on Messrs. Meldrums’ stand include 
a complete mechanical stoker for a Lancashire 
boiler, arranged as a natural draught “ Koker’ 
stoker in one flue, and as a sprinkler stoker in the 
other, with forced draught either by steam jet 
or fan. A Meldrum steam - jet forced - draught 
furnace is also shown as a separate exhibit, with 
examples of the application of the steam-jet appa- 
ratus to stills, agitators, exhausters, acid elevators, 
&e., and of the firm’s acid-resisting metal for 
chemical-works plant. 

A notable exhibit on the stand of Messrs. Parker- 
Hale, Limited, Bisley Works, Whittall-street, 
Birmingham, 4, is a new type of filter with metallic 





cartridges for oil and other liquids. Th isfilter, illus- 
trated in Figs. 59 to 62, on this page, is made by 
Messrs. The ‘* Discoflex ” Filter Company, Limited, 
5-7, Whittall-street, Birmingham 4, and, as may 
be inferred from the firm’s name, embodies flexible 
discs in its construction. These discs form the 
filtering medium and are, as will be evident from 
Figs. 59 and 61, annular and are threaded on a 
central tube. Half the discs in a cartridge are 
flat and half are shaped with corrugations at both 
the inner and outer peripheries. The assembly is 
compressed by a spring, the pressure of which can 
be regulated. The simplest type of the filter is 
shown in Fig. 61, but it does not differ in principle 
from the self-cleaning type of Fig. 59. In both 
illustrations the flow is from the outside of the 
cartridge inwards, the tube on which the discs are 
threaded being, of course, perforated. The filters 
are used on a forced-circulation system, and the 
inlet pressure on the corrugated discs causes them 
to flex slightly, thus forming a narrow annular 
passage between the corrugation and the adjacent 
flat disc. 

The volume of the fluid passing through these 
openings is a factor in determining their width, and, 
in consequence, the degree of filtration. This 
relation is shown by the curves given in Fig. 62. 
Taking the straight-line petrol graph, it will be 
seen that when only 10 gallons per hour is passing, 
there is a pressure drop of 0-5 Ib. per square inch 
between the inlet and outlet sides, and the filter- 
ing clearance is 0-000010 in. When, however, 
100 gallons per hour are passed, the pressure 
drop is 6 lb. per square inch and the clearance is 
0-00010 in. The clearance can also be regulated 
by adjustment of the pressure screw at the left of 
Fig. 59. This is attached to the left-hand sleeve 
and the central tube. The tube is free to slide 
in the right-hand sleeve. The size of filter installed 
is, of course, proportioned to its normal duty with 
a fluid that needs « definite fineness of filtration, 
but if a coarser degree of filtration is satisfactory 
a greater volume of fluid can be passed through 
without any alteration to the construction. Fur- 
ther, by adjusting the compression springs, the 
filter can be set to function effectively when the oil 
is more viscous, for instance, when cold at starting 
up. The self-cleaning type is useful in cases in 
which a constant quantity of fluid is continuously 
circulating, as in the case of the lubricating oil of 
an internal-combustion engine. The oil is admitted 
through the pipe at the right of Fig. 60. This pipe 
is closed at the end but is formed with a narrow slot 
longitudinally, through which the oil is discharged in 
a sheet tangential to the filter discs. Solid matter 
does not adhere to the edge of the discs, but a small 
amount may tend to lodge on the top surface. This 
is prevented from settling by the jet of incoming oil, 
while additional security is provided by the occa- 
sional turning of the cartridge round its axis, an 
operation effected by the handle seen to the left 
of Fig. 59. The simpler type of filter has not a 
rotable tube, and a vent is provided for draining. 
Both types, it will be seen, are completely accessible 
for inspection, &c. The discs can be made of any 
material suitable for the particular fluid being 
filtered, being effective and durable when such 
diverse materials as hardened steel, copper, alumin- 
ium, glass or plastic compounds, or special alloys are 
used. Four standard patterns of the filter are at 
present made with capacities varying from 100 
gallons to 500 gallons per hour. 

As in former years, a number of firms are showing 
exhibits which do not lend themselves to illustra- 
tion, typical examples being those firms who exhibit 
raw or semi-manufactured materials. Conspicuous 
among these are Messrs. Firth-Vickers Stainless 


’ | Steels, Limited, Staybrite Works, Sheffield, who are 


showing Staybrite and stainless-steel bars, sheets, 
forgings, castings, cold-rolled strip and drop stamp- 
ings. Other forms of semi-fabricated material shown 
include wire, wire mesh, nuts, bolts, rivets, screws, 
and so on, as supplied to Air Ministry specifications 
and for industrial purposes generally. Further 
examples of the wide uses to which such metals 
can be put are illustrated by an extensive range of 
industrial and domestic utensils. Messrs. Thos. 
Firth and John Brown, Limited, Atlas and Norfolk 
Works, Sheffield, 1, give prominence to the high- 
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quality steels they produce for all purposes. 
The display consists of forgings, including a boiler 
drum and die blocks, a full range of castings, 
dredger buckets and spares, rolled-steel bars, 
Nitralloy steel, tyres, axles, and springs. Typical 
examples are also shown of small tools, such as 
circular saws, cross-cut saws, band saws, machine 
irons and knives, and a range of engineers’ tools 
made from Speedicut high-speed steel. Other 
exhibits are Firth’s Insto saws, the Millenicut 
file, milling cutters, drills and reamers. 

Among the various companies forming Messrs. 
The United Steel Companies, Limited, 17, West- 
bourne-road, Sheffield, 10, Messrs. Appleby-Froding- 
ham Steel Company, Limited, show a range of 
constructional steelwork sections. Another inter- 
esting exhibit is an example of Frodingham Hoesch 
steel sheet piling, a product recently introduced by 
the company. Their display also includes rotary 
sheared plates and pressings made from Appleby 
plates. Messrs. Steel, Peech and Tozer have 
arranged a group of their railway materials, including 
tyres, axles, solid and built-up wheels, bored axles 
and railway springs. In addition, they are also 
showing examples of the heavy forgings they manu- 
facture. Since the introduction some few years 
ago of “ Phoenix ” (Standardised) rapid machining 
steel, its application has been introduced into a 
very wide range of trades. Examples of the use 
of this steel are shown, and an actual demonstration 
of the production of finished parts is a feature of 
the display. The materials which Messrs. United 
Strip and Bar Mills show include examples of Stribar 
reinforcement in the hooked and bent condition, 
and hot-rolled steel strip in various finishes. One 
of the latest products manufactured is Stribar 
Pearlite barrel hoops, designed to replace and to 
give longer service than ordinary hooping. Messrs. 
8S. Fox and Company, Limited, show a range of 
their road-vehicle springs, some fitted with the 
‘* Fox ”’ patent anchor clip. Messrs. Fox also show 
“ Diamet ” steels, used chiefly in the automobile, 
aircraft and machine-tool trades. ‘‘ Durehete ” 
creep-resisting steel has been designed to meet 
the demands of the power station and _boiler- 
house engineer for a creep-resisting steel, and an 
example has been arranged showing its application. 
Messrs. Workington Iron and Steel Company show 
actual products made from their various irons. The 
display also includes samples of machine-cast pig 
iron. This branch of Messrs. The United Steel 
Companies, Limited, specialises in the manufacture 
of rails treated by the Sandberg regulated sorbitic 
and oven-treated process. Examples of these, 
together with steel sleepers, are exhibited. Finally, 
Messrs. Thos. Butlin and Company display a group 
of civil engineers’ castings and precast concrete 
producta, 

Recent developments in aluminium and its alloys 
are shown on the stand of Messrs. The British 
Aluminium Company, Limited, Adelaide House, 
King William-street, E.C.4. The display includes 
high-strength forgings in Duralumin and Hidru- 
minium alloys, pressure and gravity die castings in 
light-aluminium and zinc-aluminium alloys, ex- 
truded aluminium sections, and Duralumin sections, 
and anodised and coloured aluminium structural 
work. Among the novelties on the stand are a 
free-cutting aluminium alloy, B.A. 35, which gives 
clean surfaces and screw threads without clogging 
on fully automatic machines, the Bryfal reflector 
process, giving aluminium 85 per cent. reflectivity 
with exceptional permanence, and extruded sections 
in the firm’s standard alloys, coated with pure 
aluminium, for conditions where the superior 
mechanical properties of the alloys are required in 
conjunction with the better corrosion-resisting 
properties of the pure metal. 

The outstanding feature of the stand of Messrs. 
Accles and Pollock, Limited, Oldbury, Birmingham, 
is the comprehensive nature of their tube exhibits. 
The examples shown range from the minute tubes 
used for hypodermic syringes to heavy-gauge 
pressure tubes up to 5 in. in outside diameter. A 
tube is shown having an outside diameter of only 
0-217 mm., the bore being 0-114 mm. The firm 
is in a position to offer tubes made from practically 
every commercial grade of stainless steel and stain- 





sion tubes from Monel metal, aluminium alloys and 
cupro-nickel. Polished-bore tubes are another 
speciality shown by the firm. 

The exhibit of Messrs. The Staveley Coal and 
Iron Company, Limited, Chesterfield, includes ex- 
amples of their sand-spun and metal-spun cast-iron 
pipes, together with vertically-cast pipes. The sand- 
spun pipes are made up to 24 in. in diameter in 
16-ft. lengths, and the metal-spun pipes from 3 in. to 
6 in. in diameter in 12-ft. lengths for the smaller 
sizes, and 18-ft. lengths for the larger. The vertically- 
cast pipes are made in practically all sizes up to 
6 ft. diameter. Other exhibits are the Staveley 
pipe joint, coal, pig iron, tarred slag and dry slag 
for road-making and surfacing, woodwool packing, 
and samples of various kinds of brick. It may be 
mentioned that the firm have recently erected a 
new plant for the manufacture of sodium chlorate, 
thus adding to their range of chemical products and 
products obtained from the coking of coal. 

The exhibit of Messrs. The Chesterfield Tube 
Company, Limited, Chesterfield, consists of cold- 
drawn weldless steel steam pipes for high-pressure 
steam installations, weldless steel headers for boilers 
and superheaters, and tubes manufactured from the 
latest corrosion- and heat-resisting alloy steels. 
Weldless steel cylinders for the storage of oxygen, 
acetylene, hydrogen, carbon dioxide, coal gas, 
ammonia, &c., are also displayed, and these exhibits 
comprise cylinders ranging from large storage bottles 
manufactured for capacities of over 6,000 cub. ft. 
to the small medical and aircraft cylinders, weighing 
only a few pounds. 

A notable feature among the more standard 
exhibits of Messrs. The British Rema Manufacturing 
Company, Limited, Halifax, is the twin-deck rotary 
vibratory screen shown in section in Fig. 63, on the 
opposite page. The machine is intended for separat- 
ing granulated and powdered material into several 
grades. In the illustration three grades are pro- 
vided for, but the screen can be manufactured with 
as many as eight stages which effects a nine-fold 
separation. The machine is housed in a cylindrical 
casing of welded steel on any part of the circum- 
ference of which the different discharge outlets can 
be arranged as most convenient. The first stage 
outlet only is shown in the drawing. The feed 
hopper is attached to the top of the casing, and is 
provided with an adjustable sleeve for regulating 
the rate of feed to the top screen. The screen 
assembly is mounted on a vertical shaft which, 
although it rotates, does not drive the assembly. 
The drive is, generally, through the friction disc 
seen at the left hand, the speed being variable 
according to the radial position of the disc on the 
bottom plate of the assembly. Where constant 
speed only is needed the drive is by means of bevel 
gear. The driving shaft is prolonged into a gear- 
box in which it actuates, through spur and pinion 
gear, a cam which gives a reciprocating movement 
to the vertical shaft. The gearbox is partially 
filled with heavy oil, the level of which is auto- 
matically maintained. The cam and the tappet 
for the vertical shaft have hardened surfaces. 

The bottom plate of the screen assembly is, in 
addition to the friction drive, supported on rollers, 
and at its periphery carries a number of rods upon 
which are threaded the annular frames to which 
the outer edges of the screens are attached. The 
rods are provided with cushioning springs to give 
a correct motion to the screen surface as the whole 
assembly is vibrated vertically by the cam. The 
centres of the screens are gripped by tensioning 
nuts on the central shaft, which nuts are adjusted 
to give a convex surface to the screens. The 
edges of the screen frames are fitted with paddles 
projecting into the annular troughs from which the 
discharge outlets are led. The incoming material 
is fed on to the top of the first screen, over which it 
spreads in helical paths. The whole of the screen 
surface is “alive,” and separation takes place all 
over it. The oversize matter is discharged over the 
edge of the frame into the trough, from which it is 
swept by the paddles. The tailings fall on to an 
inverted conical surface which leads them towards 
the centre of the second screen. Here the second 
separation, with oversize discharge to the trough 
and tailings discharge through the screen, takes 


less iron, and they also make mechanical and preci-| place as before. This being the final stage, how- 





ever, the tailings fall on a cone which directs the 
fine material to the outlet trough. The machine is 
made in a variety of sizes, with screens ranging 
from 15 in. to 6 ft. in diameter. The output is 
stated to be high, the exact amount depending on 
the class of material being screened and the final 
products required. 

Another system for drying and classifying 
granulated materials containing a considerable 
amount of moisture is also demonstrated on this 
stand. This system is entirely pneumatic, and has 
been developed to eliminate the troubles arising 
from handling such material on table driers or in 
sereens, due to balling and clogging. As examples 
of the material which are effectively handled by 
the pneumatic system, the following may be cited : 
Small coal from } in. to dust, as obtained from 
washeries, may be dried to a moisture content of 
between 1 per cent. and 2 per cent. The fine dust, 
smaller than about 60 mesh, may be extracted, the 
machine delivering the cleaned granulated product 
at the classifier outlet and the fine dust at the 
cyclone outlet. Very wet coal of low calorific 
value, used as pulverised fuel for economic reasons, 
and which should be dried before delivery to the 
pulverising plant can also be dealt with. The machine 
will satisfactorily handle coals containing up to 
25 per cent. of moisture drying to the figure stated 
above, and so increasing the output of the pulverising 
plant. Foundry sand can be similarly dried with 
the extraction of dust, so that a sharp, clean dry 
sand is delivered. The working parts of the system, 
it is pointed out, are subjected toa minimum of 
wear, 

A diagrammatic section of the complete system 
is given in Fig. 64, on the opposite page. The material 
to be dried is delivered to the hopper a, from which 
it is taken by the belt conveyor b, or by other means, 
to the rotary delivery valve c. Hot waste gases, 
or hot air, are drawn through the system by the 
exhauster fan d. The ascending heating current 
below the rotary valve meets the stream of descend- 
ing wet material, and in reversing it breaks it up 
into individual particles, the whole surface of which 
is exposed to the heating air. The stream of airand 
material is carried up the pipe e to the expansion 
chamber f. With an initial air temperature of 
1,000 deg. F., as much as 15 per cent. of moisture 
is extracted in the traverse up 3 ft. of ascension 
pipe, and the temperature is reduced in the expan- 
sion chamber to 400 deg. F. The velocity of the 
stream on entering the chamber is reduced, and the 
material cascades in the manner shown to a second 
rotary delivery valve g. On leaving this, it is again 
met by a stream of hot air from the top of the 
expansion chamber through the pipe A, and is carried 
vertically upwards to a classifier 7, undergoing a 
further stage of drying on the way. In the classifier 
the dried material is separated into a coarse cleaned 
product which is discharged through the rotary 
valve k, and a fine product which is separated from 
the air and vapour in the cyclone /. This product 
is drawn off through a valve at the bottom of the 
cyclone, the dust-free but moisture-laden air being 
delivered to the atmosphere by the fan. With 
an inlet temperature of 1,000 deg. F., the exit 
temperature of the air usually lies between 130 deg. 
F. and 200 deg. F., the latter figure being a maxi- 
mum. The machine is made in a variety of com- 
binations, it may, for instance, have double expan- 
sion chambers, and in a number of capacities. The 
smallest size has a capacity between } ton and 1 ton 
per hour, and will evaporate 220 Ib. of water per 
hour. The largest has a capacity of from 10 tons 
to 20 tons per hour, with an evaporation of 4,480 Ib. 
of water per hour. Air temperatures of 1,000 deg. F. 
can be used for drying coal having 20 per cent. 
initial moisture and sawdust having 50 per cent. 
initial moisture without risk of fire or overheating. 
The power consumption per ton of material treated 
varies from 2 h.p. to 5 h.p., depending on the per- 
centage of moisture to be extracted and the grading 
or classification required. 

Two other items of note on the stand of Messrs. 
The British Rema Manufacturing Company, Limited, 
are a disintegrator plant of the type described and 
illustrated in ENGINEERING, vol. cxl, page 314 (1935), 
and a simple and compact “ Multiplex” unit, 
electrically driven and designed for the firing of 
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pulverised coal to metal-melting and heating fur- | of the firm of Messrs. G. and J. Weir, Limited, at Cath- 
naces, annealing furnaces, stoves, kilns, small | °@tt» Glasgow, in 1886, a special booklet has been pre- 
te boilers. &c ared and recently issued. This contains a detailed 
steam » we, istory of the firm and information regarding its principal 
products and manufactures. Some excellent illustra- 
tions are included, showing views of the various shops 

JUBILEE OF Messrs. G. anp J. Wetr, Lrurrep.—In | and reproductions of a number of interesting old photo- 
connection with the fiftieth anniversary of the founding | graphs are included. 











LETTERS TO THE EDITOR. 





THE LOCOMOTIVE FRONT END. 
To tHe Epiror or ENGINEERING. 


Srr,—In your issue of January 1, on page 16, you 
make interesting references to the report of a com- 
mittee of the American Railroad Association on a 
subject which has always been of interest to the loco- 
motive engineer, and even to others. 

When I advocated research experiments being carried 
out by the Institution of Mechanical Engineers in smoke- 
box and blast-pipe design, it was partly because | 
thought a good deal of work could be done on a rela- 
tively small scale model. So much useful work has 
been done in developing aeronautics by this method. 

The range of practice on our railways, in this part 
of the locomotive, particularly in the past, is very 
wide. Compare, say, earlier English practice with the 
low exhaust pressure and large nozzle of the turbo 
locomotive. Have the Americans tried the multi-nozzle 
like that used in the ejector condenser ? This would, 
of course, differ from the French type. 

Another reason for my suggestion to the Institution 
was that there is not as yet, I believe, a research 
combination of the railways in this country like that 
of the Americans. 

Yours faithfully, 
ALAN CHORLTON. 
55, Lower Belgrave-street, S.W. 
February 13, 1937. 








HOSPITALITY TO VISITING 
ENGINEERS AT THE CORONATION. 


To THE Epiror oF ENGINEERING. 


Srr,—There will be a large number of members of 
engineering institutions abroad who will be visiting 
England for the Coronation, and because of the abnor- 
mal number of visitors who will be at that time in 
London, they will have the greatest difficulty in 
securing accommodation. The position will be so 
acute that it is likely that, for this reason, many will 
be prevented from coming. 

This gives engineers in this country a unique oppor- 
tunity of returning the hospitality—traditional amongst 
engineers—which they have invariably received when- 
ever they have been abroad. 

Our visitors will require accommodation for them- 
selves and their wives, rooms in a central position 
where we can receive them, information bureaux, rest- 
rooms and cloak-rooms. 

There is just sufficient time for an active committee 
representing all engineering bodies to find out the 
accommodation that can be offered by engineers in this 
country, and to obtain from the engineering institutions 
abroad the number of their members who would require 
such accommodation. 

With your help, Sir, the work of such a committee 
would be crowned with success. 

Yours very truly, 
Haut GUTTERIDGE. 
17, Victoria-street, Westminster, 8.W.1. 
February 15, 1937. 








ELECTRICAL DIMENSIONS 
AND UNITS. 


To THE Epiror OF ENGINEERING. 

Sir,—In reply to Sir James Henderson’s further 
communication, printed in your issue of February 5, 
on page 145, I will say at the outset, as I have said 
more than once, that accepting the thesis on which 
Sir James has based his argument, I find myself 
compelled to admit his conclusions. Finding some 
difficulty in this, I ventured to question his premises : 
that is all. 

The objection raised when I said i found the position 
difficult is as follows: In the laboratory the measure 
of a unit electrostatic charge is defined by Coulomb's 
experiment ; it has a definite meaning. Thus when 
two equal static charges situated at points 1 cm. 
apart exercise a mutual repulsion of one dyne, the 
charge is defined as of unit value in the c.g.s. system. 
The actual experimental determination would not 
be carried out exactly in the form stated, but that is 
not important. My first difficulty was that Henderson’s 
proposal made no provision for any such unit of charge, 
which, after all, is the laboratory worker’s unit when 
static electricity is under consideration. The reply 
was to the effect that the unit of static charge remained 
as before but the dimensions were the same as in 
the E.M. system. This I pointed out by no means 
disposed of the difficulty ; the velocity of light still 
formed the connecting link numerically between 
E.S.U. and E.M.U. and the obstacle remained, the 
question being—how did the velocity of light (3 x 10'° 
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em.) lose its dimensionality and become a mere number ? 
For if in the laboratory 3 10° E.S.U. as defined 
were passed into a condenser, the total charge would 
be one deca-coulomb, i.¢., one c.g.s. E.M.U. of charge, 
and if this were to flow through a conductor in one 
second the current would be a deca-ampere, that is, 
one c.g.s. E.M.U. of current. 

Now it would appear that Sir James had some 
different meaning in his mind when he referred to the 
E.S.U. than that for which this expression usually 
stands. I cannot be held responsible. All I can 
say is that the above is a clear statement of my diffi- 
culty, which to me remains a difficulty 

This being my last word, I will make final 
effort to clarify the issue in replying to the letters 
of Professor Marchant and Dr. Howe, published in 
your issues of January 22 and February 5, on pages 102 
and 145. There is a Report accompanied by a table, 


one 


issued on the authority of the S.U.N. Commission 
of the International Union of Pure and Applied 
Physics, signed by the President of that Commission, 
R. T. Glazebrook, and dated November 30, 1935. 


Other documents have been mentioned in the course 
of discussion, but that particular Report is the one on 
May I take that as agreed ? 

(a) is the unit of 


which the issue hangs 
There are two distinct questions : 


permeability of space, denoted by the symbol jo, 
greater or smaller in the M.K.S. system than in the 
«.g.8. system ; to be more precise, the value being unity 


in the ¢.g.s, system is the unit in the M.K.S. system 


10°, +.¢., greater, or is it 10-7, i.¢., smaller 
ever the truth may be, is it correctly stated in the | 
Report? On both these points | expressed doubts 


Theory of Dimensions and its 


in Appendix III of my 


tpplication, and again in my British Association 
Column ! 2 
Table | Length Mass 
C.4.8 lem | gramme 
M.K.S 1 metre | kilogramme 
Table if Length Mass 
C4 lem | gramme 
M.K.S | metre | kilogramme 
j 
Table Ill Length | Mass 
C.G.8 l em | gramme 
M.K.S | 10* cm 1,000 grammes 
* In the original table there are two columns, 4 and 6, dealing with pu 


in column 4 the description is 
* and the 
makes no 


Space Permeability symbol A, in 


it certainly 


Ho 
very clear ; 


* (bh) Which- | 


* Magnetic Coefficient,” 
which 
difference to the argument which of these columns is taken. 
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mainly to this we all know exactly what we are talking 
about when discussing measures of length. It is 
| alleged that permeability denoted by the symbol py 
is, like length, mass, and time, an entity possessing 
| dimensions, a fourth fundamental, the magnitude 
of which may be given numerical expression in terms of 
units. 
in the Report, I and the others taking part in this 
discussion, must accept it when discussing the Report. 
We will repair the omission, let us, for the present 
| occasion only, call one ¢.g.s. unit of permeability one 
Kapp and one M.K.S. unit one George. Now there 
is no doubt that so defined one George 10? Kapps, 
just as one metre 10? em. ; 
already agreed, since the henry, the M.K.S. unit of 
inductance, 10° ¢.g.s. units and the dimensional 
expression is L yy. If this be now denied, it is not 
possible to continue the discussion. 

The first four columns only of the Table are repro- 
duced below from the Report. Table I is as in the 
Report. Table II is the same, but named units of 
‘* permeability ’ are given instead of indefinite units. 





1s 


terms of C.G.S. units. The latter shows clearly that 
in Table I the M.K.S. units of permeability should 
have a value in the table 10’ and not 10-’ as given 


in the report (Table I) above. A fifth column is 
given in Tables II and III to serve as a control, 
1 10’ 10° being the henry unit of inductance in 


terms of the c.g.s. unit, the “cm.” The henry is, of 
course, the M.K.S. unit. 

Now as concerns the paragraphs which have been 
the cause of so much argument. These also can be 
best elucidated by assigning names to the units in- 


stead of leaving their designation to the imagination. 





rime Permeability 


second I 


1 second mw 


| 
lime Permeability Inductance. 
Cone " ( L m) 
1s nd | Kapy 1 “om.” 
I second 1 George 1 henry 
| | 
Time Permeability Inductance 
1 second 1 Kapp (Lp) 
1“ em. 
1 second 10’ Kapps > “ om.” 


In both the values given are the same, 
in column 6 the description is 


and the symbol is py ; 
(unity). The distinction is not 


A is stated to be I 


I have questioned this, but as it is accepted | 


this is what we have | 


Table III is the same with M.K.S. units expressed in | 
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|in your issue of December 11, page 647, column 
fe previously the same passage was quoted in my 
book The Theory of Dimensions, page 294, ninth line 
| from bottom, as “fourth unit” and again in your 
| issue of October 2, page 376, column 3 (Appendix IV, 
}seventh line) the same. In view of the fact that 
the whole covering paragraph is in quotation marks 
(* ”), this (* ’) is customary. Where later on I have 
written fourth unit without any quotation marks 
but with initial caps, it may be assumed that I knew 
the passage by heart ayd having quoted it so often, 
wrote it from memory. I find it extraordinary that 
| Dr. Howe should impute some sinister meaning in the 
omission of inverted commas from the words * fourth 
unit,” and still more surprising that on such slender 
ground he should accuse me of misquoting. I refer 
| now to the opening of a paragraph which begins, ~ In 
|addition to the liberties taken with the quotation 
Dr. Lanchester says in the following lines, &c.” 

If the difference of my reading of the Report and 
| that of your other correspondents is, as Dr. Howe 
avers, due to my not having weighed the implication 
of the inverted commas, then, in effect, these must be 
| deemed to invert the meaning of the words to which 
they apply, and that the words * fourth unit ” (with 
inverted commas as in the Report) should be understood 
to mean the inverse of the fourth unit. Perhaps 
Dr. Howe considers that this was in the minds of 
those who drew up the Report—I wonder ! 

It seems to have caused grave discomfiture in certain 
quarters that I should have dared to attack the Inter- 
national Union of Pure and Applied Physics, but it 
should be borne in mind that I have not attacked its 
members, for many of whom I have the greatest respect. 
| A Commission or Committee has some of the attributes 
| of a limited company, having no body to be kicked, 

no soul to be damned, and no conscience to keep it 
jawake at night. I was once guilty of comparing a 
| committee to a herd of drunken men leaning against 
| one another. This was more neatly expressed in the 
form of an epigram written about 2,000 years ago— 
senatus autem mata bestia! 
Yours faithfully, 
F. W. LANCHESTER. 


Senatores boni viri, 


| Birmingham, 
February 6, 1937. 
Ep. E. | 


| This correspondence is now closed. 








THE ‘*BRODUIT’’ COPPER 
CONDUIT SYSTEM. 


A coprer conduit system, known as the * Broduit,” 

| has recently been developed by Messrs. I.C.1. Metals, 
| Limited, Kynoch Works, Witton, Birmingham, 6. This 
is intended to take the place of the more usual iron and 
steel conduits, where attack from corrosion is teared, 
and of heavy-gauge copper conduits, which, though 
| effective in this respect, have the drawback of being 
|expensive. The system incorporates solid-drawn light- 
| gauge unscrewed copper tubes with boxes and fittings 





paper, which initiated the discussion which has been |We may use the same terms, the Kapp for the c.g.s.| made of Everdur, a copper-silicon-manganese alloy 


on ever On the first point, I believe 
is no longer any dispute; it is admitted that 
greater in the M.K.S, 
system (where it is unity), 
if this were not so, the henry 


going since 
there 
the unit of permeability 
system than in the c.g.s 
namely, 10’ ¢.g.s. units ; 

(which is the M.K.S. unit) could not be 
¢.g.8. unit of inductance, which is universally accepted. 
| hope there are no longer any who contest this. 

The whole dispute then centres on the question of 
the rightness of the Report. It will be appreciated that 
Professor Marchant stoutly defends the Report without 
qualification. Dr. Howe, on the other hand, whilst 
admitting that the wording of the Report is unfor- 
tunate, in his own words, reduced to “ trying to 
explain what he thinks was in the minds of those who 


Is 


Is, 


wrote it 


In the Report there are two clues the one is con- 


stituted by the sentences of which the meaning has | 


been so much in dispute, and the other as disclosed 
in the Table which appears on the last sheet of the 


Report, entitled, Table Showing the Relation | 
Between Quantities on the C.G.S. Electromagnetic 
System and the M.K.S. System.” Now although 


I have reproduced this Table in cols. 2 and 3 of page 
498 of your issue of November 6, and pointed out 
its implication, no answer has been forthcoming. 
Furthermore, in spite of a further reference to this 

a reminder—in your issue of December 11, page 
647, there has been no reply from any of your corre- 
spondents, therefore it fair to assume that the 
argument was unanswerable. Nevertheless, the case 
may be presented once more. 

I have observed that much of the difficulty in dis- 
posing of the alleged ambiguity in connection with 
these unit values is due to the fact that units of per- 
meability have no names. 
of length have names, the centimetre or cm. in the c.g.s. 
system and the metre in the M.K.S. system, and due 


is 


10° times the | 





|}unit of permeability and the George for the M.K.S. 
} unit. 


| When in the e.g.s. system (E.M.U.} we refer to so | 


many em. of inductance, we are tacitly assuming py 
to be dimensionless, for inductance is given as of the 
dimensions L py. This is contrary to the Report, in 
| which py is a fourth fundamental entitled to the same 
respect as L, M, and T. 
between cm. a measure of inductance and em. 
| measure of length, we will christen the c.g.s. unit of 
| inductance one hal, as the parailel of the henry 
| M.K.S. unit: this is quite non-committal. Then one 
| henry 10° hals. Assuming that the Report 

| correct in expressing the permeability of space as 
inductance in terms of length, two facts emerge : 

/(1) That just as one hal per cm. is the unit of space 
| permeability in the c.g.s system, so is one henry per 
| metre the unit of space permeability in the M.K.S. 
| system in which the unit of inductance is the henry 
| and the unit of length is the metre. So that the wording 
of the Report would have been strictly correct if the 
| 10-7 had been omitted altogether! (2) That if it be 
assumed (as an alternative) that the intention of those 
who drew up the Report was to express the M.K.S. 
| unit in terms of the c.g.s. unit, then the unit henry per 
| metre can only be interpreted as 10° hals per 107 em., 
| which gives the value 10’. Then the definition in the 
Report should have been drafted to read, ‘“* That the 
‘fourth unit’ on the M.K.S, system be 10’, in terms 
lof the c.g.s. unit = | defined the value 
jassigned . 


18 





as above 


It is, I think, regrettable that Dr. Howe should have | 
|‘ barged ” in to the mélée without reading the paper | 


or discussion with sufficient care. He complains 
that I have omitted the inverted commas qualifying 


On the other hand, units | the words which appear in the Report, “* fourth unit.” 


It is true that in one particular case I have quoted this 
Fourth Unit ; this is to be found in my letter published 


In order to avoid confusion | 
a 


the | 


which has the strength of medium carbon steel and 
the corrosion-resisting properties of copper. It 
non-magnetic and non-sparking. Alternatively, stan- 
dard screwed galvanised or enamelled-iron boxes or 
fittings can be used where corrosion is not likely to 
be serious or cost is of importance. The connection 
between the Broduit and the fittings is made with soft 
solder when Everdur is used, or by a screwed copper 
adapter where iron fittings are employed. In the 
|latter case the Broduit is soldered to the adapter. 
The lengths of Broduit are joined by unscrewed copper 
| couplers, which are also soldered. Bending is effected 
by inserting a spring in the tube. This acts as 
| a loading medium, and thus maintains the tube diameter 
without kinking or distortion. The Broduit is held in 
position by copper saddles. 

In addition to freedom from corrosion, it is claimed 
that by using Broduit a saving in weight of about 
40 per cent. is obtained over solid-drawn steel tubes. 
Perfect mechanical and electrical continuity is secured 
and the smooth inner surface facilitates drawing in. 
The tubes can be used in long lengths and easily bent, 
so that the number of elbows and separate bends 
required is reduced. There is no protective coating to 
crack or peel when the tube is bent. Installation 
presents no difficulties so long as the tube ends and the 
insides of the adapters and couplers are cleaned with 
steel wool before soldering, and this operation is 
carried out at the right temperature. To ensure this 
being done, the adapters and couplers are supplied 
with a white band temperature indicator which turns 
| black when the melting point of the solder has been 
| reached. The successful « peration of the type of soldered 


is 


| 
| 
| 
| 
| 
| 
| 
| 





| joint used depends upon capillary action, and it is 
| therefore essential to use only tubes with the correct 
clearance. The soldering operation can, it is stated, 
be safely carried out with the cable already in the 
| conduit. 











} 
: 
: 
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LABOUR NOTES. 

Tuk February issue of the Amalgamated Engineering 
Union’s Journal contains a long account by the execu- 
tive council of the trouble which developed in the 
autumn of last year, at Barrow-in-Furness, on the 
subject of non-unionism. It appears that a number of 
Messrs. Vickers-Armstrongs’ employees are not mem- 
bers of the union, and a movement was initiated, with 
the approval of the district committee, to induce them 
to join. To endeavour to persuade operatives who 
are not unionists to change their minds is, of course, 
within the right of a trade union. But whether a man 
belongs, or does not belong, to a union, is not a concern 
of an employer belonging to the Engineering and Allied 
Employers’ National Federation. It is a purely 
domestic matter in which only the union is concerned. 
The Barrow district committee ignored that estab- 
lished fact, and sent an ultimatum to the employers 
to the effect that if all the non-union men did not join 
the organisation by a certain date, an embargo would 
be put on the working of overtime. To put an embargo 
on overtime was, of course, a clear breach of the 
union’s agreement with the employers, and the Engin- 
eering and Allied Employers’ National Federation lost 
no time in making that plain to the union. Mr. Little, 
the president of the Union and the other members of 
the executive council appear to have exercised excep- 
tional patience in their efforts to induce the district 
committee to act constitutionally, but eventually they 
were left with no alternative, under the rules, to 
drastic action. Accordingly, they suspended the 
district committee. With the object, however, of 
* demonstrating their desire for unity,” they made an 
offer to its members, to withdraw the suspension “ if 
they will give an undertaking to observe the constitu- 
tion of the union and the instructions of the executive 
council.” 


In January, the Home branch membership of the 
Amalgamated Engineering Union increased from 
248,209 to 250,343, and the Colonial branch membershiy: 
from 27,235 to 27,337. The number of members in 
receipt of sick benefit increased from 3,407 to 7,366, 
and the number in receipt of superannuation benefit 
decreased from 13,961 to 13,946. The number on 
donation benefit decreased from 2,164 to 1,754, and 
the total number of unemployed members from 7,501 
to 6,757. 


In the editorial notes in the February issue of the 
Amalgamated Engineering Union’s Journal a warning 
is given to members against the activities of agents of 
unofficial bodies who attempt to take charge when 
unconstitutional strikes occur. “Wage claims,” it 
says, ‘“‘are at the present time being framed by the 
union. Unofficial disputes and irresponsible actions 
can only injure the machinery of voluntary collective 
bargaining, retard progress and lessen the influence of 
the union when negotiating with the employers. The 
entire membership has to be considered, and the 
union is perfectly capable of looking after its interests 
without the assistance of alphabetical agencies and 
their unappreciated activities, if members will observe 
the constitution they have made and loyally support 
the administration they have elected.” 


The Ministry of Labour states that of the unemployed 
persons on the registers at January 25, about 50 per 
cent. were applicants for insurance benefit and about 
35 per cent. for unemployment allowances, while about 
15 per cent. were uninsured or were for other reasons 
not entitled to apply for benefit or unemployment 
allowances. In the case of about 44 per cent. of the 
total of 1,439,293 persons on the registers who were 
applying for benefit or unemployment allowances, the 
last spell of registered unemployment had lasted less 
than six weeks; for about 58 per cent. it had lasted 
less than three months, and for about 70 per cent. less 
than six months. About 21 per cent. of the total had 
been on the register for twelve months or more. A 
considerable proportion of the persons who have been 
on the register for extended periods will have had one 
or more short spells of employment, lasting not more 
than three days each, during such periods. 


Between December 14, 1936, and January 25, 1937, 
the numbers of unemployed persons on the register 
increased by 26,483 in the London area, by 11,557 in 
the South-Eastern area, by 12,586 in the South-Western 
area, by 7,924 in the Midlands, by 5,947 in Scotland, 
and by 614 in Wales. They decreased by 23 in the 
North-Eastern area, by 3,715 in the North-Western 
area, and by 869 in the Northern area. 


The latest official report of the General Federation of 
Trades Unions states that at the end of the December 
quarter there were 92 affiliated societies, 57 of which 
were on the higher scale, 32 on the lower scale, and 
3 on both scales. The gross membership was 347,476. 
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The membership on which contributions were paid 
was 338,106, of whom 210,337 were on the higher 
scale, 117,889 on the lower scale, and 9,880 on both 
scales. During the three months, 6,213/. 15s. 6d. 
was received in contributions and 862/. ls. 8d. was 
paid out in benefits. 


In the course of his introduction.to the quarterly 
report of the General Federation of Trades Unions, Mr. 
Appleton, the general secretary, discusses the question 
of employment. “It is statistically declared,” he 
says, * that there are to-day more employed in Great 
Britain than at any other period of its history. It is 
even asserted that the proportion of employed to 
population is greater, and that the contingency . . . 
of a shortage of skilled labour has already arisen. 
Without accepting or rejecting these claims, the 
management committee has justification for hoping 
that the governmental authorities charged with watch- 
ing over trade and employment, will realise that trade 
usually moves in cycles ; there are good and bad. At 
the present moment, trade is unusually good. Few 
thinking people, however, imagine that this cycle of 
prosperity, left to chance, will escape the fate of all 
previous ones ; they expect it will be followed, if not 
by an actual slump, at least by considerable falling off.” 


* Wisdom, engendered by experience,” Mr. Apple- 
ton goes on to say, “ suggests that those in authority, 
whether in the Government, in the Chambers of Com- 
merece, among the manufacturers, or even among 
trade unionists, should even now be concerning them- 
selves with the need for, and the possibility of, system- 
atically preparing schemes by which occupation for 
both capital and labour may be provided before trade 
actually slackens. Unless some forethought is exer- 
cised, errors of the immediate past may be repeated, 
and both capital and labour wasted. Rich as Great 
Britain is, she cannot afford annually to pay many 
millions for which she receives no return, other than 
political quiescence. Especially is this the case when 
there are numbers of things requiring to be done, all 
of which would tend to improve health and happiness, 
and at least maintain the national standards of skill 
and the value of the country’s lands, roads and institu- 
tions.” 

Statistics compiled by the United States Bureau of 
Mines indicate that 1936 was probably the safest 
year for bituminous coal miners in the history of 
America’s extensive coal industry. United States coal 
mines have furthermore, the Bureau states, for the 
past four years had the lowest accident rates on record. 
They had their lowest all-time fatality rate in 1933, 
with 2-78 fatalities per million tons of coal produced, 
the rate increasing to 2-94 in 1934, and to 2-97 (tenta- 
tive) in 1935, the years 1933, 1934 and 1935 all having 
lower fatality rates than any other years in the history 
of the industry. Tentative estimates indicate that the 
fatality rate for 1936 will be about 2-65 deaths per 
million tons of coal produced, or considerably lower 
than the 2-78 rate established as an all-time low rate 
in 1933. It appears that the year will show about 1,275 
fatalities in the production of approximately 481,000,000 
tons of coal. 

With a fatality rate of 2-27 (tentative) for the 
eleven months of 1936 to December 1, the bituminous 
industry has a much better or lower rate than the 
similar period of the ‘‘ banner “ safety year 1933. The 
rate for the first eleven months of 1933 was 2-39, 
that for the first eleven months of 1934, 2-53, and that 
for the first eleven months of 1935, 2-45 (tentative). 
The 1936 rate for the first eleven months is, therefore, 
decidedly more favourable than those for 1933, 1934 
and 1935, all of which were years with exceptionally 
low rates of occurrence of fatalities in bituminous coal 
mines. The anthracite fatality rate of 4-65 for the 
first eleven months of 1936 is about equal to the 4-67 
rate for the corresponding period of 1933 and the 
4-62 rate for that of 1934, but is somewhat lower than 
the rate of 5-43 in the records for the eleven months of 
1935. 

The combined fatality rate of anthracite and bitu- 
minous mines for the first eleven months of 1936 is 
2-52, which is materially lower than the 2-82 rate 
for the similar period of 1935, or the rate of 2-69 for 
the corresponding period of 1933. It is also consi- 
derably lower than the 2-78 rate for the entire record 
year of 1933. ‘ Hence,” the Bureau states, ‘ there 
is hope that the 1936 rate will be lower than the low 
coal-mining fatality rate of 1933, though the occurrence 
of five major disasters with eight, five, nine, ten and 
five fatalities, respectively, seriously handicaps the 
effort to break the 1933 low fatality record. There 
was only one major disaster (seven deaths) in 1933.” 


It is early yet to draw definite conclusions from the 
agreement which has been arrived at between the 





General Motors Corporation and the United Automobile 
Workers of America. Under it, the stay-in strikes 
are to end on terms which the men’s leaders consider 
to be satisfactory. One phrase in the document 
suggests, however, that the settlement is, in effect, a 
defeat for the Committee for Industrial Organisation, 
which was behind the United Automobile Workers 
of America. The aim of Mr. Lewis and the C.L.0O. 
was to secure the right to represent the whole of 
the industry’s workers in negotiations with the em- 
ployers—in other words, to exclude not only com- 
pany unions but also craft unions and_ establish 
an all-embracing industrial union in their place. 
The agreement, according to The Times correspondeni 
at New York, specifically denies them that right. 
The United Automobile Workers of America is recog- 
nised as the collective bargaining agency for its own 
members only and not for all the employees of the 
General Motors Corporation. 


In view of the threat of the leaders of the Committee 
for Industrial Organisation to attack the steel industry 
when the trouble with General Motors is over, informa- 
tion regarding the growth of employee representation 
plans published in Steel Facts, an organ of the American 
fron and Steel Institute, is of topical interest. In 
June last, it is stated, elections of employee representa- 
tives were held in 30 plants, and 92 per cent. of the 
eligible workers voted. In December, elections took 
place in two further important plants, viz., the American 
Rolling Mill Company and the Weir.on Steel Company, 
and in each case, more than 97 per cent. of the 
eligible workers voted. These elections of representa- 
tives to carry on collective bargaining with the em- 
ployers are conducted by the workers themselves and 
the balloting is secret. 


Speaking at Nottingham last week, Sir Harold 
Bowden, vice-president of the Federation of British 
Industries, said that the 42-hour week was bound 
to come and the wrong way for it to come was by 
legislation that would impose sudden restrictions and 
regulations upon firms that were unprepared. That 
was the way it had come in France, Germany, the 
United States, and New Zealand. The movement was 
too strong for British employers to hold out indefinitely. 
Sooner or later the shorter working week would have 
to be arrived at voluntarily or it would be un- 
pleasantly imposed. by law. 


The weekly organ of the International Labour Office 
at Geneva states that an Order relating to the extension 
of accident insurance to occupational diseases was 
issued in Germany, in December last. This Order, 
besides changing some details of administrative 
procedure, makes a number of amendments in the 
schedule of occupational diseases giving rise to com- 
pensation. The diseases added to the schedule are 
those due to halogene derivatives of hydrocarbons 
of the aliphatic series, cancer and lesions of the urinary 
system due to aromatic amines, and severe asbestosis. 
The most important amendment extends the right to 
compensation for silicosis to all industries and occu- 
pations covered by accident insurance. The text 
relating to compensation for chronic and chronic- 
recurrent diseases of the skin due to soot, paraffin, tar, 
anthracene, pitch and similar substances, is replaced 
by a text providing for compensation for cancer of 
the skin and lesions of the skin tending to favour the 
outbreak of cancer due to the same substances. 


Compensation for skin diseases caused by any of the 
poisonous substances mentioned in the schedule (lead, 
phosphorus, mercury, arsenic, &c.) will in future be 
granted only when they are due to general poisoning 
by the products in question. Finally, the text of the 
schedule relating to chronic and  chronic-recurrent 
diseases of the skin, due to galvanising processes and 
exotic woods, is replaced by a text providing for com- 
pensation for severe or recurrent occupational diseases 
of the skin entailing a change of trade or the abandon- 
ment of all vocational activity. Drafting changes are 
made in the schedule relating to diseases due to phos- 
phorus and manganese and their compounds, and to 
X-rays and radio-active substances. 








BrusH-Lsunestr6M Sets at Bricuton.—The first of 
the two 37,500-kW Brush-Ljungstrém sets, ordered from 
Messrs. The Brush Electrical Engineering Company, 
Limited, Faleon Works, Loughborough, by the Brighton 
Corporation Electricity Undertaking for extensions at 
Southwick Power Station, has been installed and was 

laced on commercial load on February 4. We are 
informed that it took part of the station load up to 
25,000 kW with complete success, and that the station 
engineering staff report excellent balance and steadiness 
of running. The two generators are, we understand, the 
largest Brush-Ljungstrém sets built by Messrs. Brush at 
Loughborough. 
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includes condenser, fresh-water service and sanitary 
pumps, lubricating-oil circulating sets, bilge pump, and 
pumps for the cylinder and piston cooling systems. 
There are also two Cochran composite boilers in the main 
engine room for supplying hot water for the passenger 
accommodation, and steam and hot water for heating 
purposes. These boilers are arranged either for 
exhaust-gas heating or for oil firing. The auxiliary 
plant in the second engine room includes deck washing 
and fire pump, a ballast pump, an emergency air 
compressor, a bilge pump and oil purifiers, and transfer 
pump. 

The cargo space on the vessel comprises four holds 
and two ‘tween decks spaces with hatches. No. 1 
hold has a capacity for 1,725 cub. m. (2,260 cub. yds.) 
of grain, and 1,528 cub. m. (2,000 cub. yds.) of bales. 
No. 2 hold is of the same capacity. No. 3 hold has 
a capacity for 850 cub. m. (1,113 cub. yds.) of grain, 
and No. 4 hold a capacity for 1,370 cub. m. (1,795 cub. 
yd.) of grain and 1,180 cub. m. (1,546 cub. yd.) of bales. 
The *tween decks spaces each have a capacity for 439 
cub, m. (575 cub. yd.) of grain and 405 cub. m. (530 cub. 
yd.) of bales. The cargo hatches are served by eight 3-ton 
derricks, eight 5-ton derricks, and one 25-ton derrick, 
all electrically operated. All the deck auxiliaries are 
also electrically operated. The tanks have a capacity 
for 285 cub. m. (28) tons) of fresh water, and 1,030 
cub. m. (910 tons) of oil fuel. The double bottom has 
a capacity for 79-8 cub. m. (78-5 tons) of water 
ballast, 898 cub. m. (88.4 tons) of fresh water, 218-6 
cub, m. (193 tons) of fuel oil, and 36 cub. m. (32 
tons) of lubricating oil. The peaks have a capacity for 
318 cub. m. (313 tons) of fresh water, but can also be 
used for water ballast. 

Careful attention has been given to the reduction 
of fire risks, the equipment including Lux-Rich and 
Derby fire-extinguishing plants, foam extinguishers, 
and the usual water services. There is also a fire- 
patrol station with members of the crew specially 
trained in methods of fire fighting always on watch. 
There are 13 lifeboats in all, two carried on Columbus 
davits on the promenade deck, and nine carried on 
similar davits on the boat deck. The two boats on 
the promenade deck each have a capacity for 55 persons, 
and are each 28 ft. long. The nine remaining boats 
are 30 ft. long, and, in addition, the vessel carries an 
18-ft. dinghy and two 30-ft. motor boats, also on the 
boat deck. The boats have a total capacity for 1,200 
persons. The passenger accommodation is ventilated 
throughout on the Thermotank system, while natural 
ventilation is provided for the cargo holds and stores. 
The vessel is fitted with a Sperry gyro compass and the 
usual wireless installation. 








Farapay Mepau.—The fifteenth award of the Faraday 
Medal has been made to Professor André Blondel, of 
Paris, by the Council of the Institution of Electrical 
Engineers. 


ANNUALS AND REFERENCE BOOKS. 


Directory of Quarries, Clayworks, Sand and Gravel 
Pits, 1937.—The seventh edition of this directory, 
which is published biennially, is similar in general 
arrangement to the last four previous issues. It is 
divided into three main sections, the first of which 
consists of a general alphabetical list of quarries, clay- 
works, and sand and gravel pits. The data given include 
postal and telegraphic office addresses and telephone 
numbers; the name, situation, telegraphic address 
and telephone number of the quarry, works or pit, 
and a brief description of the firm’s products. The 
second section contains the same information, but 
this is arranged geographically under counties. The 
full particulars are repeated for each entry, thus 
obviating laborious cross reference to the first section. 
The third section comprises a list of quarries and pits 
classified according to the main products, and the book 
closes with an alphabetical register of proprietary 
names and useful tabulated data giving weights of 
material, &e. Much care has obviously been extended 
in making the volume as complete and up to date as 
possible. It is published, price 6s. net, by Messrs. The 
Quarry Managers’ Journal, Limited, Salisbury Square 
House, London, E.C.4. 


The Blue Book—The Electrical Trades Directory and 
Handbook.—The 1937 edition of the Blue Book, which 
is published by Messrs. Benn Brothers, Limited, 
Bouverie House, Fleet-street, London, E.C.4, differs 
little from its predecessors either in size or in potential 
utility. It provides first and foremost, a comprehensive 
directory to the electrical industries, including the 
names, addresses, telephone numbers and telegraphic 
addresses of most of the important organisations, 
firms and persons engaged in the generation of electricity 
or in the production and marketing of electrical goods 
for any purpose. Its definition of what constitutes the 
electrical trade is wide and the names of suppliers of 
raw material and semi-finished products are also to be 
found in it, as well as most of the large engineering 
undertakings which are users of electricity on a large 
scale. Generation and transmission of energy are, of 
course, fully covered, as are its chief users. Reference 
to the various sections into which the directory is 
divided is facilitated by the provision of thumb tabbed 
index cards. The price is 25s, net. 


Jane’s All the World’s Aircraft, 1936. — Having 
reached its 26th year of issue, Jane’s All the World’s 
Aircraft has now firmly established its position as the 
most complete and reliable source of data relating to the 
civil and military aircraft of all countries of the world 
available to the public. In the preface, Mr. C. G. 
Grey, joint editor with Mr. Leonard Bridgman, refers 
to the fact that the international situation has led to 
some tightening up of the regulations which prevent 
manufacturers from sending out descriptions of new 
machines, but remarks that this has had rather less 











effect than was anticipated. In any case we find that 
616 machines are described in the aeroplane section 
of which 249 are new designs ; some of the latter, in 
fact, are still in the experimental stage. By the 
elimination of data relating to obsolescent types and 
by rigid compression it has been found possible to 
include considerably more useful information in this 
edition than in previous volumes without increasing 
the number of pages, for which users will be grateful. 
In most cases the descriptions given are accompanied 
by reproductions of photographs or line drawings 
which form a valuable feature of the work. The 
data given have in all cases been corrected up to the 
end of October, 1936. The aero-engine section occupies 
about a hundred pages of which 27 are devoted to 
British engines and 24 to those of the United States. 
In each case the design and construction are described 
in detail and particulars are given of weights, dimen- 
sions, performance, &c. As in the case of aircraft 
most of the engines are illustrated. The concluding 
section of the book, necessarily brief, is devoted to 
airships and is mainly occupied with illustrated descrip- 
tions of the Graf Zeppelin and Hindenburg, sectional 
drawings of the latter being reproduced. The printing 
of the text and illustrations leaves nothing to be 
desired and the publishers, ‘Messrs. Sampson Low, 
Marston and Company, Limited, London, must again 
be congratulated on the general production of the work, 
the price of which is two guineas net. 

Garcke’s Manual of Electrical Undertakings.—The 
thirty-ninth edition of (arcke’s Manual of Electrical 
Undertakings, which is published by the Electrical 
Press, Limited, 13-16, Fisher-street, Southampton- 
row, London, W.C., at the price of 37s. 6d. net, is so like 
its immediate predecessors, both in arrangement and 
in the completeness of the information which it con- 
tains, that it is difficult to comment upon it. It com- 
prises nearly 2,100 pages of text, which make a record 
of the available technical, financial and commercial 
information of the electricity-supply undertakings in 
Great Britain and throughout the British Common- 
wealth. This is extraordinarily up to date, and though 
we have noticed one or two cases where more recent 
information might have been included, we ascribe this 
less to lack of enterprise on the part of the editor than ° 
to reluctance on the part of those from whom the 
necessary data was sought. The manual also deals in 
an equally comprehensive fashion with electric railway, 
tramway and trolley-vehicle systems, electrical manu- 
facturing companies and investment trust and allied 
concerns to the total of over 5,000. Other features 
include directories of officials and contractors, while 
the progress of the industry is adequately mirrored in 
a “ progress of the year section.” 





CaLENDAR.—Messrs. Flather and Company, Limited, 
10, Briggate, Leeds, 1, have sent us a useful daily tear-off 
calendar. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are furnished. Details may be obtained on 
application to the Department at the above address, 
quoting the reference numbers given 

Clocks, three, comprising a weight-driven single-dial 
tower clock at Beit Bridge Customs House, Transvaal ; 
a weight-driven Westminster-chiming turret clock at 
Durban; and an electric turret clock at the Police 
Barracks, Bloemfontein Chief Electrical Engineer, 
Public Works Department, Pretoria ; April 3. ( 
31,157.) 

Steel Pipes spigot and socket, roller supports, collars, 
&c. Municipality of Singapore. Closing date in London 
or Singapore, March 17. (T.Y. 31,163.) 








PERSONAL 


Messrs. BinMincuamM Evecrric Furnaces, Limirep’ 
Birlee Works, Tyburn-road, Erdington, Birmingham, 
have acquired, by an agreement with Messrs. G. Siebert 
G.m.b.H., sole manufacturing and patent rights, in 
connection with Kaercher electrically-heated salt baths, 
for Great Britain and the British Empire (except Canada). 

Messrs. A. C. Wickman, Limrrep, Coventry, are now 
the sole agents in Great Britain and Ireland for the 
material-testing and balancing machines made by Messrs. 
Losenhausenwerk, Dusseldorf, Germany 


Mr. BD. R. Pye, Se.D., M.I.Mech.E., F.R.Ae.S., who | 


has held the post of Deputy Director of Scientific 
Research, Air Ministry, since October, 1925, has been 
appointed Director, on the retirement of Mr. H. E. 
Wimerrts, C.B., C.B.E., F.R.Ae.S. Mr. W. 8S. Farren, 
M.B.E., F.R.Ae.S., has been appointed Deputy Director 
in suecession to Dr. Pye 

The Minister of Health, Sir Kingsle Wood, has 
approved the appointment of Mr. G. C. Norrnu, M.C., 
an assistant secretary of the Ministry 








Sin Wittsam C, Currie has been elected a member of 


the General Committee of Lloyd's Register of ay 


71, Fenchurch-street, E.C.3, in succession to the Hon. 
Alexander Shaw Mr. K. R. Peury, M.C., who has 


succeeded to the chairmanship of the London General 


Shipowners’ Society in consequence of the death of 


Mr. R. 1. Dodsworth, O.B.E., has taken a seat ex-officio | 


on the Committee of Lloyd's Register 

Mr. Rovert ANDERSON MacGrecor, M.1.Mech.E.. 
has been appointed metallurgical inspector in the Indian 
Stores Department by the Government of India 

Mr. R. Pattison, who has been on the staff of Messrs 
Merz and MeLellan for over 20 years, has been appointed 
issistant for overhead equipment on the electric-traction 
staff of the London and North Eastern Railway Company 

Me. Arruur WinpHAM BaLpwitn has been appointed 
« director of the Great Western Railway Company. He 
is the second son of the Prime Minister and a director of 


the Round Oak Steel Works and of Messrs Redpath, | 


Brown and Company, Limited 








INTERNATIONAL COMPETITION FOR SURFACE COATINGS 
oN ALUMINIUM For the purpose of extending the 
fields of application of aluminium and its alloys, a com 
petition has been inaugurated by the Bureau Inter- 
national des Applications de l'Aluminium, 23 bis, rue 
de Balzac, Paris, 8e, with the support of the leading 
European aluminium producing companies, among them 
Messrs. The British Aluminium Company. Limited, 
Adelaide House, King William-street, London, E.C.4. The 
competition, which is international in scope, is intended 
to encourage researches into the chemical production of 
surface coatings on aluminium and its alloys, with the 
“nt 





rbje« t of evolving a process constituting an improvern 


on the M.B.V. (Modified Bauer-Vogel) process. The | 


competition does not cover processes ot protection by 
lacquers, varnishes, paints, waxes, or similar coatings. 
Intending competitors may obtain full particulars, 
entry forms, &c., from the Bureau International or from 
Messrs. The British Aluminium Company The closing 
date for the submission of coated samples of aluminium 
is June 1 


CONFERENCE ON INDUSTRIAL PHysics The second 
Conference on Industrial Physics will be held under the 
auspices of the Institute of Physics in the Physics Depart 
ment of the University of Birmingham, Edgbaston, 
Birmingham, from March 18 to 20. The subject of the 
Conference is “‘ Optical Devices in Research and In- 
dustry,’ and an Exhibition of instruments, apparatus 
and books cognate to the subject of the Conference is 
being arranged The Presidential Address on “* Spectro 
scopy in Industry ” will be delivered by Professor A. 
Fowler, C.B.E., F.R.S.. on March 18, and, in addition, 
lectures and discussions on the following subjects are 
being arranged * Colorimetry, Spectrophotometry, 
and the Inspection of Manufactured Products for ‘Appear- 
ance"; “ Polarimeters, Saccharimeters and Refracto- 
meters in Sugar, Jam-Boiling, and Other Industries ” 

The Application of Electron Diffraction to Industrial 


Problems ” “ Industrial Uses of Photocells”’; and 


Optical Gauges for Metrology and Engineering.’ Visits | 


to local works and research laboratories will take place 
on Saturday, March 20, and a Conference dinner will be 
held at the Grand Hotel, on March 18. There will be 
no Conference fee, and membership is open to all inter- 
ested. Further particulars may be obtained from the 
secretary of the Institute of Physics, 1, Lowther-gardens, 
South Kensington, London S.W.7 


| CONTRACTS. 

Messrs. THe Generac E.ecrric Company, LimiTep, 
| Magnet House, Kingsway, London, W.C.2, have received 
orders for important sections of the complete rolling-mill 
plant for hot and cold-rolled strip and tin-plate to be 
installed by Messrs. Richard Thomas and Company, 
| Limited, Ebbw Vale. Approximately 3,000 tons of 
mechanical plant will be produced at the firm's Fraser 
and Chalmers Engineering Works, to drawings supplied 
by Messrs. The United Engineering Company of America. 
This machinery will consist of the cold-rolling section 
of the scheme, which includes three skin-pass mills, and 





Tr. | coilers, de-coilers and shears. Three 1,500-h.p., direct- 


current motors for the cold-strip mill, motors for the 
continuous hot-strip mill, and control gear, transformers 
and switchgear are to be built at the firm’s Witton works, 

Messrs. British Timken, Limrrep, Cheston-road, 
Aston, Birmingham, are now completing an important 
| order for heavy-duty roller bearings for a large four-high 
continuous cold-strip rolling mill built by Messrs. Demag 
Aktiengesellschaft, Duisburg, Germany. Forty-two 
bearings are being supplied and the total weight is 
43} tons. The bearings are for the backing-up and work 
rolls of the mill and their dimensions are 26 in. by 42 in. 
by 25} in., and 10} in. by 15} in. by 104 in., respectively. 
They are capable of taking a load of about 1,560 tons at 
mill speed. 
| Messrs. Swan, Hunter, anp WieHam RICHARDSON, 
Limirep, Wallsend-on-Tyne, have received an order 
from Messrs. The Shaw, Savill and Albion Company, 
| Limited, for a 26,500-gross ton passenger quadruple- 
screw motorship, to carry from 500 to 600 cabin-class 
| passengers. She will open up a new route for passenger 
traffic to New Zealand, proceeding via Cape Town, 
Durban and the main Australian ports. Her propelling 
machinery will comprise engines of the Doxford type, 
and it is expected that she will make her first voyage 
from London early in 1939 

Messrs. RANSOMES AND Karier, Limrrep, Waterside 
Ironworks, Ipswich, have received from the Egyptian 
Government a contract for the construction of sluice 
gates on the new Mohammed Ali Barrage, which is being 
| built at the junction of the Nile, north of Cairo. Ninety- 
four pairs of sluice gates and six power operated machines 
i special design, for use with the gates, are to be built. 


The work will extend over three years. 

Messrs. WesTINGHOUSE BRAKE AND SiGNat Com- 
PANY, Limirep, 82, York-road, King’s Cross, London, 
N.1, have received a contract from the London County 
Council for the whole of the new battery-charging equip- 
ment for the fire-appliance batteries at the new L.C.C. 
Fire Brigade Headquarters. The equipment, which will 
be of the metal-rectifier type, will be supplied through 
the electrical contractors, Messrs. The Bower Engineering 
Works (Electrical and General), Limited, 14, Nicholas- 
lane, London, E.C.4 








BOOKS RECEIVED. 


Air Ministry leronautical Research Committee. Reports 
and Memoranda No. 1687. Performance and Longi- 
tudinal Stability of a Single-Engined High-Wing 
Monoplane. Experiments on a Quarter-Scale Model 
with Airscrew Running. By L. W. Bryant, D. H. 
WiiiiaMs, and A. F. Brown. [Price 3s. 6d. net.] 
No. 1691. Comparison of Drag of Trousered and 
Retractable Undercarriages By Dr. R. Jones, A. H. 
Beit and A. F. Brown. [Price ls. net.] No. 1701. 
The Effect of Central Cutaway in Split Flaps on the 

| Trim of a Low-Wing Monoplane. By D. W. Borrie, 
C., CaLLen and K. W. Kirksy. [Price 3s. net. 

No. 1704. Structure of Turbulence in a Natural Wind, 
with a Description of a Sensitive Pressure Gauge. By 
\. Granam. [Price 2s. 6d. net.| No.1707. Trailing- 
Edge Flaps in Relation to Take-Off and Landing of 

Landplanes. By 8S. B. Gates. [Price 4s. 6d. net.] 

No. 1711. A Successive Approximation Process for 

Solving Simultaneous Linear Equations. By J. Morris. 

| [Price 2s. net.}] No. 1712. Full-Scale and Model 


Porpoising Tests of the Singapore IIc. By W. G. A. 
Perrine and J. L. Hurcatnson. [Price 3s. 6d. net.] 
No. 1713. Full-Scale Tests of Slots and Flaps on a 

| Heinkel He.64, with Special Reference to Landing. By 
J. E. Sersy and H. B. Squire. [Price 2s. 6d. net.] 
No. 1718. The Use of Dynamically Similar Models 

| for Determining the Porpoising Characteristics of Sea- 

| planes. By L. P. Coombes, W. G. A. Perrine and 
L. Jounston. [Price 2s. 6d. net.] No. 1719. Full- 
Scale Tests of the Hendy Heck. (With an Appendix 
Giving Pilot’s Notes.) By A. E. Woopwarp Nutr 
and P. A. Hurron. [Price 3s. net.| No. 1722. The 
Effect of a Reduction of Aileron Torsional Stiffness on the 
Flutter of a Model Wing. By V. M. FaLKner, W. P. 
Jones and C. Scruron. [Price ls. 3d. net.] London : 
H.M. Stationery Office 

Blueprint Reading for the Building and Machine Trades. 
By Ben F. Hespercer and CLEMENS NICHOLAS. 
London : MeGraw-Hill Publishing Company, Limited. 
[Price 108. 6d.) 

The Motor Ship Reference Book for 1937. Compiled by 
the Staff of “The Motor Ship.’ London: Temple 
Press Limited. [Price 5s. net.]| 


| 
| 
| 
| 
| 
| 








| THe Instrrution or Nava Arcurrects.—Mr. Arthur 
| Dansie, assistant secretary of the Institution of Naval 
Architects, 2, Adam-street, Adelphi-terrace, London, 
| W.C.2, is to retire at the end of February after 44 years’ 
service in the Institution. Lord Stonehaven recently 
made a presentation to Mr. Dansie, on behalf of the 
Council, in recognition of his long services to the In 





stitution, 
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LAUNCHES AND TRIAL TRIPS. 


“ WESTRALIA.”’"—Twin-screw motor cargo ship; two 
B. and W. Diesel engines, together of 4,000 h.p. Trial 
trip, January 16. Main dimensions: 415 ft., by 56 ft. 5 in., 
by 27 ft. 6in. Built by Messrs. The Nakskov Shipyard, 
Limited, of Nakskov, Denmark, to the order of the 
Orient Steamship Company, Limited, of Copenhagen 

** BALMORALWOOD.”-—Single-screw cargo steamer ; 
triple-expansion superheated-steam engines supplied by 
Messrs. The North Eastern Marine Engineering Company, 
Limited, Wallsend-on-Tyne. A Hawthorn-Gétaverken 
turbo-compressor unit is installed. Trial trip, Feb- 
ruary 2. Main dimensions, 465 ft. by 56 ft. 9 in. by 
38ft.6in. Built by Messrs. R. and W. Hawthorn, Leslie 
and Company, Limited, Hebburn-on-Tyne, to the order 
of Messrs. The Constantine Shipping Company, Limited, 
Middlesbrough. 

* CamMEo.”’—Single-screw coastal motorship; two 
cycle, trunk-piston, airless-injection, eight-cylinder Har 
land-B. & W. Diesel engine. Trial trip, recently. Main 
dimensions, 199 ft. by 32 ft. 6 in. by 15 ft. Built by 
Messrs. A. and J. Inglis, Limited, Pointhouse Shipyard, 
Glasgow, to the order of Messrs. William Robertson, 
Glasgow. 

* REGENT PANTHER.” —Single-screw cargo motorship :; 
single-acting, four-stroke, ten-cylinder Harland-B. & W. 
Diesel engine constructed by Messrs. J. G. Kincaid and 
Company, Limited, Greenock. Launch, February 11. 
Main dimensions, 485 ft. by 66 ft. 6 in. by 35 ft. Built 
by Messrs. Swan, Hunter and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for Messrs. C. T. Bowring 
and Company, Limited, London and Liverpool. 











NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday 


Welsh Coal T'rade.—Operators on the Welsh steam coal 
market throughout the past week encountered increasing 
difficulty in arranging new business, particularly for 
loading before April. They were consequently unable to 
take full advantage of the sustained demand experienced 
in all trades and quotations were again smartly advanced 
all round. Collieries, as a rule, have well sold their pro- 
ductions over the first half of the year, and although 
outputs were steadily increased it was not expected that 
supplies would become more easy to secure for a long 
time ahead. As a result of the shortage, together with 
the extremely high prices ruling, French and Mediter- 
ranean customers have diverted some business which, 
in the past, has always been held in South Wales to 
North East Coast and Continental producers. So far as 
could be ascertained, these were generally in respect of small 
quantities which were wanted immediately and reports 
that some large orders have been lost to the district lack 
confirmation. During the week the Buenos Aires Ele« 
tricity Works placed an order with local exporters for 
| about 180,000 tons of sized coals for delivery over is 
months, commencing June next. As had been their 
custom in the past few years, the same buyers placed 
business for a similar quantity of coal with German 
producers. Large coals were in sustained request and 
with supplies extremely limited Best Admiralties rose 
to 25%. to 26x., while for the occasional small lots offered 
on the market for prompt shipment even higher figures 
were conceded. Other large descriptions showed similar 
advances. The washed small and sized kinds were 
practically unobtainable over the first half of the year, 
and a strong tone ruled. Other descriptions were ver) 
searce and firm. The demand for cokes outstripped pro 
duction and quotations were well maintained at recent 





high levels. 

Tron and Steel Trades.—Strong conditions generally 
prevailed in the iron and steel and allied trades of South 
Wales and Monmouthshire last week. Most concerns 
were fully engaged in the execution of orders already on 
hand, and were still unable to accept fresh business on 
normal lines. The shortage of scrap and pig-iron was 
causing some concern, but so far operations at the works 
were not affected. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Training Scheme for Unemployed.—The shortage of 


skilled men is a problem to which industrialists hav« 
been unable to find a solution. The Lord Mayor of 
Sheftield (Councillor Mrs. A. E. Longden) asserts that 
there are plenty of vacancies which cannot be filled 
because of this deficiency. She says the whole matter 
needs careful consideration, and has promised to do her 
best to arrange a meeting bet ween employers, trade-union 
representatives, and the civic authorities, with a view 
to putting before the Government a scheme for establishing 
schools in Sheffield for training unemployed to fill 
vacancies. Manufacturers admit that the Government 
have done much through vocational schools, but suggest 
that the better method would be to subsidise specific 
industries for this particular purpose. 

Tron and Steel.—-In most sections of the iron and steel! 
trades the position has undergone little change. Many 
complaints are heard of steel shortage and delay. On 
the other hand, deliveries of pig-iron and hematite 
have been maintained as a result of the steelmakers 
contracting with suppliers on the North East Coast for 
tonnages covering six to eight months’ requirements. 
Despite considerable extensions to melting plant, the 
outputs of basic and acid steels are insufficient to meet 
the demands of the finished branches. The scrap market 
| is active. Merchants are obtaining better prices than 
for many years. In the heavy machinery and engineer 
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ing branches orders are more plentiful. Railway under- 
takings in this and other countries are scrapping obsolete 
rolling-stock and buying modern equipment. Wheels, 
axles, springs, and tyres are all in strong request. 
Sheffield’s output of buffers shows a large increase, a 
gratifying improvement having been reported in trade 
with India, which at one time was the city’s largest 
market for such products. Work is proceeding rapidly 
in the production of large forgings, castings, and machin- 
ery for the new liner being built on the Clyde. The bene- 
ficial effects of the Government’s defence programme are 
now being felt to the full. Producing works are operat- 
ing to capacity, working three shifts a day. Record out- 
puts of special steels are reported. Aircraft needs are 
substantial, while the motor-car industry is calling on 
Sheffield for its supplies of steel and accessories, includ- 
ing gearboxes, crankshafts, clutch plates, and engine 
parts. Mining equipment is in better demand. In some 
areas the shortage of small coal is causing concern. 
Collieries are considering the installation of machinery 
for the crushing of large coal. Should this development 
be widespread, Sheffield works specialising in the produc- 
tion of all types of crushing plant will benefit consider- 
ably. Toolmakers’ order books have greatly improved. 
Outputs are reaching record dimensions. 

South Yorkshire Coal Trade.—-Better business is passing 
on export account. At Hull, Yorkshire best hards, 
washed doubles and washed singles have advanced 6d. 
per ton, and washed smalls and slacks Is. per ton. Derby. 
and Notts. top hards show a rise of 6d. The difficulty 
in obtaining supplies is hindering forward business, 
though heavier tonnages of fuel have recently reached 
the ports serving this area. There is a strong inland 
demand for steam coal. Best hards are quickly taken 
up, while other qualities of industrial fuel are in active 
request. Small coal is in short supply. Electricity under- 
takings and coke works are good consumers. The house- 
coal market has an improved appearance. Quotations 
are: Best hand-picked branch, 27s. 6d. to 29s%.; South 
Yorkshire, 248. to 26s.; best house, 22s. to 24s%.; best 
kitchen, 20s. to 21s. 6d.; Derbyshire selected, 23s. 6d. 


to 24s.; Derbyshire seconds, 22s. to 23s.; Derbyshire 
brights, 2ls. to 23s.; large nuts, 20s. to 2ls.: and 
kitchen nuts, 18%. to 19s. 








NOTES FROM THE NORTH. 


Grascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade have not changed over the week, and all the works 
are so fully booked up far ahead that buyers have some 
difficulty in getting. new business accepted. Home 
requirements represent a very heavy tonnage and these 
naturally take precedence over other business, and 
makers are doing their utmost to speed up deliveries. 
There are also quite a number of important overseas 
inquiries at present in the market, but under the prevailing 
conditions few of these can be considered for the meantime. 
This position is rather regrettable as many of the buyers 
are old customers who, during recent times, were unable 
to place business because of the unsettled state of the 
world generally. Pressure from local consumers is 
unabated and all plant in this area is running to capacity. 
In the black steel-sheet trade a very similar state 
prevails, and the home demand accounts for most of the 
current output. The raw material position is without 
change, but certain negotiations are now taking place 
which, if successful, will materially relieve the situation. 
Prices are firm and are as follows :—Boiler plates, 
101. 0s. 6d. per ton: ship plates, 91. 10s, 6d. per ton ; 
sections, 91. 3s. per ton ; medium plates, 9/. 18s. per ton ; 
black steel-sheets, No. 24 gauge, in minimum 4-ton lots, 
121. per ton; and galvanised corrugated sheets, No. 24 
gauge, in minimum 4-ton lots, 141. per ton, all delivered 
Glasgow stations. 

Malleable-lron Trade.—Quite considerable activity is 
still general in the West of Scotland malleable-iron trade 
and orders on hand are regarded as very satisfactory. 
The re-rollers of steel bars remain busy but the raw 
material position is still acute. The following are the 
current market quotations :—Crown bars, I1l. 10s, 
per ton for home delivery, and 101. 10s. per ton for 


export; and re-rolled steel bars, 91. 10s. per ton for 
home delivery or export. 
Scottish Pig-Iron Trade.--In the pig-iron trade of 


Scotland pressure for deliveries is as strong as ever 
and production continues at a maximum. Consumer's 
requirements are so heavy that no stocks are held and 
the current output is going rapidly into consumption. 
Prices are unchanged and are as follows :—Hematite, 
98s. per ton, and basic iron, 82s. 6d. per ton, both deli- 
vered at the steelworks; and foundry iron, No. 1, 
90s. 6d. per ton, and No. 3, 88s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Tron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, February 13, amounted to 543 tons. 
Of that total, 477 tons went overseas, and 66 tons coast- 
wise. During the corresponding week of last year the 
figures were 66 tons overseas and 60 tons coastwise. 
making a total shipment of 126 tons. 

Shipbuilding.—Messrs. The Caledon Shipbuilding and 
Engineering Company, Limited, Dundee, have secured 
another contract from Messrs. The Adelaide Steamship 
Company, Limited. The announcement was made 
last week when the Caleclon Company launched the first 
of two steamers they are building for the same owners 
for service in Australia. Messrs. The Blythswood 
Shipbuilding Company, Limited, Scotstoun, have 
received an order from Messrs. The Anglo-Saxon Petro- 
leum Company, Limited, London, for a twin-screw 
shallow-draught steam tanker of about 4,000 tons. The 
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propelling machinery will be built by Messrs. Aitchison, 


Blair, Limited, Clydebank, and Babcock & Wilcox 
boilers will supply the steam. 
Contracts.—Messrs. The | Clydeside Constructional 


Company, Limited, Bridge-of-Weir, Renfrewshire, have 
received a contract from Messrs. The British Aluminium 
Company, Fort-William, in connection with the exten- 
sions to the Lochaber power scheme. The contract 
embraces the doubling of the wer house and the 
factory, and the cost will be about 50,000/. Messrs. 
Cowiesons, Limited, Glasgow, who have carried out a 
number of contracts for the Air Ministry, have received 
another in connection with the establishment of a 
Royal Air Force base at Novar Aerodrome, near Ding- 
wall, Ross-shire. This base is to be renamed Evanton 
air base and it will be a permanent training camp. 
Messrs. Cowiesons’ contract, which will amount to about 
70,0001., is to be completed in six months, and one of 
the reasons which secured it was that they could under- 
take to complete the work in the time. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is continued acute 
scarcity of Cleveland foundry iron, and prospects of 
material relief to the stringent situation are still remote. 
Merchants complain of difficulty in obtaining supplies 
under contracts to meet their obligations to customers, 
but makers continue to provide home users with parcels 
that suffice to keep works regularly employed. Consumers 
continue to complain considerably, however, of having 
to depend on hand-to-mouth deliveries to run their plant. 
Both home buyers and exporters are anxious to place 
orders for delivery over periods up to the end of the year, 
but producers are not disposed to entertain offers of any 
kind until they see indications of a change in the direc- 
tion of reducing arrears of delivery. Fixed minimum 
prices remain on the basi of No. 3 grade of iron at 81s. 
delivered here, 83s. delivered to various North Eastern 
areas, 84s. to Falkirk, and 87s. to Glasgow. 

Hematite.—There is next to no saleable East coast 
hematite pig-iron. Producers have very crowded 
order books and are consequently markedly disinclined 
to discuss new business, but claim they are still able to 
meet actual current needs of home consumers. Merchants 
manage to obtain command of a little tonnage from time 
to time and promptly avail themselves of the opportunity 
to make shipments to the Continent in part fulfilment 
of contracts of long standing. Recognised market 
values are still ruled by No. 1 quality of iron at 98s., 
delivered to local consumers. 

Basic Iron.—-The price of basie iron is unchanged at 
82s. 6d., but the quotation is nominal as makers’ own 
consuming works absorb the output. 

Foreign Ore.—While conditions in the foreign-ore 
trade prevent the resumption of negotiations for renewal 
of expiring contracts, imports against purchases made 
some time ago continue on a heavy scale, and consumers 
have good supplies. 

Blast-Furnace Coke.—The large make of Durham 
blast-furnace coke is passing steadily into use, mostly 
at local works. Sellers’ commitments are extensive and 
they are not seeking further orders. They put quota- 
tions at the equivalent of good medium qualities at 26s. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-tinished and 
finished iron and steel firms, though running plant at 
capacity and turning out record aggregate tonnages, 
are unable to cope with customers’ persistent calls 
for larger supplies. Producers of steel semis are con- 
siderably over-sold, and the increasing shortage of 
Continental material is adding to the embarrassment of 
re-rollers who are inconvenienced by inability to obtain 
adequate deliveries for present requirements. Buyers 
are prepared to place orders at prices ruling at the time of 
supply, but manufacturers are not disposed to enter 
into further contracts. Quotations for home business 
stand at : Commoniron bars, 101. 10s. ; steel bars, 91. 7s. ; 
steel billets (soft), 61. 5s.; steel billets (hard), 71. 10s. ; 
rivets, 13l.; steel boiler plates, LOI. 0s. 6d.; steel ship, 
bridge, and tank plates, ob. 10s. 6d. ; steel angles, 91. 3». 
steel joists, 91. 3s.; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over and 91. for smaller lots ; 
fish plates, 12/. 10s.: black sheets (No. 24 gauge), 121. ; 
and galvanised corrugated sheets (No. 24 gauge), 141. 

Scrap.—The demand for iron and steel scrap is heavy 
and increasing. Buyers are desirous of purchasing heavy 
steel at 65s., but merchants expect to realise more and 
are selling sparingly. Light cast-iron is upto 658. ; heavy 
cast-iron is firm at 75s., and 80s. is generally asked for 
machinery metal. 








Forre DE Paris.—In connection with the Paris Inter- 
national Trade Fair, which is to be held at the Parc 
des Expositions, Porte de Versailles, from May 15 to 31, 
an inventions competition has been organised. Any 
type of invention may be entered for the competition, 
whether it takes the form of an entirely new apparatus 
or device, or whether it represents an improvement 
which may be applied, for any purpose, to existing machi- 
nery and material, It must not, however, have been 
submitted for any other competition. The prize fund 
totals 25,000 frances, and “‘ grand,” first, and second prizes 
of 5,000, 3,000 and 2,000 francs, respectively, will be 
among those awarded. Further particulars «nd entry 
forms, which must be completed and returned by March 
31, may be obtained from the London oftice of the Fair, 
17, Tothlll-street, Westminster, S.W.}. 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, Westminster, 8.W.1, Annual 
General Meeting. ‘“* Ventilation with Air Conditioning in 
Modern Buildings,” by Mr. E. R. Dolby. Yorkshire 
Branch: Wednesday, February 24, 7.30 p.m., The 
University, Sheffield. Joint Meeting with Tue SHEFFIELD 
Society or ENGINEERS AND METALLURGISTS. ‘‘ Tele- 
vision,” by Mr. T. C. Macnamara. North-Western 
Branch : Thursday, February 25, 7.15 p.m., The Engin- 
eers’ Club, Albert-square, Manchester. “* Modern Forms 
of Water-Tube Boilers for Land and Marine Use,” by 
Dr.-Ing. F. Miinzinger, to be presented by Mr. E. Watson 
Smyth. Yorkshire Branch: Thursday, February 25, 
7.30 p.m., The Technical College, Great Horton-road, 


Bradford. ‘ Television,” by Mr.T.C. Macnamara. /n- 
stitution: Friday, February 26, 6 p.m., Storey’s-gate, 
Westminster, S.W.1. Extra General Meeting. ‘ The 
Training of Apprentices for Craftsmanship,” by Mr. 

P. M. Fleming. Hast Midlands Branch: Friday, 
February 26, 7 p.m., The Dujon Restaurant, Peter- 
borough. Joint Kceoting with THe PererBorovucH EnN- 
GINEERING Society. ‘ Feed Mechanisms,” by Mr. B. P. 
Cooper. 


InstiruTE OF MrtTALS.-—Birmingham Local Section : 
To-night, 7 p.m., The James Watt Memorial Institute, 
Birmingham, 3. ‘“ Non-Ferrous Welding,” by Mr. 

W. G. Hignett. 
OF ENGINEERS, —North- 
22, 6.15 p.m., 
* Layout, and 


INSTITUTION ELECTRICAL 
Eastern Centre Monday, February 
Armstrong College, Newcastle-upon-Tyne. 
Rupturing Capacity of Protective Devices in Motor 
Cireuits,” by Mr. J. O. Knowles. Western Centre : 
Monday, February 22, 7.15 p.m., The Washington-Singer 
Buildings, University College of the South-West, Prince 
of Wales-road, Exeter. ‘* A Review of Recent Develop- 
ments in Rural Electrification,’ by Mr. D. Ross. Scottish 
Centre : Tuesday, February 23, 7 p.m., The North British 
Station Hotel, Edinburgh. ‘ Recent Developments in 
Telegraph Transmission and Their Application to the 
British Telegraph Services,’ by Messrs. L. Harris, 
E. H. Jolley and F. ©. Morrell. Mersey and North Wales 
(Liverpool) Centre; Tuesday, February 23, 7.30 p.m., 
The Technical Institute, Grosvenor Museum, Chester. 
“ The Efficient Rating and Disposition of Supply a— 
ratus on High-Voltage Urban Systems,” by Mr. J. Eccles. 








Western Centre: Tuesday, February 23, 8 p.m., The 
Pump Room, Bath. Faraday Lecture: * Electricity 
in the Hospital,” by Mr. R. 8S. Whipple. /nstitution 
Thursday, Debeness 25, 6 p.m., Savoy-place, Victoria 


embankment, W.C.2. ‘ Applications and Construction 
of On-Load Tap-Changing Gear on Transformers,”’ by 
Mr. H. Diggle. Vest Wales (Swansea) Sub-Centre 

Thursday, February 25, 6.30 p.m., The Technical College, 
Mount Pleasant, Swansea. lransformer Testing,”’ by 
Mr. H. 8. Smith. 





INSTITUTION OF CiviL ENGINEERS. — Northern Ireland 
Association: Monday, February 22, 6.30 p.m., The 
Queen’s University, Belfast. ‘* Recent Signalling De 


velopments in Northern Ireland,” by Mr. 8. C. Madden. 
Institution : Tuesday, February 23, 6 p.m., Great George 
street, Westminster, S.W.1. ‘“* West Middlesex Main 
Drainage,” by Mr. D. M. Watson. Birmingham and 
District Association ; Thursday, February 25, 6.30 p.m., 
The Midland Institute, Paradise-street, Birmingham. 
Annual Joint Meeting with the Midland Branch of Tur 
INSTITUTION OF MECHANICAL ENGINEERS and the South 
Midland Centre of Tue InstrrutTion or ELecrrical 
EnaineErs. Lecture: “ The San Francisco-Oakland 
Bay Bridge,’ by Professor J. Husband. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, February 23, 7:30 p.m., 39, Elm 
bank-crescent, Glasgow, C.2. General Meeting. * Road 
Planning with Special Reference to Safety.’ by Mr. W. H. 
Budgett. 

INSTITUTION OF AUTOMOBILE ENGINEERS. Birming 
ham Centre : Tuesday, February 23, 7.30 p.m., The James 
Watt Memorial Institute, Birmingham, 3. “ Servo- 
Mechanisms Used in Automobile Engineering.” by Mr. 
8. H. Grylls. 

Nortu-Eastr Coast LNstTirurTion 
Suipsui_pers.-Friday, February 
Mining Institute, Neweastle-upon-Tyne. 
Engine Structures,” by Messrs. L. J. Le 
R. Stansfield. 

Roya Lxstirution. Saturday, February 27, 3 p.m.., 
21, Albemarle-street, W.1. ‘ Positive and Negative 
Electrons,’ by Lord Rutherford. 


or ENGINEERS AND 
26. 6 p.m., The 
* Vibration in 
Mesurier and 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Corrrer ror ’Bus-Bar Purposes.—-The Copper De- 
velopment Association, Thames House, Millbank, London, 
8.W.1, has recently issued a cloth-bound volume, entitled 
Copper for ’Bus-Bars. The book is a comprehensive and 
thoroughly up-to-date technical work, in which the 
latest information on the subject of copper for electrical 
*bus-bars and connections is summarised. It contains 
160 pages and its seven chapters deal with such matters 
as the current-carrying capacity, the thermal expansion, 
and the jointing of *bus-bar conductors, electromagnet ic 
stresses in *bus-bars, and indoor and outdoor high-voltage 
*bus-bars. The book is well written and contains a good 
deal of interesting and useful information. Many dia 
grams and reproductions of photographs of typical 
installations are included. No charge is made for the 
publication to responsible engineers, or those genuinely 
interested in the subject, and copies may be obtained on 
application to the Association, 
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TESTING BY PLASTER MODELS. 


NOTWITHSTANDING the increasing amount of 
space devoted to mathematics in engineering text- 
books, ultimate success in the process of solving 
many of our outstanding problems depends mainly 
on experimental methods of solution. This is 
particularly so in effecting an evaluation of the 
distribution of stress on structural members having 
complicated shapes, such as are associated with 
fillets, holes and keyways in the various parts of 
machinery. The well-established photo-elastic pro- 
cedure offers a means of obtaining a diagram of the 
localised system of stresses acting on models of 
celluloid utilised for the purpose, but greater prac- 
tical importance is sometimes attached to the 
maximum or overall effect of sectional discontinuities 
on the stress concerned. Moreover, there are limits 
to the significance of the conclusions arrived at with 
the aid of thin specimens of celluloid or other trans- 
parent substances, for when account is taken of 
materials with widely different values for the modulus 
of elasticity and Poisson’s ratio, it is not usually 
easy to take the two-dimensional systems of stresses 
thus derived and transform them into terms of the 
three dimensions suited, say, to the case of a shaft 
formed with keyways. In this connection, mention 
may also be made of the difficulty encountered in 
obtaining reliable results from fatigue tests with 
small specimens that are geometrically similar to 
the actual member under consideration; under 
these conditions the number of metallic crystals 
involved in the localised fracture of a specimen 
should, strictly speaking, satisfy the principle of 
similitude with respect to the number of crystals 
that would be implicated in a corresponding fracture 
on the actual member. 

With a view to overcoming these experimental 
obstacles in the way of progress, and at the same 
time supplementing mathematical analysis, various 
methods involving the use of models have been 
devised. One of these was utilised by Professor 
F. B. Seely and Mr. T. J. Dolan in the course of 








work described in a pamphlet entitled Stress Con- 





centration at Fillets, Holes and Keyways, as Found 
by the Plaster Model Method, published recently as 
Bulletin No. 276 of the Engineering Experiment 
Station at the University of [llineis. The aim of 
these investigators was that of verifying the accuracy 
of a method in which use is made of plaster of 
paris or “ pottery plaster,” the moduli of elasticity 
and rupture in bending for which were found to be 
respectively 1,000,000 Ib. and 600 lb. per square 
inch when the ratio of water and plaster is 7 : 10. 
This material proved to be particularly useful, since 
suitable curing of the specimens yielded a material 
for which the stress was practically proportional to 
the strain, up to the ultimate strength of the plaster. 

In carrying out tests for a structural member of 
prescribed form, the plaster is used for the purpose 
of making two specimens, one being a model of the 
given member and the other a test-piece of simple 
shape ; these are conveniently referred to as the 
model and the test-piece, respectively. On sub- 
jecting the specimens to the same type of stress 
and of sufficient intensity to cause fracture in both 
cases, the results obtained from the test-piece 
indicate the ultimate strength of the plaster under 
the action of simple bending or torsion, according 
to the type of loading applied, while the data derived 
from the model denotes the magnitude of the load 
that produced the same intensity and type of stress 
on the specimen of non- -uniform shape. Thus the 
comparative data affords a means of estimating 
the actual breaking stress associated with the given 
change of section on the model under examination. 
For the purpose of comparison with tests relating 
to the bending of beams, for example, the term 
‘“ stress-concentration factor” is assigned to the 
ratio of the bending moments required to produce 
fracture on the test-piece and model; the same 
term is applied also to the ratio of torques in cases 
where twisting moments are imposed on a model 
shaft and its corresponding test-piece. If, for 
instance, in experiments on beams containing holes 
or other discontinuities, the breaking stress for a 
model with such abrupt changes of section is found 
to be half the stress needed to fracture the related 
test-piece, then the figure 2 represents the value of 
the stress-concentration factor, connoting that the 
effect of the discontinuity is a two-fold increase of 
the maximum stress, compared with a solid beam 
having the same overall dimensions and tested under 
similar conditions of loading. 

The experimental work of the investigators above 
referred to included the application of both bending 
and torsional actions on specimens containing fillets, 
holes, or keyways, and the results were compared 
with those given by photo-elastic and other methods 
of solution. The work brought out the interesting 
fact that the plaster, although yielding a straight- 
line graph for the stress-strain relation up to the 
point of fracture, failed to indicate concentrations 
of stress comparable in value with those indicated 
by mathematical and photo-elastic methods. The 
reason for this is not clear ; it is, however, possible 
that the difference between the magnitudes in 
question is due to slight yielding or flow in the 
plaster surrounding regions of highly concentrated 
stress. Alternatively, the discrepancies noted may 
have been produced by a skin-effect such as is 
liable to occur on the edges of celluloid specimens. 
Both of these possible causes are probably asso- 
ciated with a process of translation of stress from 
points where the intensity is great to regions of 
lower stress, which effect is not usually taken into 
account when conducting research into the matter. 

With respect to the influence of fillets on speci- 
mens of plaster subjected to bending, it is of practical 
interest to note that the values of the stress- 
concentration factors are considerably less than those 
yielded by photo-elastic analysis, but the graphs 
for the two sets of data are approximately parallel. 
Further, the tests with fillets in torsion showed that 
the specimens resisted twisting moments which were 
nearly equal to those for specimens with very 
gradual changes of section, demonstrating that 
small concentrations of stress occurred under these 
conditions of loading. On the other hand, with 
specimens containing holes and under torsion, for 
which mathematical analysis shows the maximum 
tensile stress at the periphery of a small hole to be 
four times the magnitude for solid specimens, the 
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investigations indicated stresses that are only half 
As in the 
case of fillets under torsion, fairly good agreement 
was found between the data derived from tests on 
small specimens of steel subjected to repeated 
loading in bending and models of plaster through 
which holes had been made. The torsional experi- 
ments on plaster shafts with keyways further show 
that the stress-concentration factors for profiled 
keyways are greater in value than those for the 
sled-runner type, which is confirmed by experience 
in regard to failures of shafts. The same order 
of preference is indicated by the experimental data 
pertaining to keyways in bending, since the authors 


the intensities of the theoretical values. 


found that the above-mentioned factor for profiled 
keyways was somewhat greater than for the sled- 
runner type. The latter set of tests, it may be 
noted, agree fairly well with the stress-concentration 
factors for fatigue specimens having similar keyways 
and made of medium-carbon steel, but the values 
are appreciably less than those given by correspond- 
ing specimens of heat-treated alloy steels. 

Taking the authors’ results as a whole, they lend 
support to the view that a certain degree of stress 
is transmitted through the mass of the material 
surrounding points of localised stress. The general 
conclusions also demonstrate that celluloid models 
vield values for the above-mentioned factors which 
are much less affected by both want of homogeneity 
and crystalline symmetry than are the results 
derived from models of plaster and specimens of 
steel subjected to alternating loads. Hence, if the 
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catalysts, can be made into excellent cements. The 
manufacture of phenol-formaldehyde resins is 
carried out, with acid or with alkali catalysts, in 
either one or two steps. In the one-step process 
phenol and formaldehyde are heated with ammonia 
in a steam-jacketed digester to a temperature of 
80 deg. to 90 deg. C. for about half an hour, careful 
temperature control being necessary as the reaction 
is exothermic. The reaction is complete when all 
the free formaldehyde has disappeared, water then 
being removed by vacuum evaporation. This 
process results in a slow-setting resin which is 
advantageous when it is to be used for impregnating 
fabric or wood. When quick-setting resins are 
required the two-step process is employed, in which 
the formaldehyde is added in two stages, the second 
charge being added after the initial reaction has been 
completed and the excess water removed. Cresol is 
frequently used instead of phenol since it is cheaper, 
| but the resulting resins are not so strong as the 
| phenol resins. If the resin is to be used for im- 
pregnating fabric it is dissolved in methylated spirits 
|to form a varnish and if it is required for making 
| moulding powders it is ground and mixed with fine 
| sawdust (wood flour) with the addition of catalysts 
and lubricators. 

| The tensile strength of phenol formaldehyde, 
|determined by Messrs. Aero Research, Limited, is 
|7-6 tons per square inch and the modulus of elas- 
| ticity is 345 tons per square inch, these figures being 
| very much lower than the theoretical values, as is 
| invariably the case. Under small compressive 








material he calls Cord Aerolite and he mentioned 
that its production in this country is due to Mr. 
C. D. Philippe, of Messrs. Bakelite, Limited. This 
kind of reinforcement has little effect on the ulti- 
mate compressive strength, which remains about 
the same as that of the pure resin. It does, however, 
profoundly alter the stress-strain characteristic at 
stresses above 6,000 lb. per square inch, and also 
the nature of the ultimate failure. The tensile 
strength, on the other hand, is increased to about 
26,000 Ib. per square inch and the value of Young’s 
modulus to at least 2 x 10° lb. per square inch. 
A point of interest is that, both in compression and 
in tension, the resin and cord reinforcement appear 
to act together so long as the lateral stress is less 
than the pressure used for moulding; above this 
stress the cord reinforcement shrinks away from the 
surrounding resin which then falls out of action, the 
ultimate strength of the material being equal to 
that of the reinforcement alone. The moulding 
pressure affects some other properties of the final 
product, as may be understood if it is pointed out 
that as the resin softens in the press it experiences 
a uniform hydrostatic pressure equal to the moulding 
pressure and the fabric will be correspondingly 
extended. When -the resin hardens, therefore, it 
will keep the fabric in a state of tension. This 
circumstance explains the fact that moulding at a 
low pressure gives a brittle material like the unfilled 
resin; some further characteristics of the finished 
product are also due to this cause. 

A useful property of Aerolite in connection with 





principle of similitude is satisfied with respect to | stresses the elastic modulus of bakelite (cresol resin) | aircraft construction is its high energy absorption. 


a model and its full-sized counterpart, data obtained 
by means of the photo-elastic procedure closely 
agree with that given by mathematical analysis. 
This may well be due mainly to the fact that the 
structure of the transparent materials used in the 
photo-elastic method closely resembles the ideal 
material implied in the mathematical theory of 
elasticity. 

This instructive investigation of Professor Seely 
and his colleague clearly demonstrates that speci- 
mens of plaster afford an inexpensive and fairly 
reliable means of examining the maximum effect of 
abrupt changes in section on the stress involved, 
since it was found that for given cases consistent 
results could be obtained with the aid of only 
seven pairs of models and test-pieces. 








PLASTIC MATERIALS FOR 
AIRCRAFT CONSTRUCTION. 


One of the striking features of modern industry 
is the extensive use now made of synthetic resins for 
the production by moulding of a great variety of 
components of complicated forms which could hardly 
be produced economically by any other means, 


Since, with suitable treatment, this material can be | 


made light and strong and given other useful pro- 
perties, it is not surprising that attention should be 


directed to its employment for aircraft construction, 


and valuable work on its application for this purpose 
has been carried out under the direction of Dr. N. A. 
de Bruyne at the laboratories of Messrs. Aero 
Research, Limited, at Duxford, Cambridgeshire. 
Some information on this subject was g'ven in our 
issue of October 9 (paige 389) and more is to be 
found in a paper read by Dr. de Bruyne before the 
Royal Aeronautical Society on Thursday, Janu- 
ary 28, from which we summarise whit follows. 
Although all natural and synthetic resins can be 
moulded into intricate shapes it is only certain 
synthetic resins, and one natural resin, viz., shellac, 


that have the valuable property of being * thermo- | 


setting,’ so that when once moulded they form 
permanently infusible products. The two main 
groups of thermo-setting resins are the phenol- 
formaldehyde and the urea-formaldehyde groups, 
in the former of which the well-known material 
bakelite is included. All synthetic resins are 
weak in tension so that they need reinforcement if 
required to resist tensile stresses, and the best re- 
inforcement on a strength : weight basis is cellulose. 
Unfortunately, however, the urea-formaldehyde 
resins have an affinity for cellulose, resulting in 
brittleness, which is obviously disadvantageous for 
structural purposes. On the other hand, these 


resins, by the addition of suitable retarders and | strong in tension in the direction of the warp. Such | fabric material, after drying, was found to have 


steadily rises with the ioad, and if the load is removed 
|and applied again an elastic hysteresis loop is ob- 
tained similar to the magnetic hysteresis loops of 
ferro-magnetic materials. Under larger compressive 
stresses, up to 16,000 Ib. per square inch, the stress- 
strain line is curved in opposite directions at each 
end, the central portion being practically straight. 
Up to about 6,000 Ib. per square inch the value of E 
| steadily increases with the load, so that the elastic 
| modulus for small stresses could be improved by 
giving the material a permanent compression some- 
what less than this amount. These figures, Dr. 
Bruyne pointed out, related to cresol resin, whereas 
wee for tensile strength previously given were for 


| Failure under compression is of a sudden explosive 
character, the specimen splitting up into a number 
of columns or needles the major axes of which are 
parallel with the direction of the applied load. Tests 
| on two cresol-resin cylinders | in. in length and 4 in. 
in diameter gave ultimate strengths of 24,350 Ib. 
and 21,000 lb. per square inch, respectively. Under 
|tension cresol resin breaks at about 5,000 Ib. per 
square inch, the fracture being characteristic of a 
| brittle material. 

The effect of the wood-flour filler on phenol 
| formaldehyde is to increase its compressive strength 
land, to some extent, its density. In the case of 
cresol resin the compressive strength reaches a 
| maximum of about 28,700 lb. per square inch with 
|about 23 per cent. of wood flour, and the density 
| rises to about 1-26, as compared with 1-2 for the 
| pure resin. At about 10 per cent. of filler the type 
|of fracture changes from the explosive character 
previously mentioned, failure taking place with 
| higher percentages of filler by shearing along a 
| plane at about 45 deg. with the axis, after a good 
deal of plastic deformation has taken place. To 
|obtain greater strength in tension some form of 
continuous reinforcement is necessary, cotton being 
jone of the most suitable materials for the purpose. 
Cotton is, of course, easily obtainable in the form 
|of woven fabric which can readily be impregnated 
| with the resin. As the elastic modulus of cotton 
| thread is comparable with that of the resin, the com- 
| posite material can be strained without giving rise 
| to high adhesive stresses between the cotton and the 
| resin. 

| To distinguish bakelite having a continuous 
tension reinforcement from other kinds, Dr. de 
Bruyne uses the designation Aerolite. As Caldwell 
and Clay pointed out in 1924 in their pioneer work 
|on synthetic-resin airscrews, by using a textile 


| 


| reinforcing material of which 90 per cent. is in the | 


| warp, a product is obtained which is exceedingly 


phenol resins, which have better characteristics. | 


When a material is strained, energy is used up partly 
|in overcoming elastic forces and partly in doing 
| work against internal friction, the former being 
reversible while the latter is dissipated as heat. 
The ratio of the energy absorbed to the elastic or 
strain energy is called the energy absorption of the 
| material, and is most easily determined by observing 
the rate of decay of torsional oscillations in a strip 
of the material. Such experiments have shown 
| that the energy absorption of Aerolite is considerably 
| higher than that of wood or metal. Comparative 
| figures are 20 for Cord Aerolite, 12 for mahogany 
jand walnut, and 0-17 for a 0-9 per cent. carbon 
| steel. The high energy absorption of Aerolite is of 
| importance in aircraft construction in that its use 
| should greatly reduce the transmission of vibration. 
It is considered also that greater freedom from 
vibration should result from the use of Aerolite 
in wing construction, since it has been found that 
the torsional damping of a monoplane wing con- 
structed of wood was five times that of a similar 
wing of metal construction. 





One of the characteristics of Aerolite is that it is 
capable of withstanding for short periods loads 
considerably greater than can be supported per- 
| manentity. Tests made by Messrs. de Havilland 

Aircraft Company, Limited, show, for instance, that 
there appears to be a static fatigue limit at about 
75 per cent. of the strength to instantaneous loads. 
Dynamic fatigue tests of the rotating-beam type 
| are rather difficult to interpret, but results obtained 
| by Gough and Cockcroft indicate the existence of a 
fatigue limit at about 60 per cent. of the instan- 
taneous static strength. Repeated-impact tensile 
tests indicate that the fatigue limit in impact for 
Cord Aerolite is about the same as that of R.R. 56 
alloy, the results serving to emphasise the ability 
of the material to resist shock. Systematic tests to 
ascertain the resistance of Aerolite to corrosion do 
|not appear to have been yet carried out, but tests 
|made on bakelite reinforced with paper and fabric 
| are referred to by Dr. Bruyne. In the case of paper- 
| reinforced specimens immersed in water for 24 hours, 
| the greatest absorption amounted to 0-85 per cent. 
After six months’ exposure to the weather the 
|edges of | mm. paper-filled material showed some 
| disintegration but no diminution in strength could 
| be detected ; after 15 months’ exposure, however, 
the reduction in strength amounted to 14 per cent. 
in these thin specimens. In the case of thick fabric- 
filled boards there was hardly any reduction in 
strength, and in no case was the flexibility of the 
material impaired by the weathering process. After 
eight months’ immersion in sea water, paper material 
‘lost 12 per cent. of its original strength, but the 
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suffered no loss. Specimens immersed in oil and 
petrol for 10 days were quite unaffected. 

With regard to the important question of jointing 
Aerolite, it is stated that riveted or bolted joints 
can be made more easily and effectively with 
Aerolite than with wood, but it is fully realised that 
any method which involves the making of holes 
must be inferior to a practical method of glueing. 
So far the best results have been obtained by etching 
the Aerolite so as to break up the phenol-formalde- 
hyde structure but leave the cotton reinforcement 
untouched. By this method, using urea-formalde- 
hyde cement, joints have been made giving shearing 
strengths of from 3,000 lb. to 3,700 lb. per square 
inch. In making these joints a pressure of half a ton 
per square inch was applied for 10 minutes and the 
temperature was kept at 90 deg. C. It is considered 
therefore that, in principle, the problem of making 
cemented joints and of building up structures 
in situ may be regarded as solved. 

Dr. Bruyne‘ dealt. with bolted joints, monoplane- 
wing root joints and with the use of Aerolite for 
shear bracing and cowlings. In the last-mentioned 
application it is shown that, for equal weights, 
Aerolite has 3-6 times the strength of aluminium. 
Its use for bearings, for the cages of ball and roller 
bearings, for the spinning pots used in the artificial- 
silk industry, and for the blades of controllable- 
pitch airscrews, were also dealt with in the paper. 
The subject of airscrews was considered in our 
previous article referred to above. 








NOTES. 
MonTuiy Returns oF Roap ACCIDENTS. 


THE first of the new monthly returns dealing with 
the numbers of persons killed, seriously injured and 
slightly injured on the roads of the country during 
the month of January was issued by the Minister of 
Transport last week. This return replaces those 
which have for some time been published weekly 
and sets out the information in a rather different 
and more extended form. It appears that 521 per- 
sons were killed during the month, compared with 
448 in the corresponding period last year. Of these, 
295 were pedestrians, 238 of whom suffered on roads 


subject to a speed limit and the remainder on roads 


not so subject. From this result a number of con- 
tradictory deductions can be, and are being, drawn. 
Of the other fatalities, 112 occurred on roads subject 
to a speed limit and 114 on those not so subject. 
They included 109 pedal cyclists, 25 car drivers, 
45 motor cyclists, and 43 other persons, excluding 
pedestrians. Those seriously injured numbered 
3,793. Of these 2,596 suffered on roads subject 
to a speed limit and 1,197 on roads not so subject. 
Pedestrians were again in the majority 1,244 being 
injured on the first class of roads and 265 on the 
second. Similarly, 686 and 322 cyclists respectively 
were injured. The slightly injured accounted for 
no less than 10,288 cases, 8,131 of which occurred 
on roads subject toa speed limit. Of the total, the 
pedestrians numbered 3,949, pedal cyclists 2,819 
and persons other than drivers and pillion passen- 
gers 1,659. The roads subject to a speed limit 
again showed the higher figures. The remainder 
of the return analyses the results by police dis- 
tricts and with the exception that it deals with 
monthly instead of weekly figures does not differ 
from its predecessors. A new table is, however, 
included differentiating between the pedestrians 
and pedal cyclists who were under and over 15 years 
of age. From this it appears that of the 295 
pedestrians killed 56 came into the first class which 
also included 11 of the 109 pedal cyclists who 
suffered fatal injuries. 


THE VocaTIONAL EpUCATION PROBLEM. 


A distinct period in the education of the youth 
of this country is marked when the age of sixteen is 
reached, for it is then usual for school to give place 
to commercial or industrial life and for literary 
work to become less important than vocational 
instruction. It appears, however, from a report of 
a committee of the British Association for Com- 
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proportion to our population than in most Con- 
tinental countries. It is, therefore, a matter for 
discussion whether the number of such courses 
should be extended or whether it would not be 
better to concentrate on improving the quality, 
character and, especially the conditions, of part- 
time education. To reach a decision on this im- 
portant point, a questionnaire was addressed by the 
Committee to 662 firms, of whom 348 replied. The 
results showed that 49-1 per cent. of those who 
answered were in favour of part-time courses for all 
classes of workers, and a further 22-5 per cent. were in 
favour of such classes for certain classes of workers 
only. Not more than 8-3 per cent. recommended full- 
time courses only. It, therefore, seems certain that 
part-time education concurrently with employment, 
will continue for many years to be the main type of 
vocational education demanded by boys and girls 
who complete their general education at the age of 
sixteen. In addition, there are, of course, those who 
proceed to the higher administrative posts by way 
of the university, and those who do not leave school 
until the age of eighteen. The existence of these two 
groups has an influence on the after careers of those 
with whom the Committee is most concerned, 
though the point is not discussed at length. The 





principal reason why part-time education is 
recommended, is that it enables workshop or office 
}experience to be gained concurrently with more 
|formal instruction. It has the disadvantage that 
specialisation may intrude too early and the Com- 
| mittee wisely urge in this connection that firms 
| should do all they can to ensure that their recruits 
| have as much opportunity as possible of gaining all- 
|round experience. In most cases, “ time-off” for 
| school attendance during working hours is allowed, 
| though some firms favour the “sandwich” 
system. There remain a small group of firms who 
do not regard any vocational education in schools 
as necessary, owing to the special character of their 
business. We are asked to say that copies of the 
|report can be obtained from the offices of the 
Association, 7, Tavistock-square, London, W.C.1. 





WATERLOO BRIDGE FINANCE. 


According to a report of the Highways Com- 
mittee, which was presented at the meeting of the 
London County Council on Tuesday, February 16, 
piers Nos. 3, 5, 6 and 7 of Waterloo Bridge have 
now been demolished. Pier No. 1 has also been 
| demolished as far as is intended under the present 
| contract, while the demolition of No. 2 pier has 

been almost completed and the cofferdam for No. 4 

pier is under construction. The plant for the 
removal of No. 8 pier on the southern foreshore 
has also been erected. A cofferdam will not be 
required for this work. At the same meeting a 
joint report of the Highways and Finance Com- 
mittee, dealing with the question of a Government 
grant towards the cost of the new bridge, was also 
considered, and disclosed a position which is in 
| keeping with the rest of the history of this en- 
|deavour. It may be recalled that in 1926 the 
| Council obtained permission from Parliament to 
| borrow money for the demolition of the old and 
| the construction of a new bridge. Nothing was, 
| however, done for six years, and when fresh per- 
| mission was sought in 1932 it was refused, mainly 
|on economic grounds. In 1934, a second applica- 
| tion was rejected by Parliament. Nevertheless, 
the Council decided to build a new bridge, even at 


the risk of a Government grant not being forth- 
coming. Actually, however, a fresh application 
was made to Parliament during the next session, 
when the Minister of Transport stated that though 
the House would be free to consider whether borrow- 
ing powers would be given, no grant would be 
made from the Road Fund. This view was reiterated 
last year, but all the same the House granted powers 
to borrow. The position, according to the com- 
mittee, therefore is that when Parliament refused 
to grant borrowing powers for building the bridge, 
the Minister refused aid from the Road Fund, but 
that now Parliament has given those powers, he is 





still withholding the grant. This Government 


mercial and Industrial Education, which has just | point of view, according to a letter recently received 


been published, that the volume of such instruction | by the Council, is that Parliament, having twice | working to capacity 
opposed the demolition of the old bridge, the ques-| being in many cases 


available in full-time courses in the technical and 
commercial schools in this country is far less in 





cerned. If this be so, the action in giving powers 
to borrow savours a little of inconsistency, especially 
when the recent policy regarding trunk roads is 
considered. It is a great pity that this matter, 
and the even more difficult problem of London’s 
cross-river traffic generally, should ever have become 
a political question. 


REVISION OF THE BLock Grant TO LocAL 
AUTHORITIES. 


The Local Government Act, 1929, made provision 
for a grant from the Exchequer to local authorities 
to compensate for the reduced contributions to the 
rates from industrial undertakings. It laid down 
that the proportion of this Block Grant to the total 
of Block Grant plus expenditure from the rates 
over the whole country should not fall below the 
original proportion, and as local expenditure has 
risen an increase in Exchequer assistance of about 
5,000,0001. will be necessary from the beginning of 
April next. According to a Report on the method of 
Distribution of the grant, which was published by 
the Ministry of Health on Wednesday, this extra 
assistance is to be afforded partly by a specific 
addition of 2,250,000/., making a total grant of over 
46,000,000/., and partly by remitting the contribu- 
tions at present payable by local authorities in 
respect of the able-bodied unemployed. In addition, 
the counties are being relieved of the cost of trunk 
roads and are being compensated for the abolition 
of the male servants’ tax. At present the Block 
Grant is distributed on the basis of the population 
of the area “ weighted” by factors, of which the 
most important are the rateable value per head of 
population, the state of employment among insured 
persons, and, in counties, the population per mile 
of road. The report states that this method of 
apportionment is sound and equitable, but recom- 
mends an increase in the weighting of the unem- 
ployment and population factors, so as to give a 
considerably larger share of the grant to those 
areas where unemployment is still considerable. 
Thus the counties of Durham and Glamorgan will 
benefit to the extent of an extra 258,000/. and 
243,0001. respectively, and the county boroughs of 
Liverpool and Sunderland by 428,0001. and 131,000. 
In London an additional scheme for equalising the 
effect of derating over the whole county will bring 
substantial extra help to the more highly-rated 
boroughs. For instance, Bermondsey and Poplar 
will benefit to the extent of a 1s. Id. and 10d. rate 
respectively. The proposals require legislation and 
accordingly the Local Government (Financial Provi- 
sions) Bill was introduced in the House of Commons 
on Wednesday. 














THE ENGINEERING OUTLOOK. 


VILL.—Macuine Too rs. 


One of the effects of re-armament to which atten- 
tion is being increasingly drawn is that it is leading 

in some cases almost forcing—certain sections 
of the engineering industry to neglect their export 
markets. In no case is this truer than in that of 
machine tools. This section of engineering, as 
has often been pointed out, is in the unfortunate 
position of producing capital goods for the produc- 
tion of capital goods, so that it is doubly subject 
to the fluctuations of the trade cycle to the avoid- 
ance of which, following Mr. Keynes’ articles in 
The Times, so much attention has recently been 
devoted. ‘ 

The figures from the Import Duties Act Inquiry 
which have recently become available for production 
in 1933 and 1934, and which are given in Table I, 
show that in the latter year the machine-tool 
industry had already recovered to a volume of 
output substantially in excess of that in 1930, 
although the value was somewhat lower. With 
the addition of the demand for equipment of arms 
factories to the requirements for capital re-equip- 
ment of engineering shops in general, there is little 
wonder that the machine-tool industry is now 
experiencing an almost unparalleled boom in the 
home market. 

The fact that Britigg, machine-tool makers are 
ry dates for new orders 
nine to twelve months 










tion is regarded as closed as far as grants are con- | ahead,orevenmore—has Naturally caused purchasers 
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of machine tools to look abroad for their require- 


ments in certain cases. The British engineering | Table IT. It will be seen that in the last quarter of 
industry has, moreover, never occupied quite such | 1936 the index of the volume of imports, which 
a pre-eminent position in machine tools as in many | had risen steadily throughout the year, reached 


TABLE I 


1930 
Tons £000 
Drilling 4,026 415 
Grinding 1,627 527 
Lathes 8,357 1,126 
Milling 1,531 276 
Planning and shaping 2,041 240 
Presses, punching and shearing 6,433 426 
Boring mills ; f 
Other tools f 408 1,164 1 
Value only specified 340 
rotal 5, 325 4.56% 
Replacement parts* 13 
Chucks and other work holders ss 
Total 4,064 


* Not inctuding cutting parts 


other branches, and imports have always supplied 
a substantial part of the consumption. Although 
there is an import duty of 20 per cent. on machine 
tools, unless they are of a type not made in this 
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TABLE IV.—INTERN 


1929 1930 
Per Per 
£ cent £ cent 
United Kingdom 2,153 10-2 1,856 8-7 
(iermany SO 42-2 9,821 46-0 
United States 8401 10-6 4.003 38-0 
France 538 ‘4 876 il 
Switzerland 772 6 680 b-2 
Total 21,108 100-0 21,335 100-0 


TABLE V.—INTERNATIONAL EXPORTS OF MACHINE TOOLS. (Long Tons.) 


4 





1929 1930 

Per Per 

cent Tons cent 

United Kingdom 16,234 13-8 13,915 10-3 
(rermany Bb, 705 73°83 100,569 80-7 
France 11,220 0-5 9,437 6-9 
Switzerland 3,455 2-0 2,862 2:1 
Total 117,704 | 100-0 135,783 100-0 


ect on the volume of 
is is to be expected, 
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where machine tools are concerned. 
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Quarterly imports of machine tools are shown in 





1933. 1934 

£000. Tons £000. 

376 5,025 503 

424 S86 572 

go2 10,023 1,342 

310 2,113 AAG 

ow 2,615 209 

iS7 11,206 636 

139 1,941 223 

26 4,071 471 

25,875 2.504 40,880) 4,342 
205 2a6 

137 197 

3,236 4,825 


the high level of 745 (1913 100), compared 
with a previous maximum of 374 in the second 
quarter of 1931 and a low level of 76 in the second 
quarter of 1933. It is of interest that the average 
value per ton of imports was lower in 1936 than it 


Tasie ILL.-—Machine Tools. United Kingdom Exports. | 








ATIONAL EXPORTS OF MACHINE TOOLS. 





1931 1932 1933 
Per Per Per 
cent t cent t cent 
9-0 s,144 14-6 1,267 o-3 
DO-3 13,321 6 8,003 65-7 
-7 060 18-5 2.255 16-6 
2-7 632 2-9 574 4-2 
2-3 416 1-9 574 4-2 
24,764 100-0 21,473 100-0 13,573 100-0 





1931 1932 1933. 

Per Per Per 

Tons cent cent Tons cent 
15,495 10-0 17-6 4.000 9-8 
131,592 84-6 78-0 76.160 R3-5 
6,468 4-1 t-4 $453 4-0 
1,963 1-3 1-0 1,641 1-8 
155,518 100-0 134,967 100-0 91,163 100-0 


* Estimates based on 10 months for France and United States and on 11 months for Germany. 


had been for many years—since 1931, in fact—| importance. 
which seems to indicate that whereas in recent 
years imports had been confined largely to special 
and precision tools, in 1936 there was a tendency 


to import the heavier and more standard tools 
owing to the difficulty of obtaining supplies from 
British manufacturers. 

Exports, which totalled 2,014,000/. in 1936, 
showed a drop of 10 per cent. compared with the 
previous year for the reason already given. Russia 
has for some time been the principal individual 
export market, but with the growth of producing 
capacity and technical skill in Russia, British 
exports have shown a declining tendency which is, 
unfortunately, likely to prove permanent. Russian 
purchases, probably more than any other factor, 
helped the British machine-tool industry to weather 
the slump. The hope has, however, been expressed 
that the agreement concluded last August between 
the Export Credits Guarantee Department and the 
Russian trade organisations for the placing of 
10,000,000? worth of orders in this country will 
benefit the machine-tool industry. About one-third 
of the total British exports (by volume) in 1936, 
as in 1935, consisted of lathes. Quarterly exports 
are shown in Table III. In 1936 Russia took only 
2,607 tons of British machine tools, compared 
with 4,863 tons in the previous year. 

Great Britain failed to maintain her place during 
1936 among the other chief exporting countries 
and the British percentage of exports (by value) 
from the five chief countries fell from 14-2 per cent. 
to 8-7 per cent. A feature of the international 
trade was the enormous progress made by Germany, 


M _ | lois. | Value | clos. | largely, as in the case of many other products, with 
onthly Average. Volume (1913 : (1913 argely, a8 In the case Of many other products, with 
100) _— 100) the assistance of direct and indirect subsidies. 

. German exports increased by 75 per cent. compared 

Tons £ with the previous year, and the German percentage 

| cor — _ = '” | of the total from 36-5 per cent. to 43-6 per cent. 
Ist Qr 1,408 102 135-3 221 Exports from the United States increased by 50 
— ar mt +4 a per cent., but the demand in that country’s home 
ith 1355 Os 128-6 210 market has not yet increased to anything like the 
it Or sons os — o}; | Same extent asin this country. A very useful index 
znd ,, 1,157 x4 134-0 219 |of new machine-tool orders is available for the 
a en a. =o: 52) | United States from the National Machine Tool 

193 4 : _ | Builders’ Association, and was referred to in this 
ond : on 1 08-7 = | series last year in the hope that the British trade 
rd 1,019 73 133-5 218 association (The Machine Tool Trade Association) 

m.. 1,874 os 137-0 = might follow suit, in view of the widespread interest 
ist Qr » 020 147 134-6 220 to the engineering industry as a whole. This index, 
—~) ota oo i. om on the basis of 1926 = 100, averaged 121-9 in the 
sth 1,742 126 120-4 211 first nine months of 1936 compared with 86-4 

me @ ~— 73 138-3 oy | in 1935, 155-8 in 1929 and 19-6 in 1932. Inter- 
2nd nt) oN 145-0 237 national exports by value and volume are shown 
ith m3 ‘" 130-4 313 in Tables IV and V. . 

1034 “a The British machine-tool industry is largely 
—— 1 ise a ds si; ~— | localised in four areas, round Birmingham and 
rd 1,201 57 134-1 219 |Coventry, Manchester, Halifax and Leeds. On 

e. ‘08 st —s =” —|the whole, the past year has been characterised 
Ist Qr 1,427 103 133-8 219 | by expansion in production rather than innovations 
od 1346 = 7 > = jin design, although the proportion of the total 
ith 1,316 MS 148-8 43 |output represented by special-purpose machines 

= ar 108s 76 146-7 20 continues to be high. Progress has been made in 
2nd 1,326 Ms 140-6 230 the direction of still higher cutting speeds and 
trd 1,078 78 150-0 245 + os ae P ° “tates . 
- 1182 b 144-8 236 greater rigidity. In this connection the elimination 


of deflection and vibration under load is of primary 


(£000’s OMMITTED.) 


1934. 1935. 1936.* 

Per Per Per 

cent £ cent. £ cent 

1,610 11-8 2,243 14-2 2,014 8-7 
6,350 46-4 5,775 36-5 10,100 43-6 
4,320 31-6 6,075 38-4 9,120 9-4 
568 4-2 620 3-9 565 2-4 
S15 6-0 1,103 7-0 1,360 5-9 
13,663 100-0 15,816 100-0 23,159 100-0 





1934 1935. 1936.* 
| 
Per Per Per 
cent. Tons. cent. Tons. cent. 
15-4 16,446 24-7 13,888 14-3 
76-7 42,877 64-2 72,436 74-2 
5-4 4,890 7°3 8,010 8-1 
| 2-5 2,556 3:8 3,299 3:4 
79,106 | 100-0 66,769 100-0 97,633 | 100-0 





main objective of machine-tool design, has been 
pursued by the further grouping of controls and the 
combination of their functions. 


The reduction of idle time, a turther 
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On the whole, in view of the admittedly excep- 
tional nature of the present demand, the machine- 
tool industry has pursued a somewhat cautious 
policy with regard to expansion of capacity, and 
although expansion has taken place, it has not 
been on a very large scale, a restraint which, in spite 
of the denials of the trade unions, has been to some 
extent at least due to the impossibility of obtaining 
further skilled labour. This policy will probably 
repay the industry when demand begins to decline, 
but for the present, it must be admitted, prospects 
are exceptionally bright, even though a large 
proportion of the orders are connected with re- 
armament, and it is difficult to anticipate much 
falling off for two years at least. 








FLOODS IN THE UNITED STATES 
OF AMERICA. 


(Concluded from page 184.) 


The Great Flood of 1936 in New England.— 
Following the floods of July, 1935, in the New 
York State, floods rising to unprecedented heights 
inundated the river valleys of the North-Eastern 
States of the United States of America. Be- 
tween March 18 and March 21, 1936, nearly 
every river, large and small, in the 200,000 square 
miles of country from the Canadian boundary to 
Virginia and Ohio created new records of flood 
heights and peak-flow volume, submerging the 
lower districts of the valley cities and carrying 
havoc and destruction on their way. The loss of 
life was small, considering the magnitude of the 
floods. 

The rainfall was due to a series of cyclones which 
traversed this area, causing heavy rain and snow. 
There was a heavy snowfall during the winter 
months and such rains as fell were held by the snow 
cover. During the first fortnight of March there 
was a succession of warm days, which loosened the 
snow cover. Heavy rain in the second week of 
March caused floods in several smaller rivers, the 
larger rivers began to rise almost to “ bank-full 
stage,’ and the thick ice on the rivers began to 
break up. On the afternoon of March 17, heavy 
rain fell in the northern area of New England, 
followed by a general downpour throughout the 
eastern states. 

Pinkham Notch, New Hampshire, in the White 
Mountains, registered nearly 8 in. of rainfall on 
March 12 and 13, with a maximum daily tempera- 
ture of 44 deg. During the next week, from March 
17 to 19, the same station registered nearly 10 in. 
of rainfall and a daily temperature of 47 deg. 

The major streams affected were the Potomac in 
Maryland, the Ohio from Pittsburg to Cincinnati, 
the Alleghany and Monogahela in Pennsylvania, 
the Susquehanna in New York and Pennsylvania, 
the Connecticut, the Merrimac, the Androscoggin, 
the Kennebee and the Penobscot in New England, 
and the St. Johns River in Canada. The floods in 
the Delaware and the Hudson valleys were less 
severe. The unprecedented heights reached, the 
magnitude of the area and the number of populous 
cities affected by submersion, ranks the inundation 
that swept this North Atlantic region as one of 
the major catastrophies in the life of the peoples of 
the United States. 

The Potomac River, at Harpers Ferry, on March 
18, rose to a height of 36-6 on the river gauge, 
the previous highest level recorded being 36-0 in 
1889. At Hancock, higher up the river, the water 
reached a level of 47-5 on the gauge, nearly 8 ft. 
above the level reached in 1889. The old highway 
bridges at Shepherdstown, Harpers Ferry, and 
Point of Rocks were washed away; power, trans- 
port and water-supply services on both banks of 
the river were damaged; and extensive damage 
was done to business and residential property in 
all river towns in Virginia, West Virginia, and 
Maryland. 

Pittsburg, Pennsylvania, at the junction of the 
Alleghany and the Monogahela rivers, which drain 
the greater part of the Alleghany plateau, and form 
the Ohio River, has always been subject to floods. 
Because of the immense losses so sustained, the 
Pittsburg Flood Committee was formed to study 
methods of preventing the recurrence of such 
disasters, particularly that of 1907. The Committee 





submitted its report in 1911, and predicted a future 
flood stage of 43-0, based on a probable flow of 


634,000 cusecs from the two rivers. 


On Monday, March 16, 1936, at 8.0 a.m., the 
river gauge stood at 19-8, with a rising river; by 
8.0 a.m. of the 17th, the water had risen to 24-7 ; 
on the 18th, 8.0 a.m., it had risen to 42-0; and by 
7.0 p.m. a maximum stage of 46-0 was reached, 
and stood at this height for four hours, the crests 
of the floods in the two rivers arriving simultaneously 
at Pittsburg. By 6.0 p.m., March 20, the river 
stage had fallen to 25-0. The estimated flood dis- 
charge of the river at stage 46-0 was 640,000 cusecs, 
which slightly exceeded the predicted maximum 
flood discharge. The high stage of 46-0 might have 
been due to obstructions and encroachments on the 
stream and to navigation dams, or to a reduced flood 
slope. The Golden Triangle was submerged, and 
other wards suffered from the flood. At Nevelle 
Island, below Pittsburg, the Ohio River wrecked 
two 110-ton lock gates, tore out the lock esplanade, 
and washed away a large slice of the island below 
the dam. The Ohio flood of 1936 extended as far 
as Huntington, West Virginia, and surpassed in 
height the floods of the past 23 years. Wheeling 
recorded a flood stage of 55-5, or 2 ft. above the 
flood of 1889. 

Johnstown, Pa., is situated at the junction of 
the Conemaugh (a branch of the Alleghany River), 
and the Stormy Creek rivers. It stands at an eleva- 
tion of 1,149 ft. above sea level, on level ground 
on both banks of the Conemaugh, and is nearly 
enclosed by high precipitous hills. The rivers 
started to rise early on March 17, and were at 
“ bank-full stage” at 10 a.m. and over the city 
streets by noon, rising at the rate of 3 ft. per hour. 
The Conemaugh River reached its crest 27-0 at 
1.30 a.m., March 18, and, falling rapidly, was within 
its banks by 8 p.m. the same day. The steep and 
saturated slopes of the river basins caused a quick 
run off and a tremendous volume of water was 
piled up in the gorge on which the city stands. 
The water stood 18 ft. above the kerb at the city 
hall, 14 ft. below the level reached in the great 
flood of 1889. Gas and electric undertakings were 
out of commission for several days. Below the city 
the Pennsylvania Railroad was damaged. Thirty 
lives were lost, and 16,000 persons were rendered 
destitute. 

It may be remembered that, on May 31, 1889, 
after unprecedented rains, a dam across the South 
Fork stream, 12 miles above Johnstown, built in 
1852, burst, and the resulting flood swept down the 
valley in a wave 20 ft. high. Within an hour, the 
town and several other towns below were completely 
wiped out. Between 2,000 and 3,000 lives were lost 
out of a population of 30,000. 

Susquehanna Floods of 1936.—The Susquehanna 
River,is a wide shallow stream with a tortuous 
course ; it drains the eastern area of the Alleghany 
Mountains in Pennsylvania. The heavy rain of 
March 14 and 15, amounting to an average of 2} 
inches over its basin, falling on ground saturated with 
melting snow, and running off into already flooded 
streams, caused the highest flood on record in the 
valley of the river and its main tributaries, the 
Juniata and the West Branch. For the first time 
in history these three main streams came down in 
flood simultaneously, and their flood crests syn- 
chronising, the water piled up at Harrisburg, 
a city with a population of some 100,000. Harris- 
burg is situated on the east bank of the Susque- 
hanna, where the river is shallow and a mile wide, 
and dotted with islands. The river began to rise 
at 7 a.m., March 17, when it registered a stage of 
12-7; reached its peak 30-4 at 6 p.m. on the 19th ; 
and 12 hours later fell to 27-0. The peak discharge 
was estimated at 850,000 cusecs from a catchment 
basin of 24,100 square miles. The previous highest 
record was on June 2, 1889, when the river reached 
a stage of 26-8. At Harrisburg the entire south 
part of the city, most of the industrial area, and the 
north side of the residential areas were innundated. 
In the south part of the city the water rose to the 
second floors of buildings. Reports from Williams- 
port on the West Branch state that that city was 
badly damaged by violent floods, buildings being 
wrecked, and houses torn from their foundations. 
Hardly a town on the banks of the Susquehanna 





and its tributaries escaped damage from the 
flood. 


In New York State, high floods occurred in the 
Finger Lakes and the Upper Susquehanna water- 
shed during the week of March 16. At Ithaca, 
the total rainfall for March up till 8 a.m. of the 21st, 
amounted to 6-25 in., the mean rainfall for March 
being 2-31 in. In the Upper Susquehanna valley 
hundreds of homes on the Ithaca Flats were flooded. 
The two branches at Binghamton rose to unpre- 
cedented heights; the Chinango rose to 2 ft. 
above the limit reached in July, 1935, and the Sus- 
quehanna to 5 ft. above the July, 1935, flood, 
already described. The tabular statement below 
gives the rainfall from March 10 to 20, 1936, at 
several stations in New England. There was no 
rain at any of the stations on March 15. 
































Rain- Rain Depth of Snow. 
. fall, fall == 
Station. —_| yar. io- | Mar. i6 
4 20 Mar. 2. | Mar. 9. | Mar. 16. 
| | 
In. In. In In In 
Mt. Washing- | 
ton, N.H. ..| 4°84 6-08 -- | 
Pinkham Notch | | 
N.H. ..| 9-26 | 11-44 45 47 | 82 
Concord, N.H. 3°49 2-68 
Northfield, Vt. 1-38 1-69 23 17 5 
Burlington, Vt.| 1-5 1-28 - 
Greenville, Me. 4-98 3-60 36 | 38 25 
Portland, Me. 2-22 0-99 10 15 3 
| 
Elevations: Pinkham Notch 2,000; Greenville 1,070; North- 


field 876; and Portland 100. 


Floods in the Connecticut River.—In the Connecti- 
cut Valley the flood crest of the high water of the 
week March 8-14, 1936, was somewhat below the 
high water level of 1927, but the heavy rain of the 
latter part of that week immediately began to show 
its effect. It was evident by March 15 that a 
great flood was to be expected. The crest of the 
flood reached Springfield, Massachusetts, at 7 a.m. 
March 21, the river registering 28-6 on the gauge 
at the Memorial Bridge, compared with 22-4 in 
the flood of 1927. Three bridges above Springfield 
were washed away. The city suffered from sub- 
mersion in low-lying places. At the Vernon Dam, 
Vermont, the flood water rose to a height of nearly 
20 ft. over the crest of the dam, the tail water 
rising to a height of 11 ft. above the dam, giving 
an afflux of 9 ft. In 1927, the previous high flood, 
the flood-water rose to a height of 17 ft. above the 
crest of the dam, and the tail water to 6 ft. over the 
crest of the dam. Normally, the dam has a clear 
over fall. The peak flood was estimated at 185,000 
cusecs. The total run-off from a catchment of 
6,220 square miles, March 18 to 22, is estimated at 
4} in. on the catchment. 

Hartford, the capital of Connecticut, with a 
population of some 200,000, suffered the greatest 
damage from the floods. The flood crest (37-6) 
reached the city on March 21, and at the height of 
the flood 20 per cent. of the city’s area of 18 square 
miles was submerged to a depth of 25 ft. The 
Greenwood dam, a wooden and rock-filled structure 
on the Farmington River, west of Hartford, failed 
on March 18. Fortunately for the residents of 
Hartford and other stations below, the dam failed 
before the flood crest had reached the lower river, 
so that the flood waters of the Greenwood lake 
were not superimposed on the crest of the flood 
of the main river. 

Flood in the Merrimac.—At Lowell, Mass., 
situated at the confluence of the Merrimac and 
Concord rivers, residential areas on comparatively 
low land along the Merrimac sustained heavy 
damage as soon as the river overflowed its banks. 
At the Lowell dam of the Locks and Canal Company, 
the Merrimac rose to a height of 20 ft. over the 
crest of the dam. In 1927, the height reached was 
nearly 11 ft. At Lawrence, Mass., at the dam 
of the Essex Company, 10 miles below the mouth 
of the Concord River, records are computed from the 
flow over the dam and through the wheel and gates. 
The maximum flow for 1936 from a catchment 
area of 4,674 square miles was estimated at 175,000 
cusecs. In 1927, on November 6, the greatest 
flood for that year, the Gischarge of the river was 
estimated at 66,600 cusecs. In 1896, the previous 
greatest flood, on March 3, the discharge was 
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estimated at 82,200 
requires to be verified. 

In Canada, the March floods were the worst on 
record in the history of East Canada. The St. 
John’s River rose higher than past floods and 
inundated 150 square miles of country. 
level at Fredericton was 23 ft. above normal. 
National 


The 


Canadian 


Railway bridge across the St. | co-operation 





ENGINEERING. 


Government is limited in its authority over inter- 
| State waters mainly to preserve navigation, this 
being in the control of the Corps of Engineers of 
the United States Army. President Roosevelt 


The water | now proposes to take powers to deal with the flood 


For some time the 
several States and 


national lines. 
between the 


}menace on 


John’s River, collapsed as the result of an ice jam.|the National Government has been in course of 
In the Lower St. Lawrence district, the Riviére du reorganisation as the only possible way of securing 


Loup did much damage. 


| flood protection, and the severe drought which 


Owing to the low velocity of the flood waters, | persisted from 1930 to 1934 has hastened the 


compared with the flooding in the Eastern States in 
1935, the loss of life was small. There were no 
yreat engineering 
on railways, roads and on electric and gas systems, 
and on telegraph and telephone communications, 
as well as water supplies, was very severe. Pitts- 
burgh, Johnstown, and Hartford were the principal 


fur an appreciable time. 

Reservoirs. —The Hudson River crest was reduced 
by the Saeandaya reservoir, which impounded 
a drainage area of 1,040 square miles of that river 
On account of the deep snows, and the absence of 
thaw in January and February, the reservoir was 
completely emptied during those months. In the 
first few days of March the reservoir level rose to 
Kl. 735-75. The spillway level being 771-00 
(M.S.L.). By March 21, the water in the reservoir 
rose to 754-00. The maximum rise in 24 hours 
being 5-33 ft. on March 19. From March 13 to 21, 
340,000* acre-ft. of water were impounded in the 
reservoir. 

High water in the Winooski river in Vermont was 
reduced below the flood of 1927, due. in part, to 
two flood-control reservoirs recently built at their 
head waters. The Pymataning reservoir held back 
the waters of the Bever River so that they did not 
add to the floods in the Ohio River. Although the 
Deerfield River, a branch of the Connecticut River 
running through Vermont and Massachusetts, 
one of the wildest of north-eastern streams reached 
damaging heights at Shelburn Falls and elsewhere 
on the lower Deerfield, the two reservoirs at Somer- 
set and Harriman exercised a_ flood-moderating 
influence on the river. All the water from a catch- 
ment of 182 square miles was impounded. 

At a later period last year, September 18, a 
tropical hurricane, the worst experienced for many 
vears, swept up from the West Indies and struck 
the coasts of north and south Carolina and Virginia, 
passing over Maryland. A 9-ft. tide swept over 
Uecracoke Island. The waves developed by the 
force of the hurricane flooded streets and houses 
in Newport News in Virginia, Atlantic City, and 
towns along the coast, wrecking shore bungalows 
and destroying breakwaters. The hurricane was 
most violent in the neighbourhood of Cape Hatteras, 
North Carolina. 

The following extract is of interest, taken from a 
foreword to Geological Survey Water Supply 
Paper No. 771, published by the Department of 
the Interior, Washington, D.C. : 

‘To-day in the United States floods 
may occur in any section in any year, and even, 
in some regions, several times a year. Many of these 
floods leave behind them the tragedy of death and 
disease, and of property irreparably damaged. . 
The persistent recurrence of flood damage in our 
country, and their tendency to increase have 
given birth to the mistaken notion that floods are 
increasing in size and frequency. The rising damage 
totals are not attributable to greater and more 
frequent floods, rather they are the result of increas- 
ing occupation of river banks and river valleys a 

Flood Protection. In view of President Roosevelt's 
recent speeches, it may be remarked that for the 
correct solution entire drainage basins must be 
dealt with. Frequently, however, these drainage 
basins extend beyond county and State boundaries, 
crossing also, at times, the national boundaries. 
The other factors involved are that in many cases 
the cost of local control works is prohibitive. Floods 
occur erratically and are soon forgotten. People 
who occupy stream channels, and thereby intensify 
flood hazards, object to being disturbed. Flood 
protection is a regional pPoblem and State govern- 


serious 


* One acre-foot equals 43,560 cub. ft 


disasters, but the general effect | 


necessity for a comprehensive programme for the 
better conservation of all waters. 

The Water Planning Committee of the National 
Resources Board (formerly the Mississippi Valley 
Committee) in planning works for the control of 


| floods, and relating such works to the effective 


| utilisation of river water for water supply, irrigation, 
centres where all community services were held up| 


navigation, power, low-water control, and otiaer 
public purposes, have laid down two requirements, 
viz., (1) accurate reliable records of the stage and 
the volume of past floods ; (2) the analysis of such 
data to determine the frequency of the floods, 
ind to predict the magnitude and frequency of 
future floods. The committee also considered the 
lesirability of a study of the relations between 
rainfall, run-off and related factors. The result 
has been an addition to the literature of hydraulic 
engineering of two valuable publications: (1) The 
United States Geological Survey Water Supply 
Paper No. 771 (1936), entitled Floods in the United 
States. Magnitude and Frequency ; and (2) the same 
Survey's Paper No. 772 (1936), entitled Studies of 
Relations of Rainfall and Run-Off in the United 


States.* 








ELECTRICAL CONDUCTIVITY 
IN SOLIDS. 

To any but a theoretical physicist there would 
seem to be little connection between the electrical 
conductivity of solids, the hardness of metals, the 
colour of crystals, and the mechanism of photo- 
graphic has been possible to 
utilise the same underlying ideas concerning the 
solid state to explain some of the phenomena 
observed under these headings. How this has 
been done was outlined by Professor N. F. Mott in 
the last of a series of three lectures entitled “* Elec- 
trical Conductivity in Solids: its Dependence on 
Crystal Structure and Crystal Faults,’ delivered at 
the Royal Institution on Tuesday, February 2. 

When certain insulators are illuminated by light, 
a current of electricity flows through them, this 
property being known as photoconductivity. A 
good deal of work has been carried out in recent 
in Germany and Russia, on the 
photoconductivity exhibited by crystals of the 
alkali and silver halides. However, as the letvturer 
was at pains to point out, the experimental results 
and the theoretical interpretations of them that 
have been put forward, at present exhibit consider- 
able disagreement. It must be understood there- 
fore that in what follows, we are, in general, giving 
Professor Mott’s own opinions as expressed in his 
lecture, rather than ones which, to use his own 
words, “have behind them any _ considerable 
measure of agreement.” 

Considering first the alkali halides, sodium chloride 
and potassium chloride, we note that these have 
crystals of the simplest type, that is of cubic struc- 
ture. In these, positive sodium ions and negative 
chlorine ions are placed at the corners of a cubic 
lattice in a symmetrical pattern. Both the alkali 
and halogen ions are closed shells, of the same nature 
as the atoms of inert gases. The reason why these 
substances are insulators is at once apparent, if it 
is remembered that the flow of a current is only the 
passage of electrons through the substance. [If an 
electron travels from one closed shell to the next, 
the equilibrium is upset and an electron has to 
return to restore it. There is thus no passage of 
current, and the substance is considered to be an 
insulator. Suppose now that one of the sodium 
ions could be made to contain an extra electron, 


processes, yet it 


years, notably 
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cusees. The flow for 1936) ments have primary responsibility. The National | this could move through the lattice by jumping 
| from atom to atom, each jump lasting something 


of the order of 10-'* second. This is, in brief, 
the explanation of photoconductivity ; by some 
complicated and somewhat uncertain process it 
appears that light and other forms of radiation can, 
in certain circumstances, move extra electrons up 
into metal atoms and thus enable them to jump 
from one atom to the next. 

The change in colour of crystals of certain alkali 
halides, which is connected with the same process 
as that which causes photoconductivity, was next 
discussed by the lecturer. Normally, these crystals 
are transparent, but if they are heated in the 
vapour of any alkali metal to about 600 deg. C. 
they become coloured. Sodium chloride turns 
yellow and potassium chloride violet, and they turn 
to these particular colours whichever alkali vapour 
is used. It is clear, therefore, that the colour is 
an inherent property of the crystal. It is generally 
agreed that the phenomenon is due to metal ions 
diffusing into the crystal, the colour being due to 
electrons that become “trapped” in the lattice. 
These form what are known as “ F-centres,” the 
F standing for the German word Farbe (colour). 
It has been-observed that at high temperatures it 
is possible to move the colour along the crystal by 
an electric field towards the anode, i.e., the direc- 
tion in which a negatively charged particle would 
move ; this amounts to conduction. At low tem 
peratures, howcver, these crystals are insulators, 
but become conductors when illuminated by certain 
colours which are characteristic of the crystal’s 
absorption spectrum. Theoretical physicists have 
put forward various suggestions to explain these 
several peculiar results, and Professor Mott enlarged 
upon his ideas of * trapped” electrons polarising 
the surrounding medium and their being * shaken 
off’ by the thermal vibrations of the atoms. It 
seems that these ideas also suffice to explain the 
charges which can be obtained by rubbing, say, 
glass with silk, and also the other methods of pro- 
ducing charges on insulators which are described, 
with such relish, in nearly every elementary text- 
book on electricity. Another curious property of 
these crystals is that illumination by ultra-violet 
light brings out their characteristic colours in the 
same way as heating in a metallic vapour, and they 
can then be bleached again by illumination with 
ordinary light, or merely by heating. 

The application of these studies to the processes 
which go on in the silver halides in photographic 
emulsions was next referred to by the lecturer. 
The chief difference between the silver and the 
alkali salts is that the so-called * F-centres ”’ are 
very much more mobile in the former, and they 
tend to flock together to form minute metallic 
silver droplets. This comes about by the silver 
ions acquiring an electron each and forming a 
metal atom, the released bromine escaping; in 
fact, this is the ordinary printing out process so 
well known to photographers. A photographic 
emulsion consists of grains of the order of 10~* cm. 
across ; it is assumed that the light is absorbed all 
over the surface of the grain, and there is reason to 
suppose that each quantum of light absorbed 
corresponds to the liberation of a silver atom. 
When a piate is exposed for several hours, visible 
amounts of silver appear in little specks on the 
grain ; the theory therefore must be able to account 
for the release of silver atoms a comparatively long 
way away from where the light is absorbed. Pro- 
fessor Mott pictures a sort of cloud of * F-centres ° 
in equilibrium with the metal. When the light is 
absorbed, this equilibrium is upset. He then 
supposes that the electrons attach themselves to 
the silver atoms in the silver bromide until they 
become negatively charged. When the silver atoms 
become charged, they can only be discharged by 
the bromine negatively-charged ions moving away 
and silver ions with positive charges moving towards 
them. The bromine ions eventually escape into the 
gelatin, and the silver is deposited in metallic form, 
and hence equilibrium is restored. The mechanism 
of the diffusion of the ions is due, probably, partly 
to their passage along sub-microscopic cracks in 
the grain and partly to their passage through the 
actual crystal lattice itself. 





The formation of the latent image in photography 
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next received consideration in terms of the theory 
which had just been mentioned. Using the concep- 
tion of a vapour pressure of ** F-centres,’’ Professor 
Mott was able to indicate why it is that an exposure 
of a certain duration under a given illumination is 
more effective than one lasting, say, 10 times as 
long, under an illumination of )th the intensity of 
the first. He supposed two conflicting _pro- 
cesses, the one causing separation of the silver 
atoms and the other a recombination of electrons. 
With long exposures the second predominates, and 
so retards the formation of the latent image. 

The Professor concluded his course of lectures by 
eulogising the lot of the theoretical physicist who, 
he emphasised, must be a competent mathematician. 
It will perhaps be best to let him speak for himself. 





STEAM-JACKETED Pans, Gas-Ovens, &c. 


He said: “the chief point of theoretical physics is 
that one has so much more time than in experi- 
mental physics. If one is interested in metallurgy 
it is unlikely that one is interested in photography. 
But the theoretical physicist can be interested in 
both and see how a set of ideas which has been 
found useful in one branch of science can be useful 
in the other too.’ We would remind Professor 
Mott, however, that there are many instances 
recorded where experimental methods and technique 
developed for one subject have been applied by 
the same man to an entirely different branch of 
science, in much the same way as the theoretical 
physicist turns from one subject to another. 
Finally, may we say that we are certain that for 
many the joy of “ trying things out ” could not be 
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replaced with satisfaction by the eminently success- 
ful mathematical acrobatics of modern theoretical 
physics. But as the French delightfully express 
it—chacun @ son goit. 








GAS-COOKING INSTALLATION FOR 
THE LIVERPOOL EDUCATION 
COMMITTEE. 


A KITCHEN capable of supplying up to 10,000 meals 
in an hour for necessitous school children has recently 
been constructed by the Liverpool Education Committee 
in Carnegie-road, St neycroft, not far from Lister-drive 
power station. Before this kitchen was put into 
operation on the 4th instant, meals for some 5,000 
children were prepared daily in the kitchens attached 
to six day industrial schools, but it was felt that greater 
efficiency would be achieved if the meals were all 
prepared in a single kitchen, placed in metal containers, 
and dispatched by motor vans to the 25 dining centres 
in different parts of the city. The metal containers 
used, we understand, are insulated sufficiently to 
prevent the temperature of the food from falling by 
more than about | deg. F. in transit. 

Technically the installation is interesting in that it 
was decided to use gas-fired ovens for roasting and 
baking, and to carry out the necessary boiling and 
steaming operations by means of steam generated by 
gas-fired boilers in a central boiler house ; the interior 
of the boiler house is illustrated by the photograph 
reproduced in Fig. 1,, annexed. The two boilers, 
which are of the Cochran Sinuflo type, are required to 
supply about 2,500 Ib. of steam per hour and are 
operated at a pressure of 80 lb. per square inch. The 
evaporative capacities of the two boilers are 1,035 |b. 
and 1,750 lb. per hour, respectively, and both are fitted 
with automatic pressure-control apparatus and auto- 
matic dampers. The steam pressure reduced to 
15 lb. per square inch by a Royle’s reducing valve and 
is supplied at this pressure to ten 80-gallon steam- 
jacketed pans and one 100-gallon pan, some of the 
former being visible on the left in Fig. 2, which shows 
one side of the kitchen. The condensate from these 
pans is discharged through steam traps into an under- 
ground main and delivered to a feed well situated 
below the floor of the boiler house. Eight two-com- 
partment Benham steaming ovens and a 10-ft. Benham 
hot closet are provided, and for use in these the steam 
pressure is further reduced to 5 lb. per square inch. 
The condensate, in this owing to its greasy 
nature, is discharged into the main drain. 

Roasting operations are carried out in Benham gas- 
heated ovens, four of which form a central island range 
with a hot plate, while four additional Benham double- 
door ovens are provided for cooking large joints. The 
installation also includes six Portway twin confectionery 
ovens, each having five compartments, as can be seen 
in Fig. 2, and also a twin-deck 6 ft. by 4 ft. Cox gas-fired 
oven for bread baking. Other items in the equipment 
are a Rotapan food steamer and a 60-gallon Alcalda 
stainless-steel milk boiler. We should mention also 
that a gas-fired hot-water boiler is installed in the 
boiler house, as shown in Fig. 1, and this, working in 
conjunction with a 600-gallon calorifier, provides the 
hot water needed. 

It is claimed that the whole installation is easy to 
operate, and requires the minimum of attention and 
labour, since the equipment is arranged so that the 
food is moved in one direction only. The foodstuffs 
enter at one end of the building and after cleaning and 
preparation are passed on to the kitchen. From this 
they are delivered to the dispatch dock, where they 
are loaded on to the motor vans in containers as already 
mentioned. The whole of the cooking apparatus was 
supplied and fitted up by the Liverpool Gas Company. 
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A MEETING of the North-Western Branch of the 
Institution of Mechanical Engineers was held at the 
Engineers’ Club, Manchester, on Thursday, January 14, 
when a paper on “ The Air Resistance of Passenger 
Trains ” was read by Mr. F.C. Johansen, M.Sc. (Eng.), 
A.M.1.Mech.E. The paper was read at a London 
meeting of the Institution on Friday, November 27, 
1936, and the discussion at that meeting was reported 
on page 616 of the previous volume of ENGINEERING. 
The paper itself was reprinted, in abridged form, on 
pages 607, 635, and 679 of the same volume. 

The first speaker in the discussion at Manchester, 
Mr. H. Williams, said that one impression he had gained 
was that streamlining was a device for extending the 
speed range of trains. As far as the model-testing 
apparatus went, it had the virtue of simplicity, but he 
would have thought that something was needed to 
represent the relative motion between the train and the 
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ground, rotating wheels with spokes in, and the various 
parts of the engine mechanism. It must be appreciated 
that the range of speeds shown on the curves in the paper 
exceeded those for any locomotive in existence to-day 
in this country. He had, however, found them of great 
interest to check over certain recent high-speed tests. 
Fig. 37 (6 coaches) showed that a horse-power of 
2,500 was developed, and at that horse-power, developed 
under condition (B), a speed of 120 m.p.h. should have 
been obtained. The London Midland and Scottish 
Railway Pacific, which reached 95 m.p.h., Fig. 37 (9 
coaches), showed that under standard conditions 
a horse-power of 2,500 was again developed. The 
same horse-power under condition B would produce 
115 m.p.h. As things were, high speeds could only 
be attained with limited loads. He could not quite 
agree with the author on the saving. It was a regular 
thing on the London Midland and Scottish Railway 
for an engine and 12 coaches to get up to 80 m.p.h. 
Fig. 37 (12 coaches) showed that that required 2,000 h.p., 
and this on an ideal train would give a speed of 
104 m.p.h. If, however, an allowance were made for a 
gradient of, say, 1 in 100, it would reduce the speed to 
below 60 m.p.h., and there would be very little saving. 
Therefore, the streamlined train had to have a good level 
track and no restrictions before it could show up well. 
At 100 m.p.h., the approximate saving was ll. per 
hour, but at 60 m.p.h. that fell off to 4s. per hour. 
Hence, it was necessary to maintain high speeds to 
save coal, Finally, he expressed the opinion that 
streamlining would pay for certain trains and certain 





coach might play an appreciable part in increasing the 
resistance of any train under actual conditions. 

Mr. H. L. Guy said that all had been very much 
surprised at the smallness of the effect of the angle of 
yaw on the force at right angles to the axis of the train. 
He thought, however, that some of the speakers had 
a wrong impression. The effect of that force was not 
measured in the experiments but the force itself 
was measured and the effect on the resistance of the 
train might be many times that of the force. This 
was because the resistance axially had to be overcome 
by a rolling action, whereas if the force at right angles to 
the train were sufficient to bring the flanges up against 
the flanks of the rail, then that force had to be overcome 
by a grinding action. Unless there was a very sub- 
stantial difference in the total work to be done in over- 
coming those two actions, he could not understand 
why it was that the effect of a strong wind at an angle 
to the train was so large when it was measured by the 
coal used. In a streamlined train, he asked if the 
opening of the windows made much difference to the 
resistance of the train and if, in summer weather, it 
was necessary to keep the windows closed and resort 
to air conditioning. 

Professor A. H. Gibson said he had been rather 
worried about the effect of the ground, and thought 
it would have been better if a movable ground could 
have been used. A comparison between Table XI and 
Fig. 39 showed that with zero yaw the longitudinal 
force was 4,995 Ib., whereas the curve showed it as 
being 3,000 Ib. and the same difference occurred at 





routes, not by a reduction in the coal bill, but by an 
increase in the revenue. 

Mr. R. Poole said that as the permanent-way on | 
a railway was very rough and irregular, it seemed to be 
necessary in wind-tunnel experiments to reproduce it, | 
and also to move it. The best way to do this was to 
make it move as a continuous band, and for this purpose 
the bottom of the wind tunnel was slotted and rollers | 
fitted in, and the cloth band with small strips was moved; | 
it could be moved at the same velocity as the air. | 
Intermediate conditions could be reproduced by either | 
changing the speed of the band or the speed of the | 
train. The question of changing the shape to move 
the smoke was also important, but Mr. Johansen did 
not mention what happened to the air resistance when 
he attempted to lift the smoke. Attempts to lift the 
smoke meant that the resistance of the engine was 
increased, 

Mr. A. B. Washington, referring to the air resistance | 
of various locomotives given in a Table in the paper, | 
including some on the German State Railways, asked 
whether the method usually adopted in that country, 
viz., a wind tunnel with two models wheel to wheel, as | 
though one were the image of the other, had been 
adopted in that case. That method of wind-tunnel 
model arrangement was used in order to obviate, to 
some extent, the difficulty regarding the ground track 
which had been mentioned by the previous speaker, 
but he was not sure that the method of reflection gave 
any more accurate results than had been obtained by 
the author. Professor Kirpalini, in Italy, used the 
ordinary tank employed for ship-model experiments, 
and had obtained good agreement with wind-tunnel | 
results using correction factors. Mr. Washington | 
thought it seemed rather a pity that the maximum | 
speed at which scale models were tested was only 58 | 
m.p.h., and asked if higher speeds, say, of 100 m.p.h. 
or more, could not have been used. In conclusion, 
the speaker remarked that it would have been parti- 
cularly interesting if results obtained by enclosing a 
train in a tube, under similar conditions to those existing 
on the Underground Railway, could have been included, 
and asked if the author had any such problem in mind 
for future work. 

Mr. J. C. Jones said that, regarding quantitative 
results, the author had been rather venturesome in his 
extrapolation of the curve in Fig. 23, and asked what 
relationship the results bore to actual fact. In Table X, 
he had said that the reduction of longitudinal force 
was 2,770 lb., and in view of the fact that he had not 
taken the locomotive into account, that more or less 
corresponded to drawbar pull. It used to be considered 
that a 2-ton pull at 70 m.p.h. was very good, and 
he thought there would be difficulty in any modern 
locomotive in realising a tractive effort of 2,770 lb., 
much less a reduction in the drawbar pull of that 
amount. This was borne out by the coal consumption 
which the author deduced as a saving. One ton per 
hour saving was more than a very large proportion of 
the total coal fired. 

Mr. T. B. Wilkinson said that from the results 
obtained up to date on headwinds alone, streamline 
coaches definitely showed savings over ordinary stock. 
In the models tested, a longitudinal beam went through 
the entire length, which meant that every individual 
coach had the same vertical disposition as the one 
in front of it or behind it. It seemed, however, that 
there might be as much as 4 deg. of roll, and that the 
extra vertical area presented by a coach behind another | 


| 
} 
| 
| 




















20 deg. yaw. That was possibly due to the fact that 
the curve should be lifted 2,000 lb. In Fig. 41 it 
would be interesting if some explanation could be 
given of the fact that when the angle was 330 deg., the 
air resistance was the same at all wind speeds from 
zero upwards. 

In reply to the discussion, Mr. Johansen said that he 
had obtained no experimental results for tests on 
moving wheels. There would be a slight difference in 
the air resistance, but it would be very slight. A good 
many of the criticisms of the method of experiment 
which had been made had occurred to him, but it 
was a question of getting the maximum experimental 
result with the minimum experimental cost. That 
applied very particularly to the question of the moving 
track underneath the metals, to which a number of 
speakers had referred. He was inclined to think that 


| it would be the best method of carrying out the experi- 


ments, but it involved a good deal of difficulty and 
expense, 

In reply to Mr. Williams, he said the extent to which 
the locomotive air resistance could be reduced by a 
very advanced degree of streamlining was known from 
experiments, other than those which he had carried 
out, to be of the order of 60 per cent., representing 
with a locomotive of the type used on British stan- 
dard tracks, something like 150 h.p. to 180 h.p. at 
60 m.p.h., and rising to 200 h.p. to 250 h.p. at 100 
m.p.h. The work of extending what he had done 
at Teddington to the work of the locomotive was at 
present going on. Streamlining might have an impor- 
tant effect on high speed, and there was a case for 
attempting to streamline locomotives of trains. On 
the general question, which several members had 
mentioned, of the extent of the savings which were pos- 
sible through streamlining, there was no doubt that a 
model experiment could do little more than indicate 
the direction in which they could be pursued. 

He had endeavoured to reply to Mr. Poole’s question 
in regard to the moving belt, but on the locomotives 
on which he had been allowed to make those experi- 
ments, he had done all he could to overcome that 
effect by carefully exploring the velocity distribution 
of the air, and then, for a given nominal air speed 
in the wind tunnel, calculating the drag on the 
basis that the wind speed over the whole surface was 
what it was measured to be and not what it actually 
was underneath the train. It involved an increase 
in the resistance of the underbody part of the coaches, 
and that was carried into effect by taking a note of 
what the velocity was and also by separate measure- 
ments of the intrinsic drag of the undercarriage 
structure as distinct from the body and the coach. 

Mr. Washington had asked whether the German 
experimental results had been made with a mirror 
image representation of the ground. He rather 
suspected that the resistance results to which he had 
referred in his Table, which were taken from Dr. Wag- 
ner’s paper, had been made under those conditions. 
The Underground Railway Company was not very 
interested in the resistance of an underground railway 
train. They utilised the power of their trains very 
largely to ventilate the tunnels. They were not 
greatly concerned about air resistance, since the 
maximum speeds were of the order of 24 m.p.h. and 
they were not likely to gain very much in the way of 
power saving. 

Mr. Wilkinson had raised the question of the effect 
of the rolling motion of the train. That would tend to 





increase the air resistance above what had been 
measured, and would be more marked in the case of 
a train travelling in still air under the action of a longi- 
tudinal wind than in the case of a side wind. In the 
model experiments made so that only one coach was 
actua.ly under test with the remainder of the train 
in position, owing to the mechanical vibration of the 
wind tunnel itself, that particular coach had oscillated 
considerably and the resistance measured was a little 
larger than it would have been if the coach had been 
perfectly still. Any such effect would be mainly due 
to an increased exposure of surface at the end of the 
coach. 

In addition to the question about the effect of lateral 
force, Mr. Guy had raised the question of what would 

the effect of opening the windows. Inasmuch as 
there must be a change of energy of the air as it entered 
the windows, and to some extent as it escaped from the 
train, the air resistance must be increased. Professor 
Gibson had asked the most difficult question, viz., 
why the air resistance was the same for all angles of 
yaw when it came from an angle of about 330 deg. 
to the direction of the train. Mr. Johansen confessed 
that he did not then know the answer, but said he 
would have to think it over and reply in writing. 
There was an error in Fig. 39 of the paper. The curves 
shown there in diagrams 1 and 2 had been displaced 
by 2,000 lb. downwards. They should go up by 2,000 Ib. 
all the way along. 








ENGINEERING TRAINING AND 
EDUCATION. 


Lloyd’s Register Scholarship.—The General Committee 
of Lloyd’s Register of Shipping offer a scholarship, 
valued at 100/. per annum and tenable for three years, 
to be awarded on the results of the studentship examina- 
tion of the Institute of Marine Engineers in June. The 
Scholarship is intended to assist marine-engineering 
students to take ar advanced course of instruction in 
engineering subjects. The age limit is 18 years to 23 
years. The closing date for entries is May 1, 1937. 
Further particulars, entrance forms, and copies of 
previous papers may be obtained on application to the 
secretary of the Institute of Marine Engineers, 85, The 
Minories, London, E.C.3. The entrance form for the 
Scholarship is distinct from the entrance form for the 
studentship examination, and a candidate for the 
studentship who wishes also to compete for the Scholar- 
ship must complete and return both forms by the dates 
specified. 

North of England Institute of Mining and Mechanical 
Engineers.—The first examination of the North of 
England Institute of Mining and Mechanical Engineers 
for certificated studentships in vocational subjects 
will be held on Thursday, April 22. At the present 
time there is no statutory examination for the grade 
of overman and the above examination is intended to 
be the equivalent for such examination. Whilst the 
main object of the Institute is to assist the training 
and development of young men for the mining industry, 
it is emphasised that there is no age limit for applicants, 
and no entrance fee. The examination is open to all 
suitable applicants whether members of the Institute 
or not. A pamphlet has been prepared containing 
full particulars regarding the objects, rules and require- 
ments of the examination. Applicants who were 
under 17 on June 21, 1935, must present an approved 
certificate in non-vocational subjects, or sit for the 
examination in non-vocational subjects which will 
probably be held on April 20 and 21. Further parti- 
culars, copies of the above-mentioned pamphlet, and 
the requisite application forms, may be obtained from 
the secretary of the Institute, Neville Hall, Newcastle- 
upon-Tyne, 1. 

Canadian Pacific Railway Scholarship—A free 
scholarship tenable in the Faculty of Engineering 
or the Faculty of Arts and Science at McGill University, 
Montreal, Quebec, is offered by the Canadian Pacific 
Railway for competition among apprentices and other 
male employees under 21 years of age, enrolled on the 
permanent staff of the Company, and the sons of 
employees, who are minors. The Company maintains 
ten scholarships at the University, the present one 
being to fill a vacancy resulting from the graduation 
of a previous holder. Four years’ tuition will be given 
after senior matriculation, and five years after junior 
matriculation in chemical, civil, mechanical or 
electrical engineering. Alternatively, five years’ tuition 
will be given in the School of Architecture or four years’ 
tuition in the Arts Division or in the School of Com- 
merce. Candidates will be required to sit for the special 
entrance examination to be held in April. Further 
particulars of the special examination and of other 
scholarships and bursaries may be obtained from the 
Registrar’s Office at the University. 








Trarric at Carpirr Arrport.—Last summer, Cardiff 





Airport handled more than 20,000 passengers. 
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ENGINEERING WORKS 
REORGANISATION—IV. 
By James J. GrcLEsPre. 

Arter due attention has been given to the matters 
considered in the previous articles, namely, product 
classification, quality standards, purchasing and stores 
methods and material control systems, the executive 
official in charge must next take in hand the question 
of the provision and issue of tools, finally going into 
the questions of machine and departmental capacities 
and the flow of the parts of the product. At this stage 
he will have available the following :— 

(1) Parts lists for each product. 

(2) Assembly lists for each assembly. 

(3) Symbols for parts, assembly, and product. 

(4) Detail drawings for each part. 

(5) Operation (route) cards for each part, each sub- 
assembly, and assembly. 


creases, the necessity for co-ordinative influence and 
co-ordinative mechanisms increases. In other words 
the management has to be better, more system has to be 
introduced, and more records employed in order to 
balance, in terms of profitable working, all the separate 
activities. The idea that the management will envisage 
will be to have centralised operation planning, for which 
systematised methods must be devised. The means 
employed will be developed with the following principal 
objects in view: They must be such that they 
(a) correctly express the purpose in view ; (6) are 
easily and correctly understood by all having to make 
use of them ; (c) are economical in operation ; 
(d) transmit orders concisely, clearly and quickly ; 
(e) transmit reports in a similar manner; (f) are 
susceptible to modification and development to meet 
the requirements of the management. 

Many works executives have sound ideas on the 





subject of planning or routing, but the means they 





















































important form. One sheet is provided for each part, 
and on it are shown (a) the amount of raw material in 
stock ; (6) the amount in progress through the shops ; 
(c) the amount in stock finished; (d) the amount on 
order ; (e) the amounts lost or scrapped ; (f) the amount 
delivered ; and (g) the amount wanted by each cus- 
tomer. In addition to this information there may be 
details regarding drawings, patterns, jigs, material, &c., 
required. 

Part Route Card (Form D).—The part route card, 
of which there is one for each part, indicates the opera- 
tions on each part. Machine numbers are entered b 
the production engineer, and provide the progress cler 
with some latitude of choice when arranging the dis- 
tribution of the jobs. 

The Job Note (Form E).—The job note records oper- 
ating times. One is provided for each operation. 

Load Record (Form F).—There is one of these for 
each machine or group of similar machines. It is 
essential to effective management. It shows the hours 































































































Form A of work ahead of any machine or process, and indicates 
general works policy. The load may be shown for as 
many weeks or months in advance as may be thought 

PARTS LIST. Page ...... necessary. The record is made up daily. This will give 
Model No. No. Parts No. Sub Assemblies Pages a total non-sequential load ; the route board (below) 
gives a short-time planned load. 
| | sniene In works in which the production capacities of 
| . Sub machines are reasonably well balanced, it will be 
Part No. Part Name. Drg. | Patt. | No. off yo ey Assembly | | necessary to keep load records only for machines on 
Kind. |Symbol. ” first operations. Obviously if a good balance is assured 
seaiecionnianas | the output of the first operation machines will be an 
| ] | indication of possibilities for all subsequent pro- 
| | cesses. 
| Operation Instruction Sheet (Form G).—In a complete 
planning system there will be one operation instruction 

Form B sheet for each operation. This form gives particulars 
of jigs and tools to be used, together with speeds, feeds 
and depth of cut, as well as a sketch of the set-ups. 

ORDERS AND DELIVERIES. It may be attached to the detail drawings, or not, 
Mod according to circumstances. 
ronatanemeed —_ Route Board (Form H).—The route board may take 
| j | | Gates various forms. It may be in the form of a chart, or it 
| — may be a board provided with pockets for the reception 
Date. —_ Quan. P nonin Del'd. a sa of progress tickets. On this board operations are posted 
| | Date. | Wanted. | Del'd. to particular machines or men, according to the instruc- 
{ 1 1 tions on the part route card, the actual machine or man 
| \| | | chosen from any given group being determined largely 
| 1] | | | | from the load record. Operations are given in actual 
| | sequence for from three days to two weeks in advance. 
Form C 
| STOCK WANTED RECORD. 
Part No. Drg. Material Wt. per Max. Min. 
Wanted. | Delivery Schedule. | Deliveries. | Raw Mat’l. Orders. | In. | At work. In. Scrap. Balance. 
| No | Lots. | | | 
Date. pre Who for | ‘OW | — Date. | No. | Date. | Reg. No. Date. No. Date. No. Date. No. No. Date. | No 
| | il 
l l Tl l l ] | 
tT | ARF ey 
| | | | | 1 | 
Form D Form E 
PART ROUTE CARD. PED. cccoee JOB NOTE. 
Part No. Drg. Patt. Mat’l. Mat’l. Quan. Part No. Op. No. Drg. 
| Op. Inst. Sheet M/c No. Dept. 
. | Machines. Dept. nag by ngs y =a Instruction Sheet. P 
ad ‘ j ‘ Set Up Time Time Each .~......... 
| | | Name sivtaaicneiataliabiiaiaiiiaall No. 
Day. | Start. | Stop. | Finish 
(6) Operation instruction sheets with details of , employ to give expression to them are often poor. For 
set-up, feeds, areas of cut, &c. proper results the means must be adequate. A great Monday | | | 
(7) A system of new jig, fixture, and tool authorisa- | variety, of course, is possible in the type of forms 
tion. deemed to be necessary or desirable. The planning = | "faa 


(8) A system of tool classification. 

When controlling batch production in a shop employ- 
ing, say, 250 workers engaged on batches of from 3 to 
15 off, operation instruction sheets will probably only 
be employed for those jobs which have a high operation 
cost. For the small batch of, say, 2 to 6 off, and in the 
jobbing shop, there may be no operation instruction 
sheets, although notes should be taken of good set-ups, 
and filed by the works manager for future reference ; 
there may likewise be no system of tool classification 
nor standard system of issuing tools. How far these 
systems should be carried will be determined largely by 
the degree to which the sub-division of physical and 
mental effort (specialisation) can be applied to the re- 
duction of costs, without decreasing unit cost returns 
by the accompanying introduction of new functions 
and methods. 


Co-Ordination Mechanisms.—As specialisation in- 





forms reproduced herewith have been drawn out 
mainly to indicate the elements of a sound planning 
system, and the various relationships the forms bear 
to each other. In actual practice more forms than 
these would be used ; again any, or indeed all, of them 
may differ from the examples given. Before proceeding 
to discuss the use of such forms, a few words about 
each will be useful. 

Parts List (Form A).—There is one parts list for 
each different product. The list carries the part 
number of each part, and indicates the sub-assembly 
to which it belongs. A further parts list is provided 
for each sub-assembly. 

Order and Deliveries Record (Form B).—One of these 
forms is made out for each customer. This form is 
used as an indicator of the general position regarding 
deliveries. 

Stock Wanted Record (Form C).—This is a most 











Release Notes (Form J).—These are used to release 
materials or tools just before operations commence. 

Move Ticket (Form K).—One move ticket is required 
each time a lot of parts is moved and are given oy 
the production department to centrally-controlled wor: 
movers. 

We may now rapidly run over the sequence in which 
these forms would come into use in passing a large 
or medium repetition batch through the works. When 
an order is received from the sales department, the 
production department fill in the customer’s order and 
deliveries form B, which provides a record for customer 
service. All of the parts required, based on the parts 
list (Form A), are then posted to the stock wanted 
record (C). If materials require speeding up, the neces- 
sary steps should be taken at this stage. The part route 








card D is next made out giving particulars of the opera- 
tions. The job notes, instruction sheet and release notes 
follow, made out from the part route card, and, as each 
job note is made out, the time for each operation is put 
down on the load record for the machine or process 
on which the operation is to be done. The load 
record gives the work allotted to the machine for a 
fairly long period, and a fair idea may be gathered 
rom it whether it will be possible to get through this 
order in the schedule time. The next step is to post 
the progress tickets or job notes on the route board 
against the actual times when operations will be 
commenced, keeping the sequence of operations correct. 

When a job is about to be commenced the material, 
tool release notes, drawing and instruction sheets, 
are issued and brought to the place where the first 
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| , , , 
&c. In practice, however, this board is best worked 
from a job-issuing office in each main department. 
Systems which are worked entirely in and from a 


ing works at any rate, to be of great value. 

The Introduction of a Planning System.—Assuming 
that the preliminary reorganisation previously de- 
scribed is carried out where necessary, the introduction 
into a works of a planning system is comparatively 
easy. Very commonly in engineering works, what- 
ever system there may be will have been developed by 
degrees as circumstances seemed to require. An 
official may start off by putting delivery dates down ina 
diary, sometimes also putting various dates against 
certain departments, and then against certain parts, 
thus developing what has come to be known as a 





operation is to be done; thereafter the job is moved 
only by means of move tickets. 

The above outline is only of skeleton form, and indi- 
cates principles rather than details. In large works 
the system would naturally be rather more elaborate. | 


Form F 


MASTER LOAD RECORD. 


Week ending Dept. 
Machines 
Normal Capacity hrs. Budget hrs. 
Order Part Hours Order Part Hours 
No No + = No No 

Poot | 

Form H 
SEQUENTIAL R 
| 
MACHINES 


| | 800 900 10.00 11.00 


It should be noted that in most batch production 
shops the flow will be through a stores to a fitting shop. 
Thus, the stores controller will order raw material to 
be machined on the basis of his maximum and minimum 
quantities. He will order the maximum quantity when 
the minimum is reached and will allow slightly less 
time for delivery into stores than it takes for the 
minimum to be used up. His maximum quantity will 
be based upon an economic production-batch formula 
(discussed in a previous article) and his minimum on 
a knowledge of the time it takes for a batch to go 
through the shops. When, however, orders are received 
for large numbers of finished products, and stores 
quantities do not cover these, the orders will be 
scheduled at every stage from the foundry to the fitting 
shop. 

The planning department have control of stock and 
work in progress. From the part stock and wanted 
record they are at once aware when raw stock must be 
purchased. For this they requisition on the purchasing 
department, using a rough stock requisition sheet, 
noting on the part stock and wanted record when it 
should come in. 

In order to give a fairly complete idea of a planning 
system, something. may be said at this point on the 
use of the job notes. When batch, and not jobbing, 
work is under consideration, large numbers of job 
notes may be made out in advance in triplicate. When 
work is about to commence on a batch, the top copy 
goes to the man about to do the job and clocked 
on, the other two being kept on file. When the job is 
finished one copy is used to indicate that the job is 
to be moved for inspection, or to another operation, 
a second is kept on a file under the man’s number 
showing that this job is awaiting inspection, while the 
third copy is filed against the machine, showing that the 
job is awaiting inspection. This system gives adequate 
control of every move made by a batch. 

In many cases a route label may be attached, with 
advantage, to the batch of parts, a list being given 
on it of all the operations through which the batch 
must go. As job notes are handed in, the operator's 
name, date and time are noted on the travelling label, 
and if any dispute should arise as to who did the work, 
or when it was done, this label is available for reference. 

The method as outlined above may appear to be 
rigid, but, as will be indicated later, a fair amount of 
flexibility is permissible. With the object of giving a 


complete picture of the planning system, the route 


|} and the need for the “ 


Operation tabs loaded in operation sequence 


chasing system. Often no steps are taken beyond this, 
chasers ’’ remains constant. 


Form G 


OPERATION INSTRUCTION SHEET. 


Part No. Drg. Op. No. 
Route Card No. Set up Time 
Gauges 

| Jigs 
Tools 


(Org. at set-up showing tools in position and feeds | 
and speeds) 


OUTE BOARD. 


TIMES. 


12.00 1.00 200 3.00 5.00 600 7.00 800 9.00 


up to a fortnight in advance 


MATERIAL RELEASE NOTE. 
To Stores. 
Please release 





for Symbol No. Op. 

and deliver to at 9m" 
| p.m. 
| 
| 
| 

Form K 

MOVE TICKET. 

Order No. Part No. 
Quantity Lot No. 
MOVE FROM DELIVER TO 
| M/c Dept Mic Dept. 

M/c Dept M/c Dept. 


The alert executive official will, however, not rest 
satisfied with this, but will carry matters further, 
trying by means of scheduling to arrange when each 
part should be started, and putting forth every effort 
to get it started at the right time. Something like 
this state of affairs is the normal condition to be 
expected in the small jobbing shop, though many works 
employed on large batches never get any further 
The official who has reached this stage may, how- 
ever, work steadily on, tackling as the next stage 
the question of load records. If these are successfully 
introduced the progressing aspect of planning will be 
conducted on fairly intelligent lines, but the most 
satisfactory results will not be achieved until the matter 
is carried still further back so as to cover sequential 
loading and material, tool and quality control, classi- 
fication, &c. There is no objection to such a gradual 
growth or development of a planning system, except 





board form has been considered with the load records, 





that as every step becomes necessary, every one taken 


production office do not generally prove, in engineer- | 





| before has to be recast in the light of new factors. 
| In any case it is much better to follow a steady line of 
| development in this way than to get hold of some 
stereotyped form of system and instal it without 
adequate foundation. The trouble, however, not 
infrequently arises of the responsible official becom- 
ing so embroiled in straightening out difficulties that 
he has little time left for anything else. 

A quick and reasonable start can be made by first 
reorganising stores and centralising the control of the 
standard quality of parts ; next, in working out machine 
group and departmental load records ; and, thirdly, in 
installing a scheduling and routing system. In this 
particular form of system there will be parts lists, but 
no operation instruction sheets ; neither will there be 
a tool classification, nor any material and tool issue 
system. Part route cards may or may not be used. 
| For the small-batch shop this works fairly satisfactorily ; 
| for the larger batch shop, however, it is inadequate, 
though even so, it will prove much better than con- 
tinual late deliveries and inquiries into the breakdowns 
of programmes. 











RAILWAY SIGNALLING TERMS. 

Accusations of undue conservatism have frequently 
been brought against British railways, sometimes with 
justice, but this cannot be said of the signal department, 
| It can, in fact, be confidently stated that in no other 
direction on our railways has so much been done in 
recent years to revise old, and introduce new methods, 
and to promote safety. This can be seen in the dis- 
appearance from busy areas of the familiar semaphore 
lin favour of colour-light signalling, the introduction 
| of new cabins to do the work previously performed by 
| three or four, the arrival of upper quadrant signals, 
| of central train control, and of such arrangements to 
| facilitate rapid shunting as are in use at the hump 
| yards of Whitemoor and Hull. Inside the cabins, too, 
there are in use power interlocking frames, route lever 
signalling, whereby the movement of one lever controls 
all the points and perhaps the signals also for a parti- 
cular direction of traffic, illuminated diagrams 
showing electrically the occupation or otherwise of all 
lines in the cabin’s area, train describers, and so 





| forth. 


In view of such progress, the British Standards 
Institution has recently published a Glossary of Terms 
used in Railway Signalling, and it is interesting to 
glance through its pages and note changes which it 
has been thought desirable to bring about. Standardisa- 
tion of terms is always most valuable in practice, 
though inevitably it must be accompanied by the 
disappearance of a few familiar designations. In this 
case, for instance, the well-known “ tablet ’’ does not 
appear in the list, but is grouped under * token,” 
(itself formerly used for a different pattern of single-line 
authority), which ‘‘ may take the shape of a staff, key, 
tablet, &c., or may be spherical in shape ”°—somewhat 
clumsy wording. Definitions generally are, however, 
clearly put, as for “* Overlap,” “the length of line in 
advance of a stop signal which must be unoccupied 
before the stop signal next in rear can display a * pro- 
ceed’ aspect or position.” The last alternative has 
| been necessitated by “ position light signalling,” 
| depending on the relative placing of the lights rather 
| than on colour, which has thus absorbed the more 
| familiar word. As an indication of modern economical 
| methods we have “ Approach Lighting ” and *? Tran- 
ser Track Circuit,” in both of which the necessary 





current is only supplied on the approach of a train, 
and another economical arrangement is the “* Hand 
|Generator System” used successfully in Ireland, 
| whereby the signalman, revolving a dynamo in his 
| cabin, supplies sufficient current to operate junction 
points a mile or more away. The term “ Movable 
| Diamond ” is an interesting reminder of an improve- 
| ment in junctions, which, by conforming the track to 
the path of the train, enables the “ turn-out” to be 
taken at a considerably higher speed, thus saving the 





' | cost of checking and accelerating a heavy train and 


reducing the time in clearing the junction, an important 
consideration on crowded sections of line. A more 
unusual term is “ Half Toric Sector,” which refers to 
a wide-angled lense applied to colour-light signals, 
while ““ Wig-Wag” is an almost humorous but dis- 
tinctly expressive title of a very useful type of warning 
to road traffic at level crossings, widely employed in 
the United States of America. A useful little book. 








Tue Instirvre or Mertrats.—The Council of the 
Institute of Metals has added the names of Dr. Harold 
Moore, C.B.E., and Mr. W. Murray Morrison to the list 
of Fellows of the Institute. The list is limited to 12. 
Dr. Moore was vice-president from 1932-1934 and 
President during the following two years, while Mr. 
Morrison is an original member of the Institute, served 
on the Council from 1912 to 1928, and acted as vice- 
president during the two final years of his Council 
membership. 
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Fie. 4. 


30-TON PLATFORM TRUCK. 


From time to time we have described industrial 
trucks, some of which have been designed for special 
purposes. Thus, in our issue of December 9, 1932, we 
dealt with an electric truck of 2-tons capacity intended 
for handling heavy dies in connection with presswork 
in the motor-car industry. The illustrations, Figs. 
1 to 4, annexed, show what is, we feel, probably 
quite justly claimed to be the largest truck of this 


, type so far built, its capacity making it possible to 
handles dies weighing up to 30 (short) tons. 

The general dimensions of the truck, which was 
constructed by Messrs. Automatic Transportation 
Company, Chicago, IIl., U.S,A., are given in Figs. 1 
to 3, though in some details the example illustrated 
in Fig. 4 differs from that shown in the drawings. 
The platform is 7 ft. 10 in. long by 5 ft. 4 in. wide, and 
can be raised from a height of 23 in. above floor level 
up to 5 ft. above the same. The overall length is 


TRANSPORTATION COMPANY, 
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17 ft. 2 in., width 5 ft. 4 in., and height 9 ft. The 
platform is guided during raising and lowering by 
heavy rollers engaging with a very stiff cast-steel 
upright ; the chassis and platform are made up of 
heavy carbon 8.A.E. steel, riveted and welded, to 
form a very rigid structure. Limit switches control 
both the high and low positions, while the platform 
can be stopped at any intermediate level. The 
lifting gear consists of four two-part motor-driven 
roller chains, synchronised to ensure equalised lifting. 

The truck is mounted on 10 wheels, of which the two 
largest, 22 in. in diameter by 7 in. wide, under the 
battery-box, swivel and are driven. The remaining 
wheels, 15 in. in diameter by 9 in. tyre width, are all 
mounted on the chassis in a manner to allow of full 
equalisation and compensation, and are controlled by 
power steering so that the axles are progressively 
swivelled towards the end of the chassis, as shown in 
Fig. 2. The compensation is worked out so that 
handling is very easy, steering being effected by means 
of electrical control and a motor with worm-gear 
reduction unit. There is no sway or pitching of the 
platform when travelling. All wheels are equipped 
with Timken adjustable roller bearings. The speed of 
travel when loaded is 24 m.p.h., and the lifting speed 
3 ft. per minute. 

The dies are handled by means of a double-barrel 
electrically-operated winch on the platform, capable of 
drawing the 30-ton dies on to the platform by means 
of cables. This movement is facilitated by means of 
rollers at the platform end, as may be best seen in 
Fig. 4. All controls are placed convenient to the 
operator’s platform, except the platform-winch control, 
which may be seen at the top of the column in Fig. 4. 
The steering permits this large truck to turn on a radius 
of 13 ft. 8 in., and it can negotiate right-angle corners 
| in aisles 10 ft. 5 in. wide. 











CRITICAL SPEEDS OF ENGINE- 
DRIVEN GENERATOR SETS. 


By W. A. Tupi, M.Sc. 


Ir is well recognised that multi-cylinder internal- 
combustion engines in general are prone to excessive 
| torsional vibration at particular critical speeds. Such 
vibration may mean only “rough running” of the 
engine, it may mean flickering of electric lights fed from 
a generator driven by the engine, or it may involve 
crankshaft stresses high enough to lead to compara- 
tively rapid failure by fatigue. The possibility of the 
occurrence of undesirable conditions of this nature 
must be investigated in the design stages, and the 
first step in this direction is the calculation of the 
natural frequency of torsional vibration of the con- 
templated installation. This is, in general, a lengthy 
operation, but in one important special case it may 
be simplified by the method to be described. 

Accepted practice in the arrangement of internal- 
combustion engine-driven generator sets is to connect 
the rotor of the electrical machine extremely rigidly 
to the engine flywheel, and for this reason the two 
masses may be treated as one, so far as torsional 
vibration is concerned. The system then comprises 
an angularly vibrating mass corresponding to the 
moving parts on each cylinder line connected together 
by equal torsionally elastic elements corresponding 
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to the intermediate parts of the crankshaft, and also 
connected at one end by a nearly identical elastic 
element to a very much larger vibrating mass repre- 
senting the combination of flywheel and electrical rotor. 

In such a system, only the lowest natural frequency 
is of practical importance, the others being invariably 
so high as to preclude resonance with any harmonic 
components of crank-torque except those of extremely 
high order and therefore of negligible magnitude. 
The object of the present article is to show how the 
normal calculation, by successive approximation of the 
lowest natural frequency for torsional vibration of such 
a system, may be reduced to substitution in a simple 
formula. 

In the condition of free torsional vibration of the 
system, the angular displacement of each rotor from its 
uniformly rotating mean position is given by an ex- 
pression of the form A sin nt, the natural , Monts 
being 7 cycles in unit time. 

Now let the vibrating rotors corresponding to the 
moving parts on the cylinder lines be numbered con- 
a from the end of the crankshaft opposite 
to the flywheel, and let the parts of the crankshaft 
between adjacent rotors be regarded as separate shafts 
numbered in the same way. When the system is 
vibrating with its lowest natural frequency, the single 
node is always found to lie between the flywheel and 
the adjacent cylinder. 

Ble @ 

MOC rth rotor “ga Wenn = —w desin ns 
where A, is the amplitude of angular vibration of the 
rth rotor. 

Hence the amplitude (or maximum value) of the 
oscillatory torque associated with the angular vibration 
of the rotor is n*I, A,. It may be shown that all the 
rotors vibrate in phase with one another, i.e., that 
the oscillatory torques reach their maximum values 
simultaneously. The amplitude of the total torque 
exerted on rotors | to r inclusive is therefore the sum 
of the amplitudes of the individual oscillatory torques, 


i.c., n® 3 I A, and this must be the amplitude of the 


torque in the shaft (the rth) immediately beyond 
rotor r, since it is only by this shaft that torque can be 


= to the assemblage of rotors 1 to r. Hence, 
if k, be the torsional spring constant of shaft r, 
ky (A+ — Ay) = —nP ETA 
or 
wees ee ee 1 
+1 r iy *. . . . ( ) 


Now if the effective moment of inertia of the moving 
parts on each cylinder line is I, in every case, and the 
spring constant has the same value &, for each part 
of the crankshaft between adjacent cylinders, 

Mtr w= G2iA. . . (2) 
where 
n? I 
¢ . ke P 
and (r + 1) may have any integral value not exceeding 
the number of cylinders. 

Giving A, the assumed value unity, and taking any 
desired value of ¢, repeated use of (2) makes it possible 
to determine Ag, the amplitude of angular vibration 
at the cylinder next to the flywheel, R being the number 
of cylinders. 


Then, if 

ky = torsional stiffness of shaft between cylinder R 
and flywheel, 

ly moment of inertia of flywheel, 


Ay = amplitude of angular vibration of flywheel, 
substitution in (1) gives 


3 
Wm dn — 5 Te > i rE | 


In the condition of free vibration, no external torque 
is exerted on the system, and hence the sum of the 
torque amplitudes for all the rotors in the system must 
be zero. 


Therefore 
Iy Ay + Ic Bi A 70. ‘ - (4) 
Substituting in (3) the value of Ay from (4), and writing 
nt — &ke 
we have 
Ie of - kek 
iy = A= Ar — $i, A 
whence 
hell me, Ik P 
ky > - 4 ° : ° » (5) 
or, writing 
ke Ie Ar 
57 u, ily = v, and —3 8, 
“5 
u _ + > 6 
$ ° ° ° ° ° - (6) 


In effect, the normal method of determining the 
natural frequency is to find, by successive approxima- 





tion, a value of ¢ which satisfies equation (6), this 
involving evaluation of z for each trial value of ¢. 
Conversely, the equation may be used to find directly 
the value of u necessary to give the system a natural 
frequency corresponding to any selected value of ¢. 

For any particular number of cylinders, the quantity 
z depends only on the part of the system corresponding 
to the cylinder-line masses and the intermediate parts 
of the crankshaft and on the value of ¢. Taking an 
assumed value of ¢ and A, = 1 and making repeated 
use of (2), the values of A, Aj, &c., Ap are obtained, and 
from them the value of z. Hence u can be plotted 
against ¢ for any particular value of v by use of 
equation (6). By taking different values of v, it is 
possible to plot a family of curves covering the range 
of probable values of u and z, and associating with 
them the corresponding values of ¢ applying to an 
engine of the number of cylinders concerned. 

The family of curves can be used to determine the 
natural frequency of any such engine if k,, ky, I, and 
Iy are known. The value of ¢ corresponding to those 
of k,/kz and I,/Iy is read from the chart, and then the 


natural frequency = x = rs J (*): 

The curves are found to be nearly straight lines, and 
they may be represented, to a high degree of accuracy, 
by a simple formula which can be developed from the 
ascertained variation of z with ¢, without actually 
plotting the curves at all. 

Multiplying (6) throughout by ¢ and then differ- 
entiating with respect to u, the quantity v being 
independent, 


ub, 4_d2 36 
bu d¢ bu 
whence 
b¢ d 
iu dz 
_ 


Multiplying (6) throughout by ¢ and then differ- 
entiating with respect to v, the quantity u being 
independent, 


whence 


Hence the change 4 ¢ in ¢ brought about by changes 
Au and 4 v in u and v is given by 


3¢ 3¢ __¢ l 
AG—e gp fut sae =f tse 
-—, (Av — dAu) x 8 . - (7) 


where 


Equation (7) is strictly true only when 4 u and Av 
are infinitely small. The errors involved in employing 
it for such values of 4 u and 4 v as occur in practice 
are, however, negligible as with basic values u = 1 
and v=0, Au normally ranges only between the 
limits + 0-2 and Av between 0-04 and zero. The 
value of 2’ is found to be sensibly constant over the 
required range of ¢. 

Now let ¢, be the particular value assumed by ¢ when 
u=landv=0. 


Then 
Ad=¢—¢ <Au=u—-1l, Ar=v—Oev 
Hence 
1 
¢ - do= =. {v — bp (u — 1)] (approximately) 


and therefore 
2— 2’ l dy 
= (7=3) & +(i=s) °- (724) * 
=-A+Bv+Cu . ° ° ° » (8) 
The values of A, B and C for engines having each 
number of cylinders from 4 to 10 have been determined 
from a large number of calculations of z against ¢, 
and are given in the Table below. The figures contained 
in the Table give the natural frequency correctly to 
within plus or minus | per cent. for values of u between 
1-2 and 0-8 and of v between 0-04 and zero. 














Number of | . 
cylinders. bo. A. B. C. 

4 0-1208 | 0-172 0-42 - 0-051 
5 0-0811 0-109 0-344 — 60-0278 
6 0-0582 0-0753 0-294 - 0-0171 
7 ..| 0-0437 | 060-0548 0-256 — 0-0112 
8 ..| 0-0340 | 0-0415 | 0-222 - 00076 
iz) | 06-0273 | 0-0320 | 0-204 | — 0-0056 
10 | 


0-0224 0-0264 0-182 | - 0-0041 





To illustrate the application of the method, let it be 








torsional vibration of a six-cylinder engine having the 
following characteristics. 
ke = Torsional spring constant of part 
of crankshaft between adjacent 


cylinders = 53-2 x 106 lb. in. 


per radian. 
x= Torsional spring constant of part 
of crankshaft between flywheel 


and adjacent cylinder = 56-0 x 10®lb. in. 


per radian. 
I, =Effective moment of inertia of 
moving parts on each cylinder- 
line = 7,720 lb. in.* 
Iy= Moment of inertia of flywheel and 
rigidly attached rotor of ; 
electrical machine = 603,000 Ib. in.* 
u = ke/kz = 0-95 v= I-/ly = 0-0128. 
Then, taking the values of A, B and C for a six- 
cylinder engine from the Table, and inserting in (8), 
$=0-0753+0- 294 x 0-0128—0-0171 x 0-95 =0- 0628. 
To make the units of mass and force consistent the 
figure representing I, is divided by 386 (the gravita- 
tional acceleration in inches per second per second), 
and hence, 


k, 
natural frequency = x /( $5) 
7 Cc 
1 53-2 x 108 
a ./ (0-0028 7 77730/806) ) 
= 65 v.p.s. or 3,900 vibrations per minute. 


The critical speeds are derived from the natural 
frequency by dividing by 1, 2, 3, &c., for a two-stroke 
engine, or by 4, 1, 14, 2, &c., for a four-stroke engine ; 
the divisor is the “ order” of the associated critical speed. 
A “ major critical speed” is one the order of which 
is an integral multiple of the total number of working 
strokes made by all the cylinders of the engine in one 
revolution of the crankshaft. Stresses due to torsional 
vibration may be dangerously high at a major critical 
speed, whilst those at other critical speeds are often 
negligible. In the example quoted above the critical 
speeds in the neighbourhood of, say, 500 r.p.m. (assum- 
ing the engine to operate on the four-stroke cycle) are 


74 order ... een ° 520 r.p.m. 

8th order ea a Ge 

8} order ... see -. 459 ,, 

9th order _ .. 433 ,, (major) 


The engine makes 6/2 =3 working strokes per 
revolution and therefore the orders of the major 
critical speeds are 3, 6, 9, &c. As the eighth and 8} 
order critical speeds may be expected to produce 
negligibly low vibration stresses, there is a safe speed 
range from 500 r.p.m. down to about 460 r.p.m., below 
which speed the effect of the ninth order critical speed 
would become increasingly perceptible. The problem 
of estimating the stresses at critical speeds is, how- 
ever, outside the scope of this article. 








CATALOGUES. 


Gas Plant—-A souvenir brochure illustrating the 
present-day products and the history of the firm from 1803 
to 1936, was prepared by Messrs. The Bryan Donkin 
Company, Limited, Chesterfield, on the occasion of a 
visit of the Manchester and District Junior Gas Associa- 
tion in November last. The publication refers to many 
of the firm's past and present products. 

Cooking Equipment.—Messrs. Aveling-Barford, Limi- 
ted, Grantham, call attention, in an attractively 
illustrated catalogue relating to modern cooking equip- 
ment, to the characteristics of steam-heated and gas- 
heated apparatus, coal-fired ranges, and electrical 
appliances. An imposing list is given of institutions, 
hospitals, schools, &c., supplied with Aveling-Barford 
apparatus in recent years. 

Electricity in Horticulture——From the standpoints of 
economy and reliability, an interesting case is made out 
by Mr. A. Falconer, Parks Superintendent, Ashton-under- 
Lyne, for the use of electrode boilers as auxiliaries to 
fuel boilers in horticultural heating. A booklet received 
from Messrs. Bastian and Allen, Limited, 24, Bedford- 
square, London, W.C.1, reproduces in = form 
a recent contribution by Mr. Falconer on this subject 
to the Journal of Park Administration. 

Reinforced Concrete.—Reinforced concrete is now well 
established in fields of building in which a few years ago 
it was considered hardly practicable. This fact is well 
exemplified in a pictorial record recently published by 
Messrs. The Trussed Concrete Steel Company, Limited, 
Horseferry House, Westminster, London, 8.W.1. Vari- 
ous factories hospitals, flats and chimneys recently con- 
structed with this material are illustrated and serve to 
demonstrate the advances made in technique of design 
and architectural finish. 

Oxy-Acetylene Equipment.—A well-produced catalogue 
of oxy-acetylene equipment for welding, hand cutting 
and surface heating, including apparatus using other 
fuel gases, has reached us from Messrs. The British 
Oxygen Company, Limited, Thames House, Millbank, 
Westminster, London, 8.W.1. In a separate leaflet, 
tribute is paid to the skill of an operator in a ship- 
building yard who, using an oxy-acetylene hand cutter, 
cut 16 tiller arms from mild-steel blocks, 19 ft. 8} in. 


required to determine the lowest natural frequency of | long, 20 in. wide, and 6 in. thick. 
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50-FT. BY 50-FT. BULKHEAD GATES 


AT BOULDER DAM.* 
By P. A. Kinzze. 
(Continued from page 142.) 


Tue final design of the hoisting equipment best 
adapted to the operation of the 50-ft. by 50-ft. 
bulkhead gates was only decided upon after an 
exhaustive investigation of all possible types. A 
hoisting capacity of over 1,100 tons was required, 
and it was desirable that the hoists should also, if 
practicable, be employed to operate the wedge- 
driving mechanism when the gates had been closed. 
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medium ; the gross hoisting capacity required was 
2,737,000 lb., while a downward thrust of 1,300,000 
lb. would be needed to operate the toggle mechanism. 
The hoist stems were, therefore, designed to with- 
stand 2,737,000 lb. in tension and 1,300,000 Ib. in 
compression. It was decided to use tubular stems, 
and when worked out for the stresses stated, it was 
found that these would have to be 19 in. in outside 
diameter and 15} in. in inside diameter. In order 
that the gates might be raised off their erection 
platforms after complete assembly and lowered 
on to the bottom seats, a total travel of 59 ft. 6 in. 
was required. A further travel of 2 ft. 93 in. was 





liners behind these needle valves, for which purpose 
a diameter of 91 in. would be required. Conse- 
quently the hoists were made of that size, as may 
be seen in Fig. 125, page 222, which shows one in 
section, while Fig. 126 is an inverted plan of the 
piston. When the specifications were being pre- 
pared, alternative forms of construction were allowed 
for, but the contract was awarded on the low 
bid which was for cast-steel construction. The 
overall height of each completely assembled cylinder, 
without head or base, was 64 ft. 6 in., made up of 
eight units, each 8 ft. 0} in. long, with faced and 
shouldered companion flanges bolted together. 





Fie. 123. Horst CytinperR Unprercoine SHor TEstTs. 


| Each of these units weighed 11,125 lb. They 
| were finish-bored and ground. A finished cylinder 
| ready for shop testing is shown in Fig. 123. 
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It was found that cable-operated equipment would 


Controt PANEL oF Arizona GATE. 


needed for working the toggle-operating mechanism 


prove very complex and expensive, and that with for seating the wedges. This made a total travel of 


it, the positive seating of the wedges would be 
difficult. Other solutions were examined and dis- 
carded in turn, until it was finally decided that 
twin hydraulic cylinders applied to each gate would 
most nearly satisfy the governing conditions at the 
lowest installed cost. Detail designs were then at 
once prepared, the scheme embodying a vertical 
hoisting cylinder positioned immediately over the 
web centre line of each gate vertical end girder. 

It was decided to use water under a maximum 
pressure of 220 lb. per square inch as the operating 








* First Article of the series contributed by Officials 
of the United States Bureau of Reclamation, Denver, 
Colorado, U.S.A. See page 1, ante. 





§2 ft. 3fin. In order to meet unforeseen contingen- 
cies, the total travel was made 62 ft. 5 in. The 
allowance for fit in the piston and crosshead brought 
the total length to 67 ft. 43 in., at which the stems 
each weighed 25,400 lb. The parts were made from 
steel forgings, rough bored inside, and turned and 
polished outside. The material complied with 
A.S.T.M. class C serial designation A-18-30. The 
forgings were thoroughly annealed before machining. 

When the designs for the hoist cylinders were 
being prepared, it was the intention to use 72-in. 
needle valves in the canyon-wall outlets, and it 
was planned to salvage the hoist cylinders after the 
gates had been closed and to use them as conduit 


Inside each cylinder there was a domed and 


|heavily-ribbed piston of cast steel, weighing 


13,000 Ib., fixed to the tubular stem already referred 
to. The form of these pistons and the manner of 
attaching them to the gate stems is shown in 
Figs. 125 and 126. Bronze piston rings were pro- 
vided in grooves adjacent to the lower edges of the 
skirt, to act as a scraper rings to clean the cylinder 
walls as the pistons descended and prepare the 
surface in advance for the soft packing rings above. 
The latter were of the Vee-type, made up of two 
sets facing upwards and downwards, respectively. 
Bronze packing glands were provided to adjust 
these soft packings, and by this arrangement a 
practically leak-proof seal was provided between 
the piston periphery and the cylinder walls. The 
piston packing is shown to an enlarged scale in 
Fig. 127. The conditions of operation which the 
pistons were required to meet were exceedingly 
severe, and failure from any cause would have been 
attended by the gravest consequences. 

As will be seen, the lower cylinder head was 
domed and heavily ribbed and formed to provide 
an anchorage on which the cylinders rested. It 
was provided with a central aperture within which 
a stuffing box was mounted so as to permit of 











slight lateral movement of the stem. The stuffing 
boxes were each provided with two oppositely facing 
sets of Vee-type packing separated by bronze 
lantern rings, as shown in Fig. 128. The base 
castings weighed 20,100 lb., and were held in position 
on foundation rings embedded in the concrete by 
twenty-four 24-in. bolts. 

The upper cylinder heads were required to serve 
in a dual capacity. In the first place they had to 
act as conventional cylinder heads to resist internal 
pressure when the toggle-operated wedges were 
being finally driven home ; and in the second they 
were required to support the gates while the erec- 
tion platforms were being dismantled and removed 
from beneath them, or when these platforms were 
being replaced to receive the gate leaves again after 
these had been lowered, their seals fitted and 
wedges adjusted. Support in this way of the gates 
and their associated moving parts, from above, 
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was essential owing to the cramped quarters in 
which the work of removing or replacing the erection 
platform had to be performed ; the processes referred 
to required several days to carry out, and the con- 
centrated load to be suspended by each cylinder 
amounted to 1,100,000 lb. This load was trans- 
ferred to each cylinder head by means of extensions 
of the stems, passing through the cylinder-head 
bosses, large threaded nuts being screwed on to the 
stem extensions and resting on faces on the bosses 
as shown at the top of Fig. 125. 

When it became known that the twin-cylinder 
hydraulically-operated type of hoist had been 
chosen for these gates, a good deal of adverse 
criticism was expressed, the view being that the 
operating mechanism would fail to function satisfac- 
torily. It was considered that the unprecedented 
size was unjustified, and that it would not be 
possible to synchronise the operation of the two 
cylinders spaced 55 ft. 5 in. centre to centre. Such 
criticisms were carefully considered, and it was 
found that it would take about 1 hour 15 minutes 
to raise a gate, and 45 minutes to lower it, the 
slowness of operation thus discounting considerably 
the criticisms referred to. As a result of this 
examination, it became evident that by the exercise 
of reasonable ingenuity the movements of the gates 
could themselves be employed to synchronise the 
action of the individual cylinders, so that they 
would act in perfect unison. This, it was clear, 
could be accomplished by increasing the flow into 
whichever cylinder might be lagging, or restricting 
it into the one which tended to move too rapidly. 
This principle was therefore embodied in the 





f In order that 
there should be a 
reasonable. time in 
which to salvage 
equipment after 
the gates had been 
finally closed, it 
was decided, as 
previously pointed 
out, to locate the 
control platform at 
a height of 119-5ft. 
above the floor of 
the tunnel inlets, 
to prevent prema- 
ture submergence 
of the parts in 
question. As a 
further safeguard, it was arranged that either 
automatic or manual control should be employed 
at will, by a simple change-over adjustment. As 
finally developed, the control mechanism consisted 
of a levelling device by which the gate was main- 
tained plumb as it was raised or lowered, with a 
position indicator, the dial of which showed in feet 
and inches its position with respect to its upper 
and lower limits of travel. Spot indicators were 
provided to show accurately when the gate was on 
its bottom seat, and when the wedges had been 
driven home into their final positions. A levelling 
dial showed when the gate was riding level, and 
|the necessary pressure gauges, reducing valves, 
| pilot valves, and so on, were grouped conveniently 
at or behind the control panel. 

The control equipment is illustrated by Figs. 131 
| to 135, Plate X, a photograph of the panel being 
reproduced in Fig. 124, page 221. The levelling 
device consisted of an inverted pendulum worked by 
flexible cables from the two toggle gears on the 
gate ends, and actuating pilot valves controlling 
the water supplied to or drained from the cylinders. 
The flexible cables shown at a and b, Figs. 131 and 
133, were at their lower end attached as shown in 
Fig. 112, page 139, ante, to the toggle mechanisms. 
From here they were led by guides and idlers to the 
drum c, upon which they were both wound. One 
cable was led over and wound on the drum in one 
direction, and the other wound in reverse, so that 
as one wound on the other was wound off. The 
drum was mounted in a carrier d pivoted at the 
bottom and capable of movement to either side, 
| if one of the cables ran out faster than the other 
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owing to unequal movement of the gate. The top 
of the frame d was connected by linkage to an 
indicator gear e and to a plug valve f, shown also 
in Fig. 134, controlling two pilot valves g, g, Fig. 131. 
These valves were coupled with diaphragm-operated 
valves h, h, in the main pipe lines to the cylinders. 
Any uneven movement transmitted to the drum 
therefore operated the pilot valves and through 
them the valves h, h regulating the flow in the pipes 
as necessary to bring about readjustment. A reverse 
lever and valve iu thepipe j, Fig. 131,was introduced 
to provide for the same automatic gear operating 
correctly whether the gate travelled up or down. 
The cables which extended from the toggle gear 
to the levelling drum were kept taut by a counter- 
weight suspended below the control platform by a 
wire rope wound on a smaller diameter of the same 
drum, this counterweight being wound up as the 
gate leaf descended. 

On the drum shaft there was a small pinion 
(Fig. 135) which by means of a chain drove a large 
sprocket below. On the same axis as the latter 
there was a large diameter dial k, Fig. 131, which 
indicated the gate position throughout the opera- 
tions of raising or lowering. The view of the 
control panel (Fig. 124) shows three sector-shaped 
windows. The larger one in the further half of 
the board is the gate-position indicator just referred 
to. Of the two in the near half, the upper one is 
the levelling-gear indicator and the lower the 
reversing-lever quadrant. The operator is control- 
ling one of the gate valves by hand; at his right 
is one of the diaphragm-controlled gate valves, the 
corresponding valve for the other hoist cylinder 
being visible on the extreme left of the illustration. 
It is not necessary to detail all the hand-wheel 
controls shown in Figs. 131 and 132. The run of 
the pipes and the alternatives provided for can 
be followed when it is realised that for hoisting 
and lowering, water had to be admitted to or 
released from the bottom end of the cylinders, and 
that further, for wedge operation, pressure supply 
had to be admitted to the top of the cylinder. The 
further combination of both automatic or alternate 
hand control rendered necessary the somewhat 
complicated manifold arrangements at the control 
station. The three small pipes leading off to the left 
and to the right in Fig. 132 were the flushing pipes 
for clearing away the sand from the corner recesses, 
as described in the last article. The pipes /, /, 
were spray pipes to be used for cooling the gate 
during lowering, should this prove necessary on 
account of climatic conditions. 

The hoist cylinders were protected against 
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excessive pressure by including reducing valves 
in the piping system. These were set for a maxi- 
mum pressure of 220 lb. per square inch for raising, 
and 100 lb. per square inch for lowering. 

It will be remembered that in the last section 
of this article reference was made to the order of 
procedure in which the construction of the tunnel 
portal was undertaken. Fig. 129, Plate X, shows 
the Arizona No. 4 portal at a stage when the tunnel 
portal proper had been completed and work was 
proceeding on the two concrete towers which were 
to act as guides for the gate, and on the top of 
which the hoists were designed to stand. At the 
time this view was taken the temporary cofferdam 
protecting the tunnel mouth was being demolished. 

Erection procedure in the field differed slightly 
in the case of the two gates, it being possible to 
handle all the hoist-cylinder material direct by the 
cableway on the Nevada side, by the aid of anchor 
sheaves to pull the work over to one side or the 
other. On the Arizona side, however, which is 
shown in Figs. 130 and 111, page 139, ante, and 
which was the low end of the cableway, a 90-ft. gin 
pole had to be resorted to for placing the cylinder 
units one above the other. The winch already 
referred to, as having had to be employed to drift 
the gate girders into position, was employed to 
work this gin pole. Timber scaffolding was carried 
up the cylinders as the work proceeded. 

The first operation was the setting of the base 
rings. This was done with a precision level reading 
directly to 0.005 of a foot. After careful setting, 
these rings were grouted in. The cylinder sections 
were cleaned, before placing, of their rust-prevention 
coating of white lead and graphite, which had 
become hard baked by the sun. To remove this, 
coal-oil, petrol and paint-remover were applied, 
followed by scraping and light buffing.” When 
ready, a layer of white lead paste was applied to the 
faces and a thread of wicking placed in the counter- 
bore. After entering and tightening up pilot bolts, 
the rest of the bolts were entered and tightened up 
by box spanner by one man on a first round. Two 
men then made the circuit on a second round, a pipe 
extension being next employed on a third, after 
which a check was made by feeler gauge to ensure 
even drawing up. Final tightening was by wrench 
and sledge hammer, a last check being made by 
testing the level of the top flange. The stems 
were next inserted, these being handled by special 
yokes, a special wrench also being necessary for 
tightening up the threads of the stem connection 
piece, after each threaded section had been carefully 
cleaned and smoothed up where needed. Such pre- 
cautions had been taken during manufacture and 
shipment to protect these parts that final erection 
and placing were found to be perfect. The piston 
heads were next placed in position over the stem- 
connection pieces, and babbitt poured round the 
extension stem collars; the packings were then 
inserted. On account of the unfavourable climatic 
conditions at the site, every opportunity was taken 
to apply oil and graphite lubricants to these packings, 
as well as to those in the stem stuffing boxes. 
Figs. 130 and 136 are views taken after the com- 
pletion of the hoist cylinders, while the scaffolding 
was still standing. Fig. 137 shows the Nevada 
gate held in position above the portal opening. 

When the control panels had been installed, the 
pipe joints were welded as a precaution against 
injury from falling rocks, &c. After this had been 
completed, the line piping was tested to 300 lb. 
per square inch and the cylinders to 250 lb. per 
square inch. Everything being then ready, the 
gates were lifted and then lowered again on to the 
erection platforms. As a next step, 160 lb. plumb 
bobs were suspended by piano wires and the roller- 
train guides re-checked. The fixed wedges were then 
placed and bolted to the exposed flanges of the 
33-in. beams in the concrete portal structure below, 
as already mentioned, and these parts were accu- 
rately adjusted by plumb bob and transit. The 
gates were then lowered and, when in the closed 
position, the seals were fitted and bottom seats 
checked for contact with the babbitt-filled channel 
in the floor. During this process shoes were placed 
against the upstream faces to hold the gates so that 
the roller trains should remain in contact with the 
tracks on the gate frames; otherwise the gates 





would have tilted back. While the seals were being 
fitted, the side guide shoes were adjusted by shims 
for the necessary clearance tolerances, and the con- 
tacts of the roller trains were checked, as also were 
the actions of the toggles and wedges. 

On tunnel No. ],on the Nevada side,it was found 
necessary to chip away a portion of the concrete to 
provide clearance for rivet heads. In order to carry 
this out the gate was left suspended by the water 
in the hoist cylinders, and it is a tribute to the 
quality of the work that although the job occupied 
26 hours, the gate only settled 8 in. during this 
time. This loss was found to be due to leakage 
through the grease between the collar of the floating 
stem stuffing box and the cylinder base boss shown 
in Fig. 128. When the seals had been set, &c., the 
gates were raised and suspended on their stem 
nuts. The stationary wedges and roller tracks were 
then concreted in. 


(T'o be continued.) 








EXPERIMENTAL INVESTIGATIONS 
ON THE SAFE LIMIT OF STATIC 
PRESSURE BETWEEN SPHERICAL 
AND PLANE SURFACES.* 


By A. C. Putiurrs, B.Sc., A.R.C.S., D.L.C., 
A.Inst.P., and Professor A. F. C. Potiarp. 


(1) Introduction.—With the increasing application 
of kinematical principles, in recent years, to the 
design of precision indicating instrument mech- 
anisms,t the determination of the maximum static 
load which will not damage the surfaces in elastic 
contact at any given constraint has become import- 
ant. In order that the theorem upon which such 
design depends may be rigorously satisfied, the 
constraints of simple couplings without additional 
linkages should in general take the form of convex 
surfaces in contact with plane surfaces. In pre- 
cision instruments, it is desirable that the surfaces 
in contact shall be hard and highly polished. 
Usually these surfaces are machined on the two 
elements of the coupling, but generally the local 
hardening and polishing of such surfaces is an 
unsatisfactory manufacturing proposition. Conse- 
quently the contacting components should be 
structurally separate from the two elements with 
which they are functionally integral. 

It has been pointed out by one of ust that it is 
economically and functionally advantageous to use 
ordinary carbon chrome steel balls to serve as 
the convex components and some material suitable 
for the plane components. Consequently, the 
maximum static pressure which such a constraint, 
consisting of a steel ball and a plane hard surface, 
will tolerate without damage when first loaded is 
an essential factor in the correct design of instrument 
mechanisms. The problem we have set ourselves, 
therefore, is to find :-— 

(a) A relation between the maximum static 
pressure at a constraint when first loaded and the 
diameter of the convex component, such that the 
materials in contact will not permanently deform 
at any point within the elastic area of contact ; and 

(6) A simple method of testing, by means of 
which the above relation may be evaluated for a 
given material for the purpose of design. 

The elastic phenomena which take place in a 
constraint of this kind may be divided into two 
types, viz., those which involve the whole of either 
element, and those which are confined to a closed 
surface which is small compared with the rest of 
the element, and is described about the point of 
contact. It is evident that we are concerned only 
with the latter type of elastic phenomena, the 
theory of which was developed by Hertz§ in a 
classical paper in 1881. In the following year he 
republished his theory and its application to a 
scientific definition of that particular kind of hard- 
ness which is concerned with the possible damage to 

* Thesis approved for the Degree of Master of Science 
in the University of London. 

t+ Pollard, A. F.C. Kinematic Design in Engineering. 
Proc. Inst. Mech. Engrs., 125, 1933, page 171. 

t Pollard, A. F. ©. Standard Dimensions of Ball- 
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§ Hertz, Heinrich. Miscellaneous Papers, 1896. (Mac- 
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two elastic isotropic bodies at or about the point 
of contact. He attempted to confirm these results 
experimentally, but encountered difficulties which 
up to the present time cannot be said to have been 
completely overcome. Hertz, however, was forced 
to the important conclusion, which subsequent 
observations have fully confirmed, that the variance 
of his experimental results with theory was due in 
part to differences in the value of the surface 
strength and want of homogeneity. It is clear, 
therefore, that a mere list of experimental values of 
the Hertzian hardness of various materials is of 
little value to the designer, and the importance of 
the second part (b) of our problem becomes evident. 

Auerbach* was the first after Hertz to attack 
afresh the experimental technique, and he took as 
his criterion of the maximum pressure transparent 
and brittle materials, such as glass and quartz, 
would tolerate, the development of a circular crack 
just outside the elastic area of contact. This was 
suggested and used by Hertz, but Auerbach’s 
particular method of dealing with opaque and ductile 
materials such as metals was not satisfactory. On 
applying increasing loads to the same indent, he 
found that the mean load, i.e., the total load divided 
by the projected area of the indent, reached a 
maximum limiting value with increasing load. This 
maximum mean load he considered to be the correct 
measure of the hardness. Benedicks,+ however, 
showed that with lead and brass the mean load 
tends to decrease if the deforming sphere is moved to 
a fresh surface of the plate with every increase of 
load. 

In view of its importance to the design of ball 
bearings, it is remarkable that comparatively little 
work has been done upon the permissible loading 
between such surfaces. Stribeck,{ however, con- 
ducted an elaborate and systematic investigation 
upon limiting loads for the specific purpose of 
assisting the design of ball bearings. That part of 
his report which deals with the static load limit 
in ball-plane contacts is of interest to us, and 
demands more than passing comment. His experi- 
ments were conducted with balls ranging from j in. 
to 1} in. in diameter, and he was faced, like previous 
investigators, with the difficulty of determining the 
commencement of permanent deformation, as well 
as the accurate measurement of elastic recovery 
which is much in evidence with hard steels. The 
elastic recoveries were calculated by the aid of 
Hertz’s equations by substituting the values of the 
elastic constants found experimentally, and the 
actual compressions of the test pieces were measured, 
so that the permanent deformations could be 
deduced without removing the test pieces from the 
loading apparatus. Apparently it was not possible 
to reduce the load below 20 kg. without disturbing 
the position of the test pieces, consequently the 
behaviour at low loading could not be observed, 
and in all cases permanent set was found. 

When the results were plotted, the curves relating 
to permanent set’ were extrapolated and found to 
touch the load axis near the origin. The true 
direction of the curves in this region could not be 
determined with certainty. The limiting loads 
therefore could not be directly deduced from these 
results. But it became evident that the permanent 
compressions were proportional to the diameters of 
the ball, and by assuming that the elastic limit was 
defined by a very small permanent compression, 
Stribeck was able to prove for balls and planes 
made of the hardened steels employed in his investi- 
gations that P = AD*, where P is the load, D the 
diameter of the ball, and Aa constant. The experi- 
mental confirmation of this relation which flows 
from the elastic theory of Hertz (see (2), equation 
(2.4)) is somewhat surprising when it is remembered 
that the conditions of the theory are not fulfilled. 
Firstly, the results are deduced from progressively 
increasing permanent deformations and the surface 
elements in contact, with the exception of those at 





* Auerbach, F. Absolute Hiirtemessung. Ann. d. 
Physik u. Chemie, 43, 1891, page 61; also 58, 1896, 

age 357, and 3, 1900, page 108. (Translation by Carl 
Bases 3 Smithsonian Inst. Rep., 1891, page 207.) 

+ Benedicks, C. Thése pour le Doctorat. Upsala, 


4. 
t Stribeck. Ball Bearings for Various Loads. Trans- 
lation from the German Report by Henry Hess. Am. 
Soc. Mech. Engrs., 29, 1908, page 420. 








the centre, are subject to different stresses, and 
therefore tend to glide over one another, which 
can happen only when friction is overcome. Conse- 
quently both Hertz’s first assumption that the 
deformations are purely elastic, and his second, 
that all the forces acting upon the surfaces in 
contact are normal to those surfaces, are violated. 
Nevertheless, this relation has been confirmed by 
us for permanent strains which are a small fraction 
of the total strain. 

From Stribeck’s experimental values for ball- 
plane contact, with the assumption that the per- 
manent compression is 0-000031LD, we have com- 
puted the value of A to be 0-7484 an when P is 
expressed in kilograms and D in millimetres, the 
ball and plane being made from the same crucible 
steel, and equally hard. The actual compressions 
increasing with the loads were measured by the 
deflections of a Martens mirror extensometer 
attached to the test pieces. Every compression was 
subjected to alternate loading and unloading until 
the compression was constant. This experimental 
procedure does not conform to the condition (a) 
specified above in our problem, since the contacting 
area is cold-worked by the repeated loadings, and 
consequently the value of A will be higher than 
that deduced for the virgin surface of the material. 

Esnault-Pelterie* attempted to determine Hert- 
zian hardness by pressing together two spheres of 
the same material and diameter. He found that 
if the load was plotted to the diameter of the area 
of elastic contact, the curve showed a discontinuity 
when the pressure exceeded the elastic limit. In 
order to measure the area of contact, the spheres 
were covered with a thin layer of silver sulphide 
and his apparatus was designed to allow the area of 
one of the spheres to be examined under a micro- 
scope after each loading, and to permit the sphere 
to be replaced into exactly the same position relative 
to the other sphere, so that the next compression 
would take place at the same spot on both spheres. 
The area is thus subjected to successive loading and 
unloading, and consequently was cold-worked. It is 
not surprising, therefore, that he obtains the high 
figure of 388 kg. persquare millimetre for the maxi- 
mum value of the pressure intensity for ordinary car- 
bon-steel balls of 20-mm. diameter, or that the areas 
of elastic contact at initial and at subsequent and 
higher loadings were not consistent in the light of 
theory. It has been suggested} that a phenomenon 
observed by Herbertt might be utilised to deter- 
mine the elastic limit during compression. Accord- 
ing to this author, the start of metal flow in the 
Brinell test is indicated by a rise of temperature 
which is not associated with elastic deformation, 
the material under test and the ball being used as 
the elements of a thermocouple. But the rise of 
temperature was only definite when the rate of 
deformation was great, and was not observable with 
slow loading. 

(2) Hertz’s Theory of the Forces Operative at a 
Point of Elastic Contact between Bodies.—As already 
stated, the theory developed by Hertz assumes 
that the deformations are elastic, and that the 
surfaces in contact are perfectly smooth, and 
consequently that only a normal pressure acts 
between the parts in contact. Moreover, the 
deformations are assumed to be so small that their 
squares may be neglected. In the general case 
the small area of elastic contact due to the pressure 
P is shown to take the form of an ellipse of which 
the semi-axes are 

a= pqand b = vq. 
where 
 3P(0, +0) 


q , — — 
\ 8 (Cy, + Cyg + Coy + Cgg) 


€,, and ¢,, being the principal curvatures of the 
one body indicated by the suffix 1, and c,, and c,, 
those of the other body 2, and are reckoned positive 


* Esnault-Pelterie, R. Appareil pour la Mesure de la 
Dureté Hertzienne. Rev. de Métall. Memoires, 23, 1926, 
page 553. 

Tt O'Neil, Hugh. The Hardness of Metals and its 
Measurement, 1934, page 29 (Chapman and Hall). 

} Herbert, E. G. The Measurement of Cutting 
Temperatures. Proc. Inst. Mech. Engrs., 1, 1926, page 
289. 








ENGINEERING. 


when the corresponding centres of curvature lie 
inside the body considered. 

2(11+90) 

K (1 + 2@) 
where K, © denote the coefficients of elasticity in 
Kirchhoff’s notation. and vy are transcendental 
functions of an auxiliary angle r given by 


6, and @, are defined by @ 


cos T 
\ ‘(Cx — C1? +2 (C43 — €19) (Can €gq) Cos 2 w + (Cy —¢a3) 
C1. T “ng T Cg, T Ogg 

where w is the angle between the planes of c,, and 
Cz, The functions involve complete elliptic 
integrals of the first and second kinds, and can, 
therefore, be found by means of Legendre’s tables 
without further quadratures. 

Table I shows the figures given by Hertz of the 
values of » and vw for ten values of the angle + 
expressed in degrees. 

Hence when the principal curvatures of the two 
bodies are known, together with the angle w, this 
table will give the values of » and v, and presumably 
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two stresses at the centre parallel to z and y are less 
than p, and therefore need not be taken into account 
here. 

Hertz defines hardness as the strength of a body 
relative to the kind of deformation which corre- 
sponds to contact with a circular surface of pressure. 
This is precisely the kind of hardness which deter- 
mines the maximum permissible load at an instru- 
ment constraint. He then proceeds to state that 
the hardness of a body is to be measured by the 
normal pressure per unit area which must act at 
the centre of a circular surface of pressure in order 
that in some point of the body the stress may just 
reach the limit consistent with perfect elasticity. 

‘If, therefore, H is the hardness of a body which is 
in contact with another of hardness greater than H, 
then only those contacts with a circular surface of 
pressure can be tolerated for which 


3P 
P= ie. Aw: 
or substituting the value of r given by (2.1), for 
which 








interpolation between the values given will always 3 
ri id. iciently sew? Ti P< —.H°(0,+0,"D* . . (2.3) 
yield a sufficiently near approximation. Che 384 
TABLE I. 
r 00 80 70 60 | 50 40 0 20) 10 0 
| 
m | 1-0000 1-1278 1-2835 1-4858 | 1-7542 | 2-1357 2-7307 3°7779 6-6120 x 
v 1-0000 0 8027 0 8017 ” 0-7171 _ 0. 6407 ij ~ 0:4930 ; Oo. 4079 | O-3186 0 o00U 


quantity 6, used by Hertz, can be expressed as 
a function of Poisson’s ratio ¢, and Young’s modulus 
E, or of the modulus of rigidity n and the bulk 
modulus k. 

Remembering that Kirchhoff's 


K E 2 
2(1 + o) 
and 
Go 
© i so 
Then 
4 (1 o*) 
° E- 
or 
3k+4n 


(3k +n)n 
The stresses on the different elemental portions of 
the elliptic area of pressure vary, according to Hertz, 
as the ordinates of a semi-ellipsoid having the 
pressure area as base. 

The co-ordinate system is so chosen that the 
plane z = 0 is tangent to the pressure surface at its 
centre, and x corresponds to the semi-axis a of the 
elliptic area, and y to the semi-axis 6. Thus the 
semi-ellipsoid representing the normal stress zz is 
given by 

~ 3?P f > 2 y¥ 

e 37.abN a 
In this equation no quantity occurs which could be 
affected by a suffix, so that the surface of pressure 


z zis the same for both bodies, which must neces- 


7 


sarily be the case, since pressure and counter- 


pressure are equal. The maximum stress zz = 
is at the centre of the pressure area, where z = 0, 
y = 0, and is given by 
 3P 
P“2n.ab 
In the case of interest to the present work, a spherical 
surface of diameter D contacts with a plane, and 
then 
9 


"aw" & 


c 0, 


2° 
and therefore cos r= 0, or r= 90 deg. So that 
from the tabulated values, h»=v—1. Conse- 
quently, a = b, and the elliptic boundary of the 


pressure area reduces to a circle of radius g = r, and 
[5P(, + 8D 


3 . (2.1 
: 32 (2.1) 
The maximum stress at the centre becomes 
3P 
Pp ln — 3 ° . (2.2) 


It is one and a half times the mean load over the 
area, and vanishes at the periphery, since then 


so that, at the limit load, 

P sp. P e « (2.4) 
where S is a function of the elastic constants and the 
Hertzian hardness, and has the dimensions of a 
stress. 

For 8, the compression, which implies the relative 
approach of a point in each body outside the range 
of sensible elastic deformation, Hertz deduces the 
general formula 





3P _ dz 
r) an (9, + 95) Via® 4 b 24) (1 + 24) 
0 
Here z = tan ¢ and b = a cos «, 
then 
3P 0, + 8 
PY - 8 ~_ . ts a ald .F (e) 


where F (e) signifies the complete elliptic integral 
of the first kind with the modulus sin «. When the 
pressure area is circular, a=b=r, «= 0, and 


F (e)= 5 
so that 
3P 
8 Ter (1 + Os) 


which combined with equation (2.1) gives 


b= 5 i]? v0, +6,)?D — . (2.5) 


On account of its great importance to metrology, 
this formula has been shown by a number of investi- 
gators closely to represent the results of experiment, 
and Lafay* was the earliest to carry out a systematic 
and extensive research upon this matter. 


(To be continued.) 








Tue Commerctat Motor Users’ AssocraTIon.—-At a 
recent meeting of the National Council of the Commercial 
Motor Users’ Association, 50, Pall Mall, London, 8.W.1, 
Mr. W. A. Winson was unanimously elected president 
for the current year. 


British STANDARD SPECIFICATIONS FOR DOMESTIC 
Gas AND Water Appiiances.—The British Standards 
Institution, 28, Victoria-street, London, 58.W.1, has 
issued three specifications, price 2s. 2d. each, post free, 
for water and gas appliances for domestic purposes. 
No. 417-1936 deals with galvanised mild-steel cisterns 
and hot-water tanks and cylinders; No. 699-1936 with 
copper hot-water cylinders ; and No. 717-1936 with the 
“combustion testing’ of gas appliances. The last 
publication deals with the testing under specified condi- 
tions of the products of combustion from cooking 
appliances, water heaters, and gas fires for carbon 
dioxide and carbon monoxide and the determination of 
the CO/CO, ratio. 








* Lafay, A. Recherches experimentales sur les 
Déformations de Contact des Corps elastiques. Ann. de 





z?+y*=r%, and therefore zz=0. The other| 


Chimie et de Phys., 23, 1901, page 241. 
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Matthew Boulton. By H. W. Dickinson. Cambridge 

University Press. [10s. 6d. net.] 

It may be questioned whether in the whole history 
of modern industry there is a more admirable 
character than Matthew Boulton. Fame is often 
fleeting, and the eulogies of contemporaries are 
sometimes read with scepticism by later generations. 
In the case of Boulton, however, time has but shown 
that what his fellows said of him was no more 
than just. It was but natural that Watt should 
acknowledge his debt to Boulton, and when speak- 
ing of Boulton’s share in bringing the steam engine 
into general use he said, “ Suffice it to say that to 
his generous patronage, the active part he took in 
the management of the business, to his judicious 
advice, and to his assistance in contriving and 
arranging many of the applications to various 
machines, the public is indebted for great part of 
the benefits they now derive from that machine. . . .” 
Watt also witnessed to Boulton’s amiability, 
ingenuity, humanity, and his organising power 
and business acumen. 

Boulton was born in 1728 and died in 1809. His 
great industrial contemporaries were John Wilkinson 
(1728-1808), Josiah Wedgwood (1720-1795), and 
Richard Arkwright (1732-1792), but whereas 
Wilkinson was mainly concerned with the iron 
industry, Wedgwood with the pottery industry, and 
Arkwright with the textile industry, Boulton’s 
activities ranged over a wide field. He was already 
a prominent manufacturer before he became a 
partner with Watt iri the steam engine business, 
and not the least of his services to the country was 
the reform of the methods of coining, a matter 
which occupied his later years. Endowed with an 
active mind and a buoyancy of spirits which carried 
him through many anxious times, he started life 
with far greater advantages than either Wedgwood, 
Wilkinson or Arkwright, and was in a position, if 
he had so desired, to lead a life of ease, if not of 
luxury. In later life he received an insolent letter 
addressed to him as “ Tradesman of Birmingham.” 
To this he replied, ‘‘ Early in life Fortune gave me 
the option of assuming the character of an idle man 
commonly called a Gent", but I rather chose to be 
of the class which Le Baron Montesque describes 
as the constant contributors to the purse of the 
commonwealth, rather than of another class which, 
he says, are always taking out of it without con- 
tributing anything towards it.” Boulton was cast 
in a generous mould, and could have held his own 
in the court of a French monarch, but simply to 
play the part of a gentleman and not fulfil its 
obligations was foreign to his nature, and through- 
out his career he was able to mix with princes 
and privy councillors, and be equally at home with 
merchants and mechanics. 

Thanks to Smiles, who wrote some seventy years 
ago, the general story of Boulton’s career has long 
been familiar, and no writer on Watt has failed 
to do justice to Boulton’s share in the development 
and application of the steam engine. But his 
activities were so many sided, his achievements so 
notable, that his life’s story was well worth telling 
separately. This is especially the case, because 
much new and interesting material is now available. 
Of this material Mr. Dickinson has made full use, 
and so, with the old story of the Watt engine are 
given full and interesting accounts of the Soho 
manufactory and the beautiful works of art which 
came from it, and of Boulton’s valuable work on 
coinage. 

The character of Boulton is shown in nothing 
better than in the steps he took to bring about the 
reform of our coinage. He employed the best 
artists and mechanics he could obtain, he invented 
new presses and machinery for coining, he did all 
he could to stir official bodies into action, and when 
over seventy years of age could organise raids on 
counterfeiters’ dens and bring the delinquents to 
justice. The task he undertook might well have 
daunted a younger man, but the results were of 
great benefit to this and other nations. At his own 
mint at Soho, between 1797 and 1808, he turned 
out no less than 3,531 tons of copper coin, while the 
new Government mint on Tower Hill which he 
planned, and for which he constructed the machinery, 





was regarded as a model. Of this side of his work 
Watt said, “ In short had Mr. B. done nothing more 
in the world than what he has done in improving 
the coinage, his fame would have deserved to be 
immortalized. . . .”’ And with his improvements 
in coining went the striking of medals, among them 
the Trafalgar medal of 1805, a copy of which was 
presented by Boulton to every man who took part 
in the engagement, an act which was in every way 
typical of the man Mr. Dickinson has so well 
portrayed. It is now twenty-seven years since Mr. 
Dickinson contributed to our columns a centenary 
tribute to Boulton, and the present volume is the 
result of a long and close study of Boulton, his 
times and his contemporaries. 

Die Wérmeiibertragung. By Drev.-Inc. M. TEN Bosc. 

Berlin: Julius Springer. [Price 26-70 marks.] 

As the author rightly observes in his preface to this 
work there has been a great increase in the literature 
devoted to heat transmission during the past fifteen 
years, which increase is a measure of the importance 
now attached to the subject. The earliest problems 
relating to the transference of heat arose in connec- 
tion with boilers, and were solved by a combination 
of actual experience and rule of thumb. At the 
present day, however, problems in addition to those 
mentioned may range from the design of heaters 
and coolers for the modern power plant to the calcu- 
lation of heat flow for ventilation, air conditioning 
or refrigeration purposes, and therefore require a 
finer technique for their solution. 

The book under notice is essentially practical, 
and a measure of its usefulness may be gauged from 
the fact that it is a third and revised edition. 
Although only experimental results and conclusions 
are recorded, theories and experimental methods 
being omitted, an extensive international biblio- 
graphy is included by means of which any branch 
of the subject may be studied more fully. The 
main sections into which the volume is divided deal 
with radiation from solid and gaseous bodies ; con- 
duction of heat through plates, rods and pipes both 
for stationary and non-stationary cases; heat 
transmission in fluids flowing along pipes and over 
plane surfaces under free and forced conditions of 
flow. 

In addition to the large number of numerical 
examples illustrating the method of application of 
the many charts and tabulated data, a special section 
is devoted to salient features in the design of heat 
exchange apparatus. 

A useful final section gives the physical and 
thermal properties of a large number of materials, 
while a number of loose sheets of monograms 
permit of the quick solution of various heat-flow 
problems. The volume may be regarded as a useful 
text-book for the advanced student and a valuable 
book of reference for the designer of any form of 
heat transmission apparatus ; it must be borne in 
mind, however, that the book being a German one, 
all units are on the c.g.s., deg. C. system. 





Architectural Graphic Standards. By C. G. Ramsey and 
H. R. Steerer. Second edition. New York: John 
Wiley and Sons, Incorporated. London: Chapman 
and Hall, Limited. [Price 30s. net.] 

To-pay, the engineering and architectural pro- 
fessions, faced with the increasing complexity of 
modern office practice due to improved methods 
of construction and to a rapidly-growing list of 
new materials, are forced to seek technical informa- 
tion from all available sources. That this demand 
is recognised is shown by the many “ Information 
Sheets,” technical references, and the like, published 
recently. However, the main qualifications for any 
such publications to be of real value are that they 
should contain sound and reliable methods and that 
the information should cover recent practice. It 
therefore follows that constant revision is desirable 
in the light of the latest technical research and 
development. 

This new edition of Architectural Graphic 
Standards definitely ranks as one of the best 
reference books so far published. Although the 
book is an American work, the authors have 
managed to select and deal with practically all 
the essential information relating to construction 
and materials which is of general application to 
engineering and architectural practice in any country. 





The book was first published in 1932, but this 
second edition has been thoroughly revised to accord 
with the phenomenal technical and economic de- 
velopments which have occurred since its first 
appearance. This revision has necessitated careful 
amendments to many of the original drawings and 
text. The changes are particularly noticeable in 
the sections dealing with acoustics, air-conditioning, 
insulation, and waterproofing, in which branches 
technical progress has been most marked in the past 
three years. To enumerate the full range and scope 
of the subjects treated in this volume would require 
much space, but it may suffice to state that besides 
all the more general methods of construction used 
in building and the minimum as well as the desirable 
dimensions for those components common to most 
buildings, the data include valuable dimensional 
information on such items as seating in theatres, 
schools, restaurants, etc., playing and games areas, 
shelving, fireplaces, laundry and kitchen equip- 
ment, rooms for various purposes, t.e., bathroom, 
lift, machinery rooms, ete., while the appendix 
covers the more difficult geometrical constructions 
commonly used by architects and engineers. 

The sequence of the plates is arranged in a logical 
way and follows the normal routine in building 
construction by commencing with data on founda- 
tions, and so on through to furniture, while at the 
end are placed the sheets of miscellaneous informa- 
tion most frequently required. The voluminous 
index, fully cross-referenced, shows the same 
standard of competence in evidence throughout the 
book, and makes its use a pleasure. In this connec- 
tion, the drawings and lettering employed might well 
serve as models of clearness, fulness, and legibility 
in any drawing office where an attempt is made 
to maintain a high standard. 





Maintenance of High-Speed Diesel Engines. By ARrTHuR 
W. Juper. London: Chapman and Hall, Limited. 
[Price 10s. 6d. net.] 

Tue unusual capacity of the author of this book is 
shown by the fact that within the same twelve- 
month he has given us erudite work on dynamical 
and explosion theory, practical work on car main- 
tenance, and now coming to commercial vehicles 
puts on record how the engine should be cared 
for. This book will doubtless be a delight to some 
readers because there is not a mathematical symbol 
or equation to be found in it. In his preface the 
author thanks nine important firms for assistance, 
but where the contributions of these firms begin er 
end cannot be discerned ; they are all assimilated 
into a very general regimen for the compression 
ignition engine. This makes better reading matter, 
and in fact more effective educational apparatus 
than the inevitably frigid instruction book of the 
maker. That the book will be useful to the user 
and operator goes without saying—as the French- 
man puts it, but in the hands of the young designer 
or advanced student it should be invaluable in 
giving practical considerations that are often 
absent from otherwise excellent courses of instruc- 
tion. The printing, illustration and paper are 
pleasing, and the information is astonishingly fresh 
and up to date. 


Road Making and Road Using. By T. SALKIELD, 
M.Inst.C.E. Second edition. London: Sir Isaac 
Pitman and Son, Limited. [Price, 7s. 6d. net.] 

MaJor SALKIELD is a practical road maker and the 

issue of this second edition of his book on road 

construction, maintenance and repair, which has 
been completely revised to cover modern practice, 
will be welcomed by those who are concerned with 
or are interested in the development of our highway 
system. He gives the history of the road from the 

Fifteenth Century, passing in review such milestones 

in development as Wade, Telford and McAdam, and 

then concentrates on the problems of the present day. 

In the evolution of the road certain basic principles 

of sound construction have been established through 

experience-questions of subsoil and drainage, 
foundations, gradients, camber, &c., while there has 
been great advance in road-making materials 
and surfacing. In the divisions of this book 
these questions are discussed in light of modern 
practice, together with the actual construction 
of the road and the use of the materials decided 
upon. The greater number of the roads in this 





226 





country are of water-bound methods of construction, 
because of the use that can be made of local materials 
and labour and the low cost, but a great prolongation 
of the life of the road has been achieved since the 

introduction of tar, bitumen and emulsions for 

waterproofing the surface and for holding together | 
the top layers. 

The question of the selection of concrete, whether 

reinforced or not, or one of the types of tar macadam, | 
bitumen and asphalt, mastic asphalt, or one of the | 
emulsion processes, is often a difficult one, and | 
depends on traffic density, weights and speeds, the 
design of the road, and many other factors which | 
require careful consideration. One essential factor | 
is the necessity for providing and retaining clean 

road surfaces. As was pointed out recently in an 

article in our columns, it is also clear that slight 

disintegration of the surface of a road, even at 

the expense of a reduced life, is justified in view 

of increased non-skid properties. To these questions 

the author has given much space. 








THE BRITISH INDUSTRIES FAIR | 
AT BIRMINGHAM~—III. 


Amone the products of Messrs. Metropolitan- | 
Vickers Electrical Company, Limited, Trafford Park, | 
Manchester, are battery-operated vehicles which | 
have been designed for use as tradesmen’s vans | 
and for municipal services. These vehicles are 
constructed in four chassis sizes rated at 3 tons, 
18/22 cwt., 10/14 ewt., and 7/9 cewt., respectively. 
The last three are represented at Castle Bromwich, 
the 18/22-cwt. and 7/9-cwt. models being complete 
with commercial van bodies, and the 10/14-cwt. 
model being a chassis only to show the construction 
and the arrangement of the operating parts. This 
chassis is illustrated in Fig. 66, while its construction 
will be clear from Figs. 67 and 68, on the opposite | 


page. Fig. 65 shows the complete vehicle. 

The main frame members of the 7/9-cwt. model | 
are of box section, while those on the other two| 
models are of pressed-steel channels. In all cases | 
they are dropped at the front to give easy access | 
to the driving cab or seat, while those of the 10/14- 
ewt. model are also dropped at the back to carry 
the rear section of the battery. The main frame | 
members are rigidly braced by transverse members 
and the side battery panniers are arranged to form 
a substantial truss. The propeller shaft on the 
7/9-cwt. model is of the Layrub type. On the 
10/14-cwt. model it is fitted with Hardy Spicer | 
universal joints at both ends and a splined coupling 
at the motor end to give longitudinal freedom of 
movement. On the 18/22-cwt. model the propeller 
shaft is fitted with universal joints of the needle 
roller-bearing type at both ends, as well as with a| 
splined coupling at the motor end. The rear 
axles on all three models are of the semi-floating 
type and are of one-piece banjo construction | 
employing helical first-reduction and spiral-bevel 
final-reduction gearing. The high-tensile steel 
shafts are carried in ball bearings. The front 
and rear axles are attached to the frame by long 
semi-elliptical springs, those on the rear axle 
being underslung. Rebound leaves are fitted to 
minimise pitching. Silentblocs are used at the 
ends of all the springs, thus rendering lubrication 
unnecessary. The rear axle is provided with a 
differential drive of the normal type, but the 
whole transmission system is more strongly designed 
than its counterpart on a petrol vehicle of the same 
pay load owing to higher acceleration and greater 
weight. The steering gear on the 7/9-cwt. and 
18/22-cwt. models is of the cam and lever type, while | 
that on the 10/14-cwt. model is of the Burman- 
Douglas type. On the 7/9-cwt. model, Lockheed 
hydraulic brakes operating on all four wheels 
are employed, while on the other models, Girling 
four-wheel brakes are fitted. On all models the 
foot-pedal actuates the brakes on all four wheels, 
while the hand brake lever operates the shoes in 
the rear wheels. 

The battery is arranged in two completely- 
enclosed boxes, which are suspended from the chassis 
frame between the axles, access being obtained 
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vehicle operators, for while in a large number of 
instances the daily mileage to be operated does not 
necessitate a spare set of batteries, it is convenient 
to be able to remove them for inspection and also 
for the inspection of the chassis. 

In all the models the motor is of the series-wound 
traction type and has been specially designed for 
battery-vehicle service. Class B insulation is used 
to obviate damage from overheating, and ball 
bearings with grease-proof housings and caps 
are fitted to exclude dust and moisture. A foot- 
operated drum controller is fitted as standard, 
and acceleration from rest to full speed is controlled 
by a combination of battery grouping and series 
resistances. ‘Two strokes of the pedal are required 
to accelerate from rest to full speed. On the first 
stroke the two halves of the battery are connected 
in parallel and the resistance is progressively cut out. 
On the second, the two halves are connected in 
series and resistance is again cut out up to the full- 
speed position. It is claimed that by thus accele- 
rating in six easy stages excessive transmission 
strains are avoided. The controller is provided 
with a hand-operated forward-reverse lever, which 
is so interlocked with the main drum that although 


it may be returned from either forward or reverse 


66. 


gE; Messrs. METRoPOLITAN-VICKERS ELECTRICAL 
LIMITED. 


the reverser to the neutral position, therefore, 
provides a means for breaking the power circuit 
inemergency. Although the switch can be returned 
to neutral with the main drum in any running 
| position, it cannot be moved beyond or out of 
that position until the drum has first been returned 
to the off position. In addition, the switch lever 
can be locked in the neutral position to prevent 
unauthorised interference. 

The charging socket is mounted on the controiler 
and is provided with a hinged cover, which is so 
arranged that it cannot be swung aside for the 
insertion of the plug until the drum is in the off 
position. This also ensures that the vehicle cannot 
be driven away until the plug has been removed 
from the socket and the cover replaced in its normal 
position. The ampere-hour meter fitted is arranged 
to terminate the charge automatically when the 
pointer indicates ** fully charged.” 

A number of firms show exhibits which have 
already been described in our columns, and among 
these may be mentioned Messrs. Ruston and Horns- 
| by, Limited, Lincoln. On this occasion, the firm’s 
|stand consists entirely of a boilerworks’ exhibit 
|and includes examples of horizontal and vertical 
| boilers of the Thermax type. There is also a 





through trap doors in the floor of the body. | to neutral with the drum in any running position, | small vertical boiler built for a working pressure of 
It can thus be easily and quickly removed, a feature | it cannot afterwards be moved until the drum has | 80 Ib. per square inch, air receivers, and examples 
which is finding increasing favour among battery-| been returned to the off position. The return of | of special welded and riveted work. The vertical 
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Thermax boiler was described in ENGINEERING, 
vol. cxx, page 674 (1925), and the horizontal model 
in vol. cxxxix, page 507 (1935). 

Messrs. R. A. Lister and Company, Limited, 
Dursley, show an example of their well-known 
auto-truck, the model exhibited being equipped with 
pneumatic tyres and fitted with a milk bar, com- 
plete with electric refrigeration. The latter was 
supplied by Messrs. Controlled Cooling, Limited. 
The driver is provided with a folding platform, 
and the vehicle is fitted with electric lighting from 
batteries carried inside the valances. Detachable 
side covers are fitted on the rear wheels. 

Messrs. F. Gilman (B.S.T.), Limited, 195, High 
street, Smethwick, show a full range of their 
‘“* Skatoskalo ’ and Multi-Flex products. These in- 
clude electrical, petrol-engine driven, and air-driven 
scaling tools, chippers, burnishing, and grinding 
sets. A number of the tools have been described in 
our columns, and we may refer more particularly 
to the petrol-driven scaling set, described in vol. cxli, 
page 196 (1936), to the Sachel universal tool, 
described in vol. cxxxvii, page 190 (1934), and to 
the grinding and polishing machine, the tube- 
brushing and burnishing machine, and the treadle- 
operated grinding machine, described in vol. cxxxv, 
page 210 (1933). 

Messrs. A. C. Wickman, Limited, of Coventry, 
again show a wide range of tools tipped with 
Wimet brand tool metal, special grinding wheels, 
and Spedia lapping wheels. Grades of Wimet are 
shown suitable for cast-iron, non-ferrous materials 
and general purposes, for chilled-iron rolls and highly 
abrasive materials, for steel of all grades, and for 
woodworking. The Wimet-tipped inserted blade 
milling cutter is also exhibited, together with 
various types of Wimet-tipped small tools, such as 
twist drills, and the work slides for centreless 
grinders, described in ENGINEERING, vol. cxli, page 
198 (1936). 

Apart from examples of their well-known steel 
office furniture, Messrs. G. A. Harvey and Company 
(London), Limited, Greenwich Metal Works, 8.E.7, 
exhibit a variety of specially-designed plant for 
the canning industry. This includes plant for food 
processing, such as vertical and horizontal retorts, 
vacuum drying, evaporating and distilling plants, 
and sterilisers. The firm also show representative 
examples of other types of industrial plant, such 
as coolers, stills and condensers, together with ex- 
amples of perforated metal and woven-wire work. 

When describing the exhibits at the last Fair, we 
dealt with a gas-fired Sinuflo boiler, shown by 
Messrs. Cochran and Company, Annan, Limited, 
137, Victoria-street, London, 8.W.1. This exhibit, 
which was described in vol. cxli, page 194 (1936), is 
again being shown, together with examples of the 
Sinuflo tube, which is also used in the firm’s super- 
economic and waste-heat boilers. Messrs, Cochran 
are also again exhibiting the standard coal-fired 
boiler, which is on loan to the Exhibition, and is 
used for heating the building and other hot-water 
services in connection with the Fair. 

In ENGINEERING, vol. cxli, page 169 (1936), a 
description was given of a spray gun embodying a 
pre-selective fan control enabling the operator 
to change from a fan to a round spray, or vice versa, 
without ceasing work. This device, which has been 
developed by Messrs. Aeraspray Manufacturing 
Company, Limited, 179-213, Thimble Mill-lane, 
Birmingham, 7, is demonstrated on the firm’s 
stand in connection with their display of automatic 
spray guns of various types. Typical examples of 
Aeraspray compressors have also been dealt with 
in our columns from time to time, but we have not 
previously described the model illustrated in Fig. 69, 
annexed, which forms one of the firm’s exhibits. 
This is a new two-stage compressing plant of the 
automatic stop-start type, the compressor and 
driving motor being mounted on the top of the 
horizontal receiver, as shown. The set illustrated 
is fitted with dual control, giving either automatic 
stop-start or continuous running. The compressor, 
of the air-cooled vee type, is driven by a 2-h.p. 
motor by twin vee belts. As stated, the com- 
pressor is a two-stage model, the respective bores 
of the cylinders being 1} in. and 2} in., with a 
common piston stroke of 3 in. There is an inter- 
cooler of the gilled-tube type between the two stages, 
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Fig. 70. ComBinep HEATING AND CooLiInac CABINET: MESSRS. 
British TrRane Company, LiMirep. 


and a second intercooler, of the coiled type, between | 
the high-pressure cylinder and the receiver. The 
latter intercooler can be « learly seen in the illustra- 
tion. The automatic stop-start control is effected by | 
a diaphragm controller in communication with the 
receiver. When the air pressure in the receiver 
rises to a predetermined value, the diaphragm | 
operates a switch controlling the motor starter, | 
cutting off the current, the circuit being re-made 
by the diaphragm-controlled switch when the | 
pressure in the receiver falls to a second predeter- | 
mined value. A device is incorporated whereby 
the inlet valve is automatically held open until the 
motor has gained full speed on restarting, the 
compressor being fully unloaded to obviate air 
wastage. The dual control of the set is effected 
by a single valve. When the demand ceases with 
the set arranged for continuous running, the governor 
holds open the inlet valve, compression ceases, and | 
the power absorbed by the motor drops until the 
demand returns and the inlet valve is released. 
The compressor cylinders are fitted with four rings, 
two of the scraper type, and the main bearings are 
of the ball and roller type. The crankpin bushes 
are hardened and renewable. The compressor | 
runs at 800 r.p.m. and has a displacement of 9 cub. ft. | 
of air per minute 

Messrs. Siebe, Gorman and Company, Limited, 
187, Westminster Bridge-road, S.E.1, exhibit their 
well-known specialities, including a full-size figure 
of a diver equipped with the latest type of self- 
contained apparatus which dispenses with the use 
of the ordinary air tubes and pump. Various types 
of self-contained oxygen-breathing apparatus for 
work in irrespirable atmospheres, of the ‘‘ Proto,” 

Salvus,” and “ Fireox” types, which have been 
very extensively adopted by rescue stations, 
are also shown, together with resuscitation appa- 
ratus of the Novita” and “ Novox” types 
(oxygen and oxygen plus CO, systems) for the appa- 
rently asphyxiated or drowned. Other exhibits 
include gas masks for naval, military, civilian and 
industrial purposes, and other protective devices 
for various purposes, 





The progress which has recently taken place in 
certain directions with the aid of mechanical equip- 
ment is exemplified by the refrigerating units 
exhibited by Messrs. Leda Electric, Limited, 45, 
Westminster Bridge-road, London, S.E.1. These 
are intended for use in milk bars, and as each section 
is a complete unit, a large variety of combinations 
can be made to suit individual requirements and 
conditions. Each unit consists of two 5-gallon milk 





containers, with a milk pump and agitating gear, six 
syrup pumps in the middle and a four-gallon ice- 


cream container on each 
side. At the far end Fie. 71 
is the refrigerating ma- ; 4 
chine compartment with 

separate retrigerating 

units for the ice and milk sections, the whole being 
contained in an all-steel cabinet which is mounted 
on a welded-steel frame. The insulation consists 
of 4 in. of compressed corkboard on the ice-cream 
sections, and 2 in. of the same material on the 
milk section, which is sealed in bitumen and 
encased in waterproof paper. The exterior is 
panelled with steel sheets which are finished with 
non-chipping white or black non-odorous enamel. 
The top is of stainless steel, with ebonite rimmed 
lids for the ice-cream section, and chromium- 
plated lids for the milk section. The cooling 
coils are of seamless solid-drawn heavy-gauge 
copper tubing. They are immersed in the brine 
tank, and are fitted with the firm’s latest type 
of thermostatic expansion valves. Each compart- 
ment is operated separately by automatic thermo- 
stats, which can be adjusted separately through a 
wide range of temperatures. Thermometers are also 
fitted on both sections. The refrigerating unit for 
the milk section is operated by a }-h.p. motor, and 


| those on the ice-cream sections by a } h.p. motor. 


These units are totally enclosed, self lubricating, and 
air cooled. They are fully automatic, silent in 
operation, and self-starting and stopping. The 
working temperatures are 40 deg. F. and 15 deg. F. 
in the milk and ice-cream sections, respectively. The 
syrup pump and containers are entirely covered with 
stainless steel, the maximum capacity of the pump 
being 1} oz. 

Messrs. Evershed and Vignoles, Limited, Acton- 
lane Works, Chiswick, London, W.4, are exhibiting 
a number of industrial, electrical and other instru- 
ments, the details of many of which will already 
be familiar to readers of ENGINEERING. Mention 
may, however, be made of the Noflote system for 
drainage pump control, the object of which is to 
eliminate the use of floats on other moving parts 
in the drainage sump. The objections to floats 
are that where there is a possibility of turbulence, 
space has to be found for guide tubes, which may 
be difficult, while in many cases debris comes down 
in such quantities that regular cleaning is necessary. 
In the Noflote system the float is replaced by two 
lengths of ?-in. gas pipe, which are adjusted to the 
levels at which it is required to stop and start the 
pump. These rods pass through insulators and 
are fitted with clamps to which cables are con- 
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nected. They therefore form part of a circuit, 
which is supplied through a 30-volt transformer | 
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Macnetic Cuuck For SMALL Latues; Messrs. JAMES NEILL 
AND ComMPANY (SHEFFIELD), LIMITED. 


from the mains, and which also comprises a pre- 
cision relay for opening and closing a small switch. 
This switch, in turn, closes the pilot coil of the auto- 
matic starting switch on the pump motor, so that 
the latter starts when the sewage reaches the upper 
rod and stops when the level falls below the end 
of the lower rod. The rods not only take up a very 
small space, but can be sealed where they pass 
through the floor, so that the sump can be shut off 
entirely from the engine room. The relay may be 
fixed at any reasonable distance from the sump in 
the motor pump room. 

The latest instrument in the well-known Megger 
series constructed by this firm is the Good Com- 
panions testing kit. This consists of a Wee-Megger 
insulation tester and Megger circuit tester, both of 
which are contained in a leather sling case. The 
first of these is suitable for use on circuits the 
capacity of which does not exceed 0-25 mfd. and is a 
true ohmmeter of the moving-coil type with a hand- 
driven generator. Its scale is 2} in. long, and the 
range at 500 volts is 10,000 ohms to 20 megohms, 
and infinity. The weight is only 3 lb. The Megger 
circuit tester consists of an ohmmeter and small 
self-contained dry battery. It is provided with two 
scales and a range switch, the four types of scale 
available being zero to 3 ohms, zero to 30 ohms, 
zero to 50,000 ohms, and zero to 200,000 ohms, 
the last two being for radio and telephone work, 
and being logarithmically divided. All the scales 
are individually calibrated, and the readings are 
independent of the battery voltage. 

In addition to a range of Vectair heaters of the 
low-pressure steam, hot-water, and electrical types, 
Messrs. British Trane Company, Limited, Vectair 
House, Newcastle-place, Clerkenwell, E.C.1, show 
a new combined heating and cooling cabinet of the 
flow type. This unit, which is illustrated in Fig. 70, 
on this page, comprises a steel cabinet containing 
heating and cooling coils, which can be connected 
by piping to a heating boiler and a refrigeration 
compressor placed at any convenient distance. 
The cabinet contains a motor-driven fan, together 
with means for directing the air stream over the 
heating or cooling coil, as required, according to 
the season of the year. The fan has a capacity 
of 300 cub. ft. of air per minute, the twin centrifugal 
runners being driven by belt from a small electric 
motor. Models can be supplied with the heating 
coil arranged for either steam, hot-water or electrical 
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operation, and with the cooling coil either for water 
or for direct-expansion refrigerants. The cabinet 
is provided with the maker’s louvres for the air 
inlet and outlet, and is of neat and compact appear- 
ance, as shown in the illustration. The actual 
model demonstrated is fitted with an electric- 
heating element and direct-expansion coil, both 
being of the well-known Vectair finned-tube con- 
struction. As regards the other exhibits, a self- 
contained Vectair unit shows the models in actual 
operation with the temperatures of the inlet and 
outlet air recorded at a given steam pressure and 
water temperature. The exact performance of 
the Vectairs is thus clearly demonstrated. In 
addition, a wide range of electric models, of both 
the thermostatic and non-thermostatic types are 
in actual operation on the stand. 

In general, heavy engineering products such as 
large forgings do not lend themselves to effective 
display at anexhibition. That this difficulty can be 
overcome to some extent, however, is shown by the 
stand of Messrs. Water Somers, Limited, Halesowen, 
near Birmingham, their exhibits consisting of a 
number of forgings chosen to illustrate the best 
modern practice, in conjunction with models and 
photographs. The largest forging shown is a 
winder shaft 25 in. in diameter by 30 ft. long, and 
weighing 20 tons. Other forgings are two inter- 
mediate shafts of H.M. Survey Ship Gleaner, all 
three examples of the firm’s work being completely 
machined. The drop-forging side of Messrs. Somers’ 
business is represented by two pairs of large 
die blocks for the manufacture of parts of the 
Scammell mechanical horse and a variety of other 
blocks. 

On page 196, ante, we mentioned that a high- 
temperature radiant panel was exhibited on the 
stand of Messrs. The British Gas Federation. This 
heater is shown by Messrs. Radiant Heating, 
Limited, Harwood-street, Chalk Farm-road, N.W.1. 
It incorporates the surface-combustion system, a 
gas-and-air mixture from a Venturi mixing chamber 
being ignited on the surface of the combustor, 
where it burns without any flame. The surface 
temperature was about 1,000 deg. C. The com- 
bustor is made up of finely graduated granules. 
The heaters are made either circular or rectangular 
in various sizes, the gas consumption ranging 
from 26 cub. ft. to 63 cub. ft. per hour. Each 
heater is fitted with a calibrated nipple and a 
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constant-volume governor, which obviates any 
possibility of overheating of the burner or excess 
gas consumption. 

Messrs. John Thompson (Wolverhampton), 
Limited, Wolverhampton, show a Super-Economic 
boiler. This is an entirely self-contained unit, 
employing the contra-flow principle of heat exchange, 
and is adaptable for all kinds of fuel—solid, liquid, 
or gaseous. It can be either hand or mechanically 
fired and avoids the necessity for accessories such 
as economisers, air heaters, &c. Installations are 
giving efficiencies of over 80 per cent. Messrs. 
John Thompson Water Tube Boilers, Limited, 
show a sectional model of a water-tube boiler 
and an electrically-welded boiler drum such as 
they are supplying to large electrical undertakings. 
Stainless-steel pans are shown by their associated 
company, Messrs. John ‘Thompson (Dudley), 
Limited, while other exhibits on the stands of 
the associated companies aie Kennicott water 
softeners, a submerged ash conveyor, and Thompson 
forced-draught and Triumph stokers 

The exhibit of Messrs. Alfred Herbert, Limited, 
Coventry, is housed on two stands, one containing 
examples of the Atritor unit coal pulveriser and 
Iron Fireman coal-burning stoker, and the other 
small tools and machine-shop accessories. Both 
the Atritor pulveriser and the Iron Fireman have 
been previously described in our columns. Among 
the small tools shown are various types of die 
heads, Herbert air chucks, and a variety of small 
tools and gauges. A typical die head and the 
air chuck were described in ENGINEERING, vol. cxli, 
page 227 (1936). 

A comprehensive range of lubricating equipment 
is shown by Messrs. Tecalemit, Limited, Great 
West-road, Brentford, Middlesex. The most novel 
exhibit is a Multi-point lubricating battery. This 
unit has been introduced for the continuous lubri- 
cation of heavy-duty plant, such as rolling mills or 
stone crushers. It consists of a number of air- 
operated cylinders with dial gauges indicating the 
working pressures of individual delivery lines, the 
oil being delivered to the cylinders by a pump 
driven by an electric motor. Another new exhibit 
is a lubrication battery for the motor trade, 
embodying gear and spray oil and chassis grease 
points through automatic hose reels, in addition 
to air and water services. 





In ENGINEERING, vol. cxli, page 225 (1936), 
gave a description of a non-electric aan » ae k 
shown at last year’s Fair by Messrs. James Neill and 
Company (Sheffield), Limited, Composite Steel 
Works, Napier-street, Sheffield, 11. The chuck 
described was of somewhat large size for a small 
lathe, and in response to the demand for a smaller 
model, the firm has this year brought out a chuck 
of 6} in. in diameter. The arrangement of the 
poles has been modified in view of the small size, 
and is shown in Figs. 71 and 73, on this page. As 
will be seen from Fig. 73, and also from Fig. 71, on 
the opposite page, there are six segmental pole 
pieces embedded in the chuck face. Each pole 
piece is surrounded by a wall of white metal to 
insulate it magnetically from the chuck face. There 
are six magnets permanently mounted behind the 
pole pieces, and between the magnets and the pole 
pieces is a collector plate. The plate is provided 
with six recesses corresponding to the magnets 
and pole pieces, and it can be given a semi-rotary 
motion by means of a bevel wheel, mounted on the 
same shaft as the handle shown in the illustrations. 
The bevel wheel engages with a segment of a 
corresponding bevel wheel mounted on the collector 
plate. When the latter is in the “live ’’ position, 
the recesses lie between adjacent pole pieces, and 
there is a direct path for the magnetic flux between 
the magnets and pole pieces, while if it be in the 
“dead” position, the pole pieces are insulated by 
the air gaps formed by the recesses. The chuck face 
and pole pieces are made from mild steel, while the 
magnets are of ‘‘ Alnico,”’ a nickel-aluminium-cobalt 
alloy. It will be seen from Fig. 72 that the back 
plate of the chuck, shown on the right, is provided 
with tapped holes for mounting the chuck on the 
lathe adaptor plate. As stated, the chuck is 6} in. 
in diameter. It is 2} in. wide, and weighs approxi- 
mately 23 lb. The permanence of the magnets 
incorporated in the chucks is guaranteed for an un- 
limited period, and some that have been in regular 
use in the maker’s and other works for well over 
three years show no diminution whatever in their 
holding capacity. A good idea of the performance 
can be gained from the fact that, in turning up a 
mild-steel disc 5 in. in diameter by § in. thick, on 
an average of 3} in., a cut }in. deep by 12 
thousandths feed, at a speed of about 180 ft. per 
minute, was easily maintained. It may be noticed 
that one of the advantages of this type of chuck 
is the ease with which centring can be carried out, 
as the flux-control handle can be left in a position 
where there is sufficient flux to hold the work 
against the chuck, while enabling it to be readily 
moved for centring. 

An entirely new exhibit based on the same 
principle, is illustrated in Fig. 74, annexed. The 
illustration shows the “‘ Eclipse *’ quick-release hand 
magnet made by Messrs. Neill. ‘The casing of this 
appliance is of aluminium, and the magnet, also of 
Alnico, consists of a circular disc mounted inside 
the body of the casing at the end remote from the 
pole pieces. As in the case of the chuck, there is 
a collector plate mounted between the magnet 
and pole pieces, which again is recessed to provide 
the air gaps for the ‘“‘ dead” position. The plate 
is turned directly by the hand lever, visible in the 
figure under the grip, this hand lever being mounted 
on a spindle which passes through a hole in the 
magnet to the collector plate. The pole pieces are 
of mild steel, and high-density removable poles, 
not shown in the illustration, are available for 
attachment to the inner faces of the pole pieces. 
These removable poles, which are also of mild steel, 
greatly reduce the gap for dealing with fine powders, 
&c. In addition to the exhibits described, Messrs. 
Neill are showing examples of their well-known 
Eclipse hacksaw blades and frames, together 
with the Eclipse Junior saw and pad handle. 

Messrs. The Packless Gland Company, Limited, 
Sunbury-on-Thames, Middlesex, who are associated 
with Messrs. The British Thermostat Company, 
Limited, are exhibiting examples of seamless 
metallic bellows and Packless glands. These glands 
have been introduced to overcor_e the defects 
commonly met with in the conveutional type of 
packed gland applied to rotating shafts, these 
defects being the difficulty of maintaining the gland 
tight over long periods, the difficulty of ensuring 
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effective lubrication, and the danger of scoring the 
shaft. The basic principle of the Packless gland, 
which is illustrated in Fig. 75, page 229, is that fric- 
tional contact, and such wear as is unavoidable, 
takes place on a shoulder rotating with the shaft 
instead of on the shaft proper. As the gland 
requires no adjustment, it can be mounted at any 
convenient position without regard to accessibility. 
In many cases this advantage, combined with the 
short overall length of the gland, permits bearings to 
be isolated and efficiently lubricated in a manner 
which would normally beimpossible. As will be clear 
from Fig. 75, the gland consists of a sealing fing a, of a 
special grade of bronze or carbon chosen for its ability 
to run satisfactorily in contact with the fluid to be 
sealed. This ring is attached to one end of a seam- 
less metallic bellows 6, the other end of the bellows 
being attached to a flange or other mounting which 
is secured to the casing of the machine in which 
the shaft revolves. The sealing ring is pressed 








against a collar on the shaft, the collar being either 
formed integral with the shaft as indicated in Fig. 
75, or fitted as a detachable unit. In the latter 
case, a packing can be inserted rotating with the 
collar and with a supporting ring behind it. In 
either case, the only leakage path presented to the 
fluid is across the bearing faces, and it is easy to 
obtain a sufficiently perfect joint on these faces 
to prevent any leakage taking place. The bellows 
are surrounded by a spring ¢ located between the 
sealing ring and the casing, and as the bellows | 
are free to extend lengthways, wear is taken up| 
automatically as it occurs. The gland is suitable 
for oil, water, or other fluids which are more difficult | 
to retain, such as petrol or alcohol. It is also | 
particularly suitable for refrigerating plants, where | 
it effectively prevents the leakage of sulphur} 
dioxide, ethyl chloride, methyl chloride, 


or Freon. | 
It is, however, not suitable for ammonia plants. 

The stand of Messrs. The General Electric Com- | 
pany, Limited, Magnet House, Kingsway, London, 
W.C.2, is indicative of the wide range of electrical 
products manufactured by this firm. The exhibits 
on view include examples both of their heavy engi- 
neering and lighting activities, as well as of their | 
domestic equipment and of their radio and television 
apparatus. 

In the lighting section an outstanding exhibit is | 
the 36-in., 14-kW rotating air route beacon, the | 
object of which is to provide pilots, especially | 
on Empire Air routes, with a means of telling, | 
according to the character of the flashes received, | 
whether they are on, slightly off, or seriously off | 
their course. The necessary current is generated | 
by a small petrol engine which is started and stopped | 
automatically by a light-sensitive cell, or can, 
where available, be obtained from the mains} 
through a transformer. The lamps in the beacon are | 
provided in duplicate, so that one is brought into 
action if the other fails, and at the same time a 
warning is given to the maintenance engineer. A 
mercury seal is provided between the skirt of the 
rotating head and the fixed base to render the} 
beacon weatherproof, dust proof and insect proof. | 
Mercury is also used for carrying current to the 
rotating head of the beacon. We are proposing to 
give more detailed information about this equip- | 
ment in a subsequent issue. The lighting section | 
also includes examples of the new Osira mercury- | 
vapour discharge lamps. These will shortly be 
available in the 80-watt and 125-watt sizes for use 
on alternating-current circuits operating at 200 
volts and upwards. They are similar in shape to 
the ordinary tungsten lamps, and are internally 
frosted. They are fitted with three-pin caps in 
order that they may not be inadvertently inserted 
in the ordinary bayonet-type holder. Of the new 
lanterns, one, the Wembley, incorporates a rippled 
outer globe, so that a more decorative appearance 
is obtained without changing the light distribution. 
In the other, the Plafractor, an asymmetric light 
distribution is obtained by the addition of a band 
of glass at the lower edge. 

Among the power equipment which is exhibited 
on the stand, attention may be called to the single- 
operator welding sets which are designed for use on 
either alternating current or direct current, and are 
enclosed in weatherproof cases which are mounted 
on wheels to give portability. The alternating- 
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current set, which is illustrated in Fig. 76, above, 
comprises a carefully proportioned transformer 
the primary of which can be wound for connection 
to a single- or three-phase supply. It is recom- 
mended that the former type of connection should be 
adopted where permitted, as this results in the lowest 
possible current demand from the line for a given 
output. The secondary winding is designed to give a 
striking voltage of 70/80 volts, and can be adjusted 
within these limits to suit particular requirements. 
The higher pressures are available for light work 
where arc stability is of greater importance. All the 
windings are specially braced to withstand the 
sudden stresses encountered during operation. 
Stabilising and current control is carried out by 
means of a choke coil. This has been designed to 
eliminate harmonics in the current wave form, and 
thus to ensure freedom from spluttering. The 
welding current can be adjusted in a series of fine 
steps, a large number of transformer tappings 
being used for this purpose. These tappings are 
connected to a current selector switch which is 
mounted on the housing. When very fine current 
regulation is required, as, for example, during the 
welding of thin sheet metal, the reluctance of the 
magnetic current of the choke coil can be varied 
and adjustment in infinitely small steps obtained. 
The incoming supply is connected by a plug which 
is provided with a watertight gland, and the whole 
apparatus has been designed, both mechanically and 





electrically, so as to comply with the temperature- 
rise clauses of the appropriate British Standard | 
specification. 

A useful piece of equipment. where space is 
limited is the ‘‘ Motorstar’’ combined motor and 
starter unit, which is illustrated in Fig. 77. It has, 
of course, long been the custom for every motor 
starter to be mounted in close proximity to its 
motor, but in this apparatus a step farther has 
been made, and the starter is mounted directly on 
the motor. Apart from convenience in control, this 
has the advantage that no framework or wall 
mounting space is required for the starter. External 





wiring between the motor and starter is also 











CoMBINED Motor AND STARTER; 
THe GENERAL ELectric ComMPANyY, 
LIMITED. 


Fia. 
Messrs. 


ded 
4d. 


eliminated, since the internal connections form an 
integral part of the arrangement and are carried 
out at the works during assembly. All the user has 
to do is to connect the supply to the incoming 
terminals. Control can either be by push button 
on the starter, as in the example illustrated, or by 
remote control. In both cases the starter is of the 
contactor type with three overloads. The motor is 
the firm’s totally enclosed and cowl-cooled squirrel- 
cage type, the outputs ranging from 1 h.p. to 10 h.p. 

The same firm is also showing a power unit 
for driving individual machines, conveyor equipment 
and line shafting. This consists of a self-contained 
motor and gearing, the combination permitting an 
important saving in floor space, as well as reduced 
power consumption. At the same time, it is 
claimed, the initial cost compares favourably with 
the overall cost of a belt-drive installation. The 
complete equipment is silent in operation and is 
robustly constructed, both electrically and mech- 
anically. These units are available as squirrel- 
cage machines in outputs from 1 h.p. to 20 h.p., 
and as slip-ring machines from 10 h.p. to 20 h.p. for 
440-volt three-phase 50-cycle circuits, a wide range 
of output speeds being provided for each type. 
They can embody either totally-enclosed or cowl- 
cooled motors, an example of the latter pattern 
being illustrated in Fig. 78. 

In these motors, as will be seen, the shell is cast 
with a number of fins to provide the maximum 
cooling surface, while a fan is mounted outside the 
motor frame and forces a continuous stream of 
cool air over it. The fan has been designed to run 
as noiselessly as possible, and is enclosed by a cowl 
which assists in directing the air across the motor 
frame. A large opening is provided in the centre of 
the cowl through which the cooling air is drawn. 
As regards the construction of the motor, the stator 
stampings are secured in a heavy cast-iron frame, 
which forms the body of the machine. Ample space 
for air circulation is provided between the stampings 
and the frame. The coils are wound on frames and, 
after drying and impregnation, are dropped into 
semi-enclosed slots, which are insulated by micanite 
troughs mounted on impregnated leatheroid. In 
the squirrel-cage motors the rotor winding consists 
of a die casting of special aluminium, the bars, end 
rings and cooling vanes being in one piece. The 
slip-ring motor is built up of insulated laminations, 
and is wound with wire which is pulled through the 
slots. The slip rings are shrunk on to a mica 
cylinder, which is moulded on to a cast-iron hub. 
This, in turn, is forced and keyed on to the shaft, 
which is of 3 per cent. nickel steel. The motor 
windings are connected to the slip rings through 
a hollow shaft. The bushes are of the block type. 
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Fig. 79. 12-Fr. Over-Crank Type SHEARS ; 


The bearing housings are cast in one with the end 
brackets. In the smaller sizes ball bearings are 
used throughout, while in the larger sizes there is a 
ball bearing at the non-driving end and a roller 
bearing at the driving end. The gears are of the 
spur type and are built as single or double reduction 
units, the ratios in the first case being from 1} to 1 
up to 5 to 1, and in the second from 6 to 1 up to 
19-2 to 1. The pinions are made from a nickel- 
chrome case-hardening steel having a core strength 
of 70 tons per square inch, while the spur wheels 
are of 5 per cent. nickel case-hardening steel. The 
blanks are accurately machined all over, the teeth 
being generated theoretically correct by either 
shaping or hobbing. The gears are mounted on 
shafts of 0-4 per cent. carbon steel, which are carried 
in roller bearings. As will be seen, the gears are 
totally enclosed in a cast-iron case, which is provided 
with a base to form a suitable mounting for the 
complete unit. Lubrication is effected by oil bath. 

Messrs. Joseph Rhodes and Sons, Limited, Grove 
Ironworks, Wakefield, exhibit a small inclinable 
press, a 125-ton geared open-front press, an auto; 
matic stagger press, and an example of their latest 
type shears. We have selected the latter for 
description, the model exhibited being illustrated 
in Fig. 79, on this page. As will be clear from the 
illustration, the shears are of the “ over-crank ” 
type, a design which the makers prefer on the 
grounds that the couplings which operate the beam 
are in compression instead of in tension when cutting. 
When the couplings are in tension, they are liable to 
elongate by unequal amounts, with the result that 
one coupling is pulling more than the other. A 
wedging action between the beam and side frame 
is then liable to occur, with risk of fracture to some 
part of the machine. The chief features of the 
machine shown are exceptionally long and broad 
slides, giving a maximum life to the blade, The top 
knife is held in the centre of the slide, and is thus 
supported and guided both above and below, and 
the pressure of the couplings is immediately over 
the cutting edge, and not in the centre of the slide. 
In addition, the clutch mechanism is easily accessible, 
and owing to the over-crank design, no foundation 
holes are necessary to clear the gear wheels. Of 
these features, perhaps the most important is the 
arrangement of the slide. This is of exceptional 
length and width, with, as stated, a central location 
for the blade so that half the slide is above the 
bed or table of the shears and the other half below 
it. A very compact and rigid frame results, with 
marked freedom from deflection. The position of the 
coupling directly over the cutting edge prevents 
any cantilever action, thus avoiding uneven wear 
on the slide. Such wear as takes place is confined 
entirely to the back facing, which is fitted with an 
adjustable gib. The back guide is adjustable by 
a handwheel operating a screw motion, and the back 
shaft rotates in a flanged tube, which serves the 
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double purpose of protecting the operator and acting 
as a tie bar to give additional rigidity to the frame. 
The hold-down is of the automatic cam-operated 
type, and possesses an unusual feature in that it 
swivels upwards to facilitate the removal of the 
upper blade when regrinding is necessary. The neces- 
sity for removing the hold-down apparatus in these 
circumstances is thus avoided. The pressure on the 
hold-down plate is applied and released by cams, 
avoiding clatter being set up, such as may occur 
with the spring or balance-weight arrangement. 
As will be clear from the illustration, the machine 
is driven by an electric motor mounted on a bracket 
above the left-hand end frame, from which the 
drive to the back shaft is by Texropes. The motor 
bracket is mounted on a pivot and can be swung 
over to adjust the tension on the drive. The shears 
are fitted with the maker’s twin-bolt clutch, which is 
claimed to give the gear wheel complete control 
of the heavy beam. It is only necessary to use 
brake pressure at the top of the stroke. The cranks 
and shafts are mounted in bearings of ample length, 
all the bearings being lined with phosphor bronze. 
The back shaft is mounted in roller bearings. All 
the gears are machine cut. A micrometer wedge 
adjustment is provided for the bottom blade. The 
shears are fitted with adjustable guides in front. 
The model illustrated has a capacity of 12 ft. by 
} in., but various other sizes are available. 

The guillotine shears illustrated in Fig. 80, page 
234, is being shown by Messrs. Brookes (Oldbury), 
Limited, Oldbury, Birmingham. It is fitted with a 
low-rake blade and has a capacity of 6 ft. by } in. in 
mild steel. The machine is of the overhead high- 
speed geared type, and, as will be clear from the 
illustration, is driven by an electric motor mounted 
at the left-hand end of the bridge, the aetual drive 
from the motor being by vee belts, enclosed, as 
shown, in a guard. The machine is fitted with a 
positive cam-operated hold-down and special vertical 
adjustment to the bottom blade. This adjustment 
takes the form of a slotted bridge piece in contact 
with a row of adjustable set pins, giving a contact 
for the whole length of the blade. The set pins 
are provided with drilled heads to take a tommy 
bar and with nuts for locking them in position after 
adjustment. The machine is also provided with a 
screw-operated back gauge, designed so that the 
two adjusting screws can be operated simultaneously 
or independently as required. To effect the simul- 
taneous operation, each screw is provided with a 
chain sprocket, the two sprockets being linked 
together by a chain, while for independent operation 
for the final setting, a dog clutch is provided on one 
of the handwheels. The guides for the slides are 
of tubular form, and as the screws are located 
inside the tubes, they are protected from damage. 
The nuts are split, and can be made to grip directly 
on to the threads by means of adjusting screws 
bearing on the half nuts, thus preventing any creep 





from taking place when the back gauge is in use. 
The adjusting screws can be tightened sufficiently for 
all purposes by hand, no tool being required. 

The shears are also fitted with a new type of 
automatic tripping device to the clutch for con- 
tinuous working. The mechanism permits the 
number of cuts per minute to be readily varied 
over a wide range, that is, from about 26 cuts per 
minute to about 2 cuts per minute, so as to suit 
any cutting conditions, while at the same time, a 
constant speed of cutting is maintained. The 
arrangement of the automatic trip is as follows : 
There is a lever on an extension of the pedal shaft 
at the right-hand end, the lever being coupled up 
by a rod to a trigger arm. This arm is actuated by 
one or more pins projecting from a disc, the disc 
being provided with a ring of holes, so that the 
number and relative position of the pins can be 
varied as desired. The disc is mounted on a shaft, 
which also carries a mechanical valve in the form 
of a roller ratchet wheel, and the outer portion of this 
ratchet wheel is given a semi-rotary motion by being 
connected by a chain to a nut sliding on guides on 
one arm of a bell-crank lever. The position of the 
nut on the lever can be varied by a screw mechanism 
for the purpose of altering the stroke. The other 
arm of the bell-crank lever is provided with a roller, 
held in contact with a cam on the backshaft by 
means of a spring. The automatic trip can be 
thrown out of action by means of the hand lever, 
visible in the illustration on the front of the machine 
at the right-hand end. The lower end of this lever 
is in the form of a cam, and when the lever is de- 
pressed, the cam moves a rod coupled to a swinging 
arm, so that the latter makes contact with a pin 
projecting from the ratchet wheel. The chain which 
normally drives the ratchet wheel then hangs loose 
and the ratchet wheel remains at rest. The auto- 
matic mechanism described can be usefully applied 
to finishing shears in sheet mills where cutting takes 
place in regular sequence for cutting up narrow- 
width strips using the back gauge. It has also 
application to power presses for certain classes of 
work. The machine is provided with oil-ring bear- 
ings on the countershaft, and the crankshaft is 
carried in four bearings, the two intermediate bear- 
ings being mounted on the bridge as shown 

The ungeared precision shears illustrated in Fig. 81, 
page 234, are also shown by Messrs. Brookes (Old- 
bury), Limited. These shears, which are known as 
the ‘‘ Regent,” are of the high-speed under-crank 
type, and have a capacity of 4 ft. by No. 14 gauge. 
The machine has a low blade rake and is designed 
for very accurate shearing. As in the larger machine 
described, it is fitted with a positive-type cam- 
operated hold-down, the hold-down gate being pro- 
vided with pads of wide area, covered with red fibre, 
and compensated with rubber buffers. A special 
squaring arm is provided fitted with a straight edge, 
and having means of adjustment, so that it may 
be maintained square with the cutting edge of the 
blade. Graduated sunk rules are fitted in the exten- 
sion arms, visible in the illustration, for setting the 
front gauge. A loose setting gauge, with graduated 
rule, is provided for setting the back stop. The back 
gauge is provided with a cam mechanism by which 
the final fine adjustment is obtained. The machine 
is driven by a motor mounted on the right-hand end 
frame, as shown, the drive to the shaft being by 
multiple vee belting. 

Refractory materials for the majority of indus- 
trial furnace applications are shown by Messrs. 
John G. Stein and Company, Limited, Bonny- 
bridge, Scotland. All the products shown are 
distinguished by good finish and accurate dimen- 
sions, and include bricks and shapes for segmental 
gas retorts, glass furnaces, coke ovens, and steel 
furnaces, in 95 per cent. silica brands. The exhibit 
is of particular interest to the steel maker as, in 
addition to the silica bricks referred to, the products 
shown include Stein ladle bricks, sleeves, nozzles, 
stoppers and so on, blast-furnace linings, and 
special chequer and stove-filling shapes. Other 
exhibits are refractories specially suited to with- 
stand extremely high temperatures, such as Stein 
Sillimanite, high-temperature insulating materials, 
and a range of cements and plastics. 

In ENGINEERING, vol. cxl, page 256 (1935), a 
description was given of a single-stage compressor 
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manufactured by Messrs. Hick, Hargreaves and 
Company, Limited, Soho Iron Works, Bolton. 
This machine is exhibited at the Fair together 
with other single and two-stage rotary compressors, 
the machines being specially designed for use with 
air or gas as either compressors or vacuum pumps, 
and being available as either portable units or for 


permanent installation. 








ENGINEERING TRAINING AND 
EDUCATION. 

Short Courses for Teachers in Technical Schools.—The 
Board of Education is making arrangements for short 
courses, in engineering science, electrical engineering 
and mathematics, for teachers of engineering subjects 
in recognised technical colleges and schools and junior 
technical schools in England and Wales. The courses 
will be held at New College, Oxford, from July 24 until 
August 4, and will be conducted by Mr. H. J. Shelley 
H.M.1., assisted by other Inspectors of the Board 
The primary aims of the courses are to consider the 
most suitable methods of presentation for certain of 
the subjects taught in National Certificate courses 
and City and Guilds courses, and to review recent 
in engineering and electrical science and 
practice. Lectures will be given by Mr. A. P. M. 
Fleming, Professor B. P. Haigh, Sir James B. Hender- 


advances 


son, Dr. J. G. Docherty, Dr. W. Abbott, Mr. J. G. 
Pearce, Mr. 8. J. Young, Dr. L. G. A. Sims, Dr. P. 
Dunsheath, Mr. E. R. Verity, Dr. R. W. Bailey, and 


other authorities. The inclusive charge for board, 
lodging and attendance for the full period of 11 days 
at Oxford will be 61. Teachers who desire to attend 
must make application to the Board of Education, 
Whitehall, London, S8.W.1, on Form 106 U (T), which 
should be returned not later than March 31. 








CONTRACTS. 


Messrs. WaLKer Brotuers (W1GANn), Limitep, Page- 
tield Lronworks, Wigan, have built the power bogies for 
C-type "’, and two twin-articulated Diesel-engined 
railears for the Great Northern Railway, Ireland. In 
both cases the power units are six-cylinder Gardner 
Diesel engines, and in the two “C-type” cars full 
mechanical transmission is provided In the two other 
cars the power is transmitted to one axle through a 
hydraulic coupling, Wilson pre-selective gearbox and 
final drive and reverse gearbox The power bogie axle- 
boxes are fitted with British Timken bearings, while the 
underframes, bodies and trailing bogies of the cars have 
been built by the Railway Company 


two * 


Messrs. Davip Brown Tracrors, Limirep, Park 
Works, Lockwood, Huddersfield, have just delivered a 
consignment of 12 sets of Ferguson hydraulic farm 


to 
In 
giant 


machinery, comprising tractors and implements, 
Messrs. Kenning, Limited, Clay Cross, Derbyshire 
some the tractors are equipped with 
pneumatic tyres 

Messrs. Brirtse Timken, Limrrep, Cheston-road, 
Aston, Birmingham, have supplied their T.8S.B. cartridge- 
type axleboxes for the inner and outer pony-truck axles 
of four Beyer-Garratt 2-6-2 + 2-6-2 articulated 2-ft. gauge 
ateam locomotives, built under licence by Messrs. John 
Cockerill, 8.A., Seraing, Belgium, for the South African 
Railways 


CASCS 


Messrs. Dopsre, Mclnnes, Limrrep, 57, Bothwell- 
street, Glasgow, C.2, have fitted their “ Teledep ” depth 
and capacity indicators for oil-fuel tanks, and their 


external spring-type engine indicators for superheated 
steam on board the 8.8. Johilla, built by Mesars. Barclay, 
Curle and Company, Limited, for the Nourse Line. 


Messrs. INTERNATIONAL ComBuUsTION, Limrrep, Ald. 
wych House, Aldwych, London, W.C.2, have secured 
contracts for four boiler installations. Two of these 


constitute repeat orders, namely, a stoker-fired boiler 
for the Rotherham Corporation Electricity Supply and 
two Lopulco radiant-heat boilers for the South African 
Electricity Supply Commission, Congella Power Station. 
he two new contracts comprise a stoker-fired boiler for 
Messrs. Horlicks Malted Milk Company, Limited, and 
three pulverised-fuel fired boilers for the Kent 
Electric Power Company, for the new Littlebrook Power 
Station the County of London Electric Supply 
Company, Limited. The boiler for Rotherham will 
have a normal evaporation ef 150,000 lb. per hour, those 
for Congella 100,000 Ib per hour each, that for 
Messrs. Horlicks of 30,000 Ib. per hour, and those for 
Littlebrook of 205,000 lb. per hour each 











ot 


ot 


| stands are designed to produce strip in gauges as light as 
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BOOKS RECEIVED. PERSONAL 
Gasmaschinen und Kompressoren mit Wasserkolben. Dr. H. H. Scurenk, who joined the staff of th 
Entwicklungsgedanken und Erfahrungen. By Pror.| Health Laboratory Section, U.S. Bureau of Mines, in 
Dr.-Inc. G. Srauser. With an appendix: Die 1928, and has been acting chief chemist of the Health 
Flissigkeitsbewegung in Wasserkolbenmaschinen. By | Division since September, 1936, has now been appointed 
Dr.-Inc. Frrepr. ENcet. Munich and Berlin: R.| chief chemist of the Division, with headquarters at th 
Oldenbourg. [Price 9-80 marks.] Pittsburgh Experiment Station. He succeeds Mr. W. P 
Higher Algebra. By S. Barnarnp and J. M. Cuitp.| Yant, who has resigned. 
London: Macmillan and Company, Limited. [Price Messrs. Vickers, Limrrep, Vickers House, Broadway. 
208.1 London, 8.W.1, inform us that General The Hon. Sir 
| Department of Overseas Trade. No. 661. Report on| Herbert A. Lawrence, G.C.B., has expressed his desir 
Economic and Commercial Conditions in Turkey.| to be relieved of his duties as chairman of the company 
1936. By CoLronet H. Woops. London: H.M.| from the conclusion of the forthcoming annual genera! 


his 


Lawrence will retain 
Mr. A. A. JamMixz 


meeting. Thereafter General 


[Price 9d. net.] 
seat on the board for the time being. 


Stationery Office. 
A Collection of Electrical 


The Electrical Y ear Book, 1937. 


Engineering Notes, Rules, Tables and Data. Manchester: | son, who has been a member of the board for over 
Emmott and Company, Limited. [Price ls. 6d. net.] | eight years, will succeed Sir Herbert as chairman of th: 
The “* Journal of Commerce and Shipping Telegraph” company. 

Annual Review of Shipping, Shipbuilding, Marine} wy Gxornce Watson, M-Inst.C.E., M.I.Mech.E 


Engineering and Allied Industries During the Year 
1936. Liverpool : Charles Birchall and Sons, Limited. 
[Price 2s.] 
Air Ministry. The Air Navigation Regulations, 1937. 
Made by the Secretary of State for Air Under the Air 


consulting engineer, has removed his office from Bucking 
ham-gate to 12, Stratford-place, Oxford-street, London, 
W.i. 


Mr. Asutey 8S. Warp and Mr. JosHvua VICKERs hav 


Navigation (Consolidation) Order, 1923. London : | been appointed directors of Messrs. Widnes Foundry 
H.M. Stationery Office. [Price 2d. net.] and Engineering Company, Limited, W idnes. The 
Diesel Engines. By P. E. Biaoar. Toronto: The | former is the joint managing director of Messrs. Thos. W 
Macmillan Company of Canada Limited. London: Ward, Limited, Albion Works, Savile-street, Sheffield 
Macmillan and Company, Limited. [Price 10s. 6d. net.] Mr. ALLAN MILLER, of Bush House, Aldwych, London, 
Report by the Council for Art and Industry. Design and | W.C.2, has been appointed to a seat on the board of 


the Designer in Industry. London: H.M. Stationery | Messrs. The Brush Electrical Engineering Company, 





Office. [Price ls. net.] Limited, Falcon Works, Loughborough. 
Air Ministry. Aeronautical Research Committee. Reports Mr. Hupert BARNES, a director of Messrs. Markham 
and Memoranda. No. 1706. Tests of Six Aerofoil| ang Company, Limited, Broad Oak Works, Chesterfield, 


Sections at Various Reynolds Numbers in the Com- 
pressed-Air Tunnel. By E. F. Retr, Dr. R. Jones 
and A. H. Bretx. [Price 4s. 6d. net.] No. 1708. 
Effect of Surface Roughness on Characteristics of Aero- 


is retiring at the end of March after 36 years’ service 
He started work in the drawing office in 1901 and has 
been a director since 1911. 

On and from Monday, March 1, the address of the 











y J ° > Py 4 ms 
owl yoy _ .~y —— Pn ‘Pelee Ping B.., ma Bririsu Iron AND STEEL F gry — Steel House, 
1709. Experiments on a Heinkel He.70 Aeroplane in Tothill-street, Westminster, London, S.W.1. 
the Compressed-Air Tunnel. By Dr. R. Jones and 
E.Smytu. [Price ls. net No. 1714. Interim 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday 


Report on Systematic Model Research in Free Spins 
Low Wing Monoplanes. By R. H. Francis. [Price 
2s. 6d. net.] No. 1716. Oscillations of Elastic Blades 
and Wings in the Airstream. By Dr. W. J. Duncan, 
A. R. Cottar and H. M. Lyon. [Price 6s. 6d. net.] 
No. 1717. Tests of Aerofoils R.A.F.69 and R.A.F.89, 
with and without Split Flaps, in the Compressed-Air 
Tunnel. By D. H. Wiiuiams, A. F. Brown, and 
E. Smytsa. [Price 3s. 6d. net.] London: H.M. 
Stationery Office. 

The Directory of Quarries, Clayworks, Sand and Gravel 
Pits, &c. 1937. London: The Quarry Managers’ 
Journal Limited. [Price 6s. net.] 

Department of Scientific and Industrial Research. Report 
for the Year 1935-1936. London: H.M. Stationery 


Welsh Coal Trade. 
terised the Welsh steam coal market last week. 
were well booked over the next few months and conse 
quently the amount of coal available for early shipment 
still remained very restricted. As a result there was 
no abatement in recent high prices. A good demand 
was encountered for prompt shipment but inquiry for 
engagements further ahead than April showed some falling 
off on account of the high prices ruling, and this, together 
with steadily increasing production at the collieries, 
made forward business rather easier to negotiate. Some 
buyers showed a marked disposition to suspend operations 
for the time being in the hope that there would be some 


A very strong tone again charac- 
Collieries 


Office. [Price 3s. net.]} - pote . 
Elementi di Elettrotecnica Generale. By Cesare Rrunt. | Telaxation in the present strong position. This factor 
Bologna: Nicola Zanichelli S.A. ; was proving some hindrance in negotiating business for 
Water Supply Problems and Developments. By W. H. Italy, although, in view of their urgent needs, inquiries 
MAXWELL. Second edition. London: Sir Isaac | from this market were on a freer scale. They were asking 
Pitman and Sons, Limited. [Price 25s. net.] for supplies to cover their industrial requirements over 
ipplied Perspective. The Theory and Application of the June quarter of this year, while, in addition, it was 
Perspective for Artists, Painters and Draughtsmen. By reported that business was —— for further loco- 
NO 


motive coal for their railways. quantities were 
mentioned, but it was generally believed that the railways’ 
requirements were of a substantial nature. Last month 
100,000 tons of locomotive coal were purchased, and 
it was then stated that over this year they would take 
round about 1,000,000 tons. Large coals remained 
in good request and outputs were fully absorbed, while 
the very limited quantities available continued to 
command very high prices. The washed small and sized 


Joun Hotmes. London: Sir Isaac Pitman and Sons, 
Limited. [Price 6s. 6d. net.) 

The Construction of Wooden Aircraft. By 8. F. Witkry- 
son. London: Sir Isaac Pitman and Sons, Limited. 
[Price 108. 6d. net.]} 

Ministry of Transport. Memorandum No. 483 (Roads). 
Memorandum on the Lay-Out and Construction of Roads. 
London: H.M. Stationery Office. [Price 6d. net.] 


Staffordshire Iron and Steel Institute. Proceedings. 
Edited by E. C. Rotiason. Session 1935-1936. | kinds were still strong and unobtainable for a long time 
Volume Li. Birmingham : Offices of the Institute. ahead. Other sorts were only sparingly offered “ 

Department of Scientific and Industrial Research. Fuel | Prompt shipment. Coke remained in insufficient supp!y 
Research. Physical and Chemical Survey of the | t® meet the demand and recent prices were upheld 
National Coal Resources No. 36. The Northumberland Iron and Steel Trades.—Conditions remained busy 1 
and Durham Coalfield. The Beaumont Seam. Part I. | the iron and steel trades of South Wales and Monmouth 
Northumberland Area. London: H.M. Stationery | shire last week and all sections of the market displayed 
Office. [Price 2s. net.) a firm tone. The shortage of raw materials caused 

Sewers. Theory, Design, Specification and Construetion. | farther concern and some of the West Wales works had 
By E. T. Bevan and B. T. Rees. London: Chapman | temporarily to suspend operations. 


[Price 25s. net.] 


and Hall, Limited. 














NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesda) 


Trade Marks.—The Sheftield Advisory 
annual report describes the efforts made to try to pre- 
vent the misuse of the word “ Sheffield” on foreign 
goods. It is reported that a company in the United 
States was found to be using the world “ Sheffield” 1» 
its title, and also marking the word “ Sheffield ’ 
the gauges which had not been manufactured in She ffield, 
A complaint was lodged with the Federa 


LARGE MopERN Striv-Roiiine MILts In THE UNITED 
States.—Two films of rolling mills, receatly constructed 
in the United States, were exhibited by Messrs. British 
Timken, Limited, Birmingham, at Bush House, London, 
on February 18. The first film showed the new con- 
tinuous wide eee mill of Messrs. The Ford Motor 
is a 44-in. blooming mill. 


Committee's 


Company, at Dearborn, Michigan, the first unit of which 


The hot-strip mill finishing upon 











- : No. 18 and in widths up to 48 in. The cold-rolling mill | England. 

Messks. Tue Liverroo, RerrickRaTion Company, produces strip of from No. 15 to No. 25 gauge and up to | Trade Commission, who declined to take any action 
Limrrep, Polar Works, Sankey, Warrington, have | 7 in. in width. The capacity of the plant is such that | Another company in the United States applied to register 
secured # contract for the supply of two refrigerating | jt produces all the sheets required for an output of 3,000 | the word “ Sheffield ” also as a trade mark in the United 
plants each capable of eliminating 420,000 B.Th.U. per| motor cars per day. The installation embodies some | States, in respect to saws of all kinds. The Cutlers 
hour when cooling brine from — 5 deg. to 10 deg. C.| 1.400 Timken tapered roller bearings ranging in weight | Company and a saw-manufacturing concern in She = 

to the 


Each plant will include a single-suction triple-cylinder 
Polar sleeve-valve ammonia compressor direct-coupled 
to an electric motor. The evaporators are of the herring- 
coil type immersed in brine tanks, while the 
condensers are of the counter-current ammonia type. 

Ainsa Craic, Limrrep, Strand-on-the-Green, 


bone 
‘ 
MESSRS 


from nearly 4 tons down to about | Ib., and aggregating 
about 
hot-strip mill installation of the Carnegie-Lllinois Steel 
Corporation, Ohio, which has an output of 30,000 tons 


the mill and are reduced to strip or sheet ranging from 


lodged objections. Representations were madé 
Board of Trade, and the opposition was successful 
because the applicants had not filed any answ 
they abandoned the application. The report als 
a Zurich trader had obtained registration in Switzerlar 
of the trade mark “ Scheffielda Produit Suisse 


185 tons. The second film showed the Macdonald 


x and 


r 





states 
ad 


Slabs weighing 5} tons enter 
m 


{strip or sheet per month. 


Chiswick, London, W.4, have received repeat orders | No. 18 gauge to j in. in thickness. The minimum rolling | respect of grinding and polishing apparatus and machines, 
from New Zealand for one of their 24/36 h.p. three-| width for finished strip is 12 in. and the maximum | &c, It was impossible to oppose any applicat ~ 
cylinder electric generating sets for use on board a ship, | width is 37 in. The backing-up rolls, working rolls, registration of a trade-mark, but the remedy for 4B) 
and from Japan for a 16/24 h.p. two-cylinder stationary | and table rollers are all equipped with Timken roller | persons aggrieved was to bring an action in the courts 
Diesel engine with two flywheels. | bearings. for cancellation. An application for cancellation W® 
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made to the Federal Department of Justice and Police 
at Berne, but the Department declined to act, on the 
vround that “* Scheftield ” was different from “* Sheffield,” 
that the presence of the word “ Suisse ” would prevent 
deception, and that the matter ought to be dealt with 
by the Civil Law Courts. The question of taking further 
action is being considered. Efforts are also being made 
to obtain registration in the United States of the word 
* Sheftield ” as a community trade mark. 


Skilled Labour Problem.—That the skilled labour 
shortage is hampering activity in the steel and engineering 
works is reflected in the report of one of Sheffield’s 
biggest concerns. Mr. Lewis Chapman, managing 
lirector of Messrs. Wm. Jessop and Sons, Limited, 
reports that owing to the shortage of highly-skilled 
manipulative labour the full capacity of the works 
could not be employed, and that they had had to ask 
the indulgence of their customers and explain to them 
that deliveries could not be given quite as rapidly as 
the customers and the firm wished. In an effort to 
alleviate the shortage, the firm have decided to invite 
any of their workmen, who feel able, to apply for the 
opportunity of taking on a job as the leader of a set, 
the firm being anxious to see if men can be found in 
their own works to fill the skilled positions which the 
conditions have created. 


Iron and Steel.—The general demand for raw and semi- 
finished materials has been fully maintained. Orders 
are accumulating at most works. Better business is 
passing in railway rolling stock. Wheels, axles, springs, 
tyres, and buffers are in much stronger demand than 
a year ago, while the call for trackwork shows improve- 
ment. Firms specialising in points and crossings made 
of manganese steel have good orders on hand from South 
\frica and Canada. Mining equipment is another 
progressive line. Activity in the production of large 
hollow forgings and castings and boiler drums for plant 
for the extraction of oil and petrol from coal and in 
connection with electric power-station extensions is well 
up to recent standard. The special steel branches are 
operating to capacity. Stainless-steel output reaches 
record dimensions. Nitralloy steel, which has been re- 
ferred to many times in these columns and will be 
familiar to our readers, is in demand in connection with 
the production of a variety of — such as crown 
wheels, gudgeon pins, crankshafts, rockers, steering 
sectors, pump spindles, gauges, jigs, dies, liners, and ball 
races. This steel is particularly suitable for the manu- 
facture of pumping and similar equipment. The season 
in agricultural machinery and parts is opening out on pro- 
gressive lines. The tool-making branches are busier. 


South Yorkshire Coal Trade. 
has undergone no material change. 
ments are up to recent standard. Inquiries are circu- 
lating more freely. No “spot” lots are on offer. On 
inland account the call for industrial fuel is particularly 
heavy. Small coal continues scarce. Electricity works 
and coke makers are big buyers. The house-coal demand 
shows signs of decline. Foundry and furnace coke are 
progressive items. Gascokeisfirm. Quotations are :— 
Best branch handpicked, 27s. 6d. to 29s.; South York- 
shire, 24s. to 26s.; best house, 22s. to 24s. ; best kitchen, 
20s. to 21s. 6d.; Derby selected, 23s. 6d. to 24s. ; Derby 
seconds, 22s. to 23s.; Derby brights, 2ls. to 238.; large 
nuts, 20s. to 2ls.; and best kitchen nuts, 18s. to 19s. 


-The coal trade position 
Overseas require- 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

'he Cleveland Iron Trade.—There is continued absence 
of indication of relief to the stringent state of demand in 
the Cleveland pig-iron trade. Market transactions 
are almost unheard of, and only by strict adherence to 
their system of rationing are producers able to cover 
current necessities of local users, and to transfer, against 
old sales, small quantities to merchants for shipment 
to the Continent in fulfilment of contracts long overdue 
for completion. Consumers have to rely on regular 
deliveries to keep works regularly employed and are 
considerably perturbed at continued lack of oppor- 
tunity to accumulate a little stock for emergency 
purposes. Buyers are keen to place orders for delivery 
over periods well ahead, but producers are as unwilling 
ever to entertain offers. Fixed minimum quotations 
Keep at the equivalent of No. 3 quality of iron at 8ls., 
delivered here, 83s. delivered to various North-Eastern 
areas, 84s. to Falkirk, and 87s. to Glasgow. 

Hematite.—Conditions in the East Coast hematite 
department still confine business to narrow limits. 
Makers have considerably more work on hand than they 
can deal with, but as with Cleveland qualities, home 
are receiving supplies that meet actual 
requirements and exporters are handling a little tonnage. 
Buyers are unable, however, to arrange new contracts 
of moment. A large proportion of the make is passing 
‘nto use at producers own consuming works. Recognised 
market values remain at the level of No. 1 grade of iron 
at 95s. for local consumption. 


as 


consumers 


Basic Iron.—There is virt ually no saleable basic iron, 
‘atput being absorbed by the requirements of makers’ 
Works. ‘The nominal quotation is 82s. 6d. 

Foreign Ore-—New business in foreign ore is still 
. - 
impossible, but imports under running contracts are 


*xceptionally heavy and consumers are quite well placed 
48 regards supplies. 

; Blast-furnace Coke.—Local consumption of Durham 
“ast-turnace coke is heavy and absorbs the bulk of the 
‘arge output. Makers and merchants have well-filled 
order books and are not sales. Marketable 


pressing 


ENGINEERING. 


parcels readily realise market prices which are based 
on good medium qualities at 26s., delivered to Tees-side 
works. 

Manufactured Iron and Steel.—The huge tonnage 
output of semi-finished and finished iron and steel fails to 
meet customers unprecedented needs, and as demand 
is expanding, the obstacles to early enlargement of 
production are difficult to overcome. Manufacturers are 
faced with a perplexing problem in having to devise 
ways and means of dealing with customers’ requirements 
in the nearfuture. The preparation for increasing make, 
by putting more machinery into action, is proceeding 
but cannot be completed for some weeks, and the forth- 
coming output from the working of additional plant 
is unlikely to be on a scale sufficient to cope with the 
situation. Re-rollers are complaining considerably 
of difficulty in obtaining adequate deliveries of steel 
semis. Local makers have congested order books 
and there is further shrinkage of supply of Continental 
products. A rise of ll. in export quotations for sheets, 
advances black descriptions (No. 24 gauge), to 131. f.o.b., 
and galvanised corrugated sheets (No. 24 gauge) to 
151. f.0.b. Principal market quotations for home business 
are : Commoniron bars, 101. 10s. ; steel bars, 91. 7s. ; steel 
billets (soft), 61. 58. ; steel billets (hard), 71. 10s. ; rivets, 
131. ; steel boiler plates, 10/. 0s. 6d.; steel ship, bridge, 
and tank plates, oh. 10s. 6d.; steel angles, 91. 3s.; steel 
joists, 91. 3s.; heavy sections of steel rails, 81. 10s. for 
parcels of 500 tons and over and 9I. for smaller lots ; 
fish plates, 12/. 10s.; black sheets (No. 24 gauge), 121. ; 
and galvanised corrugated sheets (No. 24 gauge), 14l. 

Scrap.—Buyers of iron and steel scrap are seeking 
to place extensive orders, but merchants have not 
much material to dispose of and are selling sparingly. 
Values are further stiffening. The market price of 
heavy steel is in doubt pending national negotiations. 
The minimum figure for light cast-iron is 65s., and 
heavy cast-iron makes 75s.; while 77s. 6d. to 80s. has 
to be paid for machinery metal. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 


Scottish Steel Trade.—The Scottish steel trade position 
has not changed over the week, and although producers 
are doing everything possible to meet the very pressing 
demands of buyers, they are getting behind with 
deliveries. Contracts on hand are heavy and are 
sufficient to account for the current rate of output for 
months to come, with the result that new business, of 
which there is much in the market at present, is very 
difficult to negotiate. Raw material is none too plenti- 
ful in this area, but makers are getting sufficient to 
ensure steady running of plant, and now that centralised 
purchasing of steel scrap has been arranged, at enhanced 
prices to encourage sellers, it is considered that the 
position will become easier. Messrs. Arnott, Young and 
Company (Shipbreakers), Limited, Dalmuir, have been 
appointed as agents to handle the purchases for Scotland. 

e black-steel sheet makers continue busy, and as 
home buyers have booked heavily there is little available 
for export. Prices are firm, and are as follows :—Boiler 
plates, 101. 0s. 6d. per ton; ship plates, 91. 10s. 6d. per 
ton; sections, 9l. 3s. per ton; medium plates, 91. 18s. 
per ton; black steel-sheets, No. 24 gauge, in minimum 
four-ton lots, 12. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in minimum four-ton lots, 14l. 
per ton, all delivered Glasgow stations. 

Malleable-Iron Trade.—Active conditions still prevail 
in the West of Scotland malleable-iron trade, and the 
orders on hand mean steady running for some time. 
The re-rollers of steel bars have also plenty of work 
booked, and despite the difficulty of securing adequate 
quantities of raw material, they are managing to carry 
on very satisfactorily, but the possibility of the shortage 
of supplies is ever before them. Market quotations are 
as follows :—Crown bars, 11l. 10s. per ton for home 
delivery, and 101. 10s. per ton for export ; and re-rolled 
steel bars, 91. 10s. per ton for home delivery or export. 

Scottish Pig-Iron Trade.—There is no cessation in the 
pressure of consumers for deliveries of hematite and basic 
and foundry grades of iron, and the 15 furnaces in blast 
are being pushed to their utmost. Stocks are an unknown 
quantity these days, and new business can only be placed 
well forward. The following are the current market 
prices :—Hematite, 98s. per ton, and basic iron, 82s. 6d. 
per ton, both delivered at the steel works ; and foundry 
iron, No. 1, 90s. 6d. per ton, and No, 3, 888. per ton, both 
on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, February 20, amounted to 521 tons. 
Of that total, 130 tons went overseas and 391 tons 
coastwise. During the corresponding week of last year 
the figures were 245 tons overseas and 39 tons coastwise, 
making a total shipment of 284 tons. 

Shipbuilding.—Last week Messrs. William Denny and 
Brothers, Limited, Dumbarton, launched a passenger 
and cargo steamer of 9,000 tons deadweight for Messrs. 
The British and Burmese Steam Navigation Company, 
of which Messrs. P. Henderson and Company, Glasgow, 
are managing owners. It is interesting to note that this 
was the 39th ship launched by Messrs. Denny for the 
same owners. During seventy-three years they have 
launched no less than 167,000 tons for Messrs. Henderson. 
At the lunch following, Sir Maurice Denny, Bart., 
chairman of Messrs, Wm. Denny and Brothers, intimated 
that they had just received an order to build two other 
cargo vessels of 8,600 tons for the above owners. They 
will be fitted with single-screw reciprocating machinery 
to be supplied by Messrs, Rankin and Blackmore, 








Greenock 
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NOTICES OF MEETINGS. 


INsTITUTION OF MECHANICAL ENGINEERS.—Education 
Group: To-night, 6 p.m., Storey’s-gate, Westminster, 
8.W.1. Extra General Meeting. ‘‘The Training of 
Apprentices for Craftsmanship,” by Mr. A. P. M. Fleming. 
East Midlands Branch: To-night, 7 p.m., The Dujon 
Restaurant, Peterborough. Joint Meeting with Tar 
PETERBOROUGH ENGINEERING Society. ‘ Feed Mecha- 
nisms,” by Mr. B. P. Cooper. Western Branch : Monday, 
March 1, 7 p.m., The Merchant Venturers’ Technical 
College, Unity-street, Bristol. The Thomas Lowe 
Lecture: ‘The Main and Auxiliary Machinery of the 
‘Queen Mary,’” by Mr. J. Austin. Also at Belfast : 
Wednesday, March 3, 7.20 p.m., Municipal College of 
Technology, Belfast. Joint Meeting of Irish Members 
with THE BeLFast AssOcIATION OF ENGINEERS. Scottish 
Branch: Thursday, March 4, 7.30 p.m., The Royal 
Technical College, Glasgow. ‘*‘ The Work of the National 
Physical Laboratory, with Special Reference to Engin- 
eering,” by Dr. H. J. Gough. Jnstitution: Friday, 
March 5, 6.30 p.m., Storey’s-gate, Westminster, 8.W.1. 
Informal Meeting. Discussion on ‘‘ War-Time Supply 
of Liquid Fuels,”’ to be introduced by Mr. H. A. Hum- 

hrey. Hast Midlands Branch : Friday, March 5, 7 p.m., 

he College of Technology, Leicester. Joint Meeting 
with Tae Leicester AssociaTION OF ENGINEERS. ‘‘ The 
Expectations of Aircraft Design,” by Dr. N. A. V. 
Piercy. 

Nortu-East Coast LNstTiruTioN OF ENGINEERS AND 
SHiPpsurLvErs.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘‘ Vibration in Engine Struc- 
tures,”” by Messrs. L. J. Le Mesurier and R. Stansfield. 

Roya InstrrutTion._-Saturday, February 27, 3 p.m., 
21, Albemarle-street, W “Positive and Negative 
Electrons,” by Lord Rutherford. Monday, March 1, 
5 p.m., General Meeting. Friday, March 5, 9 p.m., 
“Electron Diffraction and Surface Structure,” by Pro- 
fessor G.I. Finch. Saturday, March 6, 3 p.m., “‘ Posi- 
tive and Negative Electrons,” by Lord Rutherford. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 


March 1, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on “ The Do- 


mestic Radiator in Relation to the Purchase of Bulk 
Supply and the Grid,”’ to be opened by Mr. C. R. Westlake. 
North-Midland Centre : Tuesday, March 2, 7 p.m., The 
Hotel Metropole, King-street, Leeds. ‘* Applications 
and Construction of On-Load Tap-Changing Gear on 
Transformers,” by Mr. H. Diggle. North-Western 
Centre: Tuesday, March 2, 7.15 p.m., The Engineers’ 
Club, Albert-square, Manchester. ‘ Fire Precautions 
in Major Electrical Stations,” by Mr. F. C. Winfield. 
Wireless Section : Wednesday, March 3, 6 p.m., Savoy- 
place, Victoria-embankment, W.C.2. ‘“‘A Survey of 
Marine Radio Progress, with Special Reference to 
R.M.S. *‘ Queen Mary,’’’ by Commander F. G. Loring, 


Mr. W. L. McPherson, and Mr. W. H. McAllister. Meter 
and Instrument Section: Friday, March 5, 7 p.m., 
Savoy-place, Victoria-embankment, W.C.2. * The 


Metering of Mereury-Are Rectifier Supplies and Outputs,” 
by Dr. C. Dannatt. 

INSTITUTION OF AUTOMOBILE ENGINEERS,—-Tuesday, 
March 2, 7 p.m., The Royal Geographical Society, 
Exhibition-road, South Kensington, 8.W.7. Joint Meet- 
ing with Tue Instrrvrion or Crivim. ENGINEERS and 
numerous other Engineering Societies. Symposium of 
papers on ** Research in Relation to the Motor Vehicle.”’ 
(i) *‘ The Motor Vehicle,” by Mr. C. G. Williams. (ii) 
“Fuels and Lubricants,” by Dr. F. H, Garner. (iii) 
** Materials—with Special Reference to Steel,” by Dr. T. 
Swinden. 

Civu. ENGINEERS.—-Manchester and 
District Association : Wednesday, March 3, 6.45 p.m., 
The Manchester Literary and Philosophical Society, 
36, George-street, Manchester. ‘‘The Influence of 
Shape of Particle on the Physical Properties of Con- 
crete,” by Mr. G. H. Hodgson. Yorkshire Association : 
Thursday, March 4, 7.30 p.m., The Hotel Metropole, 


INSTITUTION OF 


King-street, Leeds. Informal Debate on the Interim 
Report of the Committee on Floods in Relation to 
Reservoir Practice. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 


ScoTLanp.—Thursday, March 4, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. Films: “The Production of 
Cars at Dagenham and the Applications of the Fordson 
Tractor.” 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Farapay House Ovp Strupents’ ASSOCIATION. 
Mr. C. H. P. Ewbank has been elected President of the 
Faraday House Old Students’ Association for the 


current year. 


INTERNATIONAL CONGRESS OF LIGHTING APPLICATIONS, 
Paris.—On the occasion of the Paris International 
Exhibition, an International Congress of Lighting 
Applications has been organised by l’Association des 
Ingénieurs de |’Eclairage and will take place in Paris 
from June 24 to July |. General reports and private 
zommunications will be presented on such questions as 
sources of lighting, street and road lighting, lighting 
at festivals and exhibitions, lighting for medical work 
and surgical operations, industrial lighting, natural 
lighting, decorative lighting of interiors and outdoor 
decorative lighting. Persons wishing to participate 
should communicate with the organising secretary of 
the Congres International des Applications de |’Eclairage, 








12, Place de Laborde, Paris, Se, 
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PROGRESS IN ELECTRICAL 
RESEARCH. 


Tue annual meeting of the British Electrical and 
Allied Industries Research Association, at which the 
Report for the year ending September 30, 1936, was 
presented, took place at the Savoy Hotel, London, on 
Friday, February 19 

In a foreword to this document, which gives an 
account of the widespread activities of the Association, 
the chairman of the Council, Mr. A. Berkeley, remarks 
that, though the scepticism which once hampered the 


work has been completely dispelled, there still remains | 


the problem that the “ goods” that have to be sold 

for the most part intangible and their value is 
consequently easy of assessment by the non- 
technical man. It is therefore hoped that men of 
influence will take the opportunity of visiting the new 
laboratories at Alperton and see for themselves what 
is being done and with what end in view. This is the 
more necessary for two Once again the 
Association is able to claim a return to industry from 
individual researches exceeding its total income. This 
time it is in the field of steam power plant, where the 
work on the properties of steam, on creep and corrosion 
of steel at high temperatures, and on pipe flanges under 
the same conditions have led to an improvement in 
generating efficiency of about 40 per cent. to 44 per cent 
und have saved some 8,000,000 tons of coal, at a cost of 
over 7,000,000! » In ten years If the researches, there- 


are 
not 


reasons, 


fore, are only credited with 10 per cent. of this gain, the | 


return on the total subscription to the Association is 
1,000 per cent. This gain has, not 
matured in the shape of cash and the finances are 
not so satisfactory as they should be 

It is true that, following the depression, manufac 
turers’ sub criptions have recovered by 50 per cent., 
ind substantial additional gifts have also attracted a 
orresponding Il. for 1. grant from the Government. 
Nevertheless, the Association is not yet able to take full 
advantage of the Government offer, and in the ensuing 
year therefore seeks to obtain the restoration of the 
previous contribution from manufacturers in addition 
to increasing support from other quarters. It to 
be hoped that this effort will be speedily successful, 


over of course, 


18 


for, as the President, Alderman W. Walker, said at | 
the luncheon after the meeting, there is no industry in | 
the country which requires such constant and unre- | 


mitting research as the electrical industry. Indeed, it | 
is only because of what has been done in this direction | 
that it is possible to sell electricity at its present price 

As regards the general trend of the Association's 
work, arrangements are being made to accelerate the 
development of the new structural materials which 
will enable the steam temperatures employed to be 
raised. Help has been given to the British Standards 
Institution in the preparation of specifications covering 
the practice and principles of earthing. Similar assist 
ance has ifforded to the Institution of 
Electrical Engineers Wiring Regulations Committee, to 
the Electricity Commission, in connection with inter 
ference with communication circuits, and to the industry 
Problems of at high 
and under conditions are being 
examined, and a considerable amount of detailed work 
dealing with both safety and economy is being carried 
out, A Safety Problems Section, which is planning work 
on fire extinetion in relation to the particular require 
ments of the electrical industry, has been formed. The 
problems of high-tension direct-current transmission 
ire receiving attention in the expectation that they 
will of importance, and further 
contributions have the nature of ele« 
trical breakdown been prepared for 
British Standard specifications for insulating materials, 
brittleness and ageing tests being much to the front 
The testing and selection of the numerous composite 
insulating materials and their convenient grading, both 
from the standpoint of the manufacturer and that of 
the user, are being dealt with 

Other researches include the study 
switchgear to industrial requirements, 
than mining work, where inflammable gases may 
present. More than one solution has also been found | 
for the problem of producing a reliable bottom bearing | 
for integrating wattmeters at a commercial cost, the 
sim being to decrease the heavy maintenance costs and 
loss of revenue from slow-running meters. Special 
methods for studying transformer noise at its source 
have been developed and are rapidly yielding data for | 
the guidance of the designer. The study of noise in | 
relation to building structures is progressing, though 
more could be done if those actively concerned would 
co-operate more closely. Arising out of the work 
done in the past on voltage variation, a Committee 
has been found to consider the best method of assessing | 
the quality of the supply given. In the field of inter 
ference with communication circuits much remains to be 
done, and attention has been concentrated on short- | 
wave work, on mercury-are rectifiers as a source of | 
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Fie. 80. 6-Fr. GUILLOTINE SHEARS; 


Messrs. Brookes (OLDBURY), LIMITED. 








Fig. Sl. 4-Fr. Precision SHEARS ; 

LarGe Cast-Stret Mitt Hovsine Messrs. English 
Steel Corporation, Limited, have just completed and 
dispatched from their Vickers Works, Sheffield, a very 
large cast-steel mill housing This has a weight of 
just under 80 tons, is 22 ft. long. 14 ft. 3 in. wide, and 
7 ft. thick It is one of two housings being made to the 
order of Messrs. Lamberton and Company, Limited, 
Coatbridge, Scotland The transport of this large 
ateel casting has been undertaken by Messrs. Edward 
Box and Company, Limited, using what is described as 
the world’s largest lorry Messrs. English Steel Corpora- 
tion, who hold a reputation for the manufacture of 
exception al castings, quite recently produced two 100-ton 
castings in the same week 

New InNpvustTrRies ror Crook, Counry DurRHAM 
Our attention has once again been drawn to the possi 


Messrs. Brookes (OL_pBuRyY), LIMITED. 


factory, and a clothing factory. The honorar 
of the Committee is Dr. Fenwick Lishman 


side,” Crook, County Durham 








bilities of Durham from the business standpoint, and 
is emphasised that vacant factories and sites are ave able 
at very low rents, with excellent railway and transport 
facilities, and plentiful labour. In particular, the claims 
of Crook, a town set in attractive country about 25 mules 
from Newcastle and 10 from Durham, are put forw ard 
This town is anxious to attract at least six new imndust! 

for which facilities are available. A Development 
Committee has just been formed with the : 
putting detailed plans before business men 10 el 
parts of the country, and so attracting new ent 8 
to Crook. Three heavy industries suitable are 

plant, a brickworks, and a foundry Light s 8 
proposed are a boot factory and tannery, 4 “= 
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ARIZONA PORTAL STRUCTURE UNDER CONSTRUCTION. 
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Fie. 136. ONE or THE HoIsTiInG CYLINDERS OF THE ARIZONA GATE. 











THE CoMPLETED NEVADA GATE IN ITS PoRTAL STRUCTURE. 
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Tue practice of aeronautics has advanced so 
rapidly during the 20th century as to absorb the 
services of almost all the theoretical and experi- 
mental workers in the aerodynamic field. For this 
reason the potential applications of the new aero- 
dynamic knowledge to the solution of industrial 
problems are as yet largely undeveloped, and in the 
exceptional cases it is often evident that some 
ulterior motive or circumstance, rather than intrinsic 
interest in the problem itself, has provided the major 
incentive. In these respects the determination of 
the distribution of wind loads on buildings and 
structures is perhaps doubly exceptional, first in 
having received a good deal more attention than 
most industrial problems calling for aerodynamic 
treatment, and secondly in having attracted investi- 
gation for its own sake and not merely as a side line 
of aeronautical research. Buildings, indeed, may 
be said to have anticipated the methods of experi- 
mental research subsequently utilised for aircraft, 
since it was as long ago as the year 1894 when 
J. O. V. Irminger, the engineer to the Copenhagen 
gasworks, constructed and used the earliest wind- 
tunnel of which published record is extant.* It 
consisted of a straight, wooden flume open at both 
ends, one of which passed through the wall at the 
base of a factory chimney. The steady air current 
so induced enabled Irminger to explore, by the aid 
of a simple manometer, the distribution of pressure 
over the surface of a hollow model of a gas holder 
mounted in the tunnel. The results proved to be 
so interesting and consistent that he continued his 
experiments on models of buildings with inclined 
roofs, obtaining values which were adequate to 
refute the ideas of wind pressure distribution 
prevalent at that time. 

Both the fact and the date of Irminger’s pioneer 
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work are significant in suggesting certain incidental 
circumstances which have probably exerted an 
important influence on the conduct of aerodynamic 
experiments on buildings. The fact indicates the 
paucity of data then available and perhaps reflects, 
also, that the more enlightened engineers of the 
time were not satisfied either that the wind pressure 
formule then in common use were correct or that 
the question should of necessity lie dormant. The 
date is significant, first in that it coincided with the 
dissemination westwards through Europe and on to 
the United States of Lilienthal’s original ideas on 
the aerodynamics of plane and cambered wings ; 
and secondly, in that the declining years of the 
nineteenth century saw the establishment of steel- 
frame building construction, the appearance of the 
first skyscrapers, and the opening of a period of 
remarkable progress in commercial architecture. 
The relatively light weight of steel-reinforced 
buildings, their capacity for being carried to much 
greater heights than previous masonry structures, 
and the consequent isolation and exposure especially 
of the early examples, led at once to a recognition of 
the newly acquired importance of wind pressure 
as a deforming agent and of the need for design 
data as reliable and accurate as those employed for 
the stress analysis of the steel framework. 

That need persists to this day, and it is perhaps 
too much to expect that design for wind pressure 
can ever be quite as definite as the computation of 
structural strength, since the solution of the problem 
involves not only a knowledge of the distribution of 
pressures and rarefactions under the action of a 
steady wind of known velocity, but also a fore- 
knowledge of the extent, frequency and speed of the 
strongest wind gusts that will occur during the life 
of the building. With the growth and maintenance 
of competent meteorological services, information 
on which to base a reliable estimate of these last- 
mentioned factors, relative to any proposed building 
site, is being steadily accumulated in all civilised 
countries, but there remains for the engineer the 
economic question of deciding whether to design 
against the strongest wind ever encountered, or 
against the worst condition likely to occur during 
the probable life of the structure. As regards one 
aspect of the meteorological problem—the analysis 
of the intensity and lateral extent of gusts—present 
knowledge is so far short of completeness as to 
warrant continued investigation. It is well known 
that, in this country, large-scale experiments on 
gusts were carried out by the staff of the National 
Physical Laboratory on the Tower Bridge, and, 
more recently, on the Severn Bridge near Sharpness 
Point, from which a good deal has been concluded 
as to the constitution of gusts fairly near to ground 
level. The analysis of gust structure at greater 
heights has an important bearing on aeronautics, 
but while it is mainly with this application in view 
that the tests on high towers, recently referred to in 
ENGINEERING,* are in progress, the results obtained 
will undoubtedly contribute towards a complete 
solution of wind pressure prediction. 

As regards the other part of the problem—the 
magnitudes of the air pressures on buildings caused 
by a wind of known speed and the characteristic 
features of their distribution in relation to the shape 
of the building and the wind direction—a good deal 
is now known as the outcome of experimental work 
during the past fifteen years. The wind tunnel, 
developed in the service of aeronautics out of all 
resemblance to the crude device which Irminger 
employed over 40 years ago, has more than repaid 
its debt by proving the most valuable means of 
making quantitative measurements on model build- 
ings. Among the more notable investigators to 
employ such methods are Eiffel, in France ; Dryden, 
Hill, Harris and Sylvester in the United States ; 
Flachsbart in Germany; Bailey and Townend in 
Great Britain; Schoemaker and Wouters in Hol- 
land ; Vandeperre in Belgium ; Olsson in Norway ; 
Malmer in Sweden; Bounkin and Tcheremoukhim 
in Russia ; and Giovanozzi in Italy. The majority 
of this work has been done with one of two principal 
objectives: to obtain data relative to a particular 
building, or to determine wind pressures charac- 
teristic of typical shapes of building. The results 








* Vol. exlii, October 9, 1936, page 381. 
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obtained are gradually leading to the establishment | 
of regulations, standard codes of wind pressure | 
allowances being already in tentative use in Russia, 
Germany and The Netherlands. In the United | 
States a fairly well-advanced position has been 
reached, as evidenced by the publication last March 
of the fifth progress report of a sub-committee 
appointed by the American Society of Civil Engineers 
to consider wind bracing in steel buildings. The 
situation in England, revealed by the annual reports 
of the National Physical Laboratory, indicates that | 
the problem is being studied with characteristic | 
thoroughness, particular attention being given to 
the influence on the wind pressure on a building, 
of the presence or absence of neighbouring buildings. 
This aspect of the subject admirably exemplifies the 
value of the wind tunnel as a means of research ; 
for while the results thereby derived may be subject 
to some uncertainty from the disparity in Reynolds 
numbers between the model and full-scale conditions, 
it is not too much to hope that future investigation | 
will resolve the scale-effect difficulty, and in the | 
meantime wind tunnel tests on models provide the 
only practical means of exploring wind pressure over 
alternative designs of a projected structure before 
it is built, or of estimating the effects of the future | 
erection or removal of buildings in its vicinity. 


The commonly adopted procedure of laboratory | 
experiment on buildings consists in measuring, by 
sensitive manometers, the pressures at a series of | 
small holes flush with the walls and roof of a model | 
mounted on the floor of a wind tunnel. It is the | 
most satisfactory method of determining quanti- | 
tative results, but it can advantageously be supple- 
mented by experiments in which the flow around 
the model is made visible. Some six years ago 
‘Townend, of the National Physical Laboratory, 
demonstrated the effects of horizontal projections 
it the eaves of a building by a flow visualization 
technique in which streams of air, heated by a grid 
of incandescent wires mounted to windward of a| 
model, were optically projected as a “ shadow- | 
graph” on to a screen, A rather more complete | 
picture of the streamline system can be obtained by | 
Ahiborn’s method, perfected at Géttingen, in which | 
+ model is mounted on a carriage and towed along 
a water channel. The flow pattern, rendered visible 
by finely divided aluminium sprinkled on the water | 
surface, photographed by cinema camera | 
supported on the towing carriage. A highly inter- | 
esting investigation by this method of the fluid flow 
over models of buildings has recently been carried 
out by Irminger, the pioneer of wind tunnel testing 
(now retired from his post as chief engineer to the 
Copenhagen Gasworks and reverting, gladly one 
suspects, to his early love) in collaboration with 

Nokkentved of the Royal Technical | 
Copenhagen. Their report, admirably | 
translated into English,* is the second series of | 
experimental researches on wind pressure on build- 
ings published by these two scientists; and it is | 
significant of the complexity of the problem that, 
after many years of thought and work upon it, they | 
should be deeply concerned with one of its most | 
fundamental aspects. Not, it has to be admitted, 
without good reason, since their simplified stream- 
flow pictures reveal certain characteristic features | 
of the flow over buildings that have not, hitherto, | 
sufficiently analysed nor emphasised—if, 
indeed, they have been at all widely appreciated | 
outside aerodynamic laboratories. 

Their main thesis concerns two-dimensional flow 
impinging on the side wall of a simple building with 
sloping roofs. Upstream of the windward wall 
exists a triangular region of high pressure, bounded 
as to its upper surface by a vortex layer which 
rises with increasing steepness from the ground to 
the windward eaves, passes close to the windward 
roof slope as far as the ridge, and thence breaks | 
away, the change of boundary direction at the | 
ridge being in general too abrupt to allow the layer 
to pass at all close to the leeward slope and the | 
leoward wall, The pressure system over the building | 
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is found to be related to the curvature of the vortex 
layer, pressures being positive over the windward 
wall to which the associated vortex layer is convex, 


while negative pressures occur over the leeward | 


roof and wall to which, conversely the vortex layer 
is concave after its breakaway at the ridge. It is 
to be expected, under such a regime, that an inter- 
esting condition will obtain over the windward roof 
slope, especially near the eaves, where the surface, 
according to the pitch of the roof, may be either 
convex or concave to the slope of the windward 
vortex layer, that slope itself being governed by the 
windward wall and the distribution of wind velocity 
near ground level. Complementary pressure plotting 
experiments have shown, in fact, that positive 
pressure prevails generally over a windward roof 
pitched steeper than about 22 deg. to the horizontal. 
At that particular slope, which is tangential to the 
windward vortex layer at the eaves, the roof 
pressure is mainly neutral or atmospheric, except 
for a local suction near the eaves. As the roof 
pitch is gradually decreased, the associated vortex 
layer grows increasingly concave accompanied by 
increasing intensity of suction over the roof, until, 
at about 8 deg. pitch, a critical stage is reached at 
which the tendency of the vortex layer to resolve 
into discrete vortices can no longer be overcome by 
the low pressure region, and the roof suctions 
thereafter are decreased in intensity. Under this 
condition, which evidently applies to the important 
special case of the flat-roofed building, the whole of 
the roof surface is associated with the same vortex 
region as controls the negative air pressure over the 
leeward wall. 

It will be apparent, even from the foregoing very 
brief outline, that Irminger and Nokkentved’s con- 
have wide implications, not least from 
their ability to reconcile the seemingly haphazard 
results of pressure distribution tests in buildings 
having variously sloped roofs. Their accuracy is 
upported both by the Dutch and German wind 
pressure codes which formulate the wind pressure 
allowances on windward roof slopes in the forms : 
(0-02a — 0-4) and (1-2 0-4), respectively, 
both of which expressions equate to zero when the 
windward roof slope a is about 20 deg. Moreover, 
the attraction of builders in this country for roofs 
sloping at the unexpected angle of 23} deg. is now 
invested with rational as well as empirical justifica- 
tion. Within a few degrees either way, of course, 
the roof slope to give minimum wind pressure is 
not very critical, and must, in practice, be so regarded 
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| since it is bound to be affected by the architectural | 








embellishment of buildings and by the vertical | 


velocity distribution of an approaching wind. 

What Irminger and Nokkentved have more 
especially achieved by their recent analysis may 
perhaps be best described as a new point of view. 
It is one at which they themselves have stood to 
regard their own pressure measurements on partly 
open buildings, lattice wind screens and the general 
problems of flow around sharp-edged boundaries or 
round bodies standing on the ground. Further, it 
is a viewpoint which can hardly fail to reveal in a 
clearer light the effects on wind pressure of neigh- 
bouring buildings. Here Irminger and Nokkentved’s 
work makes close contact with investigations now 
in progress in this country. If only for this reason it 
is assured of the ungrudging respect accorded to 
their previously published researches. Even more, 
however, on the score of good scientific work, well 
presented and carefully translated, it will interest 
and instruct the numerous engineers who to-day 
are concerned with the determination or the appli- 
cation in practice of structural wind-pressure 
allowances. 








TRANSPORT IN GERMANY. 

On February 12 the text of a new law embodying 
Herr Hitler’s decision to re-assume complete and 
unfettered sovereignty over the German railways 
was published in Berlin. A short time ago certain 
important waterways were similarly de-interna- 
tionalised, and, as road traffic has never been sub- 
ject to this form of control, developments in these 
interlocking and competing fields of transport may 
now take place, unhampered by external influences. 
When it comes to internal interference, however, 
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interest, therefore, attaches to a lecture on ** Trans- 
port in Germany,” which was delivered before the 
Institute of Transport on Tuesday, February 16, 
by Brigadier-General Sir H. Osborne Mance. 

Inland transport in Germany consists, in order 
of importance, of railways, inland waterways, 
roads and air services. As regards the first of these. 
the Deutsche Reichsbahn operates some 34,000 
route miles of track. There are, in addition, some 
9,000 miles of other lines of various gauges, which 
the Government may expropriate gradually on 
equitable terms. The operation of this system 
since the war has been made more difficult not 
only by the international control referred to above, 
but by the political factors, such as the compulsory 
inflation of personnel by refugees from ceded areas, 
taxation, the granting of specially-reduced rates to 
help employment schemes, and the placing of 
orders for materials and the undertaking of work in 
advance of requirements. Nevertheless, since the 
very serious depression of 1931-33, recovery has been 
rapid, and in 1936 the net operating revenue again 
covered all charges and left a balance for reserve. 

The inland water system, for the development 
of which many far-reaching schemes are now in 
progress, carries about 27 per cent. of the total goods 
traffic of Germany gauged by ton-kilometres, 70 per 
cent. being carried on the railways, while of the 
export tonnage, 47-4 per cent. goes by water. 
Like the railways, the inland waterways suffered 
severely during the crisis, but their position is now 
improving. The navigation, generally speaking, is 
in the hands of private undertakings, and is much 
affected by the weather, canals being frozen during 
the winter over considerable areas, possibly for 
some weeks. The railways have, therefore, to be 
equipped to handle the extra traffic thus thrown 
on them at these times. 

Turning to road transport, since 1925 the number 
of motor vehicles of all kinds using the roads has 
increased from 416,536 to 2,414,313. In 1933, 
the licence tax on new cars was abolished, but in 
October, 1936, the transport tax, which had pre- 
viously been levied on the railways alone, was also 


| imposed on the commercial transport of passengers 


and long-distance goods, as well as on ancillary 
motor traffic beyond a radius of 50 km. A similar 
tax will probably be imposed on short-distance 
traffic. In 1933, the construction of a network 
of some 7,000 km. of concrete motor roads, spreading 
all over the country, was begun, the total cost 
of which by the end of 1936 amounted to about 
70,700,0001., or some 56,0001. per mile. No tolls 
are being levied on users of these roads, but revenue 


|is obtained from the monopoly of filling stations, 





| the position is different, and a good deal of topical | 





the balance being made up from the petrol and 
transport taxes. To provide employment simul- 
taneously all over Germany, these roads are being 


|constructed in disconnected sections, and their 


full benefit will therefore not be felt until these 
have been linked up. 

Practically the whole of the internal and inter- 
national air services are in the hands of Deutsche 
Lufthansa, which operates over some 30,000 km. 
Its passenger mileage is about the same as, and its 
freight ton mileage considerably greater than, that 
of Imperial Airways, and it is subsidised to the 
extent of 51 per cent. of its gross receipts, compared 
with 25 per cent. in the case of the British concern. 
Extensive night mail services have been instituted, 
and 25 aerodromes have been equipped for night 
services since August last. On the other hand, the 
number of commercial aerodromes in use was reduced 
from 51 in 1934 to 38 in 1935. These aerodromes 
are managed by local post companies in which the 
central, provincial and local governments parti- 
cipate. 

Until quite recently transport, except as regards 
the Inspector of Roads, and the civil air services, 
which are under the Air Ministry, was ¢ trolled by 
the Minister of Posts and Transport, who was 
assisted by Advisory committees. These Ministries 
have now, however, been separated, though details 
of the new organisation are not at present available. 
It may, perhaps, however, be deduced from 4 
speech made some time ago by State-Secretat) 
Konigs. In this, after pointing out that the rilways 
carried over 75 per cent. of the goods traflic and 
about 90 per cent. of the passenger traffic of the 
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country, he said that their object was not to make 
a profit, but to give priority to German economic 
interests. All deviations from the principle of non- 
discrimination in rating were therefore to be avoided, 
as was the quoting of competitive rates to secure 
traftic and the granting of subsidies to cartage agents. 
At the same time, the road undertakings were also 
to be precluded from indulging in ruinous compe- 
tition and would be principally concerned in the 
provision of transport where railways were not 
economically justified. Herr Kénigs also hinted 
that steps might be taken to bring the waterways 
into the scheme, by raising their rates so that their 
competition would no longer be dangerous to the 
railways. The necessity for some such unity in 
transport was also emphasised by the Minister of 
Posts and Transport when he recently suggested a 
national scheme in which the State would pre- 
dominate. This would not, he said, mean a general 
transport monopoly, though private undertakings 
would have to conform with the State plans. He, 
too, reiterated that rates must not be determined by 
the law of supply and demand, nor by the compe- 
tition of other forms of transport. Tariffs would 
be published and applied without discrimination, 
and the State would see that division of function 
was effected on economie grounds and in the 
interests of defence. 

As Sir Osborne points out, co-ordination of 
transport virtually means co-ordination between 
road and rail. As in most other countries, the 
railways in Germany suffered so severely from road 
competition that in 1931 a licensing Bill was intro- 
duced for all motor vehicles operating over 50 km., 
except those engaged in ancillary traffic. Motor 
transport rates corresponding to the higher class of 
rates on the railways were also prescribed. This 
legislation failed, however, owing to the impossi- 
bility of controlling road charges, and in June, 
1935, a law was passed whereby all goods transport 
operators, again excepting those working inside a 
50-km. radius and ancillary users, were obliged to 
join a public corporation. This body fixed rates 
in agreement with the railways, and all payments 
for transport are now made to it. Moreover, 
ancillary traffic is rigidly limited to the carriage of 
goods belonging to the owner in his own vehicles. 
The first road-transport tariffs under this Act 
came into force last April, and are based on the 
four higher classes of the railway goods tariff. It 
is not anticipated that these regulations will destroy 
the flexibility of long-distance motor transport, 
since the maximum number of vehicles involved is 
not more than 12,000 and of these 2,000 are furni- 
ture vans, which are conditionally excluded from 
the arrangement. In fact, it seems likely that 
only some 8,000 vehicles will come into the scheme, 
a figure which compares with the 91,567 motor 
vehicles operating under A licences in this country. 
The object of the law is to maintain unlimited, 
but fair, competition, while preserving the present 
railway rate structure unimpaired. This is to be 
achieved by ensuring that, unless justified by 
differences in the cost of working, the prices charged 
lor transport by road and rail are the same for the 
Same service. 

Commenting on this system, Sir Osborne points 
out that, in the light of the two fundamental 
decisions that the railways must be preserved and 
that the rate structure must be maintained, the 
distinction between short-distance and long-distance 
Wwansport would seem to be broadly justified as a 
means of allocating their respective functions. 
Where, on the other hand, road transport is allowed 
‘o provide an alternative service for traffic normally 
carried on the railway, the system seems to be 
designed to make the road and rail charges equal. 
It is definitely recognised that no system of co- 
ordination involving independent road transport 
will work unless the operators are unified under 
the control of a single organisation. How to effect 
this while retaining the maximum of flexibility is 
* Matter of general interest, in this country as well 
4s in Germany, for if it does not work it would be a 
‘omparatively easy step to form a combined road- 
rail monopoly for all long-distance public land 
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it would be, obviously, easier and less costly to 
attain in a totalitarian than in a democratic 
State. 








POWER SUPPLY OF THE FUTURE. 


THREE lectures on “* Power Supply of the Future ” 
were recently delivered before the Royal Institution 
by Professor W. Cramp. In spite of the title, how- 
ever, the lecturer dealt less with the methods by 
which our natural resources will be utilised in time 
to come, than with the conditions under which 
they are employed at present. He particularly 
considered in detail the various ways in which 
energy can be stored so that the load may be main- 
tained as constant as possible and a high degree of 
continuity of supply ensured. 

A supply of power, said Professor Cramp, was 
fast becoming an essential not only to industry, 
but in every household ; and of the various ways 
by which that want could be met, electricity was 
being adopted to a greater and greater extent. 
Electricity, however, had certain grave drawbacks, 
the principal of which was that there was no reason- 
able method of storing it. Added to this, the 
policy of interconnecting our power stations by 
overhead transmission lines had greatly increased 
the risk of breakdown of the system as a whole, 
and had made it more vulnerable to external 
influences of various kinds. This question of 
storage was important, since it was only by its 
assistance that it would be possible to utilise such 
sources of power as the sun and the tides. It would 
also enable the best use to be made of the plant by 
averaging the demand made on it over the whole 
period of twenty-four hours. From this point of 
view coal-gas was ideal, as the retorts could be run 
at constant load, and the gas which was made at 
times of light demand stored for use at the peak 
periods. The question that had to be considered 
was whether some similar method was possible 
with electricity, and, if not, why. 

The possible methods of storing energy were then 
considered. Some of these, such as reservoirs of 
water, provided a virtually permanent storage, 
while with others like flywheels and electrical con- 
densers, the energy was dissipated in a very short 
time. The space required to store a given amount 
of energy also varied considerably with the method 
employed, and this had a direct effect on the cost 
of any method chosen. In fact, what really deter- 
mined whether energy could be stored or not was 
the cost of the container. 

As regards the bearing of methods of storage on 
the maintenance of power supply in the future, an 
important factor was the extent to which the plant 
could be operated continuously. In this country, 
the power supply would continue to depend on the 
use of coal and oil, and in this connection it must 
be pointed out that the present centralised system 
without reservoirs entailed risks of breakdown 
which would have to be guarded against in some 
way or other. The provision of some method of 
storage on such a system would also improve the 
load factor and make for economies, besides leading 
to a simplification of tariffs, since the adoption of 
flat rates would be possible. The direct storage of 
electricity was, however, difficult and expensive, 
and the possibility of employing indirect methods 
must therefore be considered. 

The lecturer next pointed out that energy could 
be stored at various stages in its transmission from 
the source to the consumer. There was no doubt, 
however, that the ideal place was immediately 
prior to its distribution, as this eliminated the 
majority of risks to the continuity of the supply and 
was cheaper. Such local reservoirs had,’ however, 
never been used, though they could be used in the 
case of gas. On the other hand, various methods 
of storage were employed at other places in the 
chain. For instance, reservoirs, steam accumu- 
lators, feed heaters, hot-water tanks, flywheels and 
storage batteries were all in use, and, in a greater or 
less degree, enabled the amount of generating plant 
required to meet a given demand to be reduced, 
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as heat was given out. This would be ideal if a 
suitable substance could be found. 

Though partial immunity could be provided on 
local systems by the use of suitable methods of 
storage, these were of very little use in dealing with 
breakdowns where general supply was concerned. 
Breakdown might be prevented on such systems 
by co-operation between the electrical and gas 
interests. Failing that, some remedy must be 
constantly sought by applied physicists and engin- 
eers, since on its discovery the whole of the power 
supply of the future would depend. 

Until that time came, however, the only thing to 
do was to make electricity supply as safe as it 
could be made without the use of storage. Whether 
or not we had made a mistake in adopting the grid, 
we must now make the best of it. It must, however, 
be pointed out that though the exposed transmission 
system was a potential risk to the continuity of 
supply, very few failures had arisen from that cause. 
Far more serious failures had been due to the inter- 
connection of power stations and many recent 
troubles had resulted from the liability to fire 
caused by unsuitable switchgear and the conse- 
quent ignition of the oil contained in its tank. 

Why this happened could be understood by re- 
calling that energy appeared in two forms, potential 
and kinetic, though no hard and fast line could be 
drawn between the two. When a switch was opened, 
the transmitting medium was interrupted and the 
energy that had been flowing through it had to be 
dissipated or stored as potential energy. ‘This 
conversion from one form of energy to another 
required time, and if it was effected very quickly 
a rise of pressure occurred against which insulation 
had to be provided. One of the great disadvantages of 
electric power systems was that the energy released 
when a circuit was interrupted could not be absorbed 
slowly, as it could be, for instance, on a hydraulic 
system. ‘To install an electrical condenser for this 
purpose though theoretically possible, would in 
practice be impossibly expensive and in any event 
would set up a self-maintaining single energy trans- 
‘ient which would be a constant source of disturbance. 
The power required to maintain such an oscillation 
was small compared with the amplitude of the 
oscillation itself, and as it was set up when the 
supply was interrupted, the effects on the system 
might be serious and difficult to suppress. 

Oscillations of this kind occurred whenever a 

circuit was broken, and could only be avoided 
by reducing the current interrupted at each switch. 
One way of doing this was to limit the current 
carried in each circuit and manufacturers were 
already working on these lines. Another solution 
would be to interrupt the circuit at the instant when 
the current was zero. At the present time, a circuit 
could not be interrupted in a time less than that 
represented by six cycles, but this might be reduced 
by the use of grid controlled rectifiers. 
A better solution, in the lecturer’s opinion, would, 
however, be to abandon alternating-current trans- 
mission, in favour of which there was little to 
be said, for direct-current transmission. As 
before, alternating-current energy would be gener- 
ated, rectified to direct-current for transmission, 
and finally inverted to alternating-current for 
distribution. The circuit could then be interrupted 
with a very small release of energy by the use of 
a negative grid bias in the rectifier and complete 
control could be effected with no loss of power. 
Indeed, the whole future of electric power supply 
was bound up with this system, and as soon as a 
satisfactory inverter was devised it could be installed 
at the receiving end of the transmitting line and 
give good immunity from breakdown. 





NOTES. 

Proposed NATIONAL SWITCHGEAR TESTING STATION. 
As readers of ENGINEERING are aware, private 
enterprise in this country has established three 
testing stations for the examination of switchgear 
of very high rupturing capacity, and much useful 
information, which should have an important 
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saved. Attempts had also been made to utilise | 


bearing on future design, has as a consequence been 
obtained. Though there was at first some hope 


“specially on the financial side, might seem to be the | the latent heat of fusion for this purpose, so that| that these stations would be available for the 
best solution for a very difficult problem, though | the temperature of the reservoir remained constant | industry generally, and that hope has to some 








238 


extent been realised, the plant is mainly required 
for the purposes of the owning firms and is also 
mostly employed on the testing of the larger units. 
Considerable interest, therefore, attaches to the 
announcement that the Department of Scientific 
and Industrial Research is considering a proposal 
for the establishment of National Switchgear 
Testing Station, which would be used for proving 
switches with rupturing capacities up to 250,000 kVA. 
The scheme, we gather, is still very much in the 
embryonic state, but it has been proposed that the 
station should established at the National 
Physical Laboratory, so that not only would the 
resources of that body be always available, but the 
reports of the tests would carry its hall-mark. It 

is estimated that the cost of the necessary plant 

and building would be about 70,000/., and though, 
as we have said, its primary object would be to 
deal with 250,000-kVA switches, it is not unlikely 

that there might a demand for tests at con- 
siderably smaller ratings and voltages. If this 
were so, it might be economical to install suitable 
plant of a smaller size for this type of work. On the 
financial side it is estimated that it would be neces- 
sary for manufacturers to guarantee a minimum of 
7,500/, per annum for ten years, and as an encourage- 
ment towards the formation of such a fund, applica- 
tions for from guarantors might be given | 
priority over those from non-guarantors. At the | 
moment the views of manufacturers are being sought 
on the questions whether there is a general need for 
such a station and whether it is desirable it should 
under Government control. If the answer to 
these questions is in the affirmative, information is 
also sought as to whether it is expected that in time 
it will become the general practice for users to 
require evidence of proof tests of switchgear and 
fuses and whether certificates of type tests are likely | 
to assist export trade. Finally, an expression of 
willingness or otherwise to contribute to a guarantee 
fund is desired. It is requested that replies to these 
questions should be sent to the Department of 
Scientific and Industrial Research, 16, Old Queen- 
street, Westminster, London, S8.W.1, before Saturday, 
March 20, after which a more detailed questionnaire | 
will be circulated. 
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SUPERCHARGING | 

Although many engineers are inclined to think of | 
supercharging solely in connection with the internal- 
combustion engine, Dr. W. G. Noack, in an address | 
delivered to the Engineers’ German Circle, on 
February 15, pointed out that it was applicable in 
a much more extensive field. Supercharging, he said, 
enabled certain physical and chemical processes, 
which normally took place at atmospheric pressure, 
to be carried out at raised pressures. This increased 
their effects, so that the size of apparatus could be | 
reduced and working losses became smaller. It 
was essential, however, that the increased pressure 
should be obtained with little or no increase in 
power consumption. This condition could be 
fulfilled if the charging compressor was driven by 
a gas turbine operated by the exhaust from the 
supercharged machine. In such cases all energy 
expended on compression was conserved in the 
system. Supercharging was first applied in practice 
during the war, when aeroplane engines were fitted 
with superchargers in order to maintain output at 
high altitudes. The system had now been extended 
to stationary, and particularly to marine, Diesel 
Probably the most interesting super- 
charged engines of to-day were high-speed Diesels 
for commercial vehicles and submarines. An 
entirely different appl.cation of supercharging was 
in connection with steam boilers. In the Velox 
steam generator, for instance, supercharging was 
employed not only to raise the output of the com- 
bustion chamber, but also to increase the velocity 
of the in the fire-tubes. This resulted in 
improved heat transmission, and not only the 
combustion chamber, but all heating surfaces and 
passages could be made considerably smaller. The 
chemical industry also offered a wide field for 
supercharging, since Dy its means certain chemical 
processes could be speeded up and their effects 
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and the turbine driving it. The effective operation 
of each of the units was limited to clearly defined 
conditions, but fortunately the characteristic 
curves of the compressor and gas turbine were 
generally similar, so that such a combination could 
run at varying loads without adjustment or regula- 
tion. The development of the axial compressor 
had greatly extended the applicability of super- 


charging, as it was much smaller than earlier types | 


and its characteristics were particularly suited to 
the service required. It was interesting that 
although the gas turbine had not yet reached a 
stage at which it could usefully be employed as an 
independent unit, none the less the development of 
heat-resisting materials had made it highly successful 
as an item in an exhaust-operated supercharging 
unit. 


RECONSTRUCTION OF RICHMOND BRIDGE. 


The well-known road bridge across the Thames 
at Richmond is shortly to be widened and thus one 
more source of congestion and danger will, it is 
hoped, be eliminated. This bridge has certain 
historical associations, being built as long ago as 
1774 to replace an ancient ferry. The Act authori- 
ising its construction laid down that the centre 
arch was to have a 60-ft. span with a clear headway 
in the centre of 25 ft. above low water, and that the 
other arches were to diminish symmetrically so as 
to leave a clear waterway of 250 ft. The width of 
the river at this point is 300 ft. The width 
between the parapet was 25 ft., there being a 17-ft. 
roadway and two 4-ft. footpaths. At first rather 
heavy tolls were charged, but these have not been 
enforced for many years. It is now proposed to 
widen the bridge to allow room for a 21-ft. carriage- 
Although it is 
used by motor buses and other heavy traffic, this 
width of 36 ft. between the parapets is considered 
adequate in view of the relief afforded by the new 
Twickenham Bridge. In carrying out the work, 
care is to be taken to preserve the architectural 
merits of the structure, which are not inconsiderable, 
and to ensure that the amenities of the neighbour- 
hood are not interfered with. The existing facade, 
stonework and parapet on the upstream side will 
therefore be taken down and all the parts will be 


| carefully marked and stacked in order that they 


can be erected in the widened position. It is hoped 
im this way to obtain an effect similar in every 
detail to the present appearance. As regards recon- 
struction, the piers and abutments are at present 
supported on timber sleepers, which rest on a gravel 
sub-soil, this sub-soil being confined by timber 
sheet piling. In the course of years the river has 
swept beneath this piling and there is danger of 
the foundations being undermined. New sheet 
steel piling is therefore to be driven inside the 
existing piling and extended far enough upstream 
to enclose the foundations for the widened piers and 
abutments. This piling will be driven through the 


gravel into the clay underneath and thus prevent | 


further scouring. The present wooden piling will 
be removed. Extra strength will also be given to 
the foundations by the injection of consolidating 
chemicals, so that the gravel will be bound into a 
concrete. The foundations of the extended piers 
and abutments will also be built of concrete and the 
extension, except for the re-used facade, will be 
| faced with Portland stone to match the old fabric. 
A sheet of cork will be inserted between the tops of 
| the arches and the new reinforced concrete founda- 
| tions of the carriageway to absorb vibration and 
| this will be further assisted by a 3}-in. surfacing of 
jasphalt. The consulting engineer for the recon- 
|struction is Sir Harley H. Dalrymple Hay, 
| M.Inst.C.E., and the proposals have been approved 
| by the Royal Fine Art Commission. 


CoaL-FrirRInG IN THE MERCHANT SERVICE. 


| The replacement of coal as a source of energy 
by the rapidly-developing utilisation of water 
power in many parts of the world is paralleled at 
sea by the increasing employment of oil as a fuel, 
| either in the boiler furnace or the internal-combustion 


engine cylinder. How formidable the competition 
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of 1913. At the present rate of change from one 
fuel to the other, it is calculated that in ten years’ 
to fifteen years’ time, not more than 10 per cent 
of the mercantile marine of the world will be coal- 
fired. Had Great Britain, within her own coasts. 
as plentiful a supply of fuel oil as she has of coal, 
the change would, perhaps, be of little significance 
from the national pointof view. As it is, the situa- 
tion must be regarded with gravity. The solution, 
|as regards the revival of coal-fired steamers, seems 
to be a wholly technical one, as there is little hope 
|of a sufficiently drastic reduction in the price of 
| bunker coal to put oil out of the running. The 
| general question has lately engaged the attention 
|of the Combustion Appliance Makers’ Association 
| (Solid Fuel), which body issued last month a very 
reasonably argued ‘ Memorandum on the Use of 
‘Coal in the British Merchant Marine.” A 
| constructive step was, however, taken at a con- 
| ference held on Tuesday, February 16, under the 
chairmanship of Captain H. F. C. Crookshank, 
| M.P., the Secretary for Mines, when, on the motion 
- the Association, a resolution was carried recom- 





more 


mending the setting up at an early date of a com- 
mittee representative of the shipping coal, and 
marine engineering interests attending the confer- 
ence, in order to formwate proposals for securing 
an increased use of coal for bunkering purposes. 
Among the bodies represented at the conference 
were the Chamber of Shipping of the United King- 
dom, Liverpool Steam Ship Owners’ Association, 
Lloyds Register of Shipping, Shipbuilding Employers 
Federation, Mining Association of Great Britain. 
Mine Workers Association of Great Britain, Coal 
Utilisation Council, and the three Institutions of 
Mechanical Engineers, Naval Architects, and 
Marine Engineers. In our opinion, if this committee, 
when constituted, examines the position from the 
technical side and does not concentrate on such 
palliatives as subsidies for coal or increased duties 
on oil, it is possible that the coal-fired steamship 
may, in certain classes at all events, survive for 
much longer than present estimates indicate. It 
should be noted, however, that the Chamber of 
Shipping of the United Kingdom does not hold 
this view. This body maintains that the real 
question is not one of the merits of coal as a fuel 
| for use by ships, or of type of machinery, but of the 
| availability and suitability of supplies to ship- 
|}owners at prices which are competitive with 
world prices of oil. 








| 
| 
THE STABILISATION OF SHIPs. 
| Although the artificial stabilisation of ships is, 
in a sense, as old as the study of ballasting and the 
t stowage of cargo, the use of the term is 
commonly reserved to the diminution of rolling 
by the deliberate introduction of a counteracting 
force, opposed at will to the effect of wave-motion, 
|and within limits controllable. The production 
| of such an opposing force, whether by gyroscopes, 
anti-rolling tanks, or other means, pre-supposes 
a sensibly accurate knowledge of the phenomena of 
rolling, or at least such an approximation to accurate 
knowledge as will afford a basis for calculation 
in designing the apparatus required. As a fact. 
however, the classical theories of wave-motion and 
its effects upon a floating body depend very largely 
upon assumptions which, however necessary as 4 
preliminary to mathematical argument, are none 
the less potential sources of error in any attempt to 
apply the theoretical conclusions to the behaviour 
of an actual ship in a seaway, and may involve 
prolonged experimental adjustment before the most 
satisfactory operating conditions can be determined. 
The practical insufficiency of classical theory, in 
view of the many variables, was pointed out some 
years ago by General Rabbeno of the Italian Royal 
Naval Corps of Constructors, who has recently 
returned to the subject in a paper contributed to 
the December, 1936, issue of Rivista Marittima, 
wherein he investigates the question whether really 
effective stabilisation of rolling ships is practically 
possible. The problem, he observes, is not the 
same for a warship as for a merchant vessel. In 
the former case, for gunnery purposes, it is desired 
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intensified, while, again, the apparatus could be | is, is shown by the fact that in the year 1935) to keep the ship vertical with respect to the horizon : 


reduced in size. 


The most important elements of | British coal shipped for bunkering amounted to| but stabilisation of a merchant ship, either to pre 
a supercharging system were the rotary compressor | only 13,780,000 tons, as against the 22,930,000 tons | mote the comfort of passengers or to avoid undue 
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movement of a fluid or semi-fluid cargo, must be 
related to the dynamic or virtual perpendicular, 
and is based entirely on the theoretical orbital 
motion of the hull. A warship requires an almost 
complete immobility of the firing platform, though 
some oscillation must be permitted in order to 
operate the pilot gear of the stabiliser, which will 
not come into action unless rolling takes place ; 
the attempt at correction may as well be dis- 
continued when the free roll is greater than the 
apparatus is capable of reducing approximately 
to zero. In a passenger ship, on the other hand, 
the requirement is that the free roll shall be reduced 
to such an amplitude as the passengers can tolerate 
without discomfort, say, from 15 deg. to 6 deg., 
and the stabilisers can be put out of action when the 
free roll is less than this minimum amount. The 
stabilising moment requires, in General Rabbeno’s 
opinion, to have a minimum value of 0-1 P p, 
where P is the displacement and p the initial or 
average metacentric radius. To be completely 
effective in eliminating rolling the apparatus must 
consist of two complementary parts; a dynamic 
part with instantaneous action, and a static part 
with non-periodic action. The former, which 
may be gyroscopic, could then oppose the residual 
roll, and the latter, of the displaced-weight type, 
would counteract the heeling moments. Such a 
complex system could be realised with the present 
mechanical means, but, he considered, was practi- 
cally prohibitive on account of the exaggerated 
percentage of weight and space that the plant would 
require in a ship. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE ninetieth annual general meeting of the 
Institution of Mechanical Engineers was held on 
Friday, February 19, at Storey’s-gate, St. James’s 
Park. The chair was occupied during the first part 
of the meeting by the retiring president, Sir H. 
Nigel Gresley, C.B.E., and afterwards by the newly- 
elected president, Sir John E. Thornycroft, K.B.E. 
Before the transaction of the formal business Sir 
Nigel Gresley, in an appreciation of the late 
Sir John A. F. Aspinall, past-president, announced 
that the James Watt International Medal which 
had been awarded to Sir John prior to his death 
had been presented to his daughter. 


Honorary Lire MEMBERS. 


The secretary, after the minutes of the preceding 
meeting had been dealt with, announced that 
Mr. Alan E. L. Chorlton, C.B.E., past-president, and 
Mr. Frederick H. Livens, vice-president, had been 
elected honorary life members. 


PRESENTATION OF PRIZES. 


The council prizes and awards for the session 
1935-36 were then presented by the president. 
These were: Thomas Hawksley gold medal to 
Mr. Frederick Grover for his paper on “‘ Wrapping 
Machinery”; a Thomas Lowe Gray prize to 
Dr. J. B. O. Sneeden, B.Sc., for his paper on 
“Exhaust Steam Turbines for Marine Propulsion, 
with Special Reference to the Rowan-Gétaverken 
System”; a Willans Premium to Dr. P. W. Seewer 
for his paper on “‘ Recent Developments in Hydro- 
Electric Engineering, with Special Reference to 
British Practice”; and the George Stephenson 
research prize to Mr. F. C. Johansen, M.Sc. (Eng.), 
for his paper on “ The Air Resistance of Passenger 
Trains.” The graduates’ and students’ prize list 
consisted of the following names: Mr. P. P. Love, 
B.Sc. (Scottish Section); Mr. John Lomax, M.Sc. 
Tech. (North-Western Section); Mr. V. A. Yardley 
(London Section); Mr. C. H. Fielding, B.Sc. Tech. 
(North-Western Section); Mr. A. C. Murdoch, 
BSc, (Eng.) (London Section); and Mr. R. R. 
Whyte, B.Sc. (Eng.) (North-Western Section). A 
prize for the Studentship Examination of April, 
1936, was awarded to Mr. Eric N. Baker. 


ANNUAL REPORT. 


The president then moved, and Mr. David E. 
rts seconded, the adoption of the annual 
report. The motion, on being put to the meeting, 
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was carried unanimously. The following is a 
summary of the report :— 


The eighty-ninth annual report showed a net increase 
on the roll of membership of 382 names, the total having 
now reached 12,295. here were increases in all the 
grades except that of Companions, the largest being of 
the Associate Members. Among the losses by death 
were Professor W. E. Dalby, F.R.S., Vice-President from 
1926 to 1932; Mr. W. R. Deeble, a member of the 
Australian Advisory Committee ; Sir Richard T. Glaze- 
brook, K.C.B., Honorary Life Member; Mr. J. L. Hodg- 
son, a former member of the Informal Meetings Sub- 
committee ; The Rt. Hon. Lord Invernairn, Honorary 
Life Member; Dr. F. R. Low, Honorary Life Member ; 
Mr. George Mitchell, a former member of the Committee 
of Management of the Benevolent Fund; and Sir 
Rajendra Nath Mookerjee, Honorary Life Member. The 
total revenue for the year ending December 31, 1936, 
was 37,9071. as against 36,4811. in the previous year. 
The balance of revenue over expenditure was 5961. com- 
pared with 6121. for 1935, the sum of 1,000/. having been 
carried over to the General Reserve Fund in both years. 
During the year a sum of 2,211/. was granted for the 
Branches and Graduates’ Sections exclusive of adminis- 
trative and other charges at the Institution headquarters. 

Research work for Alloy Steels Research Committee 
had continued at the National Physical Laboratory. 
Progress had been made with the study of the solid 
solubility of iron sulphide in iron of very high purity. 
Revision of the iron-nickel system had commenced. 
The Subcommittee on Tungsten-Carbide Tools was 
continuing its work under the chairmanship of Mr. 
J. M. Newton, in succession to Professor Dempster 
Smith, M.B.E., who continued as Reporter. A final 
report was in course of preparation. The Pipe Flanges 
Research Committee, under the chairmanship of Mr. H. 
L. Guy, F.R.S., was being continued at the National 
Physical Laboratory under the direction of Dr. H. J. 
Gough, M.B.E. The first report had been presented 
and discussed at London and Manchester. Some further 
investigations had been completed and others commenced. 
The Welding Research Committee, under Professor 
F. C. Lea, O.B.E., had presented a second report at 
London, Manchester, ian Glasgow. Further research 
was being carried on, but the scope of the work had been 
somewhat narrowed, being now covered by the terms 
of reference “‘ to investigate welding in its relationship 
to pressure vessels.’’ During the year, the Institute of 
Welding had organised a number of Committees for 
the purpose of carrying out research in connection with 
welding generally. The Institution of Mechanical Engi- 
neers had now become a Patron of the Institute and had 
appointed Professor Lea as its representative on the 
Institute’s Research Committee. 

Researches had been carried out in the Laboratories 
of the University of Sheffield in long-time tests of 
steel under a variety of conditions. The research on 
powdered materials inaugurated at the Regent Street 
Polytechnic had been taken over by the City and 
Guilds (Engineering) College, and work during the 
year had largely consisted of a study of the shape of 
the curve representing the size-distribution of the par- 
ticles of such material. Research on the crushing and 
pulverising of coal had been continued in conjunction 
with the Fuel Research Station and the results had been 
described in a Departmental Report. The Institution 
had subscribed to a research on creep and corrosion of 
steels at high temperatures in connection with the British 
Electrical and Allied Industries Research Association, 
and to the Tank Research Fund of the William Froude 
Laboratory. Accounts of these researches had been 
printed in the Proceedings for 1936. 


Mr. Richard W. Allen, C.B.E., past-president, 
following the presentation of the report, observed 
that few Institutions put forward a report so precise 
and so full of interesting matter. While it was 
gratifying that the membership had now passed 
the figure of 12,000, it was also pleasant to note 
that so favourable a balance appeared in the 
accounts, and this latter fact led him to suggest 
that the annual grant of 300/. made by the Institu- 
tion to the British Standards Institution might be 
increased in future to 500/. Seeing that the greater 
part of the work of the Standards Institution was 
concerned with mechanical engineering, he thought 
that the council might consider increasing the 
present inadequate sum. 


APPOINTMENT OF AUDITOR. 


It was proposed and seconded that Mr. Raymond 
Crane, F.C.A., be reappointed to audit the accounts 
of the Institution for the coming year, which 
motion was carried unanimously. 


ELECTION OF OFFICERS, &C. 


The result of the ballot for the election of officers 
was declared as follows :—President, Sir John E. 
Thornycroft, K.B.E.; vice-presidents, Mr. E. 
Bruce Ball, Mr. Asa Binns, and Mr. W. A. Stanier ; 
members of council, Mr. H. W. Cadman (associate 
member), Mr. A. H. R. Fedden, M.B.E., Eng. Vice- 
Admiral Sir George G. Goodwin, K.C.B., Major 
William Gregson, M.Sc., Mr. H. R. Ricardo, B.A., 





Professor Dempster Smith, M.B.E., and Major 


8S. J. Thompson, D.S.0. The following past- 
presidents were also appointed to serve on the 
council: Mr. Charles Day, M.Sc. Tech., and Sir 
H. Nigel Gresley, C.B.E. ; and the chairmen of the 
branches were co-opted in the same capacity. 

Sir H. Nigel Gresley then vacated the chair in 
favour of Sir John E. Thornycroft, the president for 
the coming year, and in doing so referred to him 
as one who had made a great name for himself in 
engineering and who would add lustre to the roll 
of presidents of the Institution. Sir John had 
joined the Institution as associate member as far 
back as the year 1899 and had been a member of 
council for some thirteen years. The office of 
president, Sir Nigel continued, presented by no 
means a light task, but he considered the Institution 
was fortunate in having persuaded Sir John 
Thornycroft to take office. 

The new president, having taken the chair, said, in 
reply, that he felt his reputation was largely 
inherited ; for his own part, he had only done what 
he could to maintain the standing of the firm with 
which he was connected. He realised the onerous 
duties involved in the presidency and would do 
his best to follow in his able predecessor’s footsteps. 

Major-General A. E. Davidson, D.S.O., past- 
president, then rose to propose a vote of thanks to 
the retiring president. The title, he said, bestowed 
upon Sir Nigel during his term of office was not only 
a personal honour, but might be looked upon as an 
honour to the Institution and to all mechanical 
engineers in the country. Those who had visited 
the great works for the conduct of which Sir Nigel 
was responsible could not have failed to be impressed 
by the good work done under his guidance. The 
growth of membership during the past year was 
gratifying, and it must be a source of satisfaction 
to Sir Nigel, who had done so much to maintain 
the position of steam on our railways, that a Steam 
Group had been formed during his year of office. 

Mr. D. E. Roberts, vice-president, in expressing 
his appreciation of the work of the retiring president 
and seconding the vote of thanks, said that the 
increase in membership had been alluded to, but 
it must not be supposed that the numerical aspect 
only was regarded. The regulations for admission 
had been tightened up and the qualifications of 
every applicant were subjected to strict scrutiny. 
The members, therefore, all served as examples of 
what a genuine engineer should be. 

Sir H. Nigel Gresley, in acknowledgment, said 
that he felt he had done nothing exceptional in his 
year of office. Many of his predecessors could be 
credited with notable innovations and improvements 
as well as gifts. He could only claim to have been 
instrumental in securing for the Institution the 
interesting picture of James Watt, for the possession 
of which the Institution of Civil Engineers had also 
put forward a claim. Sir Nigel concluded with a 
tribute of appreciation for the help given to him 
during his term of office by the secretary of the 
Institution and his staff. 


Atr-ConDITIONING PLANT. 


The president then called upon Mr. E. R. Dolby 
to present his paper entitled ‘‘ Ventilation with 
Air Conditioning in Modern Buildings.” An 
abridgement of this paper is commenced on page 243 
of this issue. 

The first speaker in the discussion which followed 
the summary given by Mr. Dolby was Mr. R. M. 
Drummond, who commenced his remarks by 
observing that it was rather disappointing to find 
from the paper that British practice in air condi- 
tioning was based on American practice. He was 
of the opinion that the system described in the 
paper, though tried and proved, was costly and com- 
plicated, and therefore vulnerable. If asingle large 
plant met with some minor mishap or had some 
small defect, all the occupants of the building were 
inconvenienced by the necessary stoppage for 
repairs. On the other hand, an arrangement incor- 
porating several smaller plants each feeding one 
or two floors, was not only less liable to complete 
interruption, but lent itself to more precise control. 
As to detail, jets were liable to become choked by 
dust washed down from the atmosphere into the 
spray well, and these, ceasing to function, allowed 





the main air stream to by-pass the washing and 
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humidifying section of the plant. All the filters 
described in the paper had the disadvantage of | results in different classes of building. 
requiring considerable attention replacement | tion of the cost of such plant in relation to the 
from time to time and did not remove the extracted | contents in cubic feet of such buildings would be 
dust from contact with fresh incoming air. | useful. 

Mr. C. Dupen pointed out that, as the working 





or 


Mr. Drummond then showed a slide of a simple 


newly-developed apparatus which had given good of a plant, such as an air-conditioning installation, | 
This consisted of a closed rectangular tank | depended largely upon indications received from | 


results, 
in the upper parts of the ends of which were the | instruments, it was important that the maker of 


air inlet and outlet ducts arranged opposite to| the instruments should be consulted as to their | 
This was, unfortunately, not common | 


one another. The air stream across the tank was | application. 
interrupted by a curved baffle which extended from practice at present, and in an instrument accused 
the top of the tank to just below the surface of | of defective control it was generally found that the 
in the part. The water | fault was due to incorrect situations for the bulbs 
was agitated by a light vacuum or pressure in such | and control valves. No control apparatus could 
a manner that a wave was set up on the outlet side | foresee any alteration in load conditions, but could 
of the baffle, this wave breaking into spray which only act after a change had come into existence. 
first travelled upwards to the top of the tank and The time taken to correct the change would, how- 
ajever, be often minimised by proper attention to 
double sereen through which the air had to pass, | the placing of the bulbs and valves, and only the 
The incoming air had to find its way through the | instrument engineer could decide this. The mer- 
of the baffle and then | cury-in-steel thermometer had been referred to in 
had to pass through the spray screens. The first | the paper, but another type, the vapour-tension 
passage removed about 90 per cent. of the dust| thermometer, might be mentioned. This instru- 
particles in the incoming air and the sprays inter- | ment used a relatively small temperature-sensitive 
cepted the remainder. The whole of the dust was| bulb of copper, or other metal of high thermal 
thus trapped in the tank and settled, due to the | conductivity, partially filled with a volatile liquid, 
currents in the agitated water, in one corner of the | the remaining space being occupied by the same 
tank, whence it was periodically removed by | material in a state of vapour. The instrument was 
drainage. Pitio-nileseniealin of the dust condition very sensitive to camipaetane changes and main- 
of air samples were shown, in connection with which | tained its accuracy over a long life. It could 
Mr. Drummond remarked that a test made with | function with tubes as long as 250 ft. as it depended 
levitated alumina of a particle size ranging from| upon vapour pressure for measurement — tem- 
13 microns to under 0-10 micron showed that,| perature changes along the tubing or in the casing 
after treatment, the air contained only a few small | did not affect its accuracy. 
particles, the largest of which were of 0-2 micron | therefore, unnecessary. 
size approximately, | In order to eliminate hunting, control-valve 
Mr. J. E. Foden first pointed out that the lead | designers had produced a vee-ported valve with a 
in air-conditioning plant in the United States was| special diaphragm which would function in the 
due to the somewhat extreme climatic conditions|same way whether the diaphragm pressure was 
that country. Nevertheless, the standard of| rising or falling. This got rid of what might be 





water contained lower 


from it was deflected downwards, thus giving 


water round the lower edge 


in 


performance in Great Britain was not inferior, in| termed ‘“‘ valve hysteresis’ and smoothed out 
spite of the fact that the more equable conditions | control. Time-temperature and _ time-humidity 
yave rise to difficulties as slight variations of|controls were also now available. These could 
temperature, &c., were more noticeable and a finer| carry out a pre-determined time-temperature- 


humidity cycle which would result in the saving of 
fuel and steam at night or when buildings were 
otherwise unoccupied or only partially in use. 
He mentioned these instruments to support his plea 
that the instrument maker should be taken into 
consultation at an early stage. In such a progres- 
sive field as industrial instruments it could not be 
expected that the general engineer would be fully 
conversant with all the latest developments in it. 
Mr. Edward L. Joseph said that he felt the author's 


degree of control was therefore necessary. He then 
centrifugal refrigerating machine, a 
small air-conditioning plant for a London office, an 
early steam-refrigerating installation, and an air- 
conditioning unit for domestic use. 


described a 


Mr. T. Chester expressed doubt as to the sugges- 
tion made in the paper that the ideal condition 
of the air was 60 deg. F. in temperature and of a 
relative humidity of 50 per cent., and said he was 
hardly disposed to accept unreservedly the findings 
of American investigators as embodied in the | suggestion of 60 deg. F. as the ideal temperature 
psychrometric chart given in the paper. The| was too low. He thought that something like 
problem was complicated by the fact that the | 64 deg. F. was called for in present-day conditions. 
human body lost heat in several ways, viz., by |The CO, contents also, he considered, might be 
, , | higher, a generally accepted figure being 10 parts 
per 10,000 parts by volume. The amount of air 





direct radiation, by evaporation of moisture, and 
by convection as air came into direct contact with 
the skin. The body adjusted itself through a/| allowance suggested seemed unduly high ; it might 
considerable range, and the proportion of heat lost| be reduced by one-third. As to the use of ozone, 
by evaporation was three times as much at 90 deg. F. | this should be regarded as a means of air purifica- 
at 70 deg. F. The question of the degree of | tion rather than of replenishment of the oxygen 
comfort under different atmospheric conditions was, | contents. In the South African mines, where at 
therefore, complex. He agreed that apparatus for | depths of about 9,000 ft. the temperature was high, 
air refrigeration did not seem to be necessary in| ozone had been found very beneficial in oxidising 
this country. , impurities emanating from the miners, with the 
Mr. William Stainsby inquired whether result that they could work for longer periods in the 
author could give an idea of the relative efficiency | purer atmosphere. For a general filter he had 
of the several types of filter given in the paper, | found the viscous type to be the most useful. 
together with a comparison of the weights, volumes,| Mr. A. H. Barker dealt with two points raised by 
&e., as otherwise it was difficult to assess their | previous speakers. It seemed to be held that 
economic advantages. The psychometric chart| refrigeration was only useful in reducing tempera- 
referred to by the previous speaker was of American |ture, whereas it could be employed to control 
origin, and it would be useful if some account of | humidity, and there was some doubt regarding the 
parallel investigations carried out in this country | meaning of filter efficiency. He had been engaged 
could be given. He considered that a refrigerating} on the ventilating system of a library of some 
plant was essential if de-humidification was required, | 1,250,000 cub. ft. volume to contain certain valuable 
though perhaps not when this was effected by an| books. The incoming air was heavily charged with 
absorbent. He believed that solid absorbents were | dust particles, and he had installed an air washer 
used in modern gas masks and asked whether the | and a viscous filter in series. Tests showed that 
author would advise the installation of ventilating | the apparatus had an efficiency of 50 per cent. with 
plant incorporating solid absorbent as a precaution | respect to particles below 3 microns in size. Much 
in the event of a gas attack. | higher percentages were given in published material, 
Mr. Charles Peczenik said he was interested in | but unless the size of particles intercepted was 
the question of the amount of space that might be | stated the efficiency figure was useless. The dust 
required for the installation of plant for air- The 


is 
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jabove 3 microns had been all intercepted. 





conditioning and refrigerating to effect desired | 
An indica-| prevent the books getting dirty. 


Compensators were, 


? 


_ 
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problem was essentially one of cleaning the air to 
The ventilation 
system circulated the whole of the air very rapidly 
and only a small proportion of fresh air was intro- 
duced. The results of providing the library with 
clean air were quite satisfactory, but there had been 
some trouble from undue humidity. He had orig 
nally proposed a refrigerating plant to keep down 
the humidity, but this had been turned down for 
financial reasons. In investigating the problem 
generally he had found that the limiting conditions 
for the formation of mould from air-borne spores 


| were 70 per cent. humidity and about 65 deg. F. 


| Mr. Dolby then briefly replied, but reserved a 
| fuller answer for the Proceedings. 








\THE DESIGN AND CONSTRUCTION 
OF ROADS. 


In the last few years a considerable advance ha 
been made in the practice and study of highway 
| engineering, in systems for the control of traffic and 
| to some extent in reducing the risk to the road user 
| In view of this, a new Memorandum* on the lay-out 
| and construction of roads has now been drawn up 
| by the Ministry of Transport, on lines following the 
|Memorandum published in 1930, but revising and 
| amplifying the notes contained in the earlier issue in 
| accordance with the traffic developments and experienc: 
| Since that time. During the period referred to, and 
| especially in the past year, several books have been 
| published on road making and on allied subjects, and 
have’ dealt with road materials, planning, curves in 
|road design, road lighting and traffic signals, whik 
lsome have given a history of roads tracing de 
velopments up till the present time. In the great 
majority of cases towns and villages have grown up 
parallel with and stretching along roads linking them 
to other centres of population; in some cases thi 
development has been influenced by water transport 
London itself presents an example in which road 
facilities from east to west greatly exceed those in a 
north and south direction. 

The Ribbon Development Act, 1935, was passed with 
the object of making ample provision for future traffic 
requirements where new roads or the widening of 
existing roads are undertaken, and the recommenda 
tions in this Memorandum have been drawn up with 
a view to bringing about a greater measure of standardi- 
sation and uniformity of practice in road design and 
construction, although it is recognised that exceptional 
cases cannot be brought within the standard. The 
traffic survey is taken as the necessary preliminary to 
any planning in connection with road construction. 
For this to be of real service, it should deal with a 
definite area and not only with some particular road 
or junction within that area. At the same time, the 
control of traffic in the area should be planned with 
proper regard to the advantages of round-abouts, 
refuges and control signs, and the modification of 
existing lay-outs. A close study of the causes of 
accidents should be instituted and map records of 
accidents prepared and maintained by the highway 
authority in co-operation with the police. This 
unquestionably a most useful procedure, though its 
value will depend very largely on the technical quali- 
fications of those drawing up the reports. The Minister 
specially desires that every care should be taken not 
merely to safeguard existing amenities, but where 
possible to add to them. This applies to the preserva 
tion of trees, tree planting, the seeding of verges, the 
planting of suitable shrubs, the preservation of ancient 
cottages and other picturesque wayside buildings. It 
may be remarked, however, that in certain cases trees 
close to a road retard drying of the road surface, and 
also interfere with the light, and should therefore be 
very carefully considered. In dealing with the lay-out 
of roads, various standard widths are now proposed, 
varying from 60-ft. for the single carriageway no 
exceeding 30 ft. with footpaths, to the dual carriageway 
(each exceeding two traffic lanes), with f yotpaths and 


cycle tracks and greater space for services or improved 
amenities, making a maximum overall width of 140 ft 


Special allowances should be made for roads likely to 
be used by a large number of heavy industria! ind 
public-service vehicles. The design of road curves !* 
treated in the Memorandum only in a general nt 

rrdet 


it being recommended that 1,000 ft. should be reg 





as a minimum radius. Where conditions render this 
impracticable and a radius smaller than 500 It. has to 
be adopted, it is recommended that the width ol 
carriageway should be increased by 24 in.; in the 
case of curves of from 1,500 ft. to 500 ft. radius, 4n 
allowance of 12 in. should be made. Transition curves 
| ® Memorandum on the Lay-out and Constructior if R ads 
| Ministry of Transport. London: H.M. Stationers Office. 


| Price 6d. net. 
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ire always advisable at abrupt changes in direction- 
[t might have been well to define the satisfactory 
road curve as one which is in alignment with the 
changing direction of a car travelling at a steady speed ; 
many existing curves which do not satisfy this condition 
might be greatly improved by transition curves. Visi- 
bility on vertical and horizontal curves should have 
, range of 500 ft., assuming the eye level to be 3 ft. 9 in. 
ibove the carriageway, and where such provision is 
impracticable it is recommended that traffic should be 
controlled. Among other notes, attention is drawn to 
the fact that in urban areas corners splayed at 45 deg. 
are preferable to the circular form, since they afford 
increased visibility. In connection with superelevation, 


it is recommended that this should be applied where | 
practicable on all curves, while gradients of 1 in 30 are re- | 


garded as the maximum except in special circumstances 
in hilly country or in order to avoid excessive filling or 
excavation. It is considered that where an existing 
road carries, or a proposed road is expected to carry, 400 
vehicles at the peak hour, dual carriageways will be 
desirable, and indeed often justified solely on grounds 
of safety. The Memorandum includes a short section on 
construction, mentioning essential points in regard to 
foundations, surfaces, and camber, notes on footpaths, 


kerbing, and drainage, and dealing with surface materials | 


in regard to economic life, cost of maintenance, and 
resistance to skidding; it is further recommended that, 
subject to requirements in these respects being fulfilled, 
efforts should be made to secure materials which are 
light in colour, in the interests of visibility at night. 
Further information on the use of concrete and other 
forms of road construction is to be found in other 
publications of the Ministry, such as Hxperimental 
Work on Roads and The Report of the Road Research 
Board, to which reference has been made in these 
columns. The strengthening or reconstruction of 
bridges which may be weak or of inadequate dimensions 
is naturally an integral part of any road-improvement 
scheme, and the suitable treatment of such structures 
is discussed. 

The value of the new Memorandum lies really in the 
standards given for future use in the design, lay-out 
and construction of roads, and the recommendations, 
having been prepared in consultation with representa- 
tives of the Institution of Municipal and County 
Engineers and of the County Surveyors’ Society, 
should in due time lead to greater uniformity of 
practice. 


LETTERS TO THE EDITOR. 











ELEMENTARY ENGINEERING 
THERMODYNAMICS. 


To tHe Eprtor oF ENGINEERING. 


Str,—I should like to correct the reviewer of Ele- 
mentary Engineering Thermodynamics, whose remarks, 
on page 85 of your issue of January 22, 1937, I con- 
sider in error. The text-book concerned apparently 
defines specific heat correctly, but your reviewer 
regards the definition as incorrect and drags in the 
term “thermal capacity,” which, I think, should be 
dropped. 

Since pv = rT per gm. of gas or p V = RT per gm.- 
molecule, r is expressed in ergs per gm. per degree and 
R in ergs per gm.-molecule per degree (I am using the 
C.G.8. Centigrade units). So R is not dimensionless 
and I have never seen it so regarded. The symbol J, 
standing for the ratio work/heat, is, of course, dimen- 
sionless if heat is given the dimensions of energy. 

Yours truly, 
fe Jonn SaTTERLY. 
University of Toronto, 
February 2, 1937. 








FOREIGN TRADE. 


To THE Epiror oF ENGINEERING. 

_ SiR,—On Friday, February 26, the British Industries 
Fair of 1937 will close. In twenty-two years it has 
grown in size and quality ; the latest Fair has been 
the largest and, by all accounts, the best. In con- 
gratulating the Department of Overseas Trade and the 
Birmingham Chamber of Commerce on their organisa- 
= in London and Birmingham you will, perhaps, 
— me to emphasise the importance of the Fair in 
~. Ving our goods to overseas buyers from no less than 
‘9 countries and in helping our exporters. 

It is relatively easy now to sell goods in our home 
market, and the armaments programme will make it 





EN 


ee 


our domestic exports of 1936 are 17 per cent. below 
those of 1930, and the declared value of our exports 
in 1936 was only 60 per cent. of the declared value of 
our exports in 1929. 

If our foreign visitors carry home with them not 
only a generous consignment of British goods, but a 
conviction that they must buy from us if we are to 
maintain our impressive purchases from them, then 
indeed the organisers of the British Industries Fair, 
1937, will be carried forward to the Fair of 1938 in the 
happy confidence of success. 

Yours faithfully, 
ALAN ANDERSON. 
5, Fenchurch Avenue, London, E.C.3. 
February 20, 1937. 








HOSPITALITY TO VISITING 
ENGINEERS AT THE CORONATION. 


To THE EpiToR OF ENGINEERING. 
Str,—-I have read with great interest the letter 
inserted in your issue of the 19th instant headed 
“ Hospitality to Visiting Engineers at the Coronation,” 
and most heartily endorse the sentiments expressed by 
Mr. Gutteridge in this letter to you. 
In my own experience, I have always found, when 
visiting abroad, amazing hospitality extended to me 
from other engineers, and I certainly think that the 
opportunity to reciprocate would be welcomed by all 
members of the profession. 
Yours faithfully, 








B. P. DEANE. 
17, Victoria Street, Westminster, S.W.1. 
February 19, 1937. 
HIGH-DUTY CAST IRON AND 


ITS APPLICATIONS. 


In the course of a contribution dealing with “ Cast- 
Iron and its Applications in Engineering,” presented 
before the Institution of Engineers and Shipbuilders 
in Scotland on January 26, Mr. A. Campion gave some 
interesting information relating to Meehanite high-duty 
cast-iron, which, he recalled, had first been produced 
by Meehan in 1926 and had been further developed by 
Smalley and others. No data regarding the manufac- 
ture or composition of the iron were given, but Mr. 
Campion stated that the advantages of the material 
were that the physical properties were accurately 
controlled and guaranteed to a definite specification, 
and that the iron was uniform in strength and solidity. 
Modulus tensile-test curves taken on cast-irons made 
by the new process showed a straight-line relationship 
between stress and strain. In actual tests, specimens 
had given moduli of 19 x 10° lb. per square inch in 
the as-cast state, and of 26 x 10° lb. per square inch 
in the heat-treated condition. The true elastic limit 
of the material, represented by the curve for the 
as-cast condition was 6-4 tons per square inch, while 
the yield point was 21 tons per square inch. In the 
heat-treated condition the material gave an elastic 
limit of 9-5 tons per square inch, and a yield of 27 tons. 
The uniformity of Meehanite iron, continued Mr. 
Campion, could be shown by pouring the material into 
12-in. cubes and making hardness determinations on a 
section through the centre of the cubes. Apart from 
a slight increase at the corners, the Brinell hardness 
figures were uniform throughout the section. Further- 
more, in order to obtain information on the influence 
of mass on strength, various foundries had been invited 
to supply bars 0-75, 1-25, 2-0 and 3-0 in. in diameter 
from which tensile test pieces had been prepared and 
tested. Whereas the ordinary grey cast-iron had been 
found to have a strength ranging from 12-3 tons per 
square inch in the 0-75-in. diameter bars to 6-8 tons in 
the 3-in. bars, the new high-duty iron had retained prac- 
tically its full strength, this being 23-95 tons per 
square inch in the case of the 1-25-in. diameter bars, 
and 23-7 tons in that of the 3-in. bars. Moreover, 
4-in. bars of the new iron had a strength of 22-7 tons 
per square inch, and 6-in. bars of 21-2 tons. This 
was one of the outstanding features of the new process. 
On account of this uniformity the strength of a machine 
element was directly proportional to its cross-sectional 
area, and in designing, assurance was given that here 
was a cast-iron which was dependable in the engineering 
sense. The new iron had the property of crackless 
plasticity which allowed an occasional overstress 
without the development of a crack that would spread 
to fracture in subsequent service. The material had, 
moreover, a high damping capacity for vibration, as 
measured by the Féppl-Pertz apparatus for the deter- 
mination of free torsional oscillations, and this prevented 
resonance stresses from building up to critical propor- 
tions. In other words, the internal friction of the 
metal converted the energy of vibration into heat and 
dispersed it. 

An outstanding application of heat-treated Meehanite 





a but the very buoyancy of the home market 
a ~_ it more difficult for us to sell abroad. To pay 
aa ~ and to maintain our living standards we must 
“_ — In the last few years we have recovered 
y ote = export trade—between 1932 and 1936 the 
"hon value of our domestic exports rose by nearly 

000,0007., or 20 per cent.—but even so, in volume 
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for motor cars. These were being cast for a number 
of leading manufacturers in various countries with 
satisfactory results. The high wear-resisting properties 
of the cast-iron made by the new process had led to its 
use in many directions, particularly in the cement and 
stone industries, where it had replaced manganese steel 
for ball-mill beater plates, high-speed rock-crusher 
rolls, pulverising hammers, liners and segments, and 
ash ejectors. In mining it was used for parts of ore- 
washing machinery, sand-pump shells and crushing 
plant. Heat-treated, it had successfully replaced 
nitrided alloy steel for the liners of liquid-concrete 


pumps. 








| 
| THE LATE SIR CHARLES ELLIS, 
| G.B.E., K.C.B. 


THE news of the death of Sir Charles Edward Ellis: 
G.B.E., K.C.B., at his home, Rotherfield Hall, Jarvis 
Brook, Sussex, on February 19, will be received with 
regret by a wide circle in the engineering profession. 
Sir Charles, who was a director of Messrs. Thos. Firth 
and John Brown, Limited, Sheffield, and performed 
signal service during the war as Director-General of 
Ordnance Supply and Member of the Council of the 
Ministry of Munitions, was the second son of the 
late Mr. John Devonshire Ellis, J.P., of Worksop, 
who was for many years Chairman of Messrs. John 
Brown and Company, Limited, Sheffield and Clyde- 
bank. He was the elder brother of Sir William Ellis, 
G.B.E., past president of the Institution of Civil 
Engineers and of the Iron and Steel Institute. Sir 
Charles was born in Birmingham on September 12, 1852, 
and received his education at Lancing College. Going 
up to Trinity College, Cambridge, he was awarded the 
B.A. degree in 1875 and was subsequently made M.A. 
He was called to the Bar in 1878, and after practising 
for some years as a barrister of the Inner Temple, 
became a director of Messrs. John Brown and Company, 
Limited, in 1884. In 1890, he was appointed assistant 
managing director, and, two years later, was made 
managing director. He became a director of Messrs. 
Thos. Firth and Sons, Limited, in 1903, and subsequently 
joined the boards of several other industrial companiés. 
He contributed much to the development of the firms 
with which he was connected and during the early 
years of his career at Messrs. John Brown’s was closely 
connected with the development of armour-plate 
manufacture, which became of great national impor- 
tance during the eighties, in connection with the Naval 
Defence Act. The high standard which he always 
set personally to the staff and employees of the company 
has persisted until the present time. 

In July, 1915, Sir Charles joined the Ministry of 
Munitions at the invitation of Mr. Lloyd George, who 
was then Minister of Munitions. He was afterwards 
made Director of Ordnance Supply, and in order to 
devote the whole of his time to his onerous new duties 
he resigned temporarily his seats on the boards of 
Messrs. Thos. Firth, Messrs. John Brown, and other 
firms. For his services to his country he was made a 
K.C.B. in 1917 and a G.B.E. in 1919. He spent much 
time in France and Italy during the later stages of the 
war, and in recognition of his services to our Allies 
was appointed a Commander of the Legion of Honour 
and of the Order of the Crown of Belgium, an officer 
of the Crown of Italy, and also received the Russian 
Order of St. Anne, first class. On the conclusion of 
hostilities Sir Charles resumed all his industrial acti- 
vities, but in 1920 was again called upon by the 
Government to serve as a member of the Royal 
Commission on Awards to Inventors. He became a 
director of the Great Eastern Railway Company in 
1917, and was for some years chairman of Messrs. 
English Electric Company, Limited. In 1929, at the 
age of 77, however, he relinquished the position of 
managing director of Messrs. John Brown and Company, 
and several of his other offices, but continued to serve 
on the boards of a number of firms. When the merging 
of the steel interests of Messrs. Thos. Firth and Messrs. 
John Brown took place in March, 1931, Sir Charles 
continued in his capacity as director and remained 
on the board until his death. Sir Charles, who was a 
Justice of the Peace for Nottinghamshire, became an 
associate of the Institution of Naval Architects in 1893, 
served as honorary treasurer of the Institution from 
1910 until 1927, and was elected an honorary vice- 
president in 1911. 








THe Devetorment or West CUMBERLAND.—The 
Cumberland Development Council has issued a brochure 
containing some very fine photogravure plates depicting 
the scenery of West Cumberland. Views of Whitehaven 
and its port, Workington and its iron and steel works, 
and Maryport and its docks are also included. The 
Council informs us that factory sites, provided with 
adequate rail and sea-transport and other facilities, are 
cveilahie along the coast, in settings having natural 
amenities found nowhere else in Great Britain. The 
brochure is obtainable, price 2s. 6d. net, from the Council, 





metal was the casting of crankshafts and camshafts 





30, Roper-street, Whitehaven. 











2 


242 


LABOUR NOTES. | 


Tue latest Monthly Trade Report of the United | 
Patternmakers’ Association states that the number 
of unemployed members is 111, as compared with 
146 at the end of December. The decrease is, however, 
Mr. Findlay, the general secretary, points out, more 
than off-set by an increase of 244 on the sick list. The 
total membership is 10,968. By 1,120 to 627 the 
members have decided to affiliate with the Confedera- 
tion of Shipbuilding and Engineering Unions. 


Members of the United Patternmakers’ Association 
employed in the light-castings industry are voting this 
month on new wages proposals submitted by the 
employers. The terms are (1) The Federation is 
prepared to proceed on the basis that the existing 
standard all-in rate for Scotland is 668. 6d. per week | 
and for England 648. 6d. per week. (2) The Federation 
is prepared to increase these all-in rates by 2s. per | 
week, making an all-in rate for Scotland of 68s. 6d., 
and an all-in rate for England of 66s. 6d. (3) In so far | 
as men are at present rated above these increased 
standard all-in rates, the Federation will not seek any | 
reduction from the all-in rates at present being paid 
(4) So far as patternmakers employed in light-castings 
shops are at present graded above the rates of 66s. 6d. 
for Scotland and 64s. 6d. for England in respect of | 
special skill or responsibility, the Federation Committee 
is prepared to recommend that the increase of 28. per 
week shall apply to such men. (5) This adjustment 
represents, from the point of view of the Federation | 
and the Patternmakers’ Association, a final settlement 
of the status of the patternmaker in relation to other 
workers in the light-castings industry. Subject to 
such understanding and agreement, the patternmakers 
will be entitled to participate in advances, or to suffer 
reductions, which are negotiated on a general basis 
in the industry. (6) The increased rates will take 
effect in respect of work done on and as from February 1. 





The February report of the Boilermakers’ and Iron 
and Steel Shipbuilders’ Society states that at the end 
of January, 8,303 members were * signing the books,” 
as compared with 9,062 a month earlier. The number 


on superannuation decreased from 1,676 to 1,669, | 
and the number on sick benefit increased from 924 | 
to 1,482. In January, the expenses amounted to| 


3,5641. 108, Lld.; in December they were 3,3481. 5s. 7d. 
During January, there was a net increase in the mem- 
bership of 06. 


The Ministry of Labour Gazetle states that among 
insured workpeople between the ages of 16 and 64 
(excluding agricultural workers), the percentage 
unemployed, including those temporarily stopped, in 
Great Britain and Northern Ireland, was 12-6 at 
January 25, as compared with 12-2 at December 14, 
1936, and 16-2 at January 20, 1936. 


At January 25, there were 1,433,957 persons on the 
registers of employment exchanges in Great Britain | 
who were out of a situation. This was 68,922 more | 
than at December 14, 1936, but 298,546 less than at 
January 20, 1936. The total on January 25 included 
1,134,015 men, 48,442 boys, 199,292 women, and 
52,208 girls. The increase between December and 
January in the numbers unemployed was partly due 
to the registration of a large number of juveniles 
age the end of the 


who reached school-k aving at 


December term. 


There were registered as unemployed in Great Britain, 
115,016 men, 2,432 boys, 62,077 women, and 4,143 
girls who were on short time or otherwise temporarily 


suspended from work. The total of 183,668 was 
11,173 less than at December 14, 1936, and 161,449 
less than at January 20, 1936. Of persons who} 


normally seek a livelihood by means of jobs of short 
duration, there were on the registers in Great Britain 
69,564 men, 162 boys, 1,856 women, and 16 girls. | 
The total of 71,958 was 2,755 more than at December 14, | 
1936, but 10,504 less han at January 20, 1936. 

| 





The total of 1,689,223 persons on the registers at 
January 25 included 1,439,293 insured persons who 
were applicants for insurance benefit or unemploy 
ment allowances, 134,364 other insured persons 
(including insured juveniles under 16 years of age), | 
and 115,566 uninsured persons. Of the 1,439,293 
applicants for benefit or allowances, 793,689 had claims 
admitted or insurance benefit, and 572,429 had 
applications authorised for allowances ; the balance of | 
73,175 included 42,561 persons whose position ander | 
the conditions relating to contributions paid and | 
benefit received had not been determined, 8,602 persons | 
who had been disqualified for short periods from receiv- | 





ing benefit, and 22,012 persons whose needs had been | (1) A six-hour day and a five-day week in place of the | bridges and works. 





| branches, or an institution that 
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held not to justify payment of unemployment allow- 


ances. 

The changes in rates of wages reported to the 
Ministry of Labour to have come into operation in 
January, resulted in an increase of over 61,000/. in the 
weekly full-time wages of nearly 1,000,000 workpeople, 
and in a decrease of about 6,500l. in those of about 
67,000 workpeople. 
people affected by increases were coalminers in Cumber- 
land, Nottinghamshire, Warwickshire Cannock Chase 
and Scotland; men in the engineering industry ; 


| workpeople in the textile bleaching, dyeing, printing 


and finishing industries ; seamen; and certain classes 


of railway employees. Other workers whose wages 
were increased included blastfurnacemen in several 
districts ; wollen trade operatives in the South of 


Scotland ; jute workers ; brewery workers at Burton- 
on-Trent ; workers employed in the seed-crushing and 
compound-cake manufacturing industry; furniture- 


trade operatives in London and certain other towns ; | 


paper makers ; cement makers ; and workers employed 


The principal classes of work- | 


present working week of 35 hours. (2) An increase jn 
daily wages from 3-50 dols. to 6 dols. in the North 
| and from 5-10 dols. to 5-60 dols. in the South. (3) Time 
| and a half for overtime and double time for Sundays 
jand holidays. (4) A minimum of 300 days’ employ. 
}ment each year. (5) Two weeks’ holiday with pay 
at the rate of 6 dols. a day for miners who are paid 
by the ton. (6) Consideration of a plan to eliminate 


“all inequitable differentials both in and between 


| districts, and a proper determination of them in 
| accordance with facts and equity.” 

| 

| . 

| According to the correspondent of The Times at 


New York, the owners made a counter-proposal that 
the working week should be increased to 40 hours, 
| with no change in tonnage rates and with a reduction 
of 15 per cent. in the hourly rates of wages. They 
| contended that a reduction in their operating costs 
| was essential to offset increased competition from oil, 
natural gas, and electricity. 


in a large section of the heavy chemical and allied | 


industries. The principal decrease reported affected 
workers engaged in hosiery manufacture in the Midland 
counties. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
January, was 70. In addition, 13 disputes which 
began before January were still in progress at the 
beginning of the month. The number of workpeople 
involved in the above disputes, including workpeople 


thrown out of work at the establishments where the 


dispute s occurred, was about 30,000, and the aggregate | 


duration in January of the disputes was about 306,000 
working days. 


Writing in the February issue of The Record, the 
organ of the Transport and General Workers’ Union, 
Mr. Bevin, the general secretary, enjoins workers to 
become members of the Society, not only because they 
desire increased wages or reduced hours of labour, but 
because in joining up with their fellows they will be 
‘members of a great Brotherhood united for service 
to one another.”” ‘ Every one of you,” he goes on to 
say, “has some talent, and if, instead of being just 
an ordinary member, you will take an active interest 
in the Union itself and avail yourself of all the oppor- 
tunities it gives, you will not only be doing good to 
yourself and your fellows, but you will be setting a 
splendid example to the rising generation. Within 
the community to-day there is a great urge for change. 
It is unorganised, it is not clear as to its objective, it 
is bewildered. Associate it with one or other of the 
Labour has created, 
their energies 


and the people will begin to direct 
If we can do 


towards a much clearer objective. 


this, it will be a great achievement in our day and | 


generation, for we have not only built a large and 
well-organised Union—and, I am modest enough to 
believe, efficiently administered—but we will show 
that it pulsates with life, energy and courage.” 


The February issue of Man and Metal, the journal 
of the Iron and Steel Trades Confederation, states that 
the * prospects for 1937 are decidedly hopeful.” 
confidently anticipated,” the writer of the editorial | 
notes adds, “that the output this year will exceed | 
that recorded for 1936, provided no unforeseen difii- | 
culties arise to stop the flow of improving world trade.” | 
In 1936, he on to say, “ workers in industry 
generally had a comparatively good year.” ‘* Wages 
increases,’ he points out, “ amounting to 485,000/. 
per week were obtained by the operation of trade union 
machinery without any serious dispute 
or stoppage, which indicates a higher standard of 
industrial statesmanship on the part of employers’ 
and workers’ organisations.” 


goes 
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An interesting decision on the subject of time worked 
| in excess of the hours permitted by the Belgian Eight 
| Hours’ Act, was given recently by the Court of Summary 

Jurisdiction at Huy. A manufacturer was accused of 
| causing 12 employees to work more than eight hours 
a day. The accused, according to Industrial and Labou 
Information, had ordered his employees to work more 
than eight hours on a Saturday, when work should 
have ceased at 4.30 p.m. Work was, however, 
prolonged until 5.25 p.m. in order to complete a casting. 
As a rule, when the fire was lit in the cupola towards 
midday, the casting was finished at the regular hour. 
On account of atmospheric conditions on the day in 
| question the fire took longer than usual to reach 
}a condition in which it could be easily regulated, 
and it was this slowness in firing which entailed 
the delay in the casting. The manufacturer affirmed 
that this was a case of force majeure covered by the 
Act and that the completion of the casting on the 
same day was necessary to avoid a serious hitch in the 
normal working of the establishment. The latter 
point was not contested, and the factory inspector 
who made the report recognised that the casting had 
to be completed on the same day if the subsequent 
unemployment of a large part of the workers was to 
be avoided. 





In its finding the Court said that the only point in 
discussion was whether the slowness in firing could 
be regarded as a case of force majeure. Simular delays 
had occurred on several occasions as a result of atmos- 
pheric conditions, and the factory inspector concerned 
was of the opinion that in these circumstances the 
| cmpioyer ought to have foreseen the possibility of a 


recurrence of the contingency. The employer recog 
nised the force of that argument, but contended that 
| the contingency was of quite an exceptional character 
| If, the Court said, he had lit his furnace earlier, either 


| he would have been obliged to waste fuel or he would 
| have had to begin the casting earlier or complete it 
sooner. In such circumstances he would have been 
unable to employ his workers for the remainder of the 
day, as the material could not be handled the same day 
in view of its heat. An employer could not be required, 
in order to avoid a rare and exceptional contingency, 
to increase his overhead expenses either by wasting 
fuel or by putting himself in the position of having to 
pay workers for time during which it was impossible 
to employ them, as any such requirement would make 
it impossible for him to compete with his rivals and 
inevitably lead to the closing down of his business 
In such circumstances, no blame could be attached to 
the accused for lighting his furnace in accordance 
with normal working requirements. As the atmo 
spheric conditions, which delayed the casting and 
caused the employees to work 55 minutes beyond th 
normal working time, constituted, in the actual cir 


| cumstances, a case of force majeure, the Court ac quitted 


| the defendant. 


The Division of Industrial Relations in the State of | 
New York Department of Labour has reported an | 
unusual incident. On the proprietor’s refusal to sign 
a union contract, a small shop in Brooklyn was picketed 
by the local union. The shopkeeper complained to 
the police and policemen were assigned to the picket 








THe MancuesterR Sxip Canav.—During the year 


ending December 31, 1936, the toll-paying merchandis 
traffic passing through the Manchester Ship . ana 
reached a total of 6,373,308 tons, against 6,135,003 tons 





line. For four weeks the pickets marched and the | in 1935, and 5,949,970 tons in 1934. The receipts from 
. rs . ces, were 
police marked time about the shop entrance. In ship~ anal tolls and dues, and from othe r sour oe 
: ‘ : | 1,377,7231., showing an increase of 43,463/. over the 
spite of the protests of the shopkeeper the police were a . of the 
tl hdr I diately tl ‘k al ith | for 1935. The annual report of the directors ¢ 
aon = carawn. sSmmeodiately tae pi wes — wae- company, which was submitted at a meeting ot share- 
drew, “ because of a lack of police protection. | holders, held in Manchester on February 25, shows that 
the only new work carried out during the year = 
the completion of a building at Stanlow Oil Docks . 
: ; . : | ; : Reese 
At a conference in New York between bituminous | provide cooking and other facilities for the off = a 
The report shows, 


coalowners and representatives of the United Mine 
Workers of America, an organisation affiliated to the | 
Committee for Industrial Organisation, the following | 
demands were submitted on behalf of the workers :— 


men of oil vessels using the Port. 
999° 


401. were expended during 
maintenance 
yn repairs ot 


however, that sums of 1 
the year on dredging, of 15,998/. on the 
and renewal of the Canal, and of 75,946l. « 


hydraulic and electric-lighting installations, |: roads, 
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VENTILATION WITH AIR CONDI- 
TIONING IN MODERN BUILDINGS.* 


By E. R. Dorsy, M.I.Mech.E. 


AtTHOoUGH the desirability of securing pure air has 
long been realised, the first practical steps to secure 
it were made in the United States of America towards 
the end of last century. It is not surprising that the 
subject should have attracted earlier attention in 
that country than in Great Britain, because the 
difference between the maximum and minimum tem- 
peratures, the humidity, and dust content are far 
greater in the former country than in the latter. Even 
at the present day the employment of air-conditioning 
plants is more common there than in this country. 
In the early attempts to improve the air conditions 
in buildings it was thought that a mere admission of 


r" ‘ 


Y _ Fig.2. 














DIAGRAM OF AIR CONDITIONING PLANT 


will also give off about 400 B.Th.U. of heat per hour 
so that the heat given off from an audience as well as 
that given off by electric lamps and any other heat- 
producing elements, such as the sunshine upon glass 
roofs, must be given consideration. It is estimated 
that a healthy man will breathe about 400 cub. ft. of 
air per hour. The number of B.Th.U. required to 
raise 1 lb. of air 1 deg. F. at the pressure of the 
atmosphere is 0-24. 

The water vapour in the air near sea level may be 
60 per cent. to 75 per cent. of complete saturation, 
but it is generally assumed that 45 per cent. to 55 per 
cent. relative humidity should be provided in buildings. 
If steam-heated radiators are employed without venti- 
lation or air conditioning, as was the case in the United 
States some years ago, and an internal temperature 
of 70 deg. F. is maintained, then the relative humidity 
inside the building may fall to anything from 15 per 
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external air in sufficient quantity might suffice, but 
that was soon found to be inadequate. 

It is first desirable to define the properties of the 
ideal air which we should attempt to secure in buildings, 
and the author proposes to limit himself to a considera- 
tion of those properties suitable for Great Britain. 
The ideal suggested is a temperature of 60 deg. F. with 
1 relative humidity of 50 per cent. and restriction of 
carbon dioxide to not more than 6 or 7 parts per 
10,000 by volume, as compared with 4 parts per 
10,000 in the external air. Mere ventilation, by which 
the author means the system employed in coal mines, 
where a large volume of external air is passed into the 
mine and the foul air extracted, differs widely from the 
system of ventilation with air conditioning. In build- 
ings it may be practicable at certain times to change, 
or partially change, the internal air by means of open 
windows, but this is impracticable when the tempera- 


ture of the external air is far below the temperature 
desired in the building. The ideal to be aimed at in 
ventilation with air conditioning is to evacuate vitiated 


air, and to replace it by air so treated as to eliminate 
dust, fog, deleterious gases, and odours, to raise or 
lower the temperature, to modify the humidity of 
the external air, and to deliver the conditioned air 


into the building in such positions, and at such a 
velocity, as not to create unpleasant draughts. In 
‘ome cases it may suffice to deliver the conditioned 
air and allow the vitiated air to pass out through 
existing chimneys, staircases, or external doorways ; 
but in the majority of cases it will be found desirable 
rs provide positive means for evacuating the vitiated 
alr, as y 


: ll as for delivering the conditioned air. 

Each person occupied in sedentary work, or present 
m the auditorium of a theatre, will exhale about 
1,340 cub. in. of carbon dioxide per hour, and expired 
ar will contain about 4 per cent. of this gas and about 
» per cent. of moisture, as compared with 1-5 per cent. 
of moisture taken into the lungs. The lungs and skin 
of the average person give off about 30 oz. of water 
per day, or about 550 grains per hour. Each person 
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but the monthly average for London stations varied 
from 9-49 tons at Kew North Observatory to 44-65 
tons at Golden Lane, while the highest in Sheffield 
was 28-61 tons and in Birmingham 20-12 tons. 
Although these results show high contamination, 
they are moderate when compared with those quoted 
by American writers, who stated that the deposit 
in Pittsburg, U.S.A., was 1,392 tons of dust per square 
mile per annum. 

If it is desired to reduce the temperature of the air 
inside the building in summer by more than 2 deg. or 
3 deg. F. below that of the external air, a refrigerating 
plant is necessary. Such refrigerating plants are 
largely used in the United States, India, &c., but in 
Great Britain they would be in use for such a short 
period that except for very important buildings the 
outlay is rarely considered necessary. It is undesirable 
to maintain the air inside a building or room in England 





Fig.3. VENTILATION WITH AIR CONDITIONING OF ALONDON THEATRE 
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Fig.8. DIAGRAM OF ELIMINATOR PLATES 
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cent. to 20 per cent., whereas 


in the Sahara desert in summer By 


nit 
it 

enn 
ili 








the relative humidity is 23 
per cent. to 25 per cent. 
The combination of a tem- 
perature of 7@ deg. F. and 
a relative humidity as low 
as 15 per cent. must be deleterious to the mucous 
membrane of the nose, throat, and lungs. Air at 50 
deg. F. can hold 4-08 grains of moisture per cubic 
foot, whilst at 70 deg. F. it can hold 7-98 grains, and 
at 90 deg. 14-79 grains. The quantity of conditioned 
air desirable will vary with the occupation to be 
carried on in the building. In school classrooms 30 
cub. ft. per minute should be provided per pupil ; in 
theatres the same per person, and in hospital wards 
40 cub. ft. to 60 cub. ft. per minute per occupant. Asa 
rough approximation for theatres, 2 cub. ft. of condi- 
tioned air may be allowed per square foot of floor area. 
The maximum velocity of the delivered air, for com- 
fort in sedentary occupations, may be assumed to be 
2 ft. per second. High-velocity currents should not 
be directed downwards upon the occupants of a room 
nor allowed to strike them from behind, or at floor 
level, and air should not be admitted at a temperature 
much below the temperature of the room. It will, 
in many cases, be found too expensive to discharge the 
whole of the air content of a room or building and 
replace it with conditioned air and it may be assumed 
that a very considerable proportion of the air may 
be returned to the conditioning plant and recirculated. 
The proportion of fresh cael air conditioned and 
delivered to the building should not be less than 25 per 
cent. and need not be more than 40 per cent. of the 
whole. In some cases it may be worth while to,add 
ozone to the conditioned air to replenish the oxygen. 
The amount of soot and dust in the air varies greatly, 
but the records of the Smoke Abatement Society show 
that, for the year ending March 31, 1935, the annual 
average for London was a deposit of 267-5 tons per 
square mile, for Sheffield 235-7 tons per square mile, 
and for Birmingham 195-2 tons per square mile. It 
may seem strange that the deposit in London should be 
so much higher than in the two manufacturing towns, 








eos 





at a temperature more than, say, 10 deg. F. below 
that of the external air. To secure this result it 
may be found desirable to deliver air to individual 
rooms, or spaces, at a considerably lower temperature 
than the 10 deg. F. suggested, and if the air enters 
through suitable openings at high level the cooler air 
will slowly descend in the rooms without causing 
unpleasant draughts. The conditioning apparatus 
may be so arranged that the desired result can be 
obtained by thermostatic devices. The incoming 
external air entering the apparatus may have a per- 
centage of humidity higher than is desired for the air 
delivered into the rooms, but this excess will fall as 
condensation in the apparatus and be removed by the 
eliminators, With a properly regulated apparatus 
it should not be necessary to reheat the air after its 
temperature has been lowered to the desired amount. 
If the cooling has been carried too far, then the tempera- 
ture will have to be raised again, but the excess in 
cocling shows that the process has not been properly 
regulated. 

Mechanical Means for Air Conditioning.—Having 
considered the desirable qualities to be maintained in 
the air delivered to a building, the means by which these 
qualities are to be ensured must now be described. Fig. 
2, on this page, shows diagrammatically the arrange- 
ment of a characteristic air-conditioning plant. The 
external air is drawn in at a by the suction of a fan, 
which also delivers the conditioned air into the building. 
The air inlet is provided with adjustable louvres for 
preventing the entrance of paper, leaves, or other air- 
borne objects, and inside this may be fixed a filter b. 
As the external air may be at a temperature below 
freezing point the preheating coil ¢ may be provided 
so that the incoming air may not freeze the water used 
in the later stages, and also to enable the air to take 








up the moisture which will be added to increase its 
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relative humidity. The air current next passes into} tions. It may be assumed, for example, that only | board fixed to framing:; The )material usualh 
a chamber d filled with mist produced by water emitted | one-quarter or one-third of the air delivered to the | employed in the manufacture of the, air-conditioning 


from spraying nozzles. 


the whole cross-area of the chamber is equally filled | recirculated air. 


The heat which may be given off 


The nozzles are so placed that | building shall be external air, the remainder being | plant, air ducts, &c., is galvanised iron, but it is not at 


all uncommon to use copper for such parts as th 


with the mist, and the water fed to the nozzles| by the persons in the building,. by the lights, &c., | eliminator plates, and for the pipes feeding the spraying 


may be kept at any desired temperature by thermo- 
static control of a steam-fed water heater. This mist 
eliminates all dust carried by the incoming air, and 
the water delivered by the nozzles falls into a tray ¢ 
m the floor of the plant. If, however, it is desired to 
cool the air, then water cooled by a refrigerator may 
employed. The water, after passing through a 
copper-gauze filter, is recirculated by a pump f/f to 
the spray nozzles, the level of the water in the tray | 
being maintained constant by a ball cock controlling 
s water supply. 

In cases where no filter is used and the cleaning of 
the air is effected solely in the air-washing chamber | 
by the spray, the impurities in the air enclosed in the | 
microscopic drops of water are carried forward by the 
current and flung against the eliminator plates. These | 
eliminator plates, which are placed vertically, are 
kept flooded by nozzles placed above them, The current 
Hiowing downwards over the surface of the plates carries 
with it most of the impurities, and delivers them into 
the shallow water tray from which the water is drawn 
through a fine copper-mesh filter by the circulating 
pump. If the maximum possible purity of the con- 
ditioned air is essential, it should be passed through | 
i textile filter after it has passed through the washer. | 
If poisonous or deleterious gases are carried into the | 
building by the suction of the fan, then the air after 
passing through the washer may be passed through 
in activated-chareoal filter. The velocity of the air | 
through the washer should be between 500 ft. and 600 ft. | 
per minute. The water should be delivered to the 
spray nozzle at a pressure of about 20 lb. per square | 
inch and about 2 gallons per minute per nozzle is} 
needed. For the nozzles used to flood the eliminator | 
plates a water pressure of about 5 lb. per square inch 
is required and about | gallon per minute per nozzle. 
The spray nozzles will be placed at about 104 in. | 
between centres and the flooding nozzles at about | 
3 in, between centres. 

The incoming air heavily charged with moisture | 
passes through an eliminator g, which consists essen- 
tially of sheet-iron or copper strip bent into the form 
of the letter W with the outlet edge bent over to s« rape | 
off surplus moisture. Water is delivered from anew) 
on to the eliminator plates, keeping their surface wet | 
so that particles of dust are carried down into the 
water. After the air has thus been cleaned and humidi- 
tied, it next passes through a batt: ry of heating pipes 
h, by which its temperature is raised to the desired 
amount, and then enters the fan j, by which it is 
delivered into the main air duct &. It is distributed 
through the building by a system of branch ducts 
and delivered into the various rooms through gratings. 
The volume of air delivered through any individual | 
grating is controlled by dampers. Heaters may be | 
inserted in the ducts at distant points to counteract 
the loss of heat through the walls of the duct. The | 
heating coils usually consist of copper or iron gilled 
pipes fixed vertically and fed with steam or hot water, | 
and the temperature of the air delivered by the fan 
might conceivably be adjusted by manipulating the | 
steam-supply valves by hand whilst observing a 
thermometer fixed in the outgoing current of air. 
Such a method, however, is not practically possible, | 
and automatic thermostats are usually employed. | 
The relative humidity of the air as delivered by the fan | 
is also of importance, and may be controlled by a | 
* humidostat.” : 

The position of the inlet for external air may be at 
basement level, or at a higher level, or even at the 
roof if preferred, but in the latter cases the added 
friction of the inlet ducting must be taken into account, 
as well as the possibility of drawing down smoke. In 
cases where it is essential to ensure the entire absence 
of bacteria, or of the extremely fine spores or pollen 
of plants, it is desirable to install a plant to deliver 
ozone to the air. The velocity of the air delivered 
by the ducting must not be so high as to create a | 
sound note in the ducting, nor to create draughts | 
in the rooms. Velocities of 1,000 ft. per minute 
at the air inlet, 1,000 ft. te 2,000 ft. per minute at the 
fan outlet, 900 ft. to 1,290 ft. per minute in the ducts, 
200 ft. to 500 ft. per minute at inlet registers in the | 
rooms, and 400 ft. to WOO ft. per minute at outlet | 
registers are usual figures. In the parts dealt with 
by the air-conditioning plant it is essential that no 
windows be opened to the external air. 

Assuming that the whole or a given portion of a| 
building is to be dealt with solely by the ventilating 
and air-conditioning plant, then the engineer must 
first assume, say, 60 deg. F. as the inside temperature 
and 30 deg. F. outside, and then consider it as an air- 
tight box, and calculate the heat transmission losses | 


be 








must then be caleulated and deducted from the total 
obtained previously. The amount of heat to be deli- 
vered into the building can be calculated, knowing 
that at a temperature of 60 deg. F., 1 B.Th.U. will 
raise about 54 cub. ft. of air 1 deg. F. and having 
previously calculated the volume of air to be delivered 
on the basis of quantity required per person, per 
minute, or on the number of air changes required per 
hour, which may be as low as two for one class of 
building, and as high as eight for another. 

Examples of Installations.—In an existing building 
in London, heating was provided by hot-water radiators, 
and there was no mechanical ventilation, so that many 
windows were opened in mild weather. Owing to the 
noise of traffic it was often impossible to hear a tele- 
phone conversation unless the windows were closed, 
and it was decided that a mechanical system of ventila- 
tion should be installed in the extensions. This plant 
was of a similar character to that illustrated in Fig. 2 ; 
steam was used in the air-conditioning plant, which was 
fixed in the lower basement, and the external air was 
drawn in from an area. The main duct for the con- 
ditioned air was carried up in the open, against the 
back wall of the building, and well insulated. From 


this duct branch ducts were carried below the ceiling | 


of the central corridor at each floor, and concealed by a 
false ceiling. From these a branch was taken into 
each room on the two sides of the corridor. Each 
branch duct ended in a register just below the ceiling 
with louvres controlled by cords so that the conditioned 
air was admitted at the end of the room opposite 
the windows. No extract fan or ducts were provided, 
as each of the rooms on the lower floors is provided 
with a fireplace and the vitiated air passes naturally 
up the brick flues. This installation has proved 
sufficient, as every room is provided with hot-water 
radiators of sufficient power to keep the internal 
temperature throughout at 60 deg. F. with an external 
temperature of 30 deg. F. The same plant is used in 
warm weather, with air unheated but cleaned and 
slightly cooled by means of the water spray in the air- 
conditioning plant. 

Fig. 3, page 243, is a diagrammatic representation 


of the ventilation with air conditioning of a theatre | 
To simplify the diagram, air ducts are | 


in London. 
shown externally which are really inside the building, 
and the hot-water heating boilers are shown close to the 
air-conditioning plant, whereas they are actually 
in the basement. The diagram shows how the external 
air is drawn in at high level by the fan, then passed 
through the washer, eliminator, and heater, and finally 
delivered downwards through the ducts, to long narrow 
openings hidden by cornices, thus entering every part 
of the house. The vitiated air is drawn out through a 
great number of small openings below the seats and 
passing downwards is finally extracted by the exhaust 
fan shown in the bottom left-hand corner of the 
diagram. Another exhaust fan on the roof extracts 
the air from the stage portion of the building. Radiators 
heated by hot water are indicated at various points so 
selected that cold draughts from opening doors are 
prevented. 

Air-Conditioning Plant.—It is now proposed to 
describe in more detail the integral parts of the air- 
conditioning plant. The inlet grid through which the 
atmospheric air is drawn must have interstices suffi- 
ciently small to prevent the entrance of air-borne 


| objects such as paper, leaves, &c., as well as birds. 


A good arrangement consists of a series of iron louvres 
which can be opened or closed by suitable gear. In 
many cases it is desirable to provide a filter to remove 
smoke or extremely fine air-borne particles, and probably 
the simplest and least expensive are those of the viscous 
type. The preheater may be built in various forms, 
but a usual type consists of gilled pipes, either of copper 
or iron, and arranged vertically in lines of which the 
units are staggered. These pipes may be fed with 
steam or hot water. The spraying nozzles are of 
various forms, but a largely-used type is illustrated 
in Fig. 7, page 243. In this type the water under 
pressure receives a circular motion round the central 
cone and then leaves by the small orifice as a fine 
spray. The arrangement for wet scrubbing consists 
of bent plates of sheet iron or copper, of the form shown 
in Fig. 8. These are usually arranged vertically, the 


| water-laden air being passed from side to side by 
| baffles and finally scraped by the sharp edges of the 


plates on the exit side. The final heating or cooling 
is effected by lines of vertically-placed gilled pipes 
similar to those of the preheater. The chamber 
itself is built of galvanised sheet iron and angle iron. 

Ducting.—It must be remembered that in many 
buildings the main air ducts form part of the building 





through walls, floors, roof, windows, &c., subsequently | itself, and are formed of brick, masonry, or concrete. 
adding the quantity of heat which must be delivered | In other cases they have been constructed of expanded 
in the conditioned air to maintain the required condi-! metal plastered on both sides, or even of wood-pulp 


| nozzles in the air washer. Glass eliminator plates 
| have been employed. The author knows of no cas 
in which stainless steel has been used in the air-con 
ditioning apparatus itself. There are, however, cases 
| where the air ducting has been formed of sheet iron 
| stove-enamelled inside to facilitate cleaning and to 
}eliminate the possibility of rusting of the internal 
surface of the duct. In determining the cross-sections 
| of the ducting it is desirable that the friction loss per 
unit length should be made equal throughout th 
system. In cases of large buildings where such ducts 
are often carried in the roof space, the conditioned air 
may become considerably cooled before reaching the 
vertical descending ducts, through which it is delivered 
|} into the various rooms. In such cases it is usual t 
|insert a heater at suitable points in the duct systen 
so'as to be able to raise the temperature of the 
| required. 
| The incoming air should be admitted at high level 
}and it will then descend slowly and diffuse gradually 
| without causing draughts. The vitiated air is removed 


iif as 


near floor level. To ensure satisfactory results the 
temperature, humidity, movement, and purity must be 
| variably controlled so as to allow for the varying 
requirements in the building. In the printing trade, 
jand particularly in the colour-printing section, it is 
|important that the condition of the atmospher 
| should be maintained constant ; paper changes slightly 
in size with variations in the atmosphere, and in order 
to secure perfect “ register” such variations must b 
leliminated. For such buildings as picture theatres 
| it may well simplify the ventilating and air-conditioning 
plant for use in the southerly parts of Great Britain, 
where the average external temperature during th 
winter is about 40 deg. F., to omit a preheater coil, 
to deliver the air in the condition in which it leaves 
the heater, after passing through the eliminator 
plates, not to recirculate the air at all, but to provide 
an extraction fan in the roof space having a consi 
derably lower output than the volume of air delivered 
by the main fan. 
(T'o be continued.) 








THE THIRD WORLD POWER 
CONFERENCE. 


(Continued from page 190.) 


Srorron IIl.—Propvuction AND DitsTRIBUTION OF Coal, 
PETROLEUM AND Gas—{(continued). 


Tue organisation of the petroleum industry in 
France formed the subject of a paper entitled “* Organi 
sation de la Production du Raffinage et de la Distri- 
bution du Pétrole et de ses Sous-Produits,” which was 
presented by Mr. J. Meny, who referred to the laws 
that had been enacted by the Government with a view 
to ensuring ample reserves of petroleum products 
within the country in accordance with a system 0! 
import licences. The scheme described by the author 
also implied that the importing companies would 
ultimately construct and operate refineries which 
would be capable of meeting the greater part of the 
demand for oil in the country. It was observed that 
the last of the decrees was promulgated in the yea! 
1931, when three refineries were operating with an 
annual capacity of 330,000 tons of petroleum, but 
these plants had been enlarged and 12 additional ones 
erected by the year 1935, with the result that th 
annual capacity of the combined installations amounted 
to 6,000,000 tons of petroleum. The needs of the hom« 
markets were thus met to the extent of 95 per cent 
of paraffin, 75 per cent. of petrol, 60 per cent. of lubri- 
cating oils, 70 per cent. of gas-oil, and 90 per cent. of 
the heavy fuel oils consumed in the country. By this 
means, it was said, France had advanced from the 
position of a purchaser to that of a refiner of oils, 
but the lack of indigenous crude oil limited the develop- 
ment in this respect. Considerable progress towards 
complete integration had been made under the San 
Remo agreement, whereby the Republic practically 
acquired a one-fourth interest in the development ot 
the petroleum industry of Iraq ; the significance of the 
point was elucidated by the remark that during the 
past year the refineries in the country had tr ated 
more than 70 per cent. of the oil produced in Iraq. 
which quantity corresponded to about 40 per cent. ol 
the combined capacity of the refineries concern d. 

Professor A. Bentz, in his paper entitled ~ Organis® 
tion of the Production, Refining and Distribution of 





Petroleum and Petroleum Products, and Conservation 
of Petroleum and Natural Gas,” described an 1 
dustrial organisation in Germany, which was assisted 
and regulated by the Government, with the ©! ject of 
controlling the domestic and import trade in ™ lation 
to the necessity of limiting the demand for foreig® 
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currency on the one hand, and the gradual] transference 
of the oil reserves from the landowners to the State on 
the other. The end in view was that of establishing a 
refining industry capable of treating annually 800,000 
tons of oil, which corresponded to one-third of the 
quantity consumed in the country. The industry had 
thus been organised as a closely supervised purchasing 
and marketing concern, and the special importance 
placed by the fiscal requirements on the need for 
complete utilisation of all the raw materials involved 
in the process of refining had led to the * regeneration” 
of used lubricating oils, the use of a specified proportion 
of alcohol for industrial purposes, and the mixing of 
solid and gaseous substances with fuels for motor 
vehicles. In matters pertaining to the industrial 
economy of the country, the production of petroleum 
was classified as a sub-group under the general heading 
of mining, and the affairs of the group were furthered 
by its leader, who was responsible for the safeguarding 
of State interests in the matter; oil. refiners and 
merchants were similarly organised as a sub-group of 
the chemical industry. Reference was also made to 
the origin of the mineral oils that were imported, as 
well as to the output of the refineries and the quantity 
of liquid gas produced in Germany. 

According to the paper presented by Mr. B. Speidl, 
on “ Organisation of the Refining and Distribution of 
Petroleum and Petroleum Products,” Hungary pos- 
sessed no native supplies of petroleum, in consequence 
of which the requirements were met by the import of 
mixed oil from Roumania, which was treated by the 
seven refineries situated in the country. With one 
exception, the refining companies were organised under 
a cartel system with respect to both quotas and prices, 
the policy of which was supervised by the Government. 
Substantial customs duties ensured the home market 
for the native refiners, and import permits were 
approved only in exceptional circumstances. The 
price of petrol, the author continued, had increased, 
due to a requirement of the Government that 20 per 
cent. of unwatered alcohol be mixed with the motor 
spirit, since the legally fixed price of the alcohol was 
higher than that of petrol. 

The legal basis of the production and development 
of the crude-oil industry in Austria was explained by 
the Ministry of Commerce of Austria, in a paper 
entitled “ Organisation der Gewinnung, Raffination 
und Verteilung von Erdolerzeugnissen.” The quantity 
of crude oil produced in the country accounted for 
only 2 per cent. of the total consumed, and the three 
refineries situated in Austria were at present working 
at one-third their full capacity with respect to the 
crude material, which was equivalent to 600,000 tons 
per annum. Mention was also made of a new law 
that provided for the granting of permits and leases 
for the exploitation of oil deposits, according to which 
refined oils could be imported only under official 
permits. 

In the course of his paper on “The Petroleum 
Industry in Canada,” Mr. P. V. Rosewarne said that 
though the most important source of oil supply at the 
present time was that associated with the Turner 
Valley, Alberta, which yielded nearly 90 per cent. of 
the native production, the largest potential field was 
probably that connected with the bituminous-sand 
deposits in northern Alberta. The amount of petrol 
derived by means of straight-run distillation of the 
indigenous crude oils might vary from 2 per cent. to 
‘9 per cent., and the annual production was nearly 
1,500,000 barrels, about 83 per cent. of which was 
represented by the naphtha recovered from the natural- 
gas wells in the Turner Valley ; a barrel was taken as 
equivalent to 35 imperial gallons. The 42 refineries 
owned by Messrs. The Imperia] Oil Company had an 
annual output valued at more than 75,000,000 dols. ; 
at the end of the year 1934 the plants of this company 
a ® working capacity equal to 159,400 barrels a day 
of refined oil, and the 14 installations used for 
cracking together yielded 74,300 barrels a day. 

The greater part of the petrol, fuel-oil, lubricants 
and asphalt produced at these works was distributed 
to the consumers by means of tank steamers, and tank 
wagons for both road and rail transport, the various 
products of the plants being stored in bulk at suitable 
Places. Of the 28,000 retail agencies for the sale of 
ar about 6,000 were owned and controlled by the 
aeflens _ hae hs - operated them as * service 
stn toca -_ a aoe spirit and lubricating 
pe pens ‘ os the Dominion produced only 
morc Hind am - Of its requirements in regard to 
~ ica ucts, the refineries depended largely 
gpllens’ a Pe sae oil, approximately 800 million 
Bates of ae ~— imported from the United 
or a io = “pe million from South America 
upplicd alien ne ~ t e same time, the United States 
86 million gallows nf fart one ee of | petal, 
«ome es uel oil, and 10 million gallons of 

sm . “ nly @ very small amount of petroleum 
continued ee eee from Canada, the author 
petrol wn 7 argest item being 5 million gallons of 
. © quantity of petroleum products used 


in the country during the year 1934 was thermally 
equivalent to about. half the amount. of coa] taken 
from the native deposits during the same period. 

Mr. J. E. Pogue gave an analysis of the various 
factors involved in the subject of his paper on “ The 
Economie Structure of the American Petroleum 
Industry,” in the course of which he drew attention 
to the ‘of oilfields with sub-divided owner- 
ship. Up to about 12 years ago, a special kind of 
inter-lease competition operated in the industry, and 
the serious waste which was incurred under these condi- 
tions was regarded as the price to be paid for the 
rapid growth of the undertalings but in more recent 
times the procedure had been modified by a unification 
of the methods of working on the one hand, and a 
system of “ proration” on the other. The system 
had been developed mainly in accordance with the 
conservation laws of the various States concerned, 
and the information given on the point should be of 
particular interest to those purchasing oil under 
different forms of contract. This was so, the author 
remarked, because the arrangement had revolutionised 
the modus operandi of the producing side in the industry, 
since the procedure had enabled oilfields to be developed 
and operated slowly, so as to maintain underground 
equilibrium in contrast to a rapid method of open-flow 
that led to premature dissipation of the oil supplies. 
Economically, the present method had made for 
stability with respect to the price of oil, through 
limiting the production of the raw material in accord- 
ance with the quotas established by the differcnt States 
interested in this class of enterprise. It was said further 
that the oil industry was the first principal one in the 
country to evolve new methods of industrial develop- 
ment which had so affected the economic structure as 
to make the undertaking as a whole more susceptible 
to regulation with the aid of the ordinary laws of 
economics alone, and thus eliminate from this sphere 
of activity the disturbing influences that were associ- 
ated with the former methods of working. Moreover, 
the experiment was claimed to have made some 
headway towards the practical] solution of a complicated 
problem which was surrounded by a unique set of 
circumstances. 

The history and significance of the production and 
refining of petroleum in the United States of America 
formed part of the paper under the heading of “ Organ- 
isation of the Production, Refining and Distribution of 
Petroleum and Petroleum Products,” presented by 
Mr. de Golyer and others, who said that the process 
of cracking had been the means of saving about 
6,500,000,000 barrels of crude oil up to date in meeting 
the requirements of the automobile industry. At the 
present time the annual expenditure on research con- 
nected with the petroleum industry of the country 
amounted to nearly 12,000,000 dols., and it was anti- 
cipated that the results of this work wouid lead w 
further improvements in the art of refining oils. The 
majority of the sources of supply were owned privately, 
in which cases the landowners leased their properties 
to the oil companies under an agreement that ensured 
protection of the land against unfavourable drainage 
due to mining operations, and a share of the profits 
for the landowners—usually equivalent to one-eighth 
of the total. 

Many of the problems, the authors continued, had 
assumed a political nature, due to the control now 
exercised by the Government with a view to mitigating 
the competitive practices followed in the industry. 
This aspect of the matter was further complicated by 
the demand for increased tariffs, and even the pro- 
hibition of imported petroleum so long as the production 
was officially restricted, regardless of the probable 
consequence that American companies working foreign 
oilfields might be obliged to build refineries in those 
overseas spheres of interest. Tnese considerations 
were of primary importance to the industry, which 
ranked second only to agriculture in regard to the 
economic structure of the nation, since from the pro- 
ducts of petroleum was generated 60 per cent. of the 
power used for transport purposes. The nineteen 
principal companies, including the seven large ones 
of the Standard group, involved a total capital of 
7,500,000,000 dols., which represented about 75 per 
cent. of the money invested in this kind of undertaking 
in the country. These companies together produced 
about half the total quantity of crude oil treated in 
America, and owned approximately 95 per cent. of the 
pipe lines involved in the work. Further, their pro- 
portion of the retail business at one time amounted to 
about one-third of the total] turnover, but in recent 
times the fraction had decreased in value on account of 
the taxes now imposed on the “chain store” kind 
of business. Among other factors that had affected the 
sale of these products since the depression was the 
Petroleum Code of the National Recovery Administra- 
tion, which the authors considered in connection with 
the present industria) conditions. 

Messrs. E. P. Canepa and H. F. Morrone presented a 
paper under the title “‘ Produccién, Transporte y Dis- 








tribucién del Gas Natural y de los Productos Gaseosos 





de la Destilaci6n de Petroleo en la Republica Argen- 
tina,” in which mention was made of the great possi- 
bilities in the way of using the natural-gas supplies of 
the country on the one hand, and the products derived 
from the refining of petroleum on the other, It was 
said that the large reserves of natural gas found at 
Comodoro Rivadavia could be conveyed economically 
to the city of Buenos Aires, with the aid of a pipe-line 
about 1,700 km. in length, which would afford a means 
of supplying a population of 3,500,000 with a potential 
consumption of 18,000,000 cub. ft. of gas daily; this 
quantity of gas was equivalent to about one-third the 
estimated rate of supply from the above-mentioned 
source. At present the dry gas obtained from the gas- 
wells concerned, combined with the wet gas derived from 
the neighbouring oil-wells, was treated by the producers, 
before the greater part of the mixture was pumped back 
into the oil formations, and the remaining small fraction 
utilised in the towns of Comodoro Rivadavia and Plaza 
Huincul. The latter town was known to cover im- 
portant oilfields, as was also the case with the town of 
Salta, where the proximity of the supply of natural gas 
to the oil deposits enabled the two sources of energy 
to be worked simultaneously. In recent years the 
production of liquefied gas had been undertaken by the 
refineries situated at both Comodoro Kivadavia and 
La Plata, as was indicated by the statistical data in- 
cluded in the paper, which also contained information 
on the quantities of petroleum products which had been 
consumed during the past year. 

It was further remarked, in a contribution under 
the heading “ Organizaci6n de la Producci6n, del Trans- 
porte y del Distribucién del Gas Natural y del Gas 
Artificial y el Desarrollo de la Producci6n y Distribucién 
de Gas de Hulla en la Republica Argentina,” by Mr. K. 
Kassler, that all the important cities were grouped 
about Buenos Aires. The rapid growth of population 
and industries within the large area covered by these 
cities, combined with a fairly constant temperature, 
gave risc to an enviable load-factor, but the high 
humidity conditions of the sub-tropical climate led to 
excessive corrosion on all metallic structures. The 
author gave an interesting account of the many prob- 
lems encountered in this field of enterprise, which 
were complicated by the fact that no chemical works 
were available for absorbing the by-products obtained 
in the oil refineries, to which was to be added the 
many foreign interests involved in the oil companies. 
At the present time coal-gas was available in the city 
of Buenos Aircs, along with five other centres of 
population, water-gas carburetted with oil was supplied 
in three cities, and a supply of natural gas was to be 
oktained in two of the towns in the country. 

In the course of a report on “The Gas Industry 
in Denmark, a Retrospect on Past Development,’ 
presentcd by the Municipal Lighting Department of 
Copenhagen, it was observed that of the 108 gas- 
works now operating in the country, 97 were owned 
and managed by municipal authorities; moreover, 
more than half the population of Denmark had access 
to a supply of gas. A distinctive feature of this 
national development was that it involved only few 
large gasworks, and a large number of quite small 
undertakings, since about three-quarters of the 
installations had an annual output of less than 
35,310,000 cub. ft. of gas. Formerly gas was used 
only for street-lighting purposes, but it was soon 
supplied to houses, with the result that at the present 
time about 75 per cent. of the gas produced was used 
for domestic purposes generally. Having no coal 
deposits, the country depended entirely on imports 
in this respect, which applied also to the coke required 
for heating during the winter months, since the gas- 
works of the country could not supply sufficient coke 
for the purpose. The report contained references to 
a number of inventions and new departures from 
current practice, as well as detailed information on 
the work undertaken at the gasworks in Copenhagen, 
This work included investigations into the problem of 
“unaccounted for” gas, and a description of the 
procedure followed in cleaning the gas-mains during 
operation, control of the quality of coke, and drawing 
up heat balances for the retorts. 

In the year 1934 the total production of gas, which 
is entirely of the manufactured kind, in Switzerland 
amounted to 8,940,000,000 cub. ft., with a calorific 
value of 5,000 kilocalories, according to the information 
given by Mr. H. Zollikofer, in his paper entitled 
“ Organisation der Gewinnung, Befoerderung und 
Verteilung von Hergestelltem Gas.” The total length 
of the pipe lines involved in the work was said to be 
6,527 km., of which 521 km. were operated under 
high-pressure conditions, The tabulated data given 
in the paper showed the development of the industry 
in its relation to the various processes concerned and 
the facilities available for storage purposcs. 

Messrs. A. Becsey, Z. de Galocsy, and B, Janosi 
dealt with Hungarian afiairs in their paper on the 
* Organisation of the Production, Transportation and 
Distribution of Natural Gas and Manufactured Gas,” 





and in the course of their remarks it was noted that 
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the small quantity of natural gas utilised in the country 
was found on the Great Lowlands at Hadjus Zoboszlé 
and at Karcag. New fields were, however, being 
surveyed in the vicinity of Budapest and in the Trans- 
Danubian regions. It therefore followed that manu- | 
factured coal-gas alone was of any practical significance, 
and the annual production of this attained the value of 
3,460,000,000 cub. ft., which had a calorific value equal 
to only 1 per cent. of all the solid fuels consumed 
annually in the country. The gas-manufacturing 
plants, the authors continued, were confined to 10 
centres of population, and 95 per cent. of the total 
production was accounted for by the city of Budapest 
alone, where Ruhr coal was treated by a process of 
dry distillation. The industry was, in the main, carried 
out by municipal bodies, though there were a few 
privately-owned plants, such as that situated at Pécs, 
where the local deposits of Lias coal were utilised to 


produce annually about 60,000 tons of coke and 
353,100,000 cub. ft. of gas. It was further observed 
that the Government had under consideration laws 


relating to the future policy and regulation of the use 
of the heat energy generated in the making of gas. 

Two papers entitled ‘‘ Organisation of the Production, 
Transportation and Distribution of Manufactured Gas,” 
and ‘‘ Experience in the Management of Long-Distance 
Gas Networks,” were contributed, respectively, by 
Messrs. F. Lenze and R. Niibling, and Mr. W. Wunsch, 
and related to Germany. A very active development 
in the entire field of gas economy was recorded by the 
authors, in the process of which both municipal and 
private undertakings were being absorbed into a single 
scheme of a national character. 

Continued development was ensured by an increase 
in the inter-connections involved in the long-distance 
systems of supply, as was exemplified by the network 
of mains owned by the Ruhrgas A.G., which had been 
connected with a number of other systems with the 
aid of modern methods of construction and technique 
Mr. Wunsch made a distinction between the operations 
involved in supervising and maintaining the pipe lines 
on the one hand, and the process of controlling the 





supply on the other, though both considerations impli- 
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of large distributing systems in the country, the 
authors continued, owing to the geographical position of 
the coking plants and the high average efficiency of the 


existing installations. The general method of dis- 


cated the measure of safety obtained in the transmission | tributing the gas involved the use of low-pressure mains 


of gas over long distances. In regard to supervision, 
it was essential to carry out systematic inspection of 
the mains, and the labour incurred in removing con- 
densed water from the pipe lines had led to the adop- 
tion of drying processes for the gas. Moreover, the 
maintenance of the grid system of mains had necessi- 
tated the employment of groups of men engaged on 
repairs, who maintained contact with one another and 


| 
| 


with the manager's office by means of a private wire | 
reducing the cost of production, in view of the fact 
| that these products provided annually 6,750,000 tons of 


for transmitting messages. Remote-control instru 
ments had also proved to be indispensable for the 
measurement of pressures and volumes at various 
points on the lines, since the aim of the company referred 
to by the author was that of delivering gas to every 
station simultaneously, which involved estimating 
beforehand the probable demand at given points on the 
grid. To effect this, careful attention was given 
to the weather reports for the various districts con- | 
cerned, as well as the local events that would affect 
the sale of gas in the neighbourhood. It was on this | 
account that elaborate systems of telephones and 
valves were utilised with a view to facilitating control 
of the compressors placed at different points on the 
mains, The author added that gas containing a speci- 
fied quantity of naphthalene and resin was sold to| 
large consumers on a basis of calorific value, but small 
consumers were charged by volume. 

Messrs. R. W. Hunter and G. W. Anderson, in their 
paper on “ Organisation of the Production, Trans- 
~ortation and Distribution of Manufactured Gas and 
Bas By-Products,” said that in Great Britain blast- 
furnace gas was used mainly at the place of production, 
on account of the low calorific value which rendered 
the distribution unremunerative. Nevertheless, this 
somewhat restricted field of application was not 
without practical significance, since it was the means of 
saving annually more than 1,000,000/. sterling in the 
cost of fuel that might otherwise be utilised for the 
purpose. It was noted that the output of coke-oven 
gas had increased considerably during the past two 
decades, due to the substitution of by-product for 
non-recovery methods, since by means of the former 
methods 98 per cent. of the total coal treated was 
carbonised, and 1,000,001. sterling represented the 
value of the gas thus generated during last year. The 
quantity of gas produced annually at the gasworks 
in the country amounted to 296,000,000,000 cub. ft., 





that were fed by medium or high-pressure trunk lines 
operating at pressures not exceeding 40 Ib. per square 
inch. Both of these methods might be improved by 
storing the gas and extending its use in the industrial 
sphere, because seasonal] and hourly variations in the 
demand were responsible for the unsatisfactory produc- 
tion and the load-factors encountered in the work. 
The by-products derived from the manufacture of gas 
were said to play an important part in the way of 


coke for use in the iron and steel industries, as well as 
5,750,000 tons of the fuel for domestic and industrial 
purposes generally. The industrial market in this 
respect was expanding rapidly, and could absorb 
additional quantities of the coke produced in coke- 
ovens. Further, from the commercial standpoint, tar 
and benzole now occupied second place among the 


by-products, but ammonia had lost its former value in 


the fertiliser and chemical market since the introduc- 
tion of synthetic ammonia, though the natural variety 
was still a source of profit in large undertakings. 


(To be continued.) 
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Tae Exhibition was particularly rich in control and 
measuring instruments, of which a few may be dealt 
with. The instrument illustrated in Fig. 14, above, 
is a new gauge for measuring absolute pressure by the 
inclusion of a device for compensating for changes in 
barometric pressure. The gauge was shown by Messrs. 
The Foxboro Company, Foxboro, Massachusetts, 
U.S.A. It is of the recording type and has a chart 
12 in. in diameter with either 12-hour, 24-hour or 
7-day graduation. The rate of evaporation or conden- 
sation in a closed system is dependent upon absolute 
pressure, and the makers of the gauge hold, therefore. 
that the use of the ordinary vacuum and pressure 
gauges in such cases gives inaccurate results, as the 
readings of such gauges vary with the barometric 
pressure. The absolute pressure gauge is intended for 
use with turbine condensers, the vacuum pans and 


or about 60 per cent. more than that generated by the | evaporators used in many industrial processes, frac- 
coking industry, and 3-5 times the thermal equivalent of | tionating towers, exhausting vacuum tubes, and so 


the electrics] energy produced in Great Britain. 


The | forth. 


At high pressure no serious error is involved in 


annual rate of increase in the output of gas was said | assuming the barometric pressure to be constant, but 
to be 1 per cent., due chiefly to the increasing industrial | in, say, a displacement meter, used for measuring flow 


consumption that represented about 15 per cent. of | 
the total quantity produced, and the cost of the 


commodity was being reduced on account of the present | 


trend towards rationalisation. 








and working at atmospheric pressure, a variation of 
1 in. of mercury will give rise to an error of over 3 per 
rent. in the volumetric correction of such a meter. 


| The error increases with high vacuums so that at an 
. " ig 
Circumstances were not favourable for the formation | absolute pressure of | in. of mercury it may be anything 
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Fies. 15 anp 16. D1apHraGM-OPERATED DRAUGHT 
GauGE; Messrs. Bartey Meter Company. 


from 50 per cent. to 100 per cent. depending upon the 
direction of the error. It is claimed that the new gauge 
eliminates such errors and reads directly the pressure 
which affects flow measurement. 

The construction of the gauge is simple and the pen 
linkage has been reduced to a minimum so that lost 
motion is negligible. Referring to the illustration, it 
will be clear that the chart has been partly cut away 
to show the actuating mechanism. This consists of 
two bellows, one above the other, and carried on fixed 
top and bottom plates. Their free ends are atta hed 
to a common yoke piece, which, in turn, is coupled 
to the pen mechanism. The lower bellows is in com- 
munication with the condenser or other part from which 
the reading is taken, while the upper one is hermetically 
sealed under as high a vacuum as it is practicable to 
obtain. This bellows automatically counter- balances 
the barometric pressure on the lower bellows, with the 
result that the unit records the absolute pressure The 
principle employed may be compared with the mano- 
meter method of measuring differential pressure. 

Another interesting exhibit by Messrs. The Foxboro 
Company was an automatic pressure compensator for 
use with the firm’s flow meters. In measumng the 
flows of compressible fluids, such as steam, gas and air, 
variations in the static pressure of the flow directly 
influence the flow reading, and it is to prevent errors of 
this nature that the compensator has been developed. 
The device consists simply of a spiral pressure tube, 
resembling a Bourdon tube, of a number of turns and 
connected to a lever. As the pressure of the flow 
changes the spiral tube adjusts the multiplying effect 
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of the linkage between the flow measuring float and 
the pen arm. The resulting correction is not merely 
additive, but is a percentage correction; the linear 
amount of correction differs at different points of the 
chart and is calibrated to suit the flow formula of the 
meter. The position of the pen is automatically 
adjusted for a change of pressure of as small as 0-1 of 
1 per cent. Should maximum flow and maximum 
pressure occur simultaneously, the pen will not travel 
beyond the upper chart limit. The fitting of the 
compensator does not interfere with the inclusion of 
pens for recording pressure and temperature as well as 
flow, and it can readily be rendered inoperative should 
compensation not be required for any period. 

Two new instruments were exhibited by Messrs. 
Bailey Meter Company, 1050, Ivanhoe-road, Cleveland, 
Ohio, U.S.A. One of these, a diaphragm-operated 
multi-pointer gauge, is illustrated in Figs. 15 and 16, 
page 246. As will be obvious from the different scales 
seen in Fig. 16, the gauge is suitable for a pulverised-coal 
firing system in which it is desirable that the furnace 
draught conditions should be readily ascertainable. 
Reading from left to right in this illustration, the scales 
give the differential pressure of the primary air supply ; 
the differential of the pulveriser air steam ; the secon- 
dary air pressure; the draught in the furnace, and 
that in the uptake, all in inches of water. The scales 
have, of course, different graduation spaces and, it is 
stated, allow a reading to be made within a degree of 
accuracy of 0-01 in. of water. The construction of the 
gauge is shown in Fig. 15, though the curved scales, 
the end of the indicating pointer, and much detail, is 


omitted. The measuring unit consists of a diaphragm 
@ having an area of 20 sq. in., and a flat flexible spring b. 
The diaphragm is oval with its long axis vertical and 


is clamped firmly between the two compartments of the 
Measuring box. Attached to its centre by flanges are 
& pair of arms, one on each side. The free end of one 
arm is coupled to the free end of the spring, and that 
of the other to a pivoted lever, the other end of which is 
connected to a link actuating the indicating arm. 

It will be clear that when the centre of the diaphragm 
is deflected either towards the right or the left the levers 
Will be tilted, and so move the indicating arm, and that 
this movement will be resisted by the spring, which is 
fixed at its upper end and is thus a cantilever. An 


ingenious contrivance for controlling the amount of 
‘pring that is free enables calibration to be accurately 
Performed, and there is, in addition, a setting device 
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for adjustment of the indicating pointer to zero. This 
device is controlled by the spring c and a setting screw. 
Stops in the casing confine the flexure of the diaphragm 
within safe limits. When the gauge is used to indicate 
pressure the fluid is admitted at d to the side of the 
diaphragm on which is the calibrated spring and the 
chamber on the opposite side is open to the atmosphere 
at e. For a draught reading the connections are 
reversed, d being open to the atmosphere. The chamber 
with which e communicates is sealed for the exit of 
the pivoted lever by a flexible diaphragm f near the 
pivot. For a differential reading the high-pressure 
connection is made at d and the low-pressure connection 
ate. The scales are made of translucent material and 
are lighted from within. The standard range of 
instruments is from 1 unit to 12 units, though as many 
as 17 units have been fitted in a single casing. Bourdon 
tube units may be employed if it is desired to measure 
temperatures or high pressures, but it may be noted 
that the diaphragm units will withstand pressures 
of as much as 40 in. of water without damage to the 
diaphragms or mechanism. 

The other of Messrs. Bailey’s new exhibits was the 
Bailey Synchro-Meter, incorporating an electrical trans- 
mission system for measuring such factors as flow, 
level, pressure or temperature, and indicating, record- 
ing, or integrating them at a distant point. Indicating 
and recording in the receiver are effected on a circular 
chart and integrating is shown in the usual barrel 
counter. An indicating pointer is embodied in the 
transmitter. Several receivers may be operated from 
one transmitter. The torque required to operate 
the transmitter is small and its curve is virtually con- 
stant, that is, the torque derived from the reversing 
induction motor to drive the recording pen, integrator, 
&c., is the same whatever the rotation of the trans- 
mitter mechanism, e.g. one minute or ten deg. All 
adjustments are made at the receiving end and only 
two settings are required to calibrate the receiver 
with the transmitter for all points within the range 
of measurement. The receiving and transmitting 
instruments are connected by three wires, and with the 
standard gauge of wire used may be as far apart as one 
mile. With heavier gauge wire this distance may be 
increased, but in any case the loop resistance must 
not exceed 20 ohms. 

An exhibit of unusual interest on the stand of Messrs. 
Foster Wheeler Corporation 165, Broadway, New York, 
was a small Dowtherm boiler. Outwardly, the boiler is 
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not remarkable in design or construction being of a fairly 
standard “ water tube ” type, as will be seen from. 
Figs. 17 and 18, above, except perhaps that the 
low pressure at which it operates enables a coustrac- 
tion employing welded-on drum ends to be employed. 
The proportions are, however, somewhat unusual, this 
being due to the fact that the Dowtherm boiler is not 
a steam boiler but is used to vaporise a compound 
known as Dowtherm “ A,” which is a mixture of about 
73 per cent. of diphenyloxide and about 27 per cent. 
of diphenyl, and is fluid at 54 deg. F. At atmospheric 
pressure the boiling point is 500 deg. F., but the vapour 
at a gauge pressure of only 135 lb. per square inch 
has a temperature as high as 750 deg. F. It is this 
high temperature that makes the material of value 
in certain industrial processes. To obtain such a 
temperature by a steam heating system would generally 
involve higher pressures than are available in the 
works where such processes are used, or else a high 
degree of superheat, whilst direct firing is barred in 
many cases by the attendant risk of overheating and 
difficulty of control. With the Dowtherm system, a 
relatively low pressure provides a satisfactory high 
degree of heat and, as the liquid is non-corrosive and 
non-poisonous, there are no risks in handling. 

Probably the best way of illustrating the application 
of the system is to consider an actual installation, one 
such being shown in Fig. 17. The plant here shown is 
concerned with the deodorising of vegetable oil. The 
oil is contained in a tank provided with a heating coil 
through which Dowtherm vapour is passed. Super- 
heated steam is also passed directly into the tank and 
the vapours from the oil are withdrawn by vacuum 
pumps. The Dowtherm vapour is led from the boiler 
drum to the heating coil part of it being by-passed 
through the steam superheater. The condensate 
from both the coil and the superheater gravitates 
back to the lower drum of the boiler. This natural 
circulation forms the simplest installation, but if the 
requisite head is not available for the return, a small 
centrifugal circulating pump is used. The system can 
be operated either under pressure or under vacuum, 
depending upon the temperature required in the 
process, and it can also be arranged so that one boiler 
can supply vapour to several kettles or autoclaves 
requiring different temperatures. The boilers are 
designed to work at normal rating at which, it is 
stated, the thermal efficiency is about 70 per cent. 

(T'o be continued.) 
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SYNTHETIC MOULDING, SANDS. 

Tue existence in this country of large supplies of 
fairly good quality natural moulding sands, combined 
possibly with @ certain a & of vatism in 
Py eon has somewhat limited interest in 
synthetie moulding sands until the last year or two. 
Now, however, evidence is accumulating that the 
importance of the synthetic product is pars Fae 
coming more and more a jated. It is dou 
true, as the British Cast Iron Research Association 
pointed out in its annual report for 1934-5, that the 
use of natural sands must lominate for 
some time to come; nevertheless that Association 
has considered the subject sufficiently important to 
warrant embarkation on extensive research on synthetic 
mixtures, There is little need to-day to stress the 
important part of moulding sands in the production 
of coal conti ; they are a primary and vital factor. 
The need for -quality castings, with rapid and 
continuous production, especially in repetition work, 
has concentrated attention on this material to a degree 
hitherto unknown in the history of British foundry 
practice, especially when considered in conjunction 
with the all-important matter of reducing costs. 

During the past five or six years, a large number of 
papers on the subject have been publ shed, and with 
the exception of minor criticisms these have with 
practical unanimity proclaimed the merits of the 
synthetic mixtures from many and varied points of 
view. It is hardly necessary perhaps to bs a that a 
synthetic moulding sand is one compounded of pure 
silica sand, 90 per cent. to 95 per cent., a clay bond 
(preferably bentonite), 3 per cent. to 5 per cent., 
together with suitable amounts of organic or other 
binder, and moisture. A certain amount of silt or 
finely ground silica flour is also often desirable. 

In an article entitled “Common Defects in Steel 
Castings,”"* C. Howell Kain said that the synthetic 
sands Duilt up from pure silica and natural fatty clay 
ilways appear much wetter for the same amount of 
water than sand built up from dry clays or binder 
or naturally bonded moulding sands, and inferred 
that this accounted for many failures with synthetic 
sands using dried fireclays or Eaolin, owing to excessive 
water being added. This is really a criticism not of 
synthetic sands, but of the clay used in their make-up ; 
if the right clay, bentonite, is used, this difficulty 
disappears. F. J. Cook,t in dealing with mechanised 
foundries, suggested that, with synthetically-bonded 
sands, it is often necessary to use a separate facing 
sand. This again does not really apply to properly 
bentonite-bonded sands, with which facing difficulties 
ean be reduced to a minimum, and facings sometimes 
dispensed with altogether. 

In a review of recent developments in British syn- 
thetic moulding sands,t J. J. Sheehan appears to 
suggest that a bentonite-bonded sand has a lower 
fusion point than some other preparations, but apart 
from the fact that fusion point is by no means the 
only factor to consider, it must be remembered that 
the amount of bentonite required is usually so small 
that it cannot have any appreciable effect in lowering 
the fusion point of the sand. 

It is, of course, possible to use too much bentonite, 
and that is bad practice. One serious result of such 
excess has been indicated by F. Howitt,§ who has 
pointed out that owing to its strongly absorbent 
properties, not only for water, an excess of bentonite 
may also absorb some of the linseed oil and thus 
reduce dry strength. If, however, as is recommended, 
a dextrin oil binder is used, this possibility is reduced. 
Many of the published articles and papers have dealt | 
with the urgent need for some form of standardisation | 
and classification, and with various methods of test. 
The British Cast Iron Research Association’s Special 
Report No. 2 (Research Report No. 108), published in 
April, 1934, dealt only with tests and apparatus for 
natural sands and, though some of the methods 
are doubtless useful for synthetic sands, it has been 
deemed advisable to deal with the latter more particu- 
larly in a separate report, which it is hoped to issue 
shortly. 

The most important qualities in a moulding sand are 
strength (green and dry), permeability, moisture con- 
tent, and refractoriness or fusion point, to which may 
be added “ flowability” and grain size and shape. 
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produced, and if deficient or of the wrong kind, the 
strength, both green and dry, is reduced. It is now 
generally recognised, as a result of numerous tests 
and exhaustive research, both in Europe and in America, 
that bentonite of the right grade and quality is the 

bonding so far discovered. This remarkable 
mineral, a colloidal clay of volcanic origin, is found in 
various parts of the Un ted St»tes and Canada, in China, 
and in this country in Cumberland. The American pro- 
duct, mostly from Wyoming, is probably the most 
widely known at present, but during the past year or two 
a great deal of work has been done on synthetic moulding 
sands in Canada, with a view to reducing the imports 
of natural sands, and this has given an added impetus 
to the more regular development of Canadian bentonite, 
especially for foundry use. Hitherto the deposits have 
been worked rather spasmodically and supplies have 
been uncertain. However, there appear to be prospects 
that Messrs. Dominion Odolite Products Guten, 
Limited, who have just established works at Hamilton 
and Winnipeg for processing the deposits of the Penbina 
Hills, will be able to ensure that regular supplies are 
henceforth available. Some samples of their bentonite 
tested by the National Research Council at Ottawa 
have proved to be of very good quality.* 

As a result of recent work carried out by Drs. G. 
H. Piper and J. G. A. Skerl, of the British Cast Iron 
Research Association, and of similar research in the 
United States, it may be said, in general terms, that 
bentonite ofa high grade furnishes the strongest possible 
clay bond with a minimum percentage of clay. Not more 
than 3 per cent. to 4 per cent. is required for new sand, 
and only about 1 per cent. or less for floor sand. If 
proper mixing methods are used, the clay forms a thin 
coating over each particle of sand, and with the 
methods of control now available in checking both 
sand and clay characteristics, it is possible to ensure 
complete uniformity in quality—a matter of the utmost 
importance in view of the paramount need for reliable 
castings, both ferrous and non-ferrous, and of rapid 
economical production. With regard to costs, it must 
be again emphasised that tests and control are much 
simplified with synthetic sands, so that unskilled and 
female labour may be even still more extensively 
employed than is now the case. They further simplify 
the operations of a mechanised foundry, and from 
every point of view appear to merit the close and serious 
attention of the enterprising foundryman. 

Though bentonite itself is of colloidal fineness, it may 
often be desirable, in steel foundries, to add from 
3 per cent. to 10 per cent. of silt in the form of silica 
flour or similar material to the sand, thus preventing 
erosion and giving a smoother finish. The improved 
permeability resulting from the low clay content 
enables sand of finer grain size to be used, thus further 
improving the skin of the casting; very often 
facings can be wholly dispensed with, leading to an 
obvious economy. On the score of economy it is worth 
noting also that green-sand moulding can be more 
frequently practised. The high fusion point of a sand 
containing up to 95 per cent. or more of silica is another 
great advantage that hardly needs stressing. As to 
strength, both green and dry, this is one of the out- 
standing qualities of a bentonite-bonded sand. Ben- 
tonite used in a percentage as low as 3, gives a green 
strength slightly more than that obtained with 5 per 
cent. china clay or fire clay, and if 5 per cent. bentonite 
is used the green strength will be about double that of 
the other clays. 

Moisture content and stability in a moulding sand 
is of the utmost importance, and here bentonite offers 
unique advantages. It has a great affinity for water, 
thus enabling a sand to retain its moisture, or sufficient 
to ensure green strength to a high degree, even under 
severe conditions of evaporation. The moisture content 
of a 3 per cent. mixture of high-grade bentonite such 
as Questal, produced by Messrs. Quest Products, 
Limited, of Winsford, can vary from 1-25 per cent. 
to 2-5 per cent. or 3 per cent. on the floor without 
serious loss of green strength; the latter, indeed, 
mereases as the sand dries down to a moisture content 
of 1-6 per cent., and the formation of silt is reduced 
to a minimum. Another point to note is the ease of 
dispersion or milling. These various advantages are, 
doubtless, largely due to the extreme fineness of the 
bentonite particles, but possibly are also partly due to 
their shape. The American Foundry Association has 





Most of these characteristics are closely interdependent, 
and often show wide variations in natural moulding | 
sands. | 
The principal governing factor in determining these | 
characteristics or general quality of a sand is the clay | 
bond. If this is in excess, fusion point and permeability 
are reduced, with disastrous results on the castings | 


* Foundry Trades Journal, vol. 48, pages 95, 108, et seq 
(1933). 

t Institute of British Foundrymen. (1933). 

t Foundry Trades Journal. vol. 50, pages 391, 410, e 
seg. (1934). 
§ “Sand Problems in the Brass Foundry.” Foundry | 
Trades Journal, vol. 53, pages 9, 241, 244. (1935) 














* In a report just issued by the Mines Branch, De : 
ment of Mines, Ottawa, on The Natural Bonded M ing 
Sands of Canada, by C. H. Freeman (No. 767, page 150), 
the value of bentonite is acknowledged, with certain 
qualifications. On the subject of synthetic moulding 
sands generally Freeman says that these have not 
hitherto found much favour in Canada, owing to widely 
distributed supplies of fairly good natural sands, and still 
more to the importation of very considerable quantities, 
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for long considered that grain size and moisture content 
are among the principal factors governing the surface 
| quality of castings, but in regard to grain size or shape 
| there appears to be some difference of opinion among 
| American workers. For example, D. A. Cameron. 
| writing in The Foundry for April, 1935, strongly recom 
mended round grain in the sand, and also preferred a 
gritty type of clay, to give high permeability and a high 
moisture content around 5-30 per cent. Dr. H. Ries. 
of Cornell University, however, in a discussion on 
sand research,* recommends caution in setting up 
standards, and, in connection with grain shape, said 
that formerly round grains were supposed to give the 
highest permeability, but later this proved to be 
incorrect. He also stated, in connection with clay. 
content tests, that the temperature of the water had 
an important bearing on the final results. 

Owing to its remarkably high dry strength, bentonite. 
bonded sand is particularly well suited for dry-sand 
moulding, for the dry strength of such a sand is rela 
tively even better than its green strength. In a par 
ticular instance the dry strength of a sand with 3 per 
cent. bentonite was 65 Ib. per square inch with a mois- 
ture content of 2 per cent. and as high as 122 lb. with 
moisture at 3-3 per cent., as compared with 35 Ib. and 
60 lb., respectively, for a sand with 5 per cent. colloidal 
clay, while the figures for 5 per cent. fire clay were 
still lower. The ramming density in all cases was 1-6 
It is important to note, moreover, that bentonite of a 
high grade is pure and entirely inorganic, so that there 
is a complete absence of gas or smell from this source. 
In dry-sand moulding bentonite can often be added 
to natural sands with advantage, a marked reinforcing 
effect being obtained out of all proportion to the smal] 
amount added. There is no doubt about this effect, 
though the exact cause does not yet appear to have 
been fully explained. 

The foregoing presents only a brief outline of some 
of the advantages of bentonite. The experienced 
foundryman will be able to judge of the effect of the 
various properties referred to, of the synthetic moulding 
sands on the quality of his castings, and on the cost 
and rate of production, especially if the foundry is of 
the mechanised type engaged on repetition work. A 
few general comments on the present position in regard 
to standards and tests may be added. 

Many suggestions have been made in regard to 
standardisation in connection with moulding sands. 
In a paper by T. R. Walker on the testing of steel- 
foundry sand,} surprise was expressed that the buying 
and selling of foundry sands to specification was not 
more widely practised. As a matter of fact, Questal 
bentonite, referred to above, can be supplied to rather 
stringent specifications, and in a general way it ought 
to be easier to devise standards for the synthetic 
moulding sands than for natural sands. In the subse- 
quent discussion on Mr. Walker’s paper, Dr. Skerl 
recommended caution regarding standards, but as a 
result of later contributions to the research on moulding 
sands, his ideas have been rather more constructive. 
In the United States a committee of the American 
Foundry Association has been at work for some years, 
and an important discussion on sand standards took 
place last year, in which Dr. Ries described some of 
the progress made and difficulties yet to be overcome. 
Grain size and distribution, as well as “ flowability,” 
are among the factors to be included in any authorita- 
tive standard. At the International Foundry Congress 
held a few years ago in Milan, Aulich suggested a 
classification of sands according to clay content, grain 
size and distribution, and moisture. 

A difficulty at present standing in the way of stan- 
dardisation is the number and variety of methods of 
testing, in which respect there is some discrepancy 
between British and American practice, which would 
need to be cleared up before the subject could usefully 
be carried very far. 








GENERATION OF ELecTricrry «tN Great Brivaty 
The official returns rendered to the Electricity Commus- 
sioners, Savoy-court, Strand, London, W.C.2, show that 
2,172 million units of electricity were generated by 
authorised undertakers in Great Britain during the 
month of January, as compared with 1,970 million units 
in January, 1936. The difference of 202 million units 
represents an increase of 10-2 per cent. 


CaRRIAGE oF Goops In BritisH Surps.—At a meeting 
of the London County Council on Tuesday, February 16, 
the General Purposes Committee recommended that, for 








an experimental period of twelve months, contracts for 
the supply of goods, materials and manufactured articles 
supplied directly from the source of production or manu- 
facture in the United Kingdom, where transport by se8 
was involved, should provide for carriage in British- 
owned vessels only, unless prior consent had been obtained 
for an alternative arrangement. A similar restriction 
to apply for the same period to goods required for con 





especially of the Albany sand, from the United States. 
Synthetic sands are now, however, being increasingly 


used in the United States, and must soon be in greater |- 


demand in Canada, owing to the depletion of supplies of j 
good quality material in convenient localities. 


tracts for building, engineering and other works 





* A.F.A, Trans., December, 1932. 
+ Foundry Trades Journal, vol. 51, pages 30 
(1934). 
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MARCH 5, 1937.! 
BANK PROTECTION ON THE 
MISSISSIPPI RIVER. 


Amone the great rivers of the world, the Missis- 
sippi ranks third in point of size of watersheds with 
a drainage area of the main stream and its tribu- 
taries of about 1,240,000 square miles—being 
exceeded, in this respect, only by the Amazon and the 
Approximately 13,000 square miles of this 


Congo. 


area lie in Canada, while the remainder is within the | 


geographical boundaries of the United States. The 
extreme eastern boundary of this watershed is 
within 250 miles of the Atlantic, while its western 
limits are within 500 miles of the Pacific Ocean. 
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| composed largely of rolling forest country. Drain- 
lage is badly defined and the region is one of 
numerous swamps and small lakes. The western 
and south-western portions of the watershed are, 
on the other hand, composed of plains or gently 
rolling country, almost totally devoid of forest in 
its primeval state. The eastern areas are character- 
ised by diversified features, and were largely covered 
by forest in their natural state. Portions of this 
region have, however, been thickly settled and 
highly developed, both industrially and agri- 
culturally, as compared with other sections of the 
basin. Great sections of the primeval forests which 





formerly existed in this area have now disappeared, 
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The drainage basin covers all or parts of 31 States 
in the Union and two Provinces in Canada. The 
area involved is characterised by great variety 
topographically, ranging from elevations exceeding 
10,000 ft. in the Rocky Mountains and 4,000 ft. and 
upward in the Great Plains region on the west to 
1,466 tt. at its source and, of course, practically 
sea level near the Gulf of Mexico. From the Appa- 
lachian Mountains, which form the eastern limits 
of the watershed, the topography falls to elevations 
varying from 2,000 ft. to 4,000 ft. in the Appalachian 
Plate au. In contrast with the east and west 
divides, the northern divide is comparatively ill- 
defined and consists of an irregular series of eleva- 
tions varying from less than 1,000 ft. to more than 
2,000 ft. above sea level. From its source to the 
Head of the Passes in the delta region, the Missis- 
‘ippi flows in a general southerly direction and 
‘raverses a channel having a total length of about 
2,470 miles. 

The northern portion of the watershed is well 
within the glaciated Great Lakes region and is 
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although in the mountainous areas of Western 
Virginia, North Carolina and Eastern Tennessee 
and in limited areas elsewhere, extensive forests 
are still to be found. 

The most interesting feature of the entire Missis- 
sippi River watershed is its alluvial valley, or that 
portion of its basin which was subject to overflow 
by the river in its natural state ; this extends from 
Cape Girardeau, Mo., just north of the confluence 
of the Ohio River, southward through an enormous 
alluvial flood plain which terminates at the approxi- 
mate latitude of Baton Rouge, La. Below this 
point, the river has built a great fan-shaped delta 
into the Gulf of Mexico. The terms “ alluvial 
valley’ and “flood plain,” as applied to the 
Mississippi River, are popularly understood to 
include both the true flood plain and the delta 
region to which reference has been made. 

In general, the annual rainfall increases from the 
western to the eastern divide, and from the northern 
divide to the Gulf of Mexico, ranging from an 
average of approximately 50 in. over the southern 
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portion, through about 45 in. in the north-eastern 
and 30 in. in the north central areas, to about 
20 in. in the north-western area. The average 
rainfall over the entire watershed is approximately 
30 in. per annum, while the discharge of the river 
system, including that of the Red River before its 
bifurcation between the Atchafalya and the Missis- 
sippi through Old River, ranges from an observed 
low flow of 110,000 cusecs recorded in 1936, to an 
estimated discharge of 2,400,000 cusecs during the 
great flood of 1927. 

While there is no need to give a detailed geological 
history here of the alluvial valley of the Mississippi 
River, the occurrence in this area of certain essential 
materials of construction, to be referred to later, 
justifies a brief reference to the theory of their 
origin. The Cretaceous and Tertiary rocks beneath 
the alluvial valley are deeply covered with a chaotic 
arrangement of sand, gravel, clays, loam, &c., 
which together form an alluvial mat of varying 
consistency depending upon the hydraulic condi- 
tions prevailing at the point where it was deposited 
by the river. The rounded forms of the coarser 
materials in this alluvial mat indicate that they 
were transported over great distances by strong, 
rapid currents. The non-alluvial bluffs adjacent 
to the alluvial formation consist of a layer of Ter- 
tiary clays, over which there is a layer of ‘‘ Citron- 
elle’ sands and gravels, and in general, this is 
capped with a deposit of predominantly silicious 
silt which shows no evidence of stratification and 
which is known as Loess. The process by which 
these vast deposits of Loess were formed has been 
the subject of some controversy, but the generally 
accepted theory seems to be that the material was 
originally deposited by the river throughout long 
sections of the alluvial valley and that high winds 
picked up the Loess from the low-lying ground and 
deposited it along the escarpment toward which 
the wind blew. Whether this was so or not, the 
fact remains that to-day the material is found 
capping the non-alluvial bluffs, sometimes as much 
as 18 miles wide and ranging in places from up to 
75 ft. in depth on the river face, extending gene- 
rally along the top of both the east and west escarp- 
ments from the northern limit of the alluvial valley 
southward to a point near Baton Rouge, La. Fig. 1 
is a view of a typical Loess deposit at Magnolia 
Bluff, being worked to supply material for the 
purpose described below. 

The natural banks of the lower river being uni- 
versally composed of alluvial deposits, save where 
the stream occasionally follows the bluff lines, the 
sediment carried by the stream is mainly sand, 
gravel, clays and various kinds of silt; and this 
is constantly being deposited and again picked up 
by the river current. The stages through which 
this phenomenon passes are apparent from an 
inspection of any typical bend on the lower river 
such as is illustrated by the diagrams, Figs. 3 to 12, 
page 250. The channel of the river consists of a 
series of reversed curves joined by straight reaches 
of varying lengths known as “ crossings,” so called 
since, as the stream flows round a bend, the force 
of the current bears first against the concave bank 
and then in passing to the reverse bend below, the 
current shifts or “‘ crosses ’’ from one bank to the 
other. The current impinging upon the concave 
bank of a bend causes active subaqueous erosion, 
which takes the form of bank caving, a typical 
example of which is shown in Fig. 2. The detritus 
cut out of the caving bank is borne downstream 
and most of it comes to rest at the first crossing 
and at the convex bank of the bend below where it 
is dropped by the slackened water. As one bank 
caves in, therefore, the opposite bank builds up at 
some point below. The process normally begins 
with a deposit on the building side of the channel 
during flood stages. This process continues until 
a bar appears above the falling water of the receding 
flood. Vegetable growth then takes hold and, 
through a process of constant building during floods 
and increasing resistance to flow caused by the 
growing vegetation, the sand-bar is finally raised 
until it becomes an integral part of the river bank. 

Caving may occur at any river stage, wherever 
the current approaches the bank at any appreciable 
angle,as in bends. The period of greatest destruc- 








tion at any point normally occurs on a falling river 











from medium stage downward. This period is, | 
however, comparatively short and, while the | 
maximum rate of destruction occurs then, the 
greatest aggregate loss results from the gradual 
but continuous attack of the river at low and 
moderate stages. Moreover, the rate of caving 
may be expected to increase with the sharpness of | 
the bend. In general, these two principles hold, | 
but bank caving does not bear a fixed or constant 
relation to the radius of bend curvature. The | 
effect as a whole is the result of a complex com- 
bination of various factors, including depth of 
water, direction of flow, degree of bank curvature, 
character of bank soils, amount of bank moisture, | 
seepage, and so on. Of these, perhaps the most | 
important are the degree of bank curvature, velocity | 
of flow, and the character of the bank soils. The | 
point of maximum caving in a bend will normally | 
move with variations in stage, and is usually found | 
at the head of the bend, but, as the stage rises, it | 
normally moves downstream until, at full bank 
stage, it is usually located at the foot of the bend. 
The protection of the banks of the Mississippi | 
River has been one of the principal tasks of the | 
Mississippi River Commission since its inception | 
in 1879. The problem here presented, while | 
differing in detail and magnitude from that to be | 
found elsewhere, has much in common with od 
general problem of river stabilisation where the 
stream passes through soil that may be freely eroded. | 
The greatest flood on record on the Mississippi | 
27, served to concentrate | 
| 
| 
| 








River, which occurred in 1927, 
attention upon the necessity of more adequate 
control measures along this stream than had pre- 
viously been taken. As a result, a comprehensive 
flood-control project was adopted by the United 
States Congress in 1928, to be carried out by the 
Mississippi River Commission under the Chief of | 
Engineers of the United States Army. In connec- 
tion with this work, a modern hydraulic laboratory, | 
known as the Waterways Experimental Station, | 
has been established at Vicksburg, Miss., where | 
experiments and studies are carried on to determine 
the solution of the river problems by the use of 
models on a large scale. The project adopted by | 
the May 15, 1928, Flood Control Act, provided for 
enlargement of the levee system and for the provision 
of emergency floodways to relieve the leveed channel | 
of excess floodwater. A supplementary Act of 
June 15, 1936, amplified the scope of the 1928 pro- 
ject, by providing for permanent floodways, the | 
protection of agricultural lands in the alluvial 
valley above the reach of Mississippi River back- 
water, but subject to headwater floods of the St. 
Francis and Yazoo Rivers, and by provision for a 
supplementary outlet from the Atchafalaya Basin | 
to the Gulf of Mexico. 

Since 1928, more than twice the quantity of earth 
(612,000,000 cub. yards) has been handled under the 
direction of the Mississippi River Commission as 
was removed in digging the Panama Canal. With | 
a view to increasing the flood discharge capacity | 
of the river in particular sections, 12 cut-offs have 
been excavated in a 372 mile stretch between the | 
mouths of the Arkansas and Red rivers and. as a 
result, the mileage of the stream has been reduced 
by 100-6 miles. These cut-offs, of which par- 
ticulars are given in the Table annexed, have been 
excavated across the necks (varying from about a 
mile to more than 4 miles in width) of great bends 
ranging from 8 miles to 15 miles long 





in the stream- 

formed as a result of a process of continuous and 
persistent meandering of the Mississippi River in its 
alluvial valley. The excavation for these cut-offs 
was confined to so-called pilot channels, and in 
each case it was anticipated that the river itself 
would gradually widen these out until almost, if 
not the entire flow, would follow the shorter courses. 
Experience is proving the of earlier 
surmises that where such cut-offs are provided, the 


soundness 


original river channel around the curved portion of | the development of concrete mattresses as a means | and the high cost per mile of revetment to } 


the old by-passed river bed will silt up and the bend | 
eventually fall out of use, even as an emergency 
channel. Incidentally, it may be pointed out} 
that on numerous occasions in the past, the Missis- 
sippi River has, of its own accord, frequently cut 
across the necks of such points, the old entrance and 
exits to these bends becoming sealed up to such an | 
extent that lakes which take the shape of the original 
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river in these curves were formed, Many such 
lakes may be seen to this day, one being illustrated 
by the map, Fig. 17, page 262. Wig. 15 and its 


| key map, Fig. 16, page 262, show two recent cut-offs 


and the effect they have had on the river. This 
view shows plainly the Leland and Tarpley cut-offs, 
and in the distance the Ashbrook cut-off, of all of 
which data are given in the Table below. 

Since the founding of New Orleans by Sieur de 
Bienville in 1717, bank protection along the Missis- 
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| bitumen was extensively used as a mortar base in 
masonry and as a waterproofing medium. It is 
recorded, we believe, that in 1300 B.c. the Assyrian 
king of that date employed bitumen in connection 
with bank stabilisation on the Tigris. Over three 
thousand years have lapsed between the date of 
those operations and the first definite proposal for 
the use of such materials, reinforced or otherwise, 
for river bank protection work presented in 1917 
by Lieut.-Col. G. McC. Derby, Corps of Engineers, 








Misstssrpr1 River Cur-Orrs BETWEEN ARKANSAS River AND Rep River Lanpine (372-3 miles). 


Mileage and Distance Refer to Centre Line Bank-Full River. 








Distance in Miles. 


Fall Across Neck.t Discharge. 











of bank revetment in 1914. To-day large-scale 
revetment operations are being carried on by means 
not available a few decades ago, and through the 
use of materials which, while known for centuries 


| past, have only recently been adapted to river| bank protection is almost exclusively by som 


work of this kind. 
The records of ancient civilisation show that 
Babylon and Assyria, for example, 


in ancient 








| Location Original —_—— 
: by 1913 Length | 
. ) . . . 
Name. Opened. River Across | Around | Net of Cut | At High | At Low 
|  Mileage.* Neck Bend | Shorten-| in Feet.| Water | Water Cusecs. Date 
| | in 1934. | in 1934. ing. 1929 (ft.)| (feet). | 
}. pee — 
Ashbrook Nov. 19,1935 $43-9-456-4 | 1-9 13-3 11-4 | 4,530 | 5-4 2-8 927,000 | Apr., 1956 
Tarpley | Apr. 21, 1935 461-2-472-2 3-6 12-2 8-6 13,000 | 1-8 3-4 679,000 | Apr., 1936 
Leland | July 8, 1933 72°2 5] 1-4 11-2 9-8 | 3,900] 4:3 3-4 895,000 | Apr., 1936 
Worthington | Dec. 25, 1933 7-513-3 | 3-8 8-1 | 4:3 | 17,600] 3-7 1-6 | 287,000 | Apr., 1936 
Sarah Isl. Mar. 23, 1936 ‘ 4 3-2 8:5 | 53 | 12,600) 2-2 3-0 96,000 | Apr., 1950 
Willow Pt Apr. 8, 1934 564-0-578-0 4°7 12-4 7-7 | 22,000 4-0 3-7 414,000 | Apr., 1956 
Marshall | Mar. 12, 1934 587 -0-5093 -0 8-1 73 | +42 | 13,600 2-4 2-2 | 527,000 | Apr., 1936 
Diamond Pt. | Jan. 8, 1933 613 -6-626-0 2-6 | 14-6 12-0 | 9,175 2-2 4-2 612,000 | Apr., 2999 
Yucatan Fall of 1929 638 - 3-648 -0 2-6 12-2 9-6 11,000 | 3-7 2-8 | 1,100,000 | Apr., 195° 
Rodney | Feb. 29, 1936 663 -7-672-2 4-1 | 9-9 5-8 13,000 | 2-7 2-0 107,000 | Apr., 1936 
Giles | May 25, 1933 689°5-704-1 2:9 | 4°( 11-1 10,000 4°6 2-8 323,000 Apr., 1806 
Glasscock Mat. 26, 1933 722 -5-736-7 4-8 | 15-6 10-8 20,800 3-2 8-4 170,000 Apr., 1% 
Linn . ‘ | 7" . 4 
Totals | 38-7 | 139-3 100-6 151,205 40-2 35 
* Below Cairo + Before cut-off was made. 
sippi River to prevent excessive erosion in some of ; United States Army, who was then District Engineer 
its many bends has progressed through various | of the Second New Orleans Engineer District. 
| ’ al . > y > 
| stages, including the successful development of| The enormous areas of river bank along - 
| heavy willow mattress work by 1899, followed by | Mississippi subject to more or less vigorous attac 
j . rotect 


| them has led to a continuous efforts to increase the 


| effectiveness and decrease the annual cost of the 
large-scale operations involved. From Cairo, ill. 
|south to near the mouth of the Mississippi River, 

form 
of revetment. Recent years have seen the de velop- 
ment of what were hoped to be fairly pe'™ ap 


| types, including articulated concrete-bloc! 
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lap concrete-slab mats. With these and simpler 
forms of brush mats, practice in design and con- 
struction have been perfected in both equipment 
and methods of construction to the point where 
little, if any, further reduction in cost appeared to 
be possible. Nevertheless, unit costs continued to 
be high, and even with concrete a satisfactory 
degree of permanence was not obtained. 

In prosecuting the study of the development of a 
type of bank revetment likely to be more effective 
and less ostly than those hitherto employed, a 
small experimental plant for the fabrication and 
laying of a reinforced asphalt mat was constructed 
in 1933, for test purposes, and from studies made 
with this unit, a full-scale plant was developed. 
- full-scale plant has now been in operation a 
‘uiicient length of time and has placed enough 
mattress to prove beyond question the value and 
effectiven ss of this type. At 11 different locations, 
r- the New Orleans area, many of which are in- 
: ve in Figs. 13 and 14, upward of 250,000,000 
~ ". have been placed, averaging about 500 ft. 

1 width and covering about 9 miles of bank. In 


these plans the ~vetment i : 
in blad e asphalt mattress revetment is shown 
There are two general uses for bank protection ; 
protection for some particular bend 
er place where the problem is purely one of 


the first is asa 
or oth 
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local protection. Such local protection may be 
required for a threatened level, town, valuable 
improvements, public utilities, industries, or any 
combination of these. The second class is the use 
of protection as part of a plan for the general 
stabilisation of the river. Bank protection on the 
Lower Mississippi River, is now adopted largely 
with a view to securing general river stabilisation, 
in order to maintain a favourable alignment of the 
river, either as it exists or as it is finally developed 
by cut-offs, dredging, or natural caving; or to 
ensure the permanence of other important features 
of the flood-control programme; to improve 
navigation ; to improve the hydraulic properties 
of the river; and, finally, as the incidental result 
of the above, to protect other public and private 
property along the river. It may be well to point 
out that the problem of constructing and of effect- 
ively laying mattresses in currents as swift as 7 ft. 
per second, and in depths of water as great as 160 ft., 
and with mattress widths as large as 600 ft. from 
the water’s edge, is obviously a matter requiring 
excellence in design, as well as a highly co-ordinated 
plant and personnel for fabricating and laying. 

The requirements for successful bank protection 
by means of subaqueous mattress work may be 
enumerated as follows: (1) The mattress must 
retain its original tensile strength, flexibility and 





other physical properties for as long a period of 
time as is possible; (2) the mattress must be free 
from all openings or other interstices, since it has 
been recently established that scour has proceeded 
even through the interstices between the framing 
of willow mattresses and through the cracks of 
concrete revetment at a rate quite inconsistent with 
any idea of permanent protection ; (3) it must be 
durable, i.e., all exposed parts of the mattress must 
be resistant to corrosion, decay, abrasion, and other 
destructive agencies ; (4) the first cost of the work 
must be low if the general stabilisation of the river 
is to be economically feasible ; and (5) the high costs 
experienced in the past must be considerably re- 
duced or eliminated. Low maintenance cost is an 
important consideration in so far as Mississippi 
River bank protection is concerned, because previous 
types of protection, despite all the ingenuity em- 
ployed in designing, constructing, and laying them, 
have, under the severe attacks of the stream, required 
extensive maintenance and often reconstruction. 
The result has too often been that a much larger 
proportion of the money allotted to bank protection 
work has hitherto been spent in repairing and restor- 
ing existing work, rather than in extending the pro- 
tection to new areas. Recent examinations have 
shown that steel wire, nails, and other steel parts 
of willow or concrete mattresses rust away at an 
unexpectedly rapid rate when permanently im- 
mersed in the water of the Mississippi. Willow and 
timber have also been found to deteriorate in like 
conditions at a rate which renders them unsuitable 
for permanent structures, 

In the search for a type of revetment for the 
banks of the Mississippi that would meet the above 
requirements, attention somewhat naturally turned 
to some type of asphaltic mixture. Such material 
is well recognised as providing a good measure of 
permanence ; it is waterproof and, consequently, 
can be counted on to protect reinforcing material 
bedded in it. It appeared, therefore, that if a com- 
pound could be developed at a reasonable cost 
that would be flexible enough to stand the stress of 
launching after the manner adopted with previous 
systems, and sinking, and yet strong enough to 
maintain its shape, an ideal revetment material 
would be obtained. The first step in the develop- 
ment of the asphalt mattress was, therefore, to 
determine whether any mixture of asphalt and 
mineral matter could be made which would have 
properties such as appeared to be required. A study 
with this object in view was made during July and 
August, 1932, and it was then found that a suitable 
mixture could be made of several different com- 
binations of materials. The next step was to 
determine whether any of the available natural 
mineral materials could be used to produce a mixture 
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of the character desired, and for this purpose a 
complete survey was made of all the alluvial and | 
non-alluvial mineral materials occurring within the | 
limits of the Second New Orleans Engineer District, 
that is from within a few miles of Vicksburg, Missis- 
sippi, to the Head of the Passes, to determine what 
materials were available, their extent and uniformity 
of occurrence, and to procure large representative 
samples for study in the laboratory, the object being 
to find materials that could be obtained in large 
quantities and at small expense, needing a minimum 
of preparation. For this study, nearly 200 samples 
of sand, silt and non-alluvial soils were collected 
in the region between New Orleans and Vicksburg. 
Sand was taken from all river bars of any size 
between Baton Rouge and Vicksburg, and samples 
of the non-alluvial Loess were taken from the many 
extensive deposits that cap the bluffs in this region. 
These were graded and classified, and the study 
of mixtures was begun. It was early realised that 
the large output, which was so desirable in a plant 
of the kind contemplatéd, would be most easily | 
obtainable if the materials used were uniform to a 
high degree. Particular attention was, therefore, paid 
in the survey to ascertaining the uniformity of occur- 
rence of the several materials which were favourably 
considered. For instance, in the case of sand-bar 
sand, samples were taken at many points along a 
sand-bar several miles long, so as to ascertain the 
extent of the variations, both as to the horizontal 
and vertical disposition of the sand. In some cases 
sand was dug from a multitude of holes spaced 10 ft. 
apart in both directions. A sieve analysis was then | 
made of each individual sample, and these analyses in 








| the value was lower. 


and 66 per cent. of sand-bar sand, the Loess being 
drawn from the deposits of which Fig. 1 is typical. 
The fourth or final step embracing the design 
and construction of a large scale reinforced-asphalt 
laying plant was next undertaken and pushed with 
dispatch by the regular personnel of the Second New 
Orleans United States Engineer District. The 
actual construction was done by the United States 
Engineer Depot, which is a part of the same organisa- 
tion and has long been in operation at New Orleans 
for constructing and maintaining river equipment. 


(To be continued.) 








THE ENGINEERING OUTLOOK. 
IX.—TExTILE MACHINERY. 


Tue slight but noticeable improvement in the 
position of the textile machinery industry which 
was commented on last year continued during 1936, 
and, with the textile industries themselves, even 
including cotton, in a substantially sounder position 
than has been the case for some time, the prospects 
for the textile-machinery firms are correspondingly 
bright. Figures now available from the Import 
Duties Act Inquiry reports for production in 1933 
and 1934, which are given in Table I, show that 
in the latter year the volume of production was 
substantially in excess of that in 1930, although 


In 1934 machinery for spinning and preparatory 





processes accounted for 53 per cent. of the total 


TABLE I.—TextTi_e-MAcuHINERY PRODUCTION. 





turn were compared with each other, as well as with 


a composite sample including all samples from that | 


particular location. It was thus found that sand-bar 
sand was uniform over a wide area, and that a uni- 
form product might be obtained, provided the equip- 
ment used for procuring and handling it did not 
artificially produce segregation. It was also found 
that the character of the sand was dependent upon 
its location on the sand-bar, and that sands from 


similar or corresponding locations on different sand- | 


bars were alike in grading or range of particle size. 
From similay studies of the very fine silicious 
material or Loess deposits, the latter was found to be 
remarkably uniform, samples taken 10 ft. apart, 





10 miles apart or even 100 miles apart, having 


substantially the same mineral composition and the | 


same range of particle size. 

The Asphalt Institute, of 801, Second-avenue, New 
York, an organisation set up to further the use of 
asphalt and serve commercial users of this material, 
was called in to co-operate in the development of 
a suitable mixture, and their chemist, Mr. F. C. 
Field, was detailed to this work and participated 
in the survey described as well as in the subsequent 
laboratory studies, when the field work was com- 
pleted. These studies were made to determine 
whether a suitable asphaltic mixture could be made 
from the natural low-cost local materials, and, 
pushed energetically, extended over a period of 
several months, with the result that a thoroughly 
satisfactory mixture was found to be possible with 
the materials available. The laboratory experiments 
also demonstrated that no expensive preparation 
would be necessary for either material. 

The third stage of the problem consisted in demon- 
strating that a reinforced asphalt mattress could 
be built and laid in the Mississippi River under 
working conditions. To this end, an experimental 
mattress laying-plant was designed and constructed 
at the District Engineer’s Depot, and was put into 
commission, laying experimental mattresses, early 
in 1933. After several weeks of operation, it was 
apparent that the proposed new type of mattress 
was feasible. Experimental mattresses were con- 
structed, poured, and launched in a satisfactory 
manner. Conditions involving air temperatures 
ranging from 20 deg. to 85 deg. F., current velocities 
ranging up to 5-75 ft. per second, and river depths 
up to 90 ft., were successfully met. The mixture 
selected as a result of the laboratory studies proved 
to be thoroughly suited to the work ; its composition 
by weight was as follows :—12 per cent. of 30 to 40 
penetration, steam-refined, petroleum asphalt ce- 
ment, 22 per cent, Loess, 90 per cent. of which passes 
through a sieve having 200 meshes per square inch ; 
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machinery imported comes from Germany (1,516 
tons in 1936 compared with 1,472 tons in 1935), 
A monthly average of quarterly imports is shown 
in Table III. The continued high average value 
per ton shows that the machinery imported consists 
mainly of special types. 

The decline in the British exports of textile 
machinery noted last year continued in 1936, 
when the tonnage dropped by about 21 per cent. 
to 53,207 tons, valued at 5,960,000/., compared 
with 67,115 tons, valued at 6,914,000/., in 1935. 
In the past there has always been an important 
export trade in textile machinery to France, but 
with the depression in the French textile industries 
this dropped from 8,026 tons in 1930 to 925 tons 
in 1935 and 936 tons in 1936. It is to be hoped 
that the gradual recovery which France appears 
to be undergoing at the present time, combined 
with the more liberal tariff and quota policy of the 
present French Government, will lead to the recovery 
of some of this trade. 

Two other important markets have been virtually 
lost to the British textile machinery industry, viz., 
exports to China, which were 10,511 tons in 1930, 
dropping to 2,819 tons in 1935 and 616 tons in 1936, 
and exports to Russia. Though the latter recovered 
slightly to 614 tons in 1936, they are very small com- 
pared with the 1930 figure of 8,239 tons. In the former 
case Japanese competition has been an important 
factor; in the latter, the increasing home produc- 
tion, which, as remarked last year, is already 
enabling Russia to export such machinery to Turkey. 




















| | 
1930 1933. 1454 
| ‘Tons. £000's. Tons. £000's. Tons £000's 
| Spinning and twisting, including preparatory processes. | 49,131 | 3,267 40,536 2,332 49,480 3,369 
| Processes preparatory to weaving but subsequent to) | 
spinning and twisting ° oe | | 2,690 195 2,976 207 
| Looms for weaving } 12,337 639 |) 
Plain f 15,142 683 11,855 | 499 
Box .. ; ; ; }} 4,992 301 
Bleaching and dyeing L 7 493 | 510 J 2,524 28 3,848 | 323 
Printing and finishing a ™ | : \ 3,561 242 5,325 | 372 
Hosiery and knitting 514 | 252 1,265 674 1,691 686 
Lace and net . 196 | 7 219 29 299 | 40 
Other textile machinery 1,780 150 4,467 334 3,160 O24 
ee es —_—|— - 
Total > ‘ ° de .| 71,381 7,045 70,394 | 4,737 83,626 | 6,321 
| Replacement parts ee - ; “a : - 2,268 - 1,833 2,026 
| Accessories sold separately | 3,085 3,128 3,266 
= sdhiulemasiiooaied a ° a 
| 12,398 9,698 | 11,615 
|output value (excluding parts and accessories),; Taste I1.—Tertile per eae 2 United Kingdom 
but this section showed the least expansion of nee Se : 
all compared with 1930. Production of looms| — 7 
. >x | " ndex 
accounted for 13 per cent. of the total; bleaching, Monthly | Veluma. | PP — } Value | (913 
i apr Sarre Average. ; 104 per ton 00) 
dyeing, printing and finishing plant for 11 per cent. ; 100). 1 
and hosiery and knitting machinery for about 11 per . en - 
cent. also. This last section has shown an amazing Tees. € 
expansion in recent years; the value of the output eon ; 411 100 71°6 100 
in 1934 was 2-7 times that in 1930 and there has | ““j.¢ gr 611 148-7 180-3 251-8 
been a very considerable further increase since then.| 24 ,, 768 186-9 172-4 =e 
Me ° ° e ° 3rd 642 | 156-2 180-5 252-1 
In the long run, prosperity in the textile-machinery | 4ty, " “") 363 ~«C«|:Ss210-0 170-2 23-7 
industry depends on activity in the various textile | 1930— nie 
7 y Ist Qr. 564 | 137-2 | 169-4 236-4 
. ¢ 9: 9. . 266-3 
Taste Il.—Net Imports of Textile Raw Materials. =] oH = a = ad 315-6 
(000's omitted). 4th | 453 110-2 | 196-0 273-7 
—— 1931— epee eds Peed 
| 22 2-7 258-5 
| 1930. | 1931 1932. | 1933, | 1934. | 1935. | 1936 —? rT Lod 0 192 7 269 1 
ee ! $rd 380 | 92-5 154-5 | 215°8 
| | | 4th 649 157-9 192-5 268-9 
Cotton | 511 | 470 | 537 | 605 | 537 | 535 | 665 | 1932— 
Wool 242 | 261 | 192 268 | 236 | 270 290 Ist Qr 1,130 274-9 | 131-0 183-0 
Silk 175 | 149 | 209 | 246 320 | 281 | 304 2nd ,, 531 | 129-2 133-7 196-7 
Flax | 41 43 | 49 51 | 62 56 66 rd ,, 323 | 78-6 159-0 222-1 
Hemp 69 | 72 | 62 64 | 86 | 85 | 91 4th | | 559 | 136-0 142-4 198-9 
Jute 126 139 130 148 173 152 166 1933— | aa" 
| | Ist Qr 262 63-7 | 209-9 93-2 
7 es : rs ase cia Oe 218 53-0 | 210-8 —s 
manufacturing industries, some idea of which can| 3rd ,, 341 o3-0 | mis 350°7 
i : . 4th ,, 345 83-9 179-5 ‘ 
be obtained from the figures for imports of textile | ,934— | L 
: om ‘ hie 995-3 314-7 
raw materials shown in Table II. It will be seen aot @. ‘| on | ae-5 173.8 342-8 
: : : 2nd ,, ¢ | 120- 73-8 242°8 
that in all cases there was a substantial expansion| 3,4 | 439 | 106-9 186-7 260-7 
. . . ed . 4 ! . >i 75 h 
compared with 1935— in the case of cotton it was as x. | 423 103-9 202-1 - 
much as 24 per cent. One important section of | "js: gr. | 859 136-4 189-5 ose 1 
the textile industry is not included in this table, i 4) Se a oS 275-8 
* . 3rd ,, 512 24- 97-5 -d4 
namely, rayon and staple fibre, which has, of course, ath - 606 | 147-5 | 218-0 02-4 
accounted for considerable purchases of textile | 1936— | 94.8 
machinery ' — = He Ho H 7 4 
vy: 2nd ,, | 757 186-5 = 268-0 
| Apart from the home production, imports of me Le 3 of 260-0 
| textile machinery are of substantial importance, : pe 3 
| particularly of knitting machinery, imports of which | —_ = ait " from 
‘increased further in 1936 to 2,679 tons compared|The monthly average of quarterly — ie 
| with 2,024 tons in 1935, and almost exactly twice | the United Kingdom is shown in Table I ; r\ the 
|the imports in 1934. A large part of the knitting| opposite page. It will be observed tha 
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increase in the average value per ton of exports| been considerably higher owing to the elimination | American mule yarn counts from 46’s down to 27’s 
remarked on last year continued, in 1936, but was | of weak sellers, partly as a result of the price-fixing | (with the exception of 32’s) was signed on bebalf 
insufficient to offset the decline in volume. schemes to which reference is made below. In| of 50 of the 53 firms concerned towards the end of 
Tables V and VI, which give international exports | spite of the considerable criticisms of its drafting, | 1936. This agreement, which is legally binding 
of textile machinery from the five chief countries | progress has been made with the attacking of the|for two years, resulted in increases of jd. to 4d. 
by value and volume, respectively, make a sorry| redundancy problem under the powers conferred | per Ib. in yarn prices, the total number of spindles 
showing as far as this country is concerned, the| by the Cotton Spinning Industry Act, to which | covered by the agreement being 5,196,310. With 
Tapte IV.—Testile Machinery. United Kingdom reference was made last year. The Spindles Board | the completion of this agreement, which, though 
Exports. has been established and has conducted its first| at present working on a ‘ gentlemen’s basis” is 
ann Wiinidde sae eine __—— |inquiry into the spindle capacity of the industry, | claimed to be legally enforcible, it is stated that 
Monthly | yvonme. | PE - Value oe which showed that on September 14, 1936, this| 12-5 million spindles, representing 140 mills, or 
avenge. | 100), | Per ton. 100). was 46,022,431 mule equivalent spindles. Yarn | one-third of the whole industry, are operating under 
| . P ry, are operating under 
a na A —————— |spun from American cotton represented about] price agreements. Moreover, since the participants 
mt Rj ae af on 75 per cent. of the total yarn output. in the latest agreement are also the principal 
1929 ‘ sates For the six months ending September 14, the | producers of 32’s and 54’s, the prospect of extending 
1st @ | ners 71-3 g0-8 498-3 industry operated at about 77 per cent. of its| the agreements to those counts is good. 
i | 10,920 73-6 92-5 198.9 capacity, and it is estimated that there were nearly| The agreements have been further strengthened by 
ith ,, 9,589 64-6 95-2 204-7 10,500,000 mule equivalent spindles more than | the acceptance, in principle, of a price maintenance 
wat | q P ptance, in princip P 
Ist Qt .| 8,894 59-9 95-2 204-7 required had operation been on a full-time basis.|scheme by the yarn doublers, who control about 
~ vane 7s =. 208-6 This confirms the estimate of 10 million redundant | three million spindles. On December 11, moreover, 
‘th | “2] 6268 42-2 92-3 198-5 spindles given last year. During the same period | 81-19 per cent. of the Egyptian section voted in 
1 pa ont 0 ~~" 6,200,000 mule equivalent spindles were completely | favour of the establishment of a price agreement, 
a | 4481 | 30-2 98-2 911.2 idle, and of these 4 millions were in 76 mills which | which will cover Egyptian yarns, Egyptian type 
ard ., 4300 20-3 se] 11-0 did not run atall; 2-2 millions were in mills working | hosiery yarns, and fine American yarns of 58’s 
on” , 2. : P but were themselves idle twist and upwards and 70’s weft and upwards. 
1932 . pw! P 
ist Qe - i a8 as-6 Closely linked with the reduction of redundancy,|The Egyptian section formerly escaped many 
ord” 4796 | 32-3 89-0 191-4 but perhaps of more direct importance to the| of the troubles which faced the American spinners, 
706 | ¢ | but perhaps of x et impo P 
ot 5,089 34-3 87-0 187+1 textile-machinery industry, is the upward tendency | but with the recent trend of spinners to change from 
“Ist Qr 4,492 30-8 95-3 204-9 in yarn prices, since this enables spinners to cover| the coarse to the finer counts if possible, it has 
= oe | =< s-s ant-7 their depreciation charges and put something} become increasingly affected. Prices of Egyptian 
ith 5605 37-8 83-3 179-1 aside for renewals of plant. In addition, the return | yarns had already been raised by about 20 per cent. 
-— a Wane Pog Als «. . wee of greater confidence is likely to assist in the same | in mid-November. 
~s. ‘| e780 |) 45-7 85-8 | 184-5 direction, and borrowings by the cotton industry,| A wage advance of 1s. 14d. in the pound was 
= » .| sees | 3 =< +44 which the figures for bank advances classified | granted to the spinning and cardroom operatives 
1935—" sites . mae ve by industries given by the chairman of Lloyd’s|in December, 1936—representing about 40,000 
- > : & a . y . P . 
—e io | Ss mee | mes Bank at their annual general meeting showed | workers—while shortly before, the weavers received 
2nd ,, . 5,70: j 38: 2-2 | 220- . : " « . 
rd ‘| 5303 | 35-7 | 101-9 | 219-0 to have sunk to very low levels in recent years| increases of from 1s. 6d. to 3s. in the pound, so 
a -| 5497 | 37-0 | 106-0 228-0 compared with formerly, are likely to increase. | that costs in the industry are rising. This, however, 
ist Qr 4686 | 31-6 | 109-1 234-8 Average mill dividends increased slightly to 1-89| is of less importance when viewed against the 
~ (foe fae’ | t= HH per cent. for 158 spinning and manufacturing | background of the firmer prices and bigger volume 
ith ” 1612 31-0 111-7 340-0 concerns, compared with 1-72 per cent. in 1935,|of trade which has recently benefited the industry. 
e i Pz. Aiea Se _| but what is more important is that considerably | There is no doubt that with this improvement 
TABLE V.—INTERNATIONAL EXPORTS OF TEXTILE MACHINERY. (£000’s. OMITTED.) 
ms _— : : ‘ 7 z i — ae one wr one Pe re a 
1929, i} 1930. 1931. 1932. | 1933. 1934. | 1935. } 1936.* 
hl 1} i] 
| Per || Per ||} | Per || | Per || Per || Per Per || Per 
>, } | 
£'000s. | cent. £000’s. cent | £000's. cent. £000's. cent. || £000’s. cent. || £000's. cent. £000's. cent. || £000's. cent. 
Vnited Kingdom 11,644 | 38-5 8,628 40-5 || 5,281 37-9 || 5,508 | 39-6 | 5,178 | 38-5 | 6,672 40-3 6,914 | 40-3 | 5,960 33-6 
\iermany ..| 12,441 41-2 8,496 | 39-8 5,383 | 38-6 5,307 | 38-2 5,238 | 38-9 6,020 | 36-2 6,325 | 36-9 7,350 | 41-4 
‘hited States 2,812 9-3 1,731 8-4 1,497 | 10-7 1,232 8:8 1,170 8:7 1,445 8-7 1,702 9-9 2,163 12-2 
France Je 1,007 3-5 764 3-6 624 4°5 782 5-6 841 6-2 876 5-2 804 4-7 790 4°5 
Switzerland 2,336 7-7 1,633 7-7 1,152 8-3 1,080 7:8 1,042 7:7 } 1,602 9-6 1,397 8-2 1,428 8-3 
Je : 
Total | 30,240 | 100-0 | 21,302 | 100-0 | 13,987 100-0 | 13,909 | 100-0 | 13,469 | 100-0 | 16,615 | 100-0 17,142 100-0 | 17,691 | 100-0 
* Estimate based on 10 months for France and the United States and on 11 months for Germany. 
TABLE VI.—INTERNATIONAL EXPORTS OF TEXTILE MACHINERY. (VOLUME, TONS.) 
= ee ‘_—— reas 
1929. | 1930. | 1931. 1} 1932. } 1933, | 1934. | 1935. | 1936.* 
Per Per 4 Per a4 > ¢ Per | | Per | Per Per Per 
j Tons. cent. Tons. cent. Tons. cent. Tons. } cent Tons. cent. Tons. cent. Tons. cent. Tons. cent. 
Vaited Kingdom | 126,553 | 50-4 91,212 | 52-4 55,567 | 50-0 62,989 | 55-0 || 56,414 | 53-4 78,486 | 57-0 67,115 | 54:3 53,207 | 43-2 
\jermany ..| 88,004 | 35-1 58,417 | 33-6 37,704 | 33-9 $2,042 | 28-2 || 31,875 | 30-2 34,990 | 25-9 35,380 | 28-5 46,844 38-1 
tance .. 16,683 6-7 10,742 6-2 8,570 7-7 11,214 9-9 || 10,607 | 10-0 11,175 8-2 10,774 8-7 12,534 10-2 
Switzerland |__19,563 7:8 13,550 7-8 9,330 8-4 7,209 6-3 | 6,710 6-4 10,683 8-0 10,544 8:5 10,484 8:5 
Total ..| 250,808 | 100-0 | 173,921 | 100-0 | 111,171 | 100-0 ] 113,454 | 100-0 | 105,606 | 100-0 | 135,384 | 100-0 | 123,813 | 100 0 || 123,069 | 100-0 











* Estimates based on 10 months for France and on 11 months for Germany. 


British proportion of the total having fallen to 33-6 
per cent. from 40-3 per cent. in the previous 
year. German exports, however, increased by 16 per 
cent. by value and Germany once again—and by a 
considerable margin—surpassed this country as 
the leading exporter of textile machinery. Exports 
from the United States increased by 27 per cent. 
in 1936. The importance to the British industry 
of maintaining its exports may be gauged from 
the fact that although strict comparison is inadmis- 
sible since the Census figures are on an ex-works 
and the export figures on a f.o.b. basis, exports in 
1934 accounted for about 57 per cent. of the total 
output, 

The year 1936 has been the most prosperous 
one for the cotton industry for a very long time, 
~ at the beginning of 1937 something almost 
ike boom conditions has been experienced with 
a and shipping firms working overtime 
‘hroughout the week-ends. The demand has 


“ome, apart from the home market, from India, 





est Africa and South America, and prices have 





more mills declared profits and fewer were working 
at a loss. In 1935, 65 companies made an average 
loss of 5,604/., whereas in 1936 these figures were 
reduced to 39 with an average loss of 3,060/. 

Various price advances have been made in 
the last few months, not only as a result of the price 
agreements but also following the increase in the 
index of United Kingdom cotton yarn output to 123 
in December, 1936 (1935 = 100). The Lancashire 
Cotton Corporation announced an advance of }d. 
per lb. on medium ring yarn margins and }d. per |b. 
on coarse ring yarn margins, to operate from January 
20,1937. Just before Christmas all firms cencerned 
in the Royton (coarse counts) agreement increased 
prices by #d. per lb., principally due to increased 
wage costs, and earlier price increases by the 
Lancashire Cotton Corporation and others had 
been made in mid-November. 

The extension of the price agreements in different 
sections of the industry which has been characteris- 
tic of the year has, as stated, exerted an important 
influence on prices. An agreement covering medium 





the prospects for textile machinists in the home 
market are now better than for some time past. 

Among the large number of new machines and 
attachments introduced by the British industry 
during the last year were a new double opener 
enabling mill waste, such as scutcher droppings, 
to be cleaned at a very high rate; an automatic 
high-speed pirn winder adaptable to almost any 
type of yarn; a new large package ring spinning 
frame for worsted yarns ; a ring frame for the wool 
trade claimed to give a yarn equal to mule spun ; 
new spindles to reduce running costs by eliminating 
power wastage; an attachment which converts 
a shuttle loom into an automatic shuttle-changing 
type, and many others. 








Tue Evectrica, Inpustries BENEVOLENT ASsOCIA- 
t1oN.—Mr. Frank Parkinson, M.I.E.F., has accepted the 
invitation to be President of the Electrical Industries 
Benevolent Association, 6, Southampton-street, Holborn, 
London, W.C.1, during 1937-38. is installation will 
take place at the annual general meeting at the Savoy 
Hotel, Strand, London, -W.C.2, on April 9. 
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DETONATION AND STATIONARY 
GAS WAVES IN 


By G. D. Borxiacr, J. J. Brozze, Dr. H. van 
Driet and L. A. Pevetier. 


Ir is now generally accepted that detonation ina 
petrol engine occurs when the burnt and burning 
part of the charge compresses, by its expansion, the 
still unburnt part (the so-called “ end gas "’) to such 


tSpark in Position V1 
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Fig. 6. 


an extent that self-ignition ensues. 
explained in his Melchett Lecture, delivered in 
November, 1935, how Professor Hopkinson, as 
early as 1904, recognised the phenomenon of detona- | 
tion in a petrol engine to be an effect of a gaseous | 
wave ; nevertheless much diversity of opinion still 
exists regarding the exact nature of detonation. 

It has been pointed out* that two typically differ- | 
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L). van Dijek, | 


“Causes of Detonation in Petrol and 
Engines,” by G. D. Boerlage and Dr. W. J 
Journal R. Aero. Soc., 1934, page 953 


PETROL ENGINES. | 

















ENGINEER ING. 


[MARCH 5, 1937 





ent sounds of detonation occur : most engines when 
detonating produce a “ pink,” i.e., a high-frequency 
sound attributed to vibrations of the charge or of 
the walls of the combustion chamber ; some engines, 
however, produce a ‘“ knock,” i.e., a sound of 
moderate frequency, probably attributable to 
vibrations of major engine parts. Attention was 
drawn to the curious fact that the two best-known 


engines used for determining the tendency of petrols | 


2 Sparks in Positions and I 
“ENGINEERING” 


to detonate differ in 
this respect; the Ric- | 
ardo E35 __ engine! 
producing mainly the | 
“pink,” the C.F.R. | 
engine producing main- | 
ly the “knock,” It 
suggested that | 
there might be differ- | 


was 


Ricardo has; ences between the phenomena of detonation in|} Williams, S.A.E£. Transactions, 1934, page 59; 


|F 


these cases, either in degree or in kind. 

In the present article it is shown that, in the 
authors’ opinion, the difference between “ pink ” | 
and “ knock "’ can be explained and related mainly | 
to combustion-chamber characteristics. The terms | 
“ bumpy running and “rough running” corre-| 
spond either with what is here designated as/| 
knocking,” be it at lower frequency, or with any | 
other lower frequency of vibration of engine parts | 
which need not be considered. It has been sug- 


are mainly post-detonation waves, i.¢., waves 
set up by the detonation and not causing it. Deto. 
nation has been visualised as a simultaneous com 
bustion of the end gas, disturbing the pressure 
distribution in the charge and thereby causing gas 
vibrations, and at the same time giving rise to engine 
vibrations by the sudden pressure rise. Flame 
photographs and indicator diagrams by several 
| investigators} have shown that this hypothesis of 
post-detonation vibrations is correct. The local 
|character of detonation which follows from the 
| fact thatitisa phenomenon occurring only in a part 
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of the mixture, the end gas, was particularly referred 
to by M. Serruyst who pointed out that excessive 
local pressures, for example, twice the normal coni- 
bustion pressure, had been observed by him to exist 
momentarily when the sudden explosion of the end 
gas occurred. 


* Loc. cit. 

+t ‘“* A New Instrument for the Study of Combustion 
by C. F. Taylor, C. 8. Draper, E. 8. Taylor and G . 
*hysical Effects of Detonation in a Closed Cylindrica 
Chamber,”’ by C. 8. Draper, N.A.C.A. Report, 1934, 
page 493; “ Engine Knock,” by G. M. Rassweiler and 
L. Witrow, The Automobile Engineer, 1934, page =5 


b 

Etude de la Combustion des Melanges Gazeux, by 
R. Duchéne, Publ. Scient. et Techn. du Ministére de l’Air 
No. 11, 1932; ‘ Nature des Phénoménes Vibr Vide 
ich 


dus 4 Certaines Combustiones, etc.."" by Labarthe \¥ 
nievsky et Mile. Manson, Note de I’ Ac. Fr., May 4, 1936 ; 
and “The Measurement of Engine Knock by Electro 
Acoustic Instruments,’ by Neil MecCoull and ‘ 1 
Stanton, S.A.E£. Transactions, 1936, page 70 

t Comptes Rendus, 1933, page 1228. 
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In a recent paper* a description was given of 
experiments in the laboratory at Delft on an engine 
fitted with windows in which flame movements 
could be studied somewhat on the lines of the 
research carried out at the General Motors Research 
Laboratories and by M. Duchéne. The engine 
used is one of the class which will produce mainly 
a knock under detonating conditions. Flame 
pictures showed clearly that under detonating 
conditions a secondary flame front, initiated by 
self-ignition, developed on the side of the combus- 
tion chamber opposite the sparking plug and that 
both the spark-ignited (primary) flame and self- 
ignited (secondary) flame travelied with approxi- 
mately equal velocities. During the travel of the 
secondary flame no abnormal pressure rise and 
hardly any vibration was observed with a piezo- 
electric indicator fitted in what was assumed to be 
the most appropriate position, viz., the wall opposite 
the sparking plug. With very severe detonation 
the secondary flame became more complex; more 
than one centre of self-ignition developed, resulting 
in a steeper pressure rise. Under such conditions 
vibrations could often be observed both in the 
flame photograph and in the pressure diagram, 
Fig. 1, the pressure variations being of the order of 
3 to 5 atmospheres. Detonation in the usual sense 
of the word, however, often occurred and knock 
could be heard when the vibrations were not 
visible ; it is probable that a slight pinking noise 
coincided with the occurrence of the vibrations, but 
this was drowned in the general noise of the engine. 

These results raised the question whether the 
recording of such excessive local pressures might 
have been due to instrumental errors or whether 
a pinking engine might have behaved differ- 
ently. From the discussion on the above- 
mentioned paper the desirability of observing 
pressures in several places on a pinking engine 
was made clear and this the authors have now 
had an opportunity of doing; below is given an 
account of the pressure investigations carried out 
on an L-head single-cylinder petrol engine with a 
bore of 98 mm. and a piston stroke of 108 mm., 
under severe pinking conditions. The com- 
bustion chamber, a section of which is shown in 
Fig. 2, was provided with 9 apertures for sparking 
plugs and for observation points in which pressure 
could be observed with a piezo-electric indicator. 
Experiments were made at 1,000 r.p.m., with 
“frequent heavy” detonation (aurally defined) 
caused by a combination of early ignition and low- 
octane fuel. In most experiments it was necessary 
to stop the engine when changing the pressure 
indicator over to another observation point, but 
the more typical points were checked by using two 
pressure elements alternatively without stopping 
the engine. In order to remove any doubt regard- 
ing the occurrence of indicator vibrations due to 
engine vibrations, checks were made with the pres- 
sure element in position but blanked off and in these 
cases practically perfect zero lines were obtained. 
With regard to the gas-pressure diagrams, it may 
be mentioned that the vibration frequency of the 
pressure element was sufficiently high (over 50,000 
cycles per second) to ensure that proper reproduc- 
ion of the waves was obtained. 

The first experiment was made with one sparking 
plug in its originally designed position (position VIII 
in Fig. 3) and showed in most observation points 
® pressure vibration with a frequency of 3,100 
cycles per second, set up by a rapid pressure 
mse near the end of combustion. The relative 
amplitudes of these vibrations, expressed as per- 
centages of the average maximum combustion 
pressure, were as shown by the figures in Fig. 4. 
It will be seen that the maximum occurs on the 
transverse centre line of the cylinder near the wall 
Spposite the plug. This maximum was quite 
important, pressure amplitudes of 10 atmospheres 
Sceurring regularly, as shown in Fig. 5. In one of 
the observation points, V (Fig. 4), however, the 
Vibration amplitude was zero, only the quick 
Presgure rise showing on the pressure curve (Fig. 6). 

The distribution of vibration amplitudes appears 


© confirm the j i 
Coan conception of a stationary gas 





*“La Detonation et I’Auto-All ” 
Boerlage, Journées T. hni yo atenm z bf 





nautique, Paris, November, 1936. 


vibration, in this case mainly along the axis of the 
combustion chamber, point V, representing a point 
practically in the antinode, whereas points I and VII 
are near the nodes. It was found that point I, 
where the largest amplitudes were obtained, did not 
show a primary “ burst ” of excessive pressure rise, 
although most probably detonation occurred near 
that point; in fact, quite often at that point the 
second pressure rise during the vibration surpassed 
the first, which should be regarded as the one 
directly due to the combustion of the end gas. The 
fact that the amplitudes are so much higher in one 
node than in the other is directly related, in the 
authors’ view, to the shape of the combustion 
chamber; the velocity of the gas towards the 
restricted space between this piston and the cylinder 
cover must build up pressure, the phenomenon being 
comparable to the amplification of sound in an ear 
trumpet. 

Further experiments with sparking plugs in the 
positions II, II and IX, II and III effectively dis- 
pelled any idea that there was a connection in this 
engine between the occurrence of detonation in a 
particular corner of the combustion chamber and 
the vibration amplitudes in that corner; neither 
was any indication found that the primary burst 
of pressure was excessive there. Figs. 7 and 8 
show, under similar conditions of “‘ frequent heavy ” 
detonation, the distribution of vibrational ampli- 
tudes over the chamber for the sparking-plug 
positions II, and II and IX. It is striking how 
closely the distributions follow that of Fig. 4, show- 
ing that under these conditions, also, the main 
stationary vibration is present, Only in some cases, 
apart from the main vibration, minor amplitudes 
of higher frequencies were found which may be 
attributed to smal] vibrations of another type, 
such as transverse vibrations, which are more 
difficult to produce than the fundamental vibration. 
A final experiment with two sparking plugs in the 
positions II and III and simultaneously fired, still 
showed evidence of a very similar state of affairs, 
(Fig. 9) in which case there can be no reasonable 
doubt that the detonation occurred away from 
the point at which the maximum amplitudes were 
recorded, Interesting facts appear to bear out 
some of the above statements. In particular, the 
engine used for the above experiments, after pro- 
longed heavy detonation, bas often cracked its 
piston exactly under observation point I where 
the maximum amplitudes occur. This may now 
be ascribed simply to a fatigue effect. 

Consideration may now be given to the difference 
in sound between overhead-valve engines and side- 
valve engines. The latter, having a flat clearance 
between piston and head, although generally 
excellent for avoiding detonation, may, on the other 
hand, be liable to more severe pinking than over- 
head-valve engines of the same size, should detona- 
tion occur. This may be ascribed to the amplifying 
of the pressure variations in the clearance space and 
also, to some extent, to the speeding up of com- 
bustion by increased turbulence. This conclusion 
does not take into account the differences that may 
exist in the sound-transmitting capacities of various 
forms of cylinder-head, on which point there is 
little evidence. It has frequently been noticed 
also, during car dynamometer tests, that aural 
observations of detonation were far more difficult 
to make with plain overhead-valve engines than 
was the case with side-valve engines. This may 
now be explained by the high amplitudes of vibra- 
tion likely to occur in the latter type of engines. 
Regarding the difference between pinking and 
knocking, pinking is the preponderant noise when 
the shape or size of the combustion chamber is 
such that even small pressure disturbances may lead 
to high pressure amplitudes ; knocking, on the other 
hand, may be the preponderant noise when the shape 
or size of the combustion chamber are such that 
even large pressure disturbances which set up 
severe vibration in the engine parts still do not lead 
to such high pressure amplitudes. Generally speak- 
ing, however, it is not necessary to assume funda- 
mental differences between the combustion pro- 
cesses in either case. 

The following conclusions have been based on 
the work described above: (1) Even with heavy 


tion of a local initial burst of excessive pressure 
rise at the point where detonation occurs. It does 
not, therefore, appear to be essential for detonation 
to have an excessive initial pressure burst. (2) In 
accordance with the work of previous investigators, 
detonation, causing a pressure disturbance, may 
result in stationary waves throughout the gas mass, 
the lowest frequency possible apparently pre- 
dominating. (3) The amplitudes of these waves 
are a function of the severity of detonation, of the 
shape and size of the combustion chamber, and of 
the point of observation, but in this case not so 
much of the position of the original disturbance. 
(4) The distribution of the wave amplitudes may 
be such as to cause the highest total pressure to 
occur at a point different from that at which the 
end gas explodes, and it would appear that in con- 
sidering detonation three typical regions will have to 
be considered, viz., (a) the actual detonation corner 
or corners where the combustion of the end gas 
occurs, (6) the corner or corners where the vibrating 
pressure effect occurs, and (c) the corner or corners 
where the highest heat flow to the walls occurs. 

It has now been found possible to show experi- 
mentally the connection between the pressure 
vibrations with the variations in luminosity. 
Fig. 10 shows the image obtained at point I and 
Fig. 11 that obtained at point V taken under the 
same detonating conditions. Further investigations 
will be made to show to what extent detonation 
contributes to the heat losses at the various ob- 
servation points. 








NOTES ON NEW BOOKS. 


Reports on Progress in Physics, Volume II, of which 
the ypeneral editor is Mr. Allan Ferguson (London : 
The Physical Society, price 21s. to non-members), is a 
volume of timely interest to all physicists. The 
collaborators are authorities on the subjects with 
which they deal and reference is made to all the more 
important researches which have been recently 
published. In the section on general physics, Mr. 
Ferguson discusses developments in the study of 
viscosity, general dynamics, surface tension and 
Rayleigh’s principle for the determination of the 
frequency of the fundamental mode of vibration of an 
elastic system. Various aspects of the quantum theory 
ure dealt with, the subject being considered under 
four separate headings, viz., the quantum theory of 
atomic nuclei, the spectra of polyatomic molecules, 
the quantum theory of valency and the theory of para- 
magnetism and related properties in ionic crystals, 
For an authoritative discussion of the present state 
cf the quantum theory of valency the reader is referred 
to the recent article by Vleck and Sherman (Rev. mod, 
Phys., 1935, page 167). A more elementary exposition 
is given in a monograph by Dr. W. G. Penney, the 
author of one of these sections. Dr, Feather’s contri- 
bution, dealing with the developments in atomic 
physics, makes special reference to the proceedings 
«f the Solvay Conference at Brussels in October, 1933, 
and to those of the International Conference which 
met in London and Cambridge in 1934, Of out- 
standing interest is the report on geophysical pros- 
pecting. Mr. E. V. Appleton discusses radio explora- 
tion of upper-atmospheric ionisation. Mr, L, Harts- 
horn records the present position of the study of electri- 
cal and magnetic measurements, linking them up with 
the work of the few preceding years where this seemed 
advisable. The section on electron tubes has been 
edited by Professor G. I. Finch. The cathode-ray 
oscillograph has been developed rapidly during the 
last ten years, chiefly owing to the demands made 
upon it by the radio, television, high-tension electrical 
and switchgear industries. The reports present an 
able summary of recent progress in physical science 
and the bibliographies which appear at the end of each 
section indicate the more important publications of 
the period covered. 


An admirable little book entitled The Students’ Text 
Book of Heating and Ventilation, by Norman Wignall, 
recently published by The Heating and Ventilating 
Engineer, London, should prove of great value in a 
study of this subject. It is well written and arranged, 
very well illustrated and contains some useful \iigpoan 
The first two chapters deal with fundamentals, one 
on the nature of heat, and the other on fuels and com- 
bustion. The mathematics used are simple, and worked 
out examples illustrate the various methods and prin- 
ciples adopted. The two chapters on hot-water supply 
systems and ventilation are somewhat disappointing, 
and, in our opinion, it would have been wiser to omit 








pinking in this test engine there has been no indica- 





the short chapter on hot-water supply, the subject 
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being far too important to be dismissed in five pages ; 
had this been done, more space might have been devoted 
to the chapter on ventilation. There is an interesting 
appendix dealing with the automatic control of 
systems, A series of test questions and answers 
dealing with the subject matter of each chapter is 
given at the end of the book, and should enable the 
student to check the thoroughness of his grasp of the 
subject. Altogether, it is a book which should be in 
the hands of all those students who intend taking 
any of the recognised examinations in heating and 
ventilation, and, indeed, of all those who take a keen 
interest in their profession. It is published at the 
price of 108, net. 

An account of some of the difficulties met with 
in the course of his duties by a former District Engineer 
of the London Midland and Scottish Railway, and 
previously of the London and North Western Railway, 


is to be found in a small book entitled Railway Main- | 


tenance Problems, by H. A. Hull (London: The Railway 
Gazelle, price 5a. net), and is deserving of attention. 
Naturally, in the space afforded by about 80 pages, 
there is no attempt at a general survey of a district 
engineer's work, but Mr. Hull confines himself to some 
specific items, describing troubles that have arisen in 
his experience and the methods adopted in dealing 
with them. Thus, he considers the arresting of slips 
in embankments, the difficulties caused by haphazard 
and uncharted drains, by movements in foundations, 
and by damp in buildings. Some interesting methods of 
reinforcing abutments, wing walls, &c., are given, 
and some useful remarks on superstructures, while a 
relatively large amount of space is occupied with 
permanent-way maintenance. In connection with 
derailments, he thinks that defects in vehicles have 
often contributed to accidents for which the track has 
received the entire blame, and he remarks on the 
excellent way in which well-sprung flexible vehicles will 
hold even a defective road, while an unequal distribution 
of weight on its wheels may easily bring a wagon off 
a perfectly aligned curve. 
at the same time it may be pointed out that vehicles 
of a rather rigid type which run perfectly on a well- 
maintained road, have been known to cause serious 
trouble on a badly maintained one, in spite of being in 
good running order. The book is well printed and 
the numerous drawings are clear and well reproduced. 
Mr. W. A. Willox contributes a prefatory note. 


The problems relating to the use of heat-insulating 


materials are often distinct within each industry, and | 


many of them are outside the scope of laboratory 
determination. In Wdrme- und KdGlteschutztechnik, by 
Dr.-Ing. Hans Balcke (Halle (Saale): Wilhelm Knapp, 
price 11-50 marks in Germany and 8-63 marks in other 
countries), the author presents a comprehensive study 
of insulation technique in general. The first section 
reviews the theory and fundamental principles involved 
in heat exchange and the methods employed for the 
conservation of heat. An important section considers 
insulating materials and compositions of all kinds, 
reference being made to the advantages and dis- 
advantages of plastic insulations. A further section 
deals with the maintenance of low temperatures, 
details being given of suitable protecting materials in 
commercial use. An interesting section is devoted 
to the determination of heat and insulating 
efficiency in various industries, special attention being 
given to the problems arising in practical operations, 
the computation of the most economic insulation 
thfckness and the technical estimation of heat losses. 
Problems arising in steam power installations and the 
economic methods of transporting goods at tempera- 
tures above and below that of the atmosphere are 
considered. The insulation and heat losses of indus- 
trial furnaces, insulation applied to modern building 


loss 


construction, fuel tanks and protection for cold-storage | 
rooms and refrigeration chambers are all dealt with in 


turn. The monograph is volume 54 in a technical 
series published under the general editorship of Dr. J. 
Gwosdz, and is a valuable contribution to the study of 
insulation problems. The whole field is well covered, 
and the text shows evidence of the author's wide 
study and long experience of the subject. 


In the publication by the Rubber Growers’ Associa. | 


tion of the fourth edition of Rubber Latex, by Dr. Henry 
P. Stevens and Mr. W. H. Stevens, the subject matter 
of the pamphlet is brought up to date by the inclusion 
of some minor additions, more especially in the form 
of patent abstracts, the latter now covering over 100 
pages of the text. 
evident from the large number of references and the 
attention given to the subject in current technical 
literature. The economic aspects of the production 
and treatment of latex is assuming importance in view 
of the recent developments in the production of syn- 


This is undoubtedly true ; | 


The importance of rubber latex is | 
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Primitive methods of cultivating 
being abandoned and replaced by 
highly scientific methods applied to the cultivation, 
extraction and treatment of the latex. Further 
scientific researches on the production of latex are 
| in progress, and the results of these investigations and 
their successful practical application will have far- 
reaching effects, not only on the rubber industry but 
|also on the economic conditions of those areas which 
largely depend on the successful marketing of the 
rubber latex. 


in cur columns, 
raw rubber are 


In view of the rapid development of welding technique 
any treatment of this subject must, of necessity, be 
tentative in character and subject to revision from time 
to time to keep pace with current advances, It is 
only in the last few years that are welding has been 
used in the manufacture of boilers and pressure vessels. 
| A work entitled Schweissverbindungen im Kessel- und 
| Behdlterbau, by E. Héhn, published by Julius Springer, 
lof Berlin, price 12-60 marks, will be found of value to 
| those interested in this subject, giving, as it does, the 
| reeults of much careful investigation carried out in 
Germany. A large portion of the work, which, all 
told, consists of only 145 pages, deals with the residual 
stresses set up in various types of joint, and this section 
| is illustrated by many clear and informative diagrams. 
| Much information is also given regarding tests carried 
}out on the different methods adopted in welding the 
| particular types of joints used in boilers and pressure 
vessels, and on the reliability of different methods of 
welding flanges to cylinders. The method of reinforcing 
circumferential and longitudinal joints of boilers and 
cylinders is of great interest. The book is fully 
illustrated with extremely clear and instructive div- 
| grams and sketches. 


6-TON INGOT-STRIPPING AND 
TRANSPORTING CRANE. 


AN interesting crane which is employed for stripping 
ingots from their moulds and transporting them 
directly to the soaking pits, without any intermediate 
handling, is illustrated in Fig. 1 above and Figs. 2 to 5 


on Plate XI. It is known by the makers, Messrs. 
Demag Aktiengesellschaft, of Duisburg, Germany, 
as a pendulum crane. This appliance forms part 


of an extensive steelworks plant supplied to the Anshan 
Steelworks of the South Manchurian Railway by Messrs. 
Demag. These works, which were put into service 
in the summer of 1935, are designed for a yearly output 
of 350,000 tons of 4-ton to 5-ton ingots. They are 
supplied with hot metal from blast furnaces at Anshan 
}and, in addition, obtain about 20 per cent. of their 
|raw material, in the form of scrap, from rolling mills 
lso belonging to the railway company. The equip- 
ment consists of four tilting open-hearth furnaces 
each of 100 tons to 120 tons capacity, two 300-ton 
active tilting mixers, and an inactive mixer of 600 tons 
ae dint he works are laid out in three bays, 





the first containing the furnaces, the second forming 
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| 





thetic rubber recently referred to on different occasions | the casting bay and the third the soaking-pit bay. | 
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The molten metal received from the blast furnaces 


has a high silicon content arid it is treated in the active 
mixers, being then transferred, for finishing the melt, 
to the tilting open-hearth furnaces. It is brought 
to the steelworks in 65-ton ladles and teemed into the 
inactive mixer which is heated by coke-oven gas 
From this it is transferred to the active mixers by a 
casting crane. The three mixers have a total capacity 
of 1,200 tons and can hold over in a molten state the 
metal tapped on Sundays, when the steel plant is not 
operating. The refined metal is transferred from the 
mixers to the open-hearth furnaces, for the final melt, 
in a 60-ton casting ladle and the finished melt is 
carried to the nine casting pits by a 100-ton casting crane. 

Above the casting pits there are two stripping cranes 
and also the pendulum crane with which this article 
is more particularly concerned. The soaking pits 
lie in the bay next to the casting pits, each set of pits 
being arranged longitudinally in the respective shops, 
and the crane is arranged to strip an ingot, lift it, 
swing it into the next bay and deposit it in the soaking 
pit. The arrangement eliminates any second handling. 
The crane is arranged to travel the length of the four 
groups of casting pits and soaking pits. It runs on 
one rail as indicated in Fig. 1 and is guided at its upper 
end by horizontal rollers working on rails fixed to the 
lattice columns, which form the division between the 
two bays. The crane framework is a riveted structure 
built up of plates and rolled sections. As is well 
shown in Fig. 3, the frame is of the portal type, s0 
that the stripping frame, carrying the ingot, can be 
swung through it from the position shown in full lines 
in Fig. 1, into the position, in the next bay, shown by 
broken lines. 

The system of double-levers by which the movements 
of the stripping frame are controlled, is indicated 
diagrammatically in Fig. 1, while the actual arrange- 
ment of the levers may be followed in Fig. 2 to 4. 
The two illustrations, Figs. 3 and 4, show the crane 
after erection in the open for testing purposes before 
installation in the shops, as shown in Fig. 2. The 
upper levers are pivoted to the crane framework 
at their top ends, their lower ends working in vertical 
guides secured to the sides of the stripping frame. 
One of these guides can be clearly seen in Fig. 2. 
The lower levers, which are connected by a bridge- 
piece at their bottom ends, as shown in Fig. 4, are 
pivoted at the top to the stripping frame and at their 
lower ends. work in vertical guides in the main crane 
framework, as can be made out in Fig. 4. The pairs 
of levers are pivoted together where they cross eae 
other, and the geometrical effect of the arrangement 
is that as the levers close together, the sliding ends in 
both cases travelling down their guides, the stripping 
frame is moved approximately horizontally from one 
extreme position to the other. The levers are driven 
by toothed sectors attached to the two upper levers 
and gearing with pinions on horizontal shafts. One 
of the sectors and its associated pinion can be clearly 
seen at the upper left-hand side of the crane in Fig. 4. 
The sectors are built-up from pairs of plates betwee? 
which the pin teeth are fixed. 


As already indicated, the stripper is carried oy 
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upright steel frame which is handled by the crane. 
The upper part of this frame, in which the stripper 
slides, carries the stripping winch. The stripper itself, 
which carries the motor for operating the tongs, is 
illustrated in Fig.5. The traversing motor for the crane 
js mounted on its lower platform, while the motor for 
operating the levers is carried on its upper member. 
The pinions gearing with the lever sectors are driven 
by shaft and bevel gearing from the motor above. 
The whole of the motors are indicated in Fig. 1. Control 
of the crane is from a cabin supported from one of the 
main uprights and shown in both Figs. 3 and 4. 








LABOUR NOTES. 


By 143 votes to 115, the House of Commons, on 
Friday last week, refused a second reading to an 
Employers’ Liability Bill, which sought to amend the 
law relating to the liability of employers to their 
workmen for injuries caused by the negligence of 
fellow-workmen. The measure proposed that it should 
not be a defence to an employer, when sued in respect 
of personal injuries caused by the negligence of his 
servant, that such servant was at the time in common 
employment with the person injured. Mr. Barnes, 
the Labour member for Barnsley, who moved the 
second reading, said that under the existing law an 
employer was responsible for any wrongful or negligent 
act by any of his employees, which affected the general 
public. But if the injured person was not a member 
of the general public, but a fellow-workman of the 
person whose negligence was deemed to have caused 
the accident, the employer was not held responsible. 
That was an anomaly of the law which the Bill sought 
to correct. “ 

During the consideration in Standing Committee of 
the House of Commons of the Annual Holiday Bill, 
introduced by Mr. Rowson, the Labour member for 
Farnworth, and given a second reading at the end of 
November last, Lieut.-Colonel Muirhead, Parliamen- 
tary Secretary to the Ministry of Labour, announced 
that the Government had decided to set up a committee 
to inquire into the question of holidays with pay. The 
opinion of the Government was, he said, that whether 
legislation resulted or not, the matter merited a general 
investigation. Employers, workers and the public 
will be represented on the Committee. The General 
Council of the Trades Union Congress and the Con- 
federation of Employers’ Organisations have decided 
to appoint representatives. 


It is stated that at a conference in London on Tues- 
day last week, the Engineering and Allied Employers’ 
National Federation rejected the proposals on the 
manning of machine tools submitted jointly, some time 
ago, by the Amalgamated Engineering Union, the 
Transport and General Workers’ Union, and the 
National Union of General and Municipal Workers. 
The proposals were given in full in the issue of Enary- 
EERING for December 18 last, page 678. 





Industrial and Labour Information, the weekly organ 
of the International Labour Office at Geneva, states 
that regulations under the Factories and Shops Act 
have recently been issued in New South Wales concern- 
ing the safety and health of persons employed in 
factories in which refrigerating chambers are used. If 
the refrigerating chamber is sufficiently large to allow 
« person to enter, it must be provided with, (a) a 
door or doors that open outward ; (6) door fastenings 
Which can be operated from both outside and inside 
the chamber ; (c) a mechanical bell placed and main- 
tained so that it may be operated from within the 
chamber and, when so operated, so as to be audible to 
persons outside. 

According to Mr. H. W. Macdonnell, Secretary of 
the Industrial Relations Department of the Canadian 
matuafacturers’ Association, a shortage of skilled 

ers is being experienced in the metal trades and 
it One or-two other industries, and he fears that many 
industries are likely to encounter the same difficulty. 
= supply of skilled men from other countries has 
ad ereatly reduced because of reduced immigration 
etter protection for workers in their own coun- 


The necessity of training skilled men in Canada 
arises, and the question is whether this should 
be done al 


Be ong the lines of the British apprenticeship 
a of long-time indentures or by technical educa- 
ae , Ste the war the Dominion voted 10,000,000 
rend eel education to be allocated to the 
* : ‘rovinees over a ten-year period. A number 
nt [o nical schools were established, but they have 
re n able to fill the gap in the industrial system 

by the absence of a well-established scheme of 


4pPrenticeship. 
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Mr. Macdonnell suggests that schools should attempt 


to remove the social distinction between so-called 
‘““ white-collar ” jobs and those available for skilled 
mechanics. As regards the training itself, it has been 
suggested that there should be greater industrial 
representation on the vocational guidance committees 
and that a certain amount of practical shop experience 
should be afforded. According to Mr. Macdonnell, 
the question arises whether an adequate apprenticeship 
system can be worked out by industry itself, or whether 
it will be necessary to pass legislation. Legislation 
of this type was in Ontario in 1928, and in 
British Columbia in 1935. 


The writer of the editorial notes in the February 
issue of the official organ of the American International 
Association of Machinists, states that no attempt 
was made by the organisation or its members to break 
the recent strike of members of the Automobile Workers 
Union at plants of the General Motors Corporation: 
The Automobile Workers’ Union, which is affiliated 
to the Committee of Industrial Organisation, was 
less considerate in its methods. Under an agreement 
with it, the International Association of Machinists 
waived jurisdictional authority over 90 per cent. of 
those employed in the automobile manufacturing 
industry, retaining jurisdiction only over machinists, 
tool and die makers, maintenance men, and workers 
in independent parts’ plants eligible for membership 
of the International Association of Machinists. 





Yet, in the case of a “ sit-down ” strike at one plant, 
the Automobile Workers’ Union, in other words, 
the Committee of Industrial Organisation, the Journal 
says, “ not only disregarded the right of our members 
to continue work under their contract with the company, 
but held them captive in the plant. Furthermore, 
representatives of the C.1.0. have compelled scores 
of our members to desert the ranks of the I.A.M. and 
become members of the C.I.0. union under threats of 
dire punishment upon refusal to do so . . . It must be 
apparent, therefore, that the C.1.0. is entitled to no 
sympathy and less consideration at the hands of mem- 
bers of the I.A.M. which in some localities, at least, 
it is seeking to destroy.” 





A new Civil Service Act will come into force in 
Germany in July next. The measure applies to all 
civil servants, without exception, and even covers 
persons employed by local authorities and the large 
public corporations, who are in future to be considered 
as civil servants. Civil servants are divided into 
temporary officials and permanent officials, and it is 
laid down that temporary officials can be given per- 
manent status only after five years’ service and on 
reaching the age of 27. 


Dealing with the Act in the course of a broadcast 
talk, the Minister of the Interior emphasised the fact 
that the vote of fidelity to the Fiihrer, which replaced 
the oath of fidelity to the Constitution, was merely a 
return to the old Prussian tradition under which the 
main qualification of the official was his attachment 
to the Head of the State. The oath of fidelity would 
remain in force even when an official retired. Any 
civil servant in receipt of a pension who was guilty of 
breaking his oath, who carried on activities contrary 
to State interests, or who violated professional secrecy, 
would forfeit his pension. Any official incapable of 
continuing his service would be entitled to a pension 
irrespective of his age or length of service. Civil 
servants refusing to take the oath of fidelity to the 
Fiihrer would be dismissed. Jewish officials and officials 
married to Jewish wives would also be dismissed. 
Women officials were liable to dismissal on marriage 
if their subsistence appeared to be assured. Any 
official who did not appear to offer the necessary 
guarantees of fidelity to the National Socialist system 
might be retired. A decision of that sort could be 
taken, however, only after an enquiry by the Fiihrer. 


An Act limiting hours of labour adopted by the 
Alberta Legislature prescribes penalties for infringe- 
ment. For employing any person outside the hours 
fixed, or during rest periods, an employer is liable to 
a fine of not more than 100 dols, for each employee 
affected. For neglect or refusal to permit inspection or 
examination, or to furnish any information or thing 
required by the Act or regulations, or for any vio- 
lation of the Act or regulations for which no other 
penalty is provided, a fine not exceeding 500 dols may 
be imposed. In any prosecution for an offence against 
the Act alleged to have been committed by an employer, 
the onus of proof that he is not an employer is upon 





the person charged with the offence. 
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The application of the French Decree of October 27, 
1936, relative to the introduction of the 40-hour 
week in the metallurgical and metal-working trades 
has, it is stated, led to a number of local agreements. 
In a recent communication, the Minister of Labour 
reminded all concerned that industries which cannot 
apply one or more provisions of the Decree within the 
prescribed period, may apply for permission to postpone 
the enforcement of the Decree. As a general rule, 
the industries concerned have made such applications, 
and notices concerning consultations on the subject 
between employers’ and workmen’s organisations 
have appeared in the Official Gazette. The Government 
considers, it appears, that the 40-hour week should 
come into operation by the prescribed date in all 
metallurgical and metal-working industries, except 
in the case of work which by reason of its nature must 
continue day and night during the whole week without 
interruption. 





In operations which are necessarily continuous, 
hours of work, which, under previous legislation could 
amount to as much as 56 in the oul. must, it is 
decreed, be reduced in the first place to 48 hours, and 
then, within a maximum period of three months, to 
not more than 42 in the week. In order to obtain 
this reduction for the worker in the first place and then 
for the shift, employers must arrange for the progressive 
introduction of extra workers to the shifts, until their 
number permits of the establishment of a fourth 
shift daily. In the case of workers in continuous 
process services, as in other departments, the increase 
of wages laid down in the Act must be applied. The 
Decree, it may be added, provides employers with the 
necessary facilities to cope with an extraordinary 
pressure of work, exceptional circumstances, and the 
seasonal variations of their undertakings. 





A recent French Ministerial Order fixes, for a period 
of three months, hours of work for operations which 
must continue day and night during the whole week 
without interruption, at an average of 48 in the week, 
provided that not more than eight hours are worked 
on any one day, and that each worker receives a weekly 
rest period of at least 24 consecutive hours. For such 
operations, the organisation of work by rotation is 
authorised for the same period. A notice concerning 
consultations of employees’ and workers’ organisations 
with a view to the allocation of extra periods to make 
up for lost time in certain metallurgical and metal- 
working trades, has been published in connection with 
time lost on account of the slack season. Industries 
which have made applications of this kind include 
the wireless-apparatus industry, the motor-vehicles 
industry and the accessories and spare-parts industry, 
the musical-instrument industry, the cycle and motor- 
cycle industries, the heating and kitchen-apparatus 
industry and trades engaged in the manufacture of 
bit-braces, umbrellas, perambulators, cold-storage 
and photographic apparatus, the goldsmith’s trade, 
the engraving trades, the agricultural-machinery 
trade, and industries manufacturing cases, packing 
materials, &c. 





In the course of a contribution to Venkov, the organ 
of the Czechoslovak Agrarian Party, on the subject of 
the 40-hour week as an aid to economic recovery, 
Mr. F. Plasil, a director of the Pilsen Brewery, says 
that in an era of over-production, the main object 
must be to secure an adequate number of consumers, 
or, in other words, to give all sections of the population 
the necessary purchasing power. One of the best 
means to this end must be some arrangement which, 
while safeguarding the interests of the producers, 
satisfies the demands of the consumers. In view of the 
intensive production which has followed rationalisation, 
any economic revival must be inseparably bound up 
with the introduction of the 40-hour week. There can 
be no question of abolishing machinery, but the output 
of machinery must be regulated so as to limit production 
and provide employment for all those whose existence 
depends on paid work. This plan must, of course, be 
carried out on a national scale and should be accom- 
panied by an organised effort to stimulate the export 
trades. 





Dealing with the same subject in the course of a 
speech on the city estimates, the Mayor of Vienna, 
who was formerly Minister of Social Welfare, said 
that the civic authorities had done.everything possible 
to reduce the number of unemployed persons, which 
had fallen from 110,000 to 93,000. The introduction 
of the 40-hour week might have a good effect on 
certain branches or isolated industries, but it would 
be difficult to apply it generally without a corresponding 
reduction in wages. During 1937, steps would be taken 
to reduce overtime and to distribute the employment 
available over a larger number of workers. That plan 
would, however, be difficult to carry out on account 








of the shortage of skilled workers. 
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MODIFICATIONS TO THE 
M.S. **SATURNIA.” 


Ar the time of her construction in 1927, the motor- 
vessel Saturnia, built to the order of the Cosulich 
line, of Trieste, was the largest vessel of her type in the 
world, and represented an important achievement in 
Italian shipbuilding. A description of the vessel was 
given in ENGINEERING, vol. cxxiv, page 455 (1927), and 
it may be recalled that the main propelling machinery, 
constructed by the Fabbrica Macchine San Andrea, 
8.A., Trieste, consisted of two eight-cylinder Burmeister 
and Wain double-acting Diesel engines operating on the 
four-stroke cycle. Each engine developed 10,000 brake 
horse-power at 125 r.p.m., and the two were designed 
to give a serv ce speed of 19 knots, although a speed 
of 21 knots was actually reached on the trials of the 
A complete overhaul of the vessel has recently 
been completed, during which the original main 
propelling machinery referred to has been replaced by 
two Sulzer-type engines built by the same firm, a 
subsidiary of the Cantieri Reuniti dell’ Adriatico, 
who carried out the complete overhaul. The new 
engines, which de not exceed the original units in 
overall dimensions, are each designed for a normal 
contract power of 12,000 h.p. at 125 r.p.m. Each 
engine is of the double-acting type operating on the two- 
stroke cycle, and has ten cylinders with a diameter of 
760 mm. (2 ft. 5% in.), the piston stroke being 1,200 mm. 
(3 ft. 11} in.). The engines are of the airless-injection 
type and are scavenged by independent turbine pumps. 
A view of one of the engines on the test bed is given in 
Fig. 1, on this page, while Figs. 2 and 3, on the opposite 
page, show the two engines in position on the vessel. 
The cylinders of each engine are divided into two groups 
of five with the control station in the centre, as shown 
in Fig. 1. The camshaft runs the whole length of the 
engine, and operates separate fuel pumps for each 
cylinder. There are two pulverisers in the upper half 
and two in the lower half of the cylinders. The 
engines are reversed by sliding the camshaft longitu- 
dinally on its own axis to bring the reverse cams into 


vessel. 
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DIESEL ENGINE FOR MS. “SATURNIA” 
MACCHINE SAN ANDREA, S.A, OF THE C.R.D.A., ENGINEERS, TRIESTE 


Fre. 1. Ewnarye on Test BeEp. 


line with the fuel pumps, the operation being performed 
Forced lubrication is employed 
throughout the engines and fresh water is employed 
for cooling. The pistons are water cooled, the water 
being fed and withdrawn through telescopic pipes. 
Careful provision is made to eliminate the possibility of 
water leaking from the pipes and reaching the lubricat- 
ing oil. The pistons are made in three portions, the two 
outer parts being of steel, and the central part, which 
forms the portion in contact with the cylinder liners, 
of cast-iron. The upper cylinder covers carry only 
the pulveriser and safety valves, while the lower 
covers carry the same valves in addition to the starting 
valves. The latter are pneumatically controlled 
in the usual way by valves operated by the camshaft. 
During the trials on the test bed, an output of 19,500 
brake horse-power was reached at a speed of 144 r.p.m. 
The consumption of fuel at the contract power of 
12,000 brake horse power was 150 grammes per horse- 
power hour. Apart from the main engines, all the 
auxiliary units in the main engine room were renewed, 
these auxiliaries including fresh-water, sea-water, and oil 
pumps, and coolers. In the auxiliary engine room, 
forward of the main engine room, the two existing 
motor compressors were converted to electric-generating 
sets, the output of each set being 900 kW. In carrying 
out this conversion, the Burmeister and Wain engines, 
which were coupled to the compressors, were retained 
to drive the generators. 

At the same time that the vessel was re-engined, 
extensive alterations were made to the passenger 
accommodation. The alterations made to the first-class 
passenger accommodation were of a minor nature, 
consisting mainly in improving the sports facilities 
on the top deck by the abolition of the openings for 
the dancing hall. The latter was redecorated and 
refurnished. The main alterations made were to the 
tourist-class accommodation. A large promenade 
deck with a swimming pool was arranged for this 
class on the verandah deck, and the entrance halls on 
the main deck were enlarged and redecorated. Perhaps 
the most important reconstruction work, however, 





; 
; 
, 


was the provision on the after part of the main deck 
of a series of tourist-class public rooms. The new 
arrangements made include a verandah, smoking room 
and ladies’ lounge. At the after end of “ A” deck, 
an auxiliary tourist-class dining room was provided, 
and at the forward end of the same deck, a third-class 
verandah, smoking room and writing room. In the 
new arrangements, the majority of the dining accommo 
dation is provided on “ B” deck, as, in addition to 
the first-class and tourist-class dining rooms, a third- 
class dining room has been provided at the forward 
end, in which the tables are arranged for four persons, 
as in the other classes. On decks “C” and “D” 
the number of cabins was reduced to enlarge their 
size, with a view to increasing the comfort of tourist- 
class passengers. The vessel now has accommodation 
for 1,300 passengers, as against the 1,700 passengers 
accommodated previously. It may be mentioned that 
similar alterations have been carried out to the sister 
ship, the Vulcania, the new engines in this case being 
supplied by Messrs. Fiat. 








THE LATE MR. WILLIAM TAYLOR, 
O.B.E., F.R.S. 


WE are sure that the deep regret we feel at the 
sudden death, on Sunday, February 28, of Mr. William 
Taylor, O.B.E., F.R.S., Past-president of the Insti- 
tution of Mechanical Engineers, will be shared not 
only by the members of the Institution, but by the 
engineering world generally. Mr. Taylor was the 
governing director of Messrs. Taylor, Taylor an¢ 
Hobson, Limited, Stoughton-street Works, Leicester, 
a firm engaged in the production of lenses for optic’ 
instruments, and it is not too much to say that bis 
long study of the technique of lens manufacture ero 
it from a comparatively empirical process to 4 high'y 
scientific one employing ingenious mechanisms ope 


ating to a much greater degree of accuracy than the 
hand operations they displaced. It was in a 
ren 


with these mechanisms that Mr. Taylor inv 
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produced machines, gauges and magnetic hardening 
‘est apparatus for use in the production of fine threads, 
is gauges produced by thread milling during the war 
Period having a degree of accuracy within 0-0002 in. 
s work has naturally proved of great service in 
= fields than that of optical instruments, and 
_ aylor was a member of the Engineering Standards 
~ mittee on screw threads and limit gauges and of the 
— Association Small Screw Gauge Committee. 
tise a member of the Council of the National 
oe ~ Laboratory, and chairman of the Committees 
Optical Instruments and Optical Instrument Stan- 
of the Department of Scientific and Industrial 
search. 
4 Official recognition was made of his valuable work 
the the war by the award of the O.B.E. in 1918, 
a. Work covering a wide range of lenses for such 
we as rangefinders, gunsights, &c. His 
connection with the manufacture of prism 
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binoculars, which up till then had all been imported, 
rendered this country independent of outside help. His 
scientific attainments were justly recognised by his 
election as a Fellow of the Royal Society in 1934. 
Mr. Taylor’s work was widely appreciated outside 
Great Britain; his lenses are to be found in the majority 
of cinematograph film cameras, and he was consulted 
by the makers of well-known photographic apparatus. 
Born in June, 1865, at Leicester, Mr. Taylor received 
his early education in that city, and at the age of 15 
entered the works of Messrs. Paterson and Cooper, 
London, serving an apprenticeship of five years with 
this firm in electrical engineering and instrument 
making. His technical education was received at 
Finsbury Technical College under Professors Armstrong, 
Ayrton and Perry, and when the ammeter was invented 
there, young Taylor was employed to make the original 
model, which, we understand, is now in the Science 
Museum at South Kensington. 





Mr. Taylor remained with Messrs. Paterson and 
Cooper until 1887, being chiefly occupied in the design 
and superintendence of electric lighting and other 
plants in various parts of the country. He then joined 
his brother in establishing the works at Leicester, 
from which sprang the present organisation. Many of 
the machines required were designed by him, and early 
inventions were engraving and dividing machines, 
which have since come into wide use. Joining the 
Institution of Mechanical Engineers as Associate 
Member in 1894, Mr. Taylor became a full member in 
1901, and, after serving as member of Council and 
Vice-President, was elected President for the year 
1931-32. The summer meeting of the year 1932 was 
held in Canada and the United States, and under 
Mr. Taylor’s unassuming, yet dignified, leadership 
proved wholly successful. He was made an Honorary 
Life Member in 1936. Apart from his presidential 
address, Mr. Taylor contributed two lectures to the 
Graduates’ Section on “Science of the Engineering 
Workshop ”’ in 1928, and “ Science in Works Manage- 
ment ” in 1930. 








THE LATE MR. J. A. MAIN. 


WE note with regret the death of Mr. James 
Alexander Main, which occurred on February 15, 
after an operation. Upwards of 50 years ago he 
entered the business of his father, the late Mr. James 
A. R. Main, who, in 1866, had founded the firm of 
Messrs. A. and J. Main and Company, Limited, struc- 
tural engineers and contractors, Clydesdale Iron Works, 
Glasgow. When the firm was formed into a limited 
company in 1896, Mr. J. A. Main became one of the 
directors and, at the time of his death, was chairman 
of the Company, a position he had occupied for many 
years. During his long association with the industry, 
Mr. Main witnessed many changes, including the 
displacement of iron by steel in the construction of 
bridges, buildings and other structures. He took 
an active part in the intense production demanded of 
the structural industry during the war, and, in parti- 
cular, was largely responsible for the design and con- 
struction of many of the large sheds required for the 
building and housing of airships. He was a pioneer 
in the employment of steel buildings on the tea estates 
of Assam and Northern India, and his firm’s interests 
in that country took him fairly frequently to Caleutta, 
where he was a well-known figure. He made many 
business trips to various other parts of the world, 
and only a few weeks ago returned from a visit to 
Cape Town. In every department of his business 
he gave evidence of progressive and inventive qualities 
and showed marked ability in organisation. 








THE LATE MAJOR ALEXANDER 
MACDONALD, 0O.B.E., M.C. 


Ir is with regret that we record the death, on 
February 2, in a nursing home in Glasgow, of Major 
Alexander Macdonald, who was engaged for many years 
on the construction of railways in several parts of the 
world. He was the son of the late Mr. Kenneth 
Macdonald, and was born on February 2, 1880. After 
receiving his general education at View Park School 
and Cranleigh School, Surrey, he became a_ pupil 
assistant engineer under Sir Ernest W. Moir, Bart.. 
in 1897, and spent the next five years on work con- 
nected with the Blackwall Tunnel, Surrey Commercial 
Docks, and Great Northern and City Underground 
Railway contracts. In 1902 he was appointed assistant 
engineer on the construction of the Great Northern and 
Strand Underground Railway, and, two years later, 
was employed in a similar capacity on the construction 
of the Kingsway London County Council Tramway 
Subway, under the chief engineer, Mr. Humphreys. 
After spending a year in the head office of Messrs. John 
Cochrane and Son, Westminster, as estimating engineer, 
Mr. Macdonald proceeded to South America in 1906 to 
take up the position of assistant engineer on survey, 
construction and maintenance work on the Southern 
Railway of Peru. In 1908 he was appointed engineer 
in charge of reconnaissance work and surveying for the 
Transandine route of the Buenos Ayres Great Southern 
Railway. After completing these operations he became 
engineer in charge of all outside construction work on 
the Bolivian section of the Arica-La Paz railway, 
240 km. in length. 

In 1911 Mr. Macdonald was appointed chief agent 
on the Chile Longitudinal Railway and continued in 
this capacity until 1913, when he was made chief 
engineer of the Western Division of railway construc- 
tion in Ceara, North Brazil, for Messrs. South American 
Railway Construction, Limited. In the following 
year, however, he left South America and proceeded 
to Christmas Island, F.M.S., to take charge of the 
construction of a railway on the Island. In 1915 
Mr. Macdonald was placed in charge of one of Messrs. 
Norton, Griffiths’ railway-construction contracts in 
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New South Wales, the value of the work under his 
control being 270,0001. After occupying this position 
for two years he returned to his native country and ob- 
tained a commission in the Royal Engineers. He saw 
service in France and Mesopotamia and for some time 
held the appointment of Deputy Assistant Director of 
Railways, Bagdad West. While serving with the 14th 
Company, R.E., he was awarded the Military Cross for 
his share in covering the retreat of 1918 by the blowing 
up of the railway line. He was also decorated with 
the O.B.E. for his services, and was demobilised in 
1919 with the rank of major. Soon afterwards 
he became chief engineer and director of Messrs. 
Norton, Griffiths and Company (East Africa), Limited, 
and was engaged on the preliminary work for the 
Uashin Gishu Plateau Railway in Kenya Colony. 
Later, he occupied for some time the position of acting 
chief construction engineer on the Nigerian Eastern 
Railway, and subsequently was in charge of construc- 
tion works for the Antofagasta-Bolivia Railway Com- 
pany, in localities 15,000 ft. above sea level, whence he 
was invalided home. When his health improved, 
however, he took up the position of resident engineer 
on the Kano Waterworks, Nigeria, which position he 
held for some time. Major Macdonald’s election as a 
member of the Institution of Civil Engineers dated 
from February 6, 1923. 








CONTRACTS. 


Messrs. SKINNINGROVE Iron Company, LiMrrepD. 
Saltburn-by-the-Sea, Yorks, have recently rolled 100 
tons of steel rails, each 120 ft. in length, for the London 
and North Eastern Railway Company. The rails were laid 
in the down main line at Holme, near Peterborough, on 


February 21. 
Messrs. Merrorourran-Vickers E.ecrricat Com- 
raNny, Limrrep, Trafford Park, Manchester, 17, have 


received orders for 16 turbo-alternators, with condensing 
plant, for the Klip Power Station, 30 miles south of 
Johannesburg. They comprise 12 main sets, each of 
33,000-kW capacity at 3,090 r.p.m., and four house sets, 
each of 7,000-kW capacity at 3,090 r.p.m. The aggregate 
capacity of the 16 sets will be 424,000 kW. The station 
is the property of the Electricity Supply Commission of 
South Africa, and is operated by Messrs. Victoria Falls 
and Transvaal Power Company, Limited. 

Messes. MERRYWEATHER AND Sons, Liwirep, Green- 
wich-road, London, 8.E.10, have received an order from 
the Urban District Council of Edmonton for a’ motor 
turn-table fire ladder. The latter will be of steel, 
capable of extension to a height of 85 ft., and will be 
fitted with a water-tower monitor nozzle. The machine 
will also be furnished with a fire pump capable of delivering 
550 gallons per minute. 

Messrs. Marcont's WireLess TeLeGrarn Company, 
LimrrepD, Electra House, Victoria Embankment, London, 
W.C.2, have secured a contract from the Czechoslovak 
Telegraph Administration for the supply of a high-power 
broadcasting station to be installed near Brno, where for 
many years a 32-kW Marconi transmitter has been in 
operation. The new transmitter will operate with an 
unmodulated carrier power of 100 kW, while the working 
wave-length will be chosen within the band 300 m. to 
545 m. 


Messrs. HARLAND AND Wo.trr, Limrrep, Belfast, 
have received an order from Messrs. Shaw Savill and 
Albion Company, Limited, London, for an 11,000-ton 
cargo motorship for the Australian and New Zealand 


service. The vessel will be specially designed for the 
transport of refrigerated produce and will be able to 
carry over 1,000 tons of chilled beef. She will be gener 
ally similar to the Waiwera, Waipawa and Wairangi, 
built by Messrs. Harland and Wolff a few years ago, 
with the exception that the propelling machinery will 
be of the Harland-B. & W. two-cycle, double-acting type. 

Messrs. Butt Morors (Brancn or E. R. anv F. 
Turner, Limrrep), Grey Friars Works, Ipswich, have 
seoured contracts for their Super-Silent motors for the 
Daily Telegrapr, Building, Dagenham Town Hall, the 
Municipal Hall, Wolverhampton, Liverpool University, 


Poplar Town Hall, and for upwards of 20 new cinema 
theatres 
Messrs. Tae Cutormer Evecrricat Storace Com 


PANY, Limrrep, Clifton Junction, near Manchester, have 
recently supplied to Messrs. Standard Telephones and 
Cables, Limited, a series of 20 Chloride batteries, having 
capacities ranging from 20 to 404 ampere-hours at the 
ten-hour rate of discharge. The batteries are to be 
employed for operating carrier and telephone and voice- 
frequency carrier-telegraph systems in the U.S.S.R 
Messrs. Epcar ALLEN AND Company, Liwrep, 
Imperial Steel Works Sheffield, 9, have received orders 
for a complete gypsum-handling plant from Messrs. 
Aberthaw and British Channel Portland Cement Com- 
pany, Limited ; fortwo 16-in. and two 13-in. McCully 
gyratory crushers from Messrs. Allis-Chalmers Manufac- 
turing Company, Limited, London; for an Imperial 


vibrating washer and scrubber from Messrs. Star Gravels, | 


Limited, Nottingham ; and for a K-B rotary pulveriser 
from Messrs. The Old Delabole Slate Company, Limited, 
Delabole 


Messrs. Ransomes anp Rapier, Liurrep, Waterside, 
Ironworks, Ipswich, have received from the Air Ministry 
an order for a number of mobile cranes of a new type 
The eranes, which are to be equipped with pneumatic 
tyres, will be employed in hangars and other restricted 
spaces for removing and replacing aeroplane engines, 
and for general utility work 
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PERSONAL. 


Mr. A. E. Forpnam, of the City Treasurer's Depart- 
| ment, Bradford, has been elected to succeed Mr. J. H. 
| BRoaDLEY, as secretary of the City of Birmingham Water 
Department, Council House, Birmingham, the latter 
retiring in May. 

Messrs. THe Satem Enorineerinc Company, Salem, 
Ohio, U.S.A., have recently opened a branch office at 
First Avenue House, High ~ oe London, W.C.1. 
The personne! will include Mr. J. W. Holden, managing 
director, and Mr. A. T. Greiner, manager. 

Mr. J. MatBorn, of Messrs. The United Engineering 
and Foundry Company, Pittsburgh, U.8.A., has entered 
the service of Messrs. Davy Brothers, Limited, Sheffield, 
in the capacity of outside technical representative. He 
will take up his appointment in Messrs. Davy’s London 
offices, Steel House, Tothill-street, 8.W.1, as soon as 
these offices are available at the end of March. Mean- 
while, Messrs. Davy'’s temporary office in London is 
situated in Shell-Mex House, Strand, W.C.2. 

Mr. L. K. Everrrr, B.Met., son of Mr. C. K. Everitt, 
chairman of Messrs. Edgar Allen and Company, Limited, 
Imperial Steel Works, Sheffield, 9, has been appointed 
a director of that company. He joined the firm in 1924 
and, in 1928, was appointed manager of the steel depart- 
ment. 

Mr. J. 8. Forrest has been appointed private secretary 
to Mr. R. 8. Hudson, M.P., Parliamentary Secretary to 





the Minister of Health. 
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TENDER. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender, the closing date of which 
is stated. Details may be obtained on application +, 
the Department at the above address, quot the 
reference number given. 

Seamless Steel Tubing, 67,689 m., for boilers, loco. 
motive-superheater coils and the manufacture of bush 
ron a and 8,324 seamless steel boiler and superheater 
tu for different types of locomotives. Argentine State 
Railways, Buenos Aires; April 7 (T.Y. 31,200.) 


ing 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.—Good inquiries for shipment over 
the next two months or so were again in evidence on 
the Welsh steam coal market last week. Collieries, how 
ever, were still kept busy executing business previous|; 
booked and, generally speaking, they were unable to 
accept further orders for immediate shipment. Ther 
was no relaxation, therefore, in recent quotations, while 
the occasional odd lots available were eagerly sought 
after and continued to command very high figures 
There was some falling-off in forward demand due to 
seasonal influences, although so far, this was only just 
discernible ; its effects are, naturally, expected to become 
more pronounced in the near future. Some foreign buyers, 
too, were adopting a wait-and-see policy, hoping that 
by postponing making further purchases, they would tx 
able to cover their needs at lower figures. Italian buyers 
continued to display a good interest, and a fair amount of 
business was under negotiation for the industrial users 
in this market. In addition, the railways placed orders 
locally for a further 100,000 tons of Monmouthshir 
locomotive coals for shipment after July next. Reports 
were current on the market that the Egyptian State 
Railways intended calling for tenders in May next, for 
the supply of 275,000 metric tons of Monmouthshir 
large coals, for delivery over August-February next. The 

resent contract for 170,000 metric tons is held by 

a Beynon and Company, Limited, and shipment, which 
has only just commenced, will not be completed until 
July next. It was rumoured during the week that the 
French authorities intend increasing the coal import 
quota for March. No definite news was received, how 
ever, and it was pointed out that even if that were so, 
it would have little effect on shipments. Already ex 

rters were sending all the supplies they could obtain to 

rance, in spite of the quota, and the only limitation 
placed on business was the acute shortage of the kinds 
of coal required. Despite increased production, supplies 
of the large grades were still insufficient to cover current 
needs, and strong values ruled, while stems for the washed 
small and sized kinds remained very difficult to secure 
over the first half of the year. Other descriptions were 
only very sparingly offered and firm. Cokes were in 
active request and comanded high figures. 

Iron and Setel Trades.—Active conditions remained in 
evidence in the iron and steel and allied trades of South 
Wales and Monmouthshire last week, and generally a 
strong tone was in evidence. The shortage of raw 
materials, however, was not materially relieved and 
producers were experiencing difficulty in maintaining 
their level of production. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday 


Iron and Steel.—The flow of orders is stronger than 4 
year ago. The result is that most of the big steel and 
engineering works are accounting for record turnovers 
not only in quantity, but in value. Among the latest 
contracts booked in this area, the War Office hav 
placed an order for 22 gas-fired furnaces. Sheffield 
Corporation also propose to enter into contracts valued 
at. many thousands of pounds for a variety of products 
These include the purchase from Messrs. A. Reyrolle and 
Company, Limited, of four 11-kV switches for consumers 
installations at a cost of about 2,5001., and from Messrs 
Metropolitan-Vickers Electrical Company, Limited, ® 
Scott-connected transformer ard switchgear at a cost 
of 4001. The Corporation’s Transport Department 's t 
enter into the following contracts : Messrs. The Skinnin 
grove Iron Company, Limited, to supply 500 tons of 
high manganese steel tramway rails ; Messrs The Cargo 
Fleet Iron Company, Limited, 750 tons of chromium steel 
tramway rails, 50 tons of Sandberg regu ated-sorbiti 


ordinary steel rails, and 500 pairs of fishplates; Messrs 
Metropolitan-Vickers Company, Limited, 40 tramway 
traction motors; Messrs. British Thomson-Houston 
Company, Limited, 10 tramear controllers ; ware 
Maley and Taunton, Limited, 20 sets of control and braking 
systems and 20 sets of platform brake gear Messrs 
Craven Railway Carriage and Wagon Company. Limited 
20 steel tramcar underframes ; Messrs. British Electrica! 


Engineers Company, Limited, 20 tramear trucks (“ —_ 
wheels and axles), and Messrs. The E.M.B. Compan) 





Limited, 20 traction resistances. For some years ons 
way. officials have been faced with the difficulty cause 
by ‘the excessive wear of axle boxes and horn guide faces 
Manganese-steel liners and wearing plates for pape a 
now being supplied by a Sheffield firm to | uding ral ms 
jand tramway axle-box manufacturers, the extra © 

| being offset by the greater life attained. This concern * 
| also turning out in increasing numbers mans unese-stee" 
| tumblers used in tin dredging. This type o! even vi 
jcast with a solid boss. Many of these tumbler beet 
been in use for some time, but in no instance ane a 


reported that the shaft has worked loos« 
| with split-boss tumblers 
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South Yorkshire Coal Trade.—A better tone has deve- 
loped on export account. Supplies have improved, 
and the demand has broadened in respect of South 
Yorkshire washed doubles and singles. More inquiries 
are circulating in respect of forward business. South 
Yorkshire collieries have secured a share of the contract 
for the supply of locomotive coal to the Swedish State 
Railways. On inland account the position is much the 
same. Industrial fuel is in active demand, iron and 
steel works being big consumers. Electricity under- 
takings are heavy buyers of smalls of slacks. The house- 
coal market shows improvement, largely as a result of 
the wintry weather. Foundry and furnace coke are 
firm, while gas coke is selling well. Latest quotations are : 
Best branch handpicked, 27s. 6d. to 29s.; South York- 
shire, 248. to 26s. ; best house, 22s. to 248. ; best kitchen, 
20s. to 2le. 6d.; best Derby selected, 23s. 6d. to 24s. ; 
Derby seconds, 22s. to 23s. ; Derby nuts, 20s. to 21s. ; 
and kitchen nuts, 188. to 19s. 








NOTES FROM THE NORTH. 


Gtascow, Wednesday, 


Scottish Steel Trade—The main points of interest in 
connection with the Scottish steel trade this week are 
the unprecedented demand for supplies of practically 
all classes of steel material and the great shortage of 
pig-iron and scrap. Part of the agreement arrived at 
between the British Iron and Steel Federation and the 
National Federation of Scrap Iron and Steel Merchants 
is that the latter will not, either directly or indirectly, 
sell scrap for export. That arrangement should be of 
much benefit to the steel trade considering that several 
of the overseas sources of supply have adopted a similar 
attitude. If the pig-iron production could be reasonably 
increased the outlook would become brighter, but the 
coke and surplus-gas question is still unsettled, and the 
pity is that there is no one charged with the necessary 
authority to issue an order, or command, in the matter. 
At the moment the steel makers in this area have as 
many contracts on hand as will neve plant working to 
capacity for months to come and still fresh orders keep 
coming in. Every one seems to be clamouring for 
supplies to ensure continuity of employment, and the 
Government’s defence programme will mean the ear- 
marking of a very heavy tonnage. Prices are very 
firm owing to the advance in the cost of raw material, 
and it is now known that steel prices will be considerably 
higher for deliveries made after May 31. The black 
steel-sheet makers are also experiencing a rush of orders 
and are exceedingly busy at present, chiefly for the home 
market. The following are the current market quota- 
tions :—Boiler plates, 101. 0s. 6d. per ton; ship plates, 
9. 10s. 6d. per ton ; sections, 91. 3s. per ton; medium 
plates, 91. 18s. per ton ; black steel-sheets, No. 24 gauge, 
in minimum 4-ton lots, 121. per ton, and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
141. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—A healthy state prevails in 
the West of Scotland malleable-iron trade and full 
employment is general. Order books are well filled and 
the outlook is very satisfactory for the immediate future 
at any rate. The position with the re-rollers of steel, 
bars is somewhat acute at the moment, and the future 
is rather alarming owing to the extreme shortage of 
semis. There is plenty of work on hand to ensure 
steady running well ahead, but unless the supply of 
raw material is considerably increased before long the 
output will be reduced by curtailment of production. 
Local supplies of semis are insufficient for the require- 
ments of to-day, and as the Continental Cartel has failed 
to deliver anything during the past two months the 
outlook for the industry is far from promising. Prices 
are very firm and advances have been intimated by 
the British Wrought [ron Association and the No. 3 
and No. 4 Bar [ron Association. The following are the 
current home quotations :—Crown bars, 121. 7s. 6d. 
perton; No. 3 bars, 111. 17s. 6d. per ton; No. 4 bars, 
121. 7s. 6d.-per ton; and re-rolled steel bars, 91. 10s. 
per ton. 

Scottish Pig-Iron Trade.—There is no change to report 
in the state of the Scottish pig-iron trade and everything 
possible is being done by makers to keep up production. 
The demand overall is exceedingly heavy with new 
business extremely difficult to place. The market prices 
are as follows :—Hematite, 98s. per ton, and basic iron, 
S28. 6d. per ton, both delivered at the steel works ; and 
foundry iron, No. 1, 90s. 6d. per ton, and No. 3, 88s. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
‘ast Saturday, February 27, amounted to 317 tons, 
4% against 282 tons for the corresponding week of last 
year. Of last week’s shipment 50 tons went overseas 
and 267 tons coastwise. 

Shipbuilding. —Work goes on merrily at the majority 


of the Scottish shipyards and the tonnage now on order 
is the highest for a number of years. New contracts 
placed during the past month consisted of four vessels 
on the Clyde and two on the Tay, but orders for four 


, 
“ners for the Canadian Pacific Railway are pending 
and also several others. It isexpected that at no distant 
te several Admiralty contracts will be given out, and 

te Clyde is hopeful of receiving a goodly share of these. 





The output last month consisted of 12 vessels of 28,097 
tons, made up as follows : 
i Vessels. Tons. 
The ¢ lvde 7 25.921 
The Forth 4 2,981 
The Tay : 3,100 
The Dee ... a = “i l 95 
Total 13 32,097 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Scarcity of Cleveland pig 
iron is more acute than ever. Buyers efforts to place 
orders, even for delivery over periods considerably 
ahead, meet with little or no success. Only by careful 
rationing are ironmasters able to provide home users 
with sufficient tonnage to keep the works well employed. 
There is hardly any iron available for other purposes. 
Producers are inconveniently oversold and there seems 
no likelihood of early change in conditions which wlll 
lead to a reduction of arrears of delivery. Merchants 
complain of continued difficulty in obtaining supplies 
against contracts, to permit of shipments to the Continent 
against sales long overdue for delivery. Occasional 
small parcels are released, however, for dispatch to 
Continental ports. Fixed minimum prices remain at 
the level of No. 3 quality of iron at 81s. delivered here, 
83s. delivered to various North Eastern areas, 84s. to 
Falkirk, and 87s. to Glasgow. 


Hematite.—Producers of East Coast hematite pig have 
hardly any marketable tonnage, but still contrive to 
meet the actual current needs of home consumers and to 
spare alittle iron for export against old contracts. Outlook 
for the near future is perturbing, as production falls 
vastly short of meeting the buyers unceasing demand for 
larger supplies. Needs of makers’ own consuming works 
absorb a large proportion of the output and are increasing. 
Purchasers are very anxious to negotiate and would 
readily pay considerably above the i market 
values, particularly forexport. Nominally, prices remain 
at the equivalent of No. 1 grade of iron at 98s. for local 
consumption. 


Basic Iron.—The make of basic iron is going steadily into 
use at producers’ steelworks. Messrs. Dorman, Long’s 
reconstructed blast-furnace at South Bank has been 
put into operation this week. The plant will produce 
2,000 tons of iron a week for the firm’s adjoining steel- 
works. The price of basic iron is put at 82s. 6d., but 
is quite nominal. 

Foreign Ore.—The resumption of negotiations for the 
renewal of expiring foreign ore contracts is still impossible, 
but imports against old purchases continue on a remark- 
ably heavy scale. February unloadings at Middles- 
brough reached 233,040 tons—the largest monthly tonnage 
unshipped for several years. January imports amounted 
to 124,860 tons. 


Blast-Furnace Coke.—Durham blast-furnace coke 
is not very plentiful and prices are moving in favour of 
sellers. Makers are not anxious to sell and are not disposed 
to entertain offers at below the basis of good medium 
qualities at 26s. 6d., delivered to Tees-side works. 


Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel firms, though running plant at 
capacity and turning out record tonnages, cannot meet 
the urgent calls for larger deliveries. Increasing scarcity 
of steel semis, due mainly to further shrinkage of supplies 
of Continental products, is causing inconvenience to 
re-rollers. Buyers are anxious to purchase extensively 
at prices ruling at the time of delivery, but makers are 
unwilling to add to their commitments. Among the 
principal quotations for home business are: Common 
iron bars, 111. 17s. 6d.; steel bars, 91. 10s. ; steel billets 
(soft), 61. 58.; steel billets (hard), 71. 10s. ; rivets, 131. ; 
steel boiler plates, 101. 0s. 6d.; steel ship, bridge and 
tank plates, 91, 10s. 6d.; steel angles, 91. 3s.; steel 
joists, 91. 3s.; heavy sections of steel rails, 8/. 10s. for 
parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 121. 10s.; black sheets (No. 24 gauge), 121. ; 
and galvanised corrugated sheets (No. 24 gauge), 14l. 
For export black sheets are 131., f.o.b., and galvanised 
corrugated sheets, 151. 15s., f.0.b. 


Imports of Iron and Steel.—The latest returns give the 
monthly imports of iron and steel to the Tees from foreign 
ports and coastwise as the lightest for a very considerable 
period. February unloadings amounted to only 2,301 
tons, comprising 135 tons of pig-iron, 1,900 tons of crude 
sheet bars, billets, blooms and slabs, and 266 tons of 
plates, bars, angles, rails, sheets and joists. In the 
previous month the tonnage unshipped totalled 2,645, 
comprising 577 tons of pig-iron, 1,972 tons of crude 
sheet bars, &c., and 96 tons of plates, bars. angles, &c., 
while in the pre-war month of February, 1913, the imports 
reached 5,150 tons, comprising 4 tons of pig-iron, 3,109 
tons of crude sheet bars, &c., and 2,037 tons of plates, 
bars, angles, &c. 


Shipments of Iron and Steel_—Shipments of iron and 
steel from the Tees last month amounted to 42,326 tons, 
compared with 42,707 tons in January. Loadings of 
pig-iron in February amounted to 6,988 tons, of which 
5,203 tons went to foreign destinations, and 1,785 tons 
coastwise ; clearances of manufactured iron, 1,864 tons, 
of which 627 tons went abroad, and 1,237 tons coastwise ; 
and shipments of steel, 33,474 tons, of which 21,108 tons 
went overseas and 12,366 tons coastwise. Belgium was 
the largest purchaser of pig-iron, accepting 1,310 tons ; 
Scotland, usually the heaviest buyer, taking only 920 tons; 
while Denmark received 880 tons ; Netherlands, 638 tons ; 
and India, 608 tons. Ceylon, with an import of 421 tons, 
was the main buyer of manufactured iron. The principal 
customers for steel were : Union of South Africa, 5,938 
tons; India, 3,874 tons ; Denmark, 3,081 tons ; Straits 
Settlements, 1,842tons; China, 1,608tons; Australia, and 
1,005 tons. 


Scrap.—All kinds of scrap are in good demand at- full 
market quotations. Heavy steel is fully 67s.: light 


cast-iron is 67s. 6d. to 708.; heavy east-iron, 77s. 6d. ; 
and machinery metal, 80s. ; 
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NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6.30 p.m., Storey’s-gate, Westminster, 8.W.1. Informal 
Meeting. Discussion on ‘ War-Time Supply of Liquid 
Fuels,”’ to be introduced by Mr. H. A. Humphrey. ast 
Midlands Branch: To-night, 7 p.m., The College of 
Technology, Leicester. Joint Meeting with Tar Lzrces- 
TER ASSOCIATION OF ENGINEERS. “ The Expectations of 
Aircraft Design,”’ by Dr. N. A. V. Piercy. South Wales 
Branch : Tuesday, March 9, 6 p.m., e Royal Metal 
Exchange, Swansea. ‘‘ Modern Developments in Applica. 
tion of Electric Welding,” by Dr. J. H. Paterson. North- 
Western Branch: Thursday, March 11, 7.15 p.m., The 
University, Manchester. Lecture: “ The Calculating 
Machine at Manchester University,’’ by Professor D. R. 
Hartree. Yorkshire Branch : Thursday, March 11, 7.30 
= The Hotel Metropole, King-street, Leeds. ‘* The 
Mechanics of Gliding,”” by Mr. R. Kronfeld. Hast Mid- 
lands Branch; Friday, March 12, 7 p.m., The Technical 
College, Lincoln. Joint Meeting with Tue Lixconn 
ENGINEERING Society. ‘“ Hardening and Tempering,” 
by Mr. W. H. Dearden. 


InsTiTUTION OF ExLxcrricaL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “The Metering of 
Mercury-Are Rectifier Supplies and Outputs,”’ by Dr..C. 
Dannatt. North-Eastern Centre: Monday, h 8, 
6.15 p.m., Armstrong College, Newcastle-upon-Tyne. 
“ The Jointing and ee of a Cables,” 
~ A Mr. W. Holttum. -Mi Centre: Monday, 

8, 7 p.m., The James Watt Memorial Institute, 
Birmi “Fire Precautions in Major Electrical 


irming’ x 
Stations,” by Mr. F. C. Winfield. Western Centre : 
Monday, March 8, 7.15 p.m., The Merchant Venturers’ 
Technical College, Bristol. ‘“* Lightning,” by Mr. B. L. 
Goodlet. Scottish Centre : Senin, March 9, 7.30 p.m., 
The Institution of Engineers and Shipbuilders in Boot. 
land, 39, Elmbank-crescent, G1 ww, C.2. “* Continuous 
Extrusion of Lead Cable-Sheaths,”’ by Dr. P. Dunsheath. 
Transmission Section : ednesday, March 10, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. “ The 
Gas- ted Cable,” by Mr. A. N. Arman. Hamp- 


-Centre: Wednesday, March 10, 7.30 p.m., 
The Municipal College, Portsmouth. “ The ii - 
Pressure Mercury-V: Lamp in Public Lighting,” by 
Mr. G. H. Wilson, Commander E. L. Damant and Mr. 
J. M. Waldram. Institution: Thursday, March 11, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Ordinary Meeting. ‘‘ Modern Factors Affecting Elec- 
tricity Costs and Charges,” by Mr. J. A. Sumner. Dundee 
Sub-Centre : Thursday, March 11, 7.30 p.m., University 
College, Dundee. ‘“ Anti-Aircraft Searchlight Appara- 
tus,” by Captain K. I. Cameron. 


Roya Instrrvtion.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. “ Electron Diffraction and Surface Struc- 
ture,’ by Professor G. I. Finch. Saturday, March 6, 
3 p.m. “ Positive and Negative Electrons,” by Lord 
Rutherford. Saturday, March 13, 3 p.m. “ Positive 
and Negative Electrons,’’ by Lord Rutherford. 


INSTITUTION OF CrviL ENGINEERS.—Northern Ireland 
Association: Monday, March 8, 6.30 p.m., Queen’s 
University, Belfast. ‘‘ Newry Ship Canal Improvement 
Scheme,”’ by Mr. R. Ferguson. nstitution : Tuesday, 
March 9, 6 p.m., Great George-street, Westminster, 
8.W.1. Ordinary Meeting. ‘“‘ Welded Joints in Pressure 
Vessels,” by Dr. 8. F. Dorey. Birmingham and District 
Association : Thursday, March 11, 5.30 p.m., The James 
Watt Memorial Institute, Birmingham, 3. “ Municipal 
Engineering Works in Progress in Birmingham,” by Mr. 
H. J. Manzoni. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre : Tuesday, March 9, 7.30 p.m., The Geisha Café, 
Hertford-street, Coventry. “The Silencing of Gas 
Noises in all Classes of Motor Vehicles,” by Wing- 
Commander T. R. Cave-Browne-Cave. Also at the 
Bristol Centre : Thursday, March 11, 7 p.m,, The Mer- 
chant Venturers’ Technical College, Bristol. 


Institute oF Metats—North-East Coast Local 
Section : Tuesday, March 9, 7.30 p.m., Armstrong College, 
Newcastle-upon-Tyne. Annual General Meeting. “‘ Large 
Non-Ferrous Castings,”’ by Mr. J. E. Newson. Scottish 
Local Section : Tuesday, March 9, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2, Joint Meeting with Tue Inst1- 
TUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
““Some Aspects of Metallic Corrosion,” by Dr. U. R. 
Evans. Institution: Wednesday, March 10, The 
Institution. of Mechanical Engineers, Storey’s-gate, 
Westminster, S.W.1. Annual General Meeting. 1l0a:m., 
Annual Report of the Council and reading and discussion 
of various papers. 2 p.m., reading and discussion of 
various papers. Thursday, March 11, 10 a.m., reading 
and discussion of further papers. For programme, see 
page 159, ante. Sheffield Local Section : Friday, March 12, 
7.30 p.m., The University, St. George’s-square, Sheffield. 
Annual General Meeting. ‘Some Recent Researches 
on Wire-Drawing,” by Professor F, C. Thompson. 


Nortna-East Coast INstiruTIOoN OF ENGINEERS AND 
SuirBuiLpEeRs.—Friday, March 12, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ** Business Control 
and Management,” by Mr. H. A. Sisson. 


For Meetings of other Societies and of Junior Sections, 
see page 2-of Advertisements. 








CALENDAR.—-We have received a useful monthly tear- 
off calendar from Messrs. The InternationalConstruction 
Company, Limited, 56, Kingsway, London, W.C.2. 
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BANK PROTECTION ON THE MISSISSIPPI RIVER. 


(For Description, see Page 249.) 
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CRAFTSMANSHIP. 


“THe decay of craftsmanship ”’ is an expression 
not infrequently heard. Those who employ it 
talk of the remarkable hand-work that was carried 
out in an earlier day, with the implication that 
similar workmanship could not be exhibited to-day. 
They are inclined to illustrate their remarks by 
reference to various museum pieces of beautiful 
craftsmanship. Taking the same selective line as 
those who depreciate their own times in favour of 
the “‘ good old days,” they take the exceptional and 
ignore the ordinary, passing over masses of evidence 
which point in a direction opposite from their 
contentions. While there would be no purpose in 
failing to recognise the excellent craftsmanship 
which has been exhibited in almost all ages, there 
is equally no purpose in pretending that the skill 
of hand and brain which it represented has dis- 
appeared from the world of to-day. 

While it would be absurd to claim that every 
workman of to-day is a craftsman, it would be 
equally absurd to claim it of the past. The type of 
work with which the engineer-mechanic is concerned 
is to a large extent of a fugitive nature, and no 
great number of examples of his handiwork of the 
past are available, on which to judge his average 
efficiency in earlier years. In some branches of 
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the mechanical arts, however, there is much material 


lon which to base a judgment. In the building 


trade, for instance, our old towns contain many 
“ Georgian ’’ and “ Queen Anne’’ houses, which 
those who are concerned with their repair or altera- 
tion, find to exhibit a degree of shoddy work which 
would not be tolerated in the cheapest so-called 





“jerry building ” of to-day. Examples of the same 
kind of lack of craftsmanship have been found in 
connection with the upkeep and repair of great 
buildings, such as cathedrals. 

It may be contended that this is not the point, 
but that the criticism is that the coming of the 
machine has destroyed the opportunities of the 
hand-worker, and that we have no craftsmen because 
there is no place for them. This point of view, 
again, represents either a misunderstanding or a 
misrepresentation. The hand-worker of no period 
has despised tools ; he has always used all he could 
get. As tools improved, his products improved until 
he arrived at the productions of to-day, which in 
accuracy, finish, and efficiency surpass anything 
which the world has previously seen. The reply 
to this will possibly be that these products are made 
by machines and not by craftsmen. Indeed, 
admirers of the past are in the habit of employing 
the term “ machine made ” as one of reproach or 
contempt. The members of this school of thought 
appear to suppose that machines grow on trees, 
and that the debased worker of to-day merely 
procures a machine, puts his material in at one end 
turns a handle, and obtains his product at the 
other. 

There is no accepted record of the invention of 
the lathe, but he who invented it did not lower his 
standard of craftsmanship because he took advan- 
tage of it to improve the quality of his products. 
To-day men work in teams rather than as indi- 
viduals, but the team that produces a Diesel engine 
does not lower the quality of its craftsmanship by 
taking advantage of the possibilities of modern 
automatics. Furthermore, the automatic has to 
be built, and as possibly the finest piece of crafts- 
manship ever exhibited by the inventor of the lathe 
was his construction of the first, so the building of 
modern machine tools represents a level of crafts- 
manship which was not approached in the days 
which are so dear to those who lament its 
decay. 

The confusion in the minds of this school appears 
to arise from an inability to distinguish between 
craftsmen and semi-skilled or unskilled operatives. 
The genuine difficulty about craftsmen in industry 
to-day is not that they have died out—there are 
more of them than there ever were—but that there 
are not enough of them; and the theme of Mr, 
Fleming’s paper read before the Institution of 
Mechanical Engineers last week, was improvement 
in the supply of craftsmen, He nowhere suggested 
any failure of ability in those he had, We com- 
mence a reprint of Mr. Fleming’s paper on page 274, 
of this issue, and report the discussion on it on 
page 266, so that we need not here deal with it 
in any detail. The main question raised in his 
argument is of such importance, however, that it 
invites some comment. 

Briefly, the point is that the better apprentices in 
the works with which he is concerned, when they 
reach the craftsman’s stage, are disinclined to con- 
tinue as craftsmen and are either promoted in the 
works or leave to find the more congenial occupation 
elsewhere. Doubtless the same effect is observed 
in other works—Mr. Byng had had the same 
experience. It was suggested that this leakage was 
assisted, or encouraged to some extent, by the 
operation of the National Certificates Scheme, which, 
giving apprentices .a technical equipment superior 
to that required by a craftsman, encouraged them 
to pass to a higher grade of occupation. The 
obvious reply to this is that the individual appren- 
tice naturally tries to better his position in life, 
and the fact that he has educated himself to a 
stage which enables him to pass out of the craftsman 
class is entirely to his credit, and is a remarkable 
tribute to the value of National Certificates. This, 
however, does not assist the firm which finds a 
large proportion of the apprentices whom, at some 
expense, it has educated as craftsmen, passing on 
soon after they reach that stage. It should be 
pointed out, however, that in many cases the firm’s 
educational trouble and expense are not lost to it. 
Mr. Fleming stated that a large proportion of these 
superior craftsmen in the works of Messrs. The 
Metropolitan-Vickers Company were promoted to 
staff positions in the works, and Mr. Byng reported 








much the same thing. In these cases the benefit 
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of the trainingis clearly not a loss to those who have | to the quality of water employed for the production 


provided it. 

None the less, this reflection does not compensate 
for the lack of a sufficient supply of permanent 
craftsmen. From a manufacturing point of view, 
clearly what is wanted is a larger class of men 
who desire to become craftsmen and remain so. 
A similar difficulty is only too well known in the 
domestic world. There is a supply of men and 
women who are good domestic servants and are 
entirely satisfied to remain so. The work is their 
life interest. Unfortunately, there are not enough 
of them, and the columns of the daily Press con- 
tinually contain letters advocating training centres, 
criticising the curriculum of primary education, 
proposing to alter the status of domestic service 
by altering its name, and so on. Perhaps fortu- 
nately, it is not our province to discuss the domestic 
servant problem, but it touches the craftsman 
problem at some points. In both, the attraction of 
what in this country is called the black-coat, and 
in America the white-collar, job has some effect. 
Such articles as this leader are usually written, and 
largely read, by members of the black-coat class, 
and it may not be easy to estimate the weight of 
its attractions for shop operatives. In domestic 
service the question of status appears to have 
considerable weight, but it is difficult to believe that 
it has the same importance in the engineering shop. 
The material conditions and standing of the skilled 
craftsman, especially in the better class of shop, 
are excellent to-day and are continually improving. 
Status may have some slight effect, but it would not 
appear to be the major cause of the difficulty. 

Although one has every sympathy with and 
admiration for the craftsman who raises himself to 
a staff position, the work of the shops must be 
carried on by some one, and the essential problem 
before industry to-day appears to be how to make 
the shop job more competitively attractive. It was 
more than once suggested in the discussion on 
Mr. Fleming’s paper that one way to do this was 
to make it more secure. Mr. Fleming’s own reply 
to this point showed that at least in the case of 
Messrs. Metropolitan-Vickers it had no weight, but, 
none the less, there are all too many skilled men in 
the country who could tell of very different treat- 
ment from that practised at Trafford Park. The 
contrast implied with black-coated workers should 
not be exaggerated. During the recent slump many 
non-shop men found their positions no more secure 
than those of the tradesmen, and they themselves 
in a worse position, as they had no_ trade 
organisation to fall back on. This rather special 
case apart, however, it is fair to say that in general 
the shop man is one of the first victims of a lack of 
orders. He takes precedence of the staff. It is 
easy to recommend firms to keep their skilled men 
together, but in bad times it is not easy for them 
to do so. Possibly the of the present 
shortage will cause many firms to do more than 
they have in the past when the next lean time 
comes. The other main question raised in the 
discussion was that of wages, but it is one with 
too many ramifications and difficulties to be entered 
on at the end of an article on what is really a 
different subject. 


lessons 








THE PREVENTION OF WATER 
POLLUTION. 
THE reflective may find more than one cause for 
future anxiety in the developments which are 


taking place in our social amenities, and will agree | 


that one of those causes, which is likely to lead to 
serious trouble, unless quickly and firmly tackled, 
is the inter-related problem of water supply and 
sewage disposal. The erection of thousands 
of houses, which has been a feature of post-war 
history in this country, and their equipment with 
piped water supplies, baths. modern. sanitary 
appliances and hot-water systems, has meant a 
large increase in the demand for water of the highest 
quality, and has meant that every available source 
is being increasingly put under contribution. 
The development of factories, in which large quan- 
tities of water are used in the manufacture of 
beverages and foods, has had the same effect, as 
has also the greater attention that is being given 








of steam, particularly in the boilers which are 
operated at comparatively high pressures. 

This increase in water consumption has had the 
effect of raising the amount of sewage that has to 
be disposed of, while the introduction of new 
processes and industry, together with the trend 
towards centralisation, particularly of those dealing 
with agricultural products, has similarly caused an 
upward move in the quantity of polluting effluents 
discharged into the rivers from which a large propor- 
tion of our water supply is drawn. Unless, there- 
fore, satisfactory methods of treatment and disposal 
of sewage and industrial effluents are adopted to a 
far greater extent than hitherto, there may before 
long be considerable difficulty in providing sufficient 
water of the chemical and bacteriological quality 
necessary for domestic and other purposes. This 
being so, it is satisfactory to learn from the Report 
of the Water Pollution Research Board* for the 
yeai ended June 30, 1936, which was issued by H.M. 
Stationery Office on Monday, that there are signs 
of increasing recognition of the importance in a 
thickly-populated and highly industrialised country 
like Great Britain of devising methods for preventing 
or reducing the pollution of water supplies, both 
surface and underground. This is, however, we 
feel, putting the position very mildly. For it is 
not difficult to imagine the disease and loss of life 
which might occur if the sources from which one 
of our large towns draws its water were to become 
polluted, and those who do not care to undertake 
this mental exercise may be recommended to read 
the accounts of the cholera epidemics of the middle 
of last century, which arose from just such causes. 

Actually, the position is that the danger is recog- 
nised and methods of mitigating it are receiving a 
prominent place in the proceedings of the appro- 
priate. technical societies. There also exist four 
Joint Committees with jurisdiction over certain 
rivers and waterways, and Catchment Boards for 
the purposes of land drainage have been formed 
for the greater part of England and Wales. During 
the past year, the Joint Advisory Committee on 
River Pollution has been considering whether 
measures can be devised for dealing with the 
pollution of rivers without the appointment of 
entirely new bodies for that purpose ; and it would 
seem that this is a matter which could be dealt 
with by the local authorities if they were given the 
necessary powers. There must, however, be the 
minimum of delay. 

Another facet of the same problem is to ensure 
that the effluents disposed of shall be as little 
obnoxious in character as possible, and we are glad 
to learn that important work is being done in this 
direction. For instance, the disposal of waste 
waters from the milk industry, without causing 
serious pollution of the rivers or streams into which 
they discharge or difficulties at the sewage disposal 
works, is a problem of great urgency. Although 
the investigation has not yet been completed, 
experiments show that it is practicable to purify the 
milk washings by biological oxidation, either in 
percolating filters or by the activated sludge process. 
In addition, the investigation has shown that a 
good deal too much milk, cream and whey is carried 
away in the waste water, and the disposal of these 
products in this way is emphatically condemned, 
not only from the chemical, but from the economic 
point of view. 

Experiments have been continued on the effects 
of various conditions on the base-exchange process 
of softening water. Samples of the three main 
classes of base-exchange zeolites have been employed 


and researches have also been made with the 
object of preparing a satisfactory material from 
British clays. The investigation of the base- 


exchange and acid-exchange properties of resins, 
prepared from various phenolic substances and 
aromatic bases by condensation under different 
conditions with formaldehyde, has been continued, 
The discovery that these substances can remove 
comparatively large quantities of calcium and 
magnesium from hard water has aroused wide- 
spread interest abroad and several commercial 
firms are now manufacturing the resin -in small 


* Renort of the Water Pollution Research Boa 
Lendon : H.M. Stationery Offiee. [Price.1s.not.}- 
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quantities. The method of determining the true 
average concentration of lead in drinking water 
has been improved by using powdered magnesia 
instead of a base-exchange zeolite as a filtering 
medium. The result is that much labour and trouble 
have been saved. 

During the purification of sewage by activated 
sludge, there is a relatively slow biochemical oxida- 
tion of some of the organic matter. It appears 
that this oxidation is brought about primarily 
by the enzymic activity of both live and dead bac- 
terial cells in the sewage and sludge. It has also 
been found that an appreciable proportion of the 
organic matter in previously sterilised sewage can 
be coagulated or flocculated at 25 deg. C. by passing 
bubbles of oxygen, nitrogen or hydrogen through 
the sewage for several hours. The investigation 
on the River Mersey which is being carried out to 
determine the effect of the discharge of crude 
sewage on the nature and amount of the solid 
matter deposited in the estuary has been continued. 








A NEW POLICY FOR THE SPECIAL 


AREAS. 


In his third and last report as Commissioner 
for the Special Areas of England and Wales, Sir 
Malcolm Stewart made a number of suggestions, 
which were lacking neither in imagination nor in 
boldness, for the amelioration of conditions in these 
parts of the country. It is a deserving tribute 
to the excellence and foresight of his work that 
most of these suggestions have been adopted by 
the Government, and that in some respects it has 
even been found possible to go a step further. 
The policy that is to be followed, in an attempt to 
deal with this difficult problem, is set out in a 
White Paper, which was issued on Monday evening. 
The greater part of this document is taken up with 
an account of what has been done under the Special 
Areas (Development and Improvement) Act, 1934, 
and from it we gather that 5,000,000/. has already 
been spent on health and social services, as well as 
on the development of various kinds of industrial 
facilities. Capital commitments amounting to 
11,000,0001. had been entered into up to the end 
of last January, a further sum of 3,500,0001. is 
to be included in the Estimates for 1937, and 
the Act itself is to be extended until March 
31, 1939. In addition an extensive range 
of measures has been initiated and about one- 
quarter of the expenditure these will ultimately 
involve has already been incurred. Simultaneously. 
a policy of transference from districts of heavy 
unemployment has been pursued, while the establish- 
ment of small industries in the Special Areas has 
been assisted by the formation of a Loans Associa- 
tion, with a total capital of 1,000,000/. Preference 
has also been given by the Government to tenders 
received from firms in the Special Areas ; and the 
desirability of locating new munition factories in 
them has also been kept in view. 

The result of all these endeavours has, it must 
be admitted, not been unsatisfactory. Progress, 
however, has been not a little hampered by the 
restriction that help must not be given to under- 
takings carried on for the purposes of gain and by 
the fact that the Commissioner’s work itself has 
not been free from that type of administrative 
difficulty which is likely to occur when more than 
one Department is concerned in a matter. The 
first of these obstacles should be removed by the new 
proposals ; and although the continuance of the 
Treasury and the Ministry of Labour on the scene, 
not to speak of more than one Advisory Committee. 
may still give rise to delay, we hope that energetic 
administration may even neutralise that. Briefly. 
the financial resolution, which the Chancellor 
of the Exchequer is to lay before the House of 
Commons next Monday, will authorise the Comms 
sioners to let factories in the Special Areas and to 
contribute both towards income tax and rates, 4 
suggested by Sir Malcolm Stewart, as well as towards 
the rent for a period not exceeding five years. 
The amount of this contribution will be at the 
Commissioners’ discretion in each case, and can 
varied according to the necessities of 
the particular places to which it is desired to 
attract industry. The Commissioners will also 
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be empowered to contribute towards the expenses 
of certain street works and field drainage schemes. 

A further important proposal applies, it should 
be noted, not to the Special Areas proper, but 
to certain other areas, which have been suffering 
from severe unemployment for a considerable 
period and are, in addition, mainly dependent on 
one or more industries. This assistance will be 
given by forming site companies, whose object will 
be the provision of factories in these “Certified ” 
Areas. To these companies the Government will 
contribute one-quarter of their paid-up capital. 
In addition, an aggregate sum of 2,000,000. is 
to be available by way of loan to new undertakings 
established in both types of area. In the Certified 
Areas these loans will, however, only be available 
to undertakings which occupy factories provided 
by the site companies, and such undertakings will 
not be entitled to remission of rent, rates and 
taxes. 

It will be noted that nothing is said in the White 
Paper about Sir Malcolm Stewart’s suggestion that 
the further expansion of industry in Greater London 
should be controlled. The Times understands, how- 
ever, that the Government proposes to make a 
full inquiry into the subject, and that this will 
not necessarily be confined to the Greater London 
area. As it is, the policy seems to be to neutralise 
the attraction of the Metropolis by a counter 
attraction, whose force it may be admitted is by no 
means despicable. This policy has much to recom- 
mend it, and, for reasons which need not be enlarged 
upon, is perhaps the only one which could have been 
adopted at the present. It is not, however, without 
its dangers, as may be gathered from a report made 
by Sir Alexander Gibb and Partners to Sir Malcolm 
Stewart last November, but only published more or 
less privately by the Minister of Labour last week. 
This report deals particularly with the conditions in 
South-West Durham, and emphasises, both directly 
and by inference, that the revivification of all 
Special Areas is neither possible nor desirable. 

The area dealt with in this report covers some 
140 square miles, and has a population of 170,000, 
just under 14,000 of whom—or 42 per cent. of the 
insured population—are unemployed. This is mainly 
due to the rapid and complete collapse of the coal 
workings, but even their re-opening would not, it 
is considered, provide a permanent solution of the 
problem. The area is quite unfavourable for the 
establishment of a trading estate, for the location 
of the villages has been fixed solely by the position 
of the coal pits and the result is a “ haphazard, 
illogical and now utterly uneconomic state of 
affairs.” An efficient supply of ordinary services 
cannot be provided, and it is therefore suggested 
that the houses should be demolished and their 
inhabitants accommodated elsewhere. This is the 
more necessary since road communication is poor ; 
in fact, one village has no route for vehicles, and 
railway communication is non-existent. The gallant 
attempts that have been made to establish brick- 
works on the sites of derelict pits are perhaps worth 
encouragement, but failing this, the outlook is 
hopeless, since the district has no special natural 
resources beyond coal and might well be allowed to 
revert to its original and real réle of agriculture. 
The consulting engineers are reluctant to suggest 
there is no other remedy for the state of affairs, but 
at the same time, they are bound to confess that they 
cannot see any means of securing effective industrial 
development in South-West Durham. 

Though the Minister of Labour is at pains to 
point out that neither the Government, nor the 
Commissioner, necessarily endorses these drastic 
proposals, they should nevertheless heed the warn- 
ing that is implicit in them. The policy with regard 
to the Special Areas must be determined from the 
point of view of the future and not of the past, and 
in the light of hard facts rather than sentiment. 
It must be admitted that scme Special Areas are 
‘0 a greater or less extent worked out, though all 
are not in the same hopeless condition as South-West 
Durham. They acquired prosperity by utilising a 
Wasting asset and though their present grievous lot 
must be relieved, it would be unwise to make too 
heroic an attempt to reverse what must be accepted 
“Sa natural trend. A policy which has as its object 


is, therefore, likely to be of more lasting benefit 
than one which simply seeks to relieve the dis- 
abilities of certain parts. 








NOTES. 
Tue INsTITUTE OF MARINE ENGINEERS. 


Ir is a tribute to the growth both in numbers 
and importance of the Institute of Marine Engineers, 
that nearly eight hundred members and guests 
attended the annual dinner, and that that dinner 
should be held in the ancient centre of the City of 
London’s civic government, the Guildhall. The 
chair at the function, which took place on Friday, 
February 26, was occupied by the President of the 
Institute, the Hon. Alexander Shaw, and the Rt. 
Hon. The Lord Mayor, Sir George Broadbridge, was 
present, with the Sheriffs. The first toast, after 
the loyal ones had been honoured, was that of 
“The Right Hon. the Lord Mayor and the City 
Corporation.”” It was proposed by Admiral of the 
Fleet Sir A. Ernle M. Chatfield, G.C.B., who, after 
referring to some of the eight warships which had 
been named ‘* London ”’ over a period of 300 years, 
pointed out that, apart from the engineering 
branch, the Navy and the marine engineer materially 
helped each other. Service requirements for 
machinery of all sorts were exacting, and the severe 
tests put on highly-rated plant were of value in 
commercial practice. The building of H.M.S. 
Hood had helped in the construction of the liner 
Queen Mary. Conversely, the Navy gained by 
noting the results of experimental plants out of the 
Service. The Lord Mayor, in the course of his 
reply, outlined his activities as Admiral of the Port 
of London in connection with the forthcoming 
Coronation celebrations which the Navy was hold- 
ing at Spithead, Chatham, and on the Thames. He 
believed there were also preparations under way 
for him to participate in a Merchant Navy Week. 
The toast of ‘‘H.M. Dominions Overseas and the 
Mercantile Marine ’’ was proposed by Alderman Sir 
Vansittart Bowater, M.P., and replied to by Mr. 
W. J. Jordan, High Commissioner for New Zealand, 
the importance of the link formed by British shipping 
being stressed in both speeches. Lieut.-General Sir 
Travers Clarke, G.B.E., then proposed “ Shipbuild- 
ing and Engineering Industries,” and reviewed the 
changes in ship construction and design, and in 
propelling machinery which had taken place in 
recent years. In all these developments British 
shipbuilders and engineers had been in the front 
rank, and even at the worst period of the economic 
depression some 60 per cent. of the world’s ship- 
building had been carried on in Great Britain. Mr. 
F. E. Rebbeck, D.L., replying, dealt with the 
present position. The chief difficulty was likely 
to be one of raw material, not of men or berths. 
Those interested in the ordering of ships would ease 
the situation by taking action six months to twelve 
months earlier than they would ordinarily do for 
any new tonnage they had in mind. The proceed- 
ings terminated with the toast of ‘‘ The President,” 
by Sir Richard D. Holt, LL.D., president of the 
Chamber of Shipping, and an acknowledgement by 
the Hon. Alexander Shaw. 


Tue Atomic STRUCTURE OF ALLOYS. 


In the course of a lecture delivered on February 24, 
before the Royal Society of Arts, in which he dealt 
with the atomic structure of metals and alloys from 
the physical point of view, Professor W. L. Bragg, 
O.B.E., F.R.S., stated that whereas most inorganic 
compounds were combinations of electropositive 
atoms with electronegative atoms or groups of 
atoms (acid radicles) and organic chemistry dealt 
with electronegative atoms with incomplete shells, 
the electronegative character of which was most 
in evidence in carbon, nitrogen and oxygen, metal- 
lurgy constituted the study of associations of electro- 
positive atoms. Each atom in a separate state 
had one or more loosely-held electrons. When 
such atoms came together to form a metal, all the 
loosely-held electrons might be regarded as grouped 
together to form a common pool or negative atmo- 
sphere in which the positive metallic ions were 
embedded. This conception suggested a general 
qualitative explanation of the typical metallic 


the drift of the free electrons through the metal. 
Further, such a structure had a self-healing property 
if distorted. No important interatomic bonds 
were broken and the general attraction between 
ions and electrons, which could flow freely so as 
to adjust potentials in the breaches where the 
arrangement was disturbed, continued to hold 
the whole structure together. Hence the toughness 
and ductility of metals. The conception, moreover, 
explained a feature characteristic of alloys. In 
organic and inorganic compounds the proportions 
of the different kinds of atoms were rigidly fixed. 
In organic compounds this was due to the definite 
bonds between atoms, so that molecules of precise 
architecture were formed. In inorganic compounds 
it was due to the requirement that electric charges 
of positive ions should balance those of negative 
ions. In alloys, on the other hand, interatomic 
bonds were of minor importance. Each electro- 
positive atom of whatever kind, brought its “ pass- 
port’ in the form of loosely-held electrons to add 
to the common stock, and all were welcome to the 
association. Hence the power of metals to mix 
freely in all proportions, or with wide ranges of 
proportions. Lastly, there was another feature 
of alloys which was very characteristic. This was 
the extraordinarily free way in which atoms could 
move about inside the alloy in the solid state. 
When an ingot of an alloy was first cast it was 
generally far from homogeneous. Yet such an 
ingot, held for some time at a temperature well 
below the melting point, became homogeneous. 
Atoms freely migrated through its solid structure 
so as to adjust differences in composition. 


THE Juntor INSTITUTION OF ENGINEERS. 


The recent conversion of the Hotel Metropole 
into Government offices obliged the Junior Insti- 
tution of Engineers this year to seek a new venue 
for the Annual Dinner, and it was in a somewhat 
unfamiliar environment of modernistic art that the 
members and their friends met on Friday last, 
February 26, at the Prince’s Galleries, Piccadilly, 
W.1, under the chairmanship of the president, 
Sir William Larke, K.B.E.; but, as Mr. W. E. 
Highfield, vice-president of the Institution of 
Electrical Engineers, remarked in proposing the 
toast of ‘“‘ The Institution,”’ the Junior Institution 
possesses its own characteristically genial atmo- 
sphere, and Mr. W. A. Tookey, as toastmaster, saw 
to it that none of the customary observances went 
astray in the removal. For more than fifty years, 
said Mr. Highfield, the Institution had proceeded 
unostentatiously upon its way, well disciplined by 
“*the world-famous mallet.” It was unique in 
being able to lay predatory hands on any sufficiently 
eminent man to fill the office of president, with 
great advantage to itself, as the members were thus 
kept in touch with outside affairs. Nelson had 
referred to his Mediterranean captains as “‘ a band 
of brothers.” This was the atmosphere of the 
* J.LE.,”” one compounded of commonsense and 
kindliness ; qualities which were, after all, the only 
real weapons that democracy could oppose to the 
frenzies of a rocking world. He coupled with the 
toast the name of Mr. H. G. Pusey, chairman of 
the Institution, who, in response, reviewed its 
present position, and expressed the belief that, in 
the essential qualities, it was the stronger for the 
testing which, like other engineering societies, it 
had undergone during the years of industrial 
depression. The toast of ‘ Engineering” was 
proposed by Sir Henry T. Tizard, K.C.B., F.R.S., 
rector of the Imperial College of Science and Tech- 
nology, who, speaking as one responsible for the 
training of some 500 young engineers, asserted his 
belief that the future of engineering was more 
promising at the present time than it was thirty 
years ago. The young engineer often balked at 
the study of science; like Dr. Johnson’s friend, 
Edwards, he tried to be a philosopher, but cheerful- 
ness kept breaking in. It was a curious fact that 
the number of students taking ‘science varied 
inversely with the business activity of the country. 
When commerce flourished, the numbers declined ; 
with waning activity in commerce, the science 
students increased. At present the number was 
falling. He said without hesitation that the young 
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were, in the main, a better lot than their fathers— 
and with them rested the future of engineering. 
The properly educated engineer was an indispen- 
sable asset to civilisation, but an asset that was 
often wasted. Sir William Larke, who responded, 
agreed with Sir Henry that the future of mankind 
depended on engineers, who, despite arguments to 
the contrary, had enormously improved the well- 
being of mankind. Misuse of the benefits they had 
made possible was probably due in great measure 
to the fact that more of mankind were not engineers. 
Mr. A. P, Morris (vice-chairman) drew astrological 
parallels to the distinctive status of the principal | 
guests, in proposing that toast, which was acknow- 
ledged by Mr. H, E. Wimperis, C.B., C.B.E., presi- 
dent of the Royal Aeronautical Society, and Mr. 
H. J. Manzoni, president of the Midland local 
section of the Institution, Mr. J. W. Stenson 
(vice-chairman) proposed the final toast, that of the 
chairman, and was warmly supported by the 
members in his appreciation of Sir William Larke’s 
presidential services to them. In the course of the 
evening it was revealed that the Council, seeking 
his successor for the session 1937-1938, had “* laid 
predatory hands” on Mr. W. A. Tookey, who had 
consented to the predation, operative from December 
next. When the time comes, we hope Mr. Tookey 
will not find himself at the dinner so embarrassed 
by the distressing scheme of decoration chosen by 
Mr. Riddle as was Sir William Larke on Friday 
last 





SUMMER SCHOOL ON STRENGTH OF MATERIALS 
IN THE Unirep States. 

\ special summer-school course and a series of 
conferences on the strength of materials will be 
held at the Massachusetts Institute of Technology, 
Cambridge, Massachusetts, U.S.A., during the four 
weeks from June 21 to July 16. The subject of the 
creep of metals will be dealt with in a course of | 
lectures by Dr. A. Nadai, consulting engineer to 
Messrs. The Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, who is a recog- 
nised authority on plasticity. The last two lectures 
of the series, in which design applications using the 
plasticity theory will be discussed, will be delivered 
by Mr. C. R. Soderberg, manager of the steam- 
turbine department of Messrs. The Westinghouse 
Company. A series of lectures on the fatigue of 
metals will be given by Dr. H. J. Gough, F.RS., 
who, it will be recalled, delivered the Marburg 
Lecture before the American Society for Testing 
Materials in 1933. Lectures on the strength of 
materials will be given by members of the Institute 
staff, who will also supervise the laboratory work. 
The summer-school course will be concluded by a 


two-day conference on fatigue and creep, at which | 


various aspects of these two subjects will be dis- 
cussed. The fee for the complete course will be 
80 dols., and owing to limitations in laboratory 
facilities, admissions will be in order of application. 
In any case, all those intending to participate should 
register their names by June 1. Further particulars 
regarding the course may be obtained from Professor 
J. M. Lessells, of the Department of Mechanical 
Engineering of the Institute, who is the director of 
the summer school 


Tae Curmicat INDUSTRY AND THE EUROPEAN 
OUTLOOK. 


The Presidential Address of Dr. H,. Levinstein, 
which was delivered at the annual corporate meeting 
of the Institution of Chemical Engineers on Friday, 
February 26, described the difficulties experienced 
during the Great War in providing the country with 
its chemical requirements, At that time, said 
Dr. Levinstein, there were a number of independent 
firms, without any central control, which had to be 
interviewed individually by the members of the 
Moulton Committee. Though this body and its 
descendant, the High Explosives Committee, adopted 
a stringent system of costing, there had inevitably 
been waste, owing to the hurried erection of ad hoc 
plants with largely unskilled personnel and using 
processes many of which had no peace-time value. 
in Germany the position was very different. The 
government had had the nucleus of a strongly-organ- 
ised industry for the chemical side of the production 





of mupitions. And there could be little doubt that 


this centralisation of authority enabled her to 
continue hostilities in spite of the blockade. It 
must be remembered that peace-time industries 
could not suddenly be switched on to the require- 
ments of war without great delay and immense 
cost. If planned in peace time and spread over 
a number of years, rearmament went forward 
methodically and comparatively quickly in a 
totalitarian state. In England, where rearmament 
at present had to be accomplished without dislocat- 
ing the life of the people or the industries by which 
they lived, the difficulties were much greater. 
To-day the chemical industry was the most 
scientific and best organised in the country. An 
important step since the war had been the forma- 
tion of the Association of British Chemical Manufac- 
turers, to which 13 other associations were affiliated. 
Proposing the toast of “The Institution ” at the 
Annual Dinner, which was held at the Hotel Victoria 
on the evening of the same day, Colonel the Hon. 
E. F. Lawson sounded a similar note. Chemical 
engineers, he said, had a most important task in 
planning and creating industry, which now depended 
more than it had ever done on the work of the 
expert. It was therefore absolutely necessary 
that the best brains available should be employed. 
In reply, the president referred to the great difficulty 
of defining a chemical engineer. His operations 
were, however, being carried out on a widening 
scale and demanded large-scale thinking, with 
which we were not familiar in this country. Though 
112,000 tons of petrol had been made at Billingham 
last year, this was only 2} per cent. to 3 per cent. 
of our total consumption. Germany, on the other 
hand, was making 1,000,000 tons per year, and 
within a measurable time would be turning out 12 
times as much as we were. 


ScrENCE AND BUILDING. 


The remarkable development which has taken 
place of late years in the principles underlying the 
correct preparation, application, and preservation 
of building materials of all kinds is well illustrated 
by an interesting and informative ‘Science and 
Building ** Exhibition now being held at The Build- 
ing Centre, 158, New Bond-street, London, W.1. 
This exhibition, which was opened on Monday, 
March 1, and will remain open daily from 10 a.m, 
to 6 p.m., Saturdays 1 p.m., until Thursday, March 
25, has been arranged in conjunction with the 
Centre by the Department of Scientific and In- 
dustrial Research. Twelve organisations in all are 
represented and the display covers a very wide 
range, while experts are in attendance to deal with 
any inquiry. Without attempting to cover the 
whole of the exhibits, some indications may be 
given of their practical nature. The Geological 
Survey and Museum, for example, show how 
British marbles and coloured limestones may be 
employed instead of imported stones. A new pro- 
duct, as far as this country is concerned, is shown 
by The Iron and Steel Industrial Research Council, 
viz., foamed slag, a product made by rapidly chilling 
molten slag from blast furnaces. Extensively 
used in Germany, the slag is of value as aggregate 
for lightweight concrete, insulation, &c. Amongst 
the numerous exhibits of the Building Research 
Station is a demonstration of a new test for the 
workability of concrete as giving a more reliable 
result than the slump test. The new test, which is 
called the Standard Compacting Factor Test, con- 
sists of allowing the sample of concrete to fall through 
a given distance into a mould, the degree of com- 
pacting obtained being a measure of its workability. 
The results of recent investigation in different sub- 
jects are to be found in varying measure on all the 
stands, A series of evening lectures, commencing 
at 8 p.m., has been arranged during the exhibition. 
On March 5, there is a lecture on “ Acoustics of 
Buildings *’ ; on March 10, on “ Paint and the Surface 
Painted *’ and “‘ Fire Testing ” ; March 17 on ““ Damp 
Walls **; March 19, on “ Planning for Quiet.” On 
March 24 two short lectures will be given in sequence, 
viz., *‘ The Grading of Timber and its Relation to 
Building *’ and “ The Moisture Content of Timber 
and its Importance.” These lectures are free, as is 
admission to the exhibition and to the cinemato- 
graph films shown at intervals. The display is well 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A MEETING of the Institution of Mechanical 
Engineers was held on Friday, February 26, at 
Storey’s Gate, 8.W.1,when a paper entitled “Training 
of Apprentices for Craftsmanship ”’ was presented by 
Mr. A. P. M. Fleming, C.B.E. The chair was taken 
by Sir Robert B. Dixon, K.C.B. We commence a re- 
print of the paper in our present issue, on page 274, 
and may accordingly at once proceed to the discussion. 

Dr. H. 8. Hele-Shaw was the first speaker. He 
quoted from the summary of the paper, which 
referred to “the limited suitability of National 
Certificate courses for a large proportion of appren- 
tices.” He pointed out that the Institution, with 
the Government, had carried on for sixteen years 
National Certificate courses, and 30,000 to 40,000 
candidates had entered for examinations. Those 
certificates were of great value. Dr. Hele-Shaw 
then referred to his own indenture of apprenticeship, 
dated 1872, and, recalling his personal experience, 
said he worked from 6 a.m, to 6 p.m., and had felt 
no inclination to pursue his trade after the latter 
hour. On the contrary, he was interested in learning 
physics, geometry, mathematics, chemistry and 
other such subjects, which did not directly relate 
to his shop work. The National Certificates were 
an inducement to learn, and he believed that in 
99 cases out of 100 the possession of such a certi- 
ficate enabled its owner to get a job. 

Mr. F. E. Robinson referred to the question of 
training in the works in association with other work- 
men. Hestrongly believed in attaching an appren- 
tice toa selected workman, and the giving of some 
compensation to the workman for any time he might 
lose in teaching. He agreed that it was only in the 
later years of apprenticeship that one really began 
to get a full knowledge of what a boy’s craft ability 
was going to be. When young fellows reached that 
stage it was the practice in his own shops to try 
them out on machine setting, in order to see what 
their abilities were in the way of controlling men 
or working on their own initiative. 

He had just returned from Czechoslovakia, where 
he had had the opportunity of seeing works’ appren- 
tice schools in a large works. The urgent need in 
that country now was for tool-room mechanics, 
and he had seen, under an intensive system, appren- 
tices in their third and fourth year working screw- 
thread grinding machines on the highest class of 
gauge work. The firm had at least 300 apprentices 
in training, and at least 100 in the works’ school, 
Turning to the Government factories in Australia, 
the most striking thing was the payment of appren- 
tices. That was an important point, and was one 
of the reasons, he thought, why British firms could 
not get many apprentices to-day. In Australia the 
rates of pay for apprentices were astonishingly 
high, even allowing for the difference in rates of 
wages paid in Australia. In his first year, an 
apprentice received 18s. ; in his second year, 1/. 4s. ; 
in his third year, ll. 18s.; in his fourth year, 
21. 17s. 6d.; and in his fifth year, 3/, 12s. 6d. 
The basic rate for first-class machinists and fitters 
was 4/1. 16s. 

Dr. Arthur Morley pointed out that engineering 
workshop training was also the training ground for a 
large number of other occupations. Boys were 
trained who, later, managed all kinds of factories 
which were not normally classed as engineering 
works. This had an important bearing on the 
intake of apprentices, and accounted for a big 
leakage. Mr. Fleming said it had been found 
necessary temporarily to limit admission to trade 
apprenticeship to youths of the elementary school- 
leaving age of 14 years, in order to ensure that a 
more adequate supply of future craftsmen should be 
available. Could the condition not be met by 
taking in a rather larger proportion ; it was all a 
question of leakage. Referring to the question 
of the black-coated job, Dr. Morley said the problem 
of future prospects came in. The great lack of 
security for the craftsman apprentice loomed more 
largely some years ago than it did now, but he 

felt that industry should continually bear the factor 
in mind. A secondary-school master often advised 
a boy to take a job in a bank or insurance office, 
mainly on account of greater security. 





worth a visit by all copcerned with byilding. 


He much appreciated the work which Mr. Flem 
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ing’s firm had done in systematic training, but 
the majority of firms in this country were; small 
and could not do what had been accomplished at 
Messrs. Metropolitan-Vickers’ works. He would 
plead for closer co-operation with the technical 
college. Mr. Fleming had expressed his apprecia- 
tion of the workshop courses in connection with 
class-room instruction. Dr. Morley had discussed 
that subject with many prominent engineers and 
had found that the great majority had depre- 
cated anything of the kind, and he would be disposed 
to disagree with them if the training in the workshop 
were anything like reasonable. The colleges, how- 
ever, were bound to judge by the product presenting 
itself at the college. 

With regard to the German system of trade 
apprenticeship, the author stated that throughout 
his training the apprentice kept a diary in which 
he entered a record, complete with drawings, of 
the work carried out each day. If that plan could 
be copied in this country it might prove valuable 
in workshop training. The question of giving a 
boy some testimony to what he had done, both 
in the workshop and college, had often arisen. 
No local authority or wholly national body could 
properly testify to what a boy had done in some 
privately-owned work, but a combination of em- 
ployers could properly include in. any certificate 
some record of the boy’s success in technical educa- 
tion. Employers’ associations in Coventry and 
Birmingham did use a certificate which -testified 
what a boy had done during his apprenticeship 
as well as what he had done in the colleges. 

Mr. A. E. Berriman agreed that few boys wanted 
to remain craftsmen, and he felt that the points 
which the author had stressed in relation to limited 
educational developments were of real significance. 
He regarded it as essential to recognise some associa- 
tion between the works and the college. In this con- 
nection, he would draw attention to the possibility 
of a local approach to the problem through co- 
operation between the education authorities and the 
employers under the egis of the local employers’ 
associations. He had been associated with the 
inception of schemes to that end in Coventry 
and in Birmingham. The schemes were based on 
the idea of raising the status of apprenticeship for 
craftsmen by giving a local certificate of appren- 
ticeship presented by the local city authority. This 
certificate was awarded by a Joint Committee 
to university students and engineering apprentices 
alike. The joint committee was appointed by the 
local employers’ association and the education 
authority. 

The rules drawn up in Birmingham were such 
that application must be made by an employer on 
behalf of the apprentice under two rules, 4a and 
4b. If the apprentice was a craftsman he could 
apply under Rule 4a, in which case he did not have 
a qualifying certificate recognised in the sense of 
being a national certificate. On the other hand, 
the staff apprentice or engineering apprentice whose 
apprenticeship had been of such a diverse character 
that it did not indicate any particular trade must 
use as a qualification the National Certificate or 
some other equivalent standard. It would be 
heresy to say anything in the theatre hall of the 
Institution in the way of criticism of the National 
Certificate, but in his personal opinion it was 
unsuited for the craftsman, and he was one of those 
who thought it undesirable that boys should be 
encouraged to start on something in which failure 
seemed certain, but rather that they should start 
on something that promised certain success. 

Engineer-Captain S. H. Dunlop stated that the 
Admiralty had two main types of apprentice, one 
for the Royal Navy and one for the Royal Dock- 
yards. Although there were variations in the various 
dockyards, the general scheme of mechanical 
training was roughly on the lines of that given in 
the paper except that the period of training was 
definitely fixed as five years and that promising 
apprencices were allowed six months in the drawing 
office during their last year of apprenticeship. Each 
apprentice in his first four years was attached to 
® mechanic, who acted as his instructor. All 
&pprentices had to attend the dockyard school, 
which was divided into two sections. Apprentices 
selected for the upper school attended two afternoons 








and three evenings a week; those in the lower 
school, one afternoon and two. evenings. 

In training of artificer apprentices for the Navy, 
apprentices were entered between the ages of 15 
and 16 years, and the period of training ashore 
was 4} years. For the first two years of their 
training they were classed as juniors. The first 
three months of workshop training was spent by all 
apprentices at practice fitting, after which they 
started a course appropriate to their intended trades. 
During the final 24 years as seniors, instruction was 
given in the workshops in their trades and an insight 
was given into the methods and technique of allied 
trades, and time in the classrooms was applied to 
theoretical instruction. 

Mr. T. A. Petrie said the Ministry of Labour’s 
system of training was very different from anything 
which had been described. He was only alloweda 
maximum of six months. The Ministry’s scheme 
existed in the first place for transforming an unem- 
ployed man into a wage-earner as quickly as 
possible. The phrase semi-skilled had been used 
a great deal that evening. He accepted the 


definition of the author—that a highly-skilled) the 


craftsman was a man who had been trained for 
his particular occupation during a period of 
apprenticeship and who subsequently followed his 
trade “until he attained complete proficiency—with 
the proviso that the apprenticeship might take a 
somewhat different form from what was described 
in the paper, because the Ministry had to specialise 
and to specialise highly. The men they sent out 
as grinders were grinders, and little more. The 
men they sent out as milling-machine hands were 
millers, and little more ; and it seemed to him that 
that was the line which had got to be taken if they 
were going to train men who were going to stay in 
the shops. 

Another fact to which the author referred was 
that it was only at the end of the apprenticeship that 
it became apparent whether a man was going to be a 
good man or not. The Ministry had the advantage 
that they took men of not less than 18 years of age ; 
and by that age a man was pretty well formed. 
By the time he was finished with, he was a good man. 
The Ministry did not say he was a skilled man, but 
they wanted him to serve the other part of his 
apprenticeship outside after he left. the training 
centre; and there was evidence that many /of) the 
men were doing that. They were climbing up to 
the position of a first-class grinder where they had 
to mount their own wheel, dress their own wheel, 
get to know the right kind of wheel, and so on. 
Personally, he thought that that was the kind of man 
who would be wanted more and more in the shops. 
Engineers were all getting to be specialists more or 
less. 

Dr. F. Chapman said he would limit himself to 
the question of how the technical colleges could 
co-operate with the manufacturers in training crafts- 
men, those, that was to say, who would remain 
as craftsmen. Mr. Fleming had indicated that the 
best people who came in as apprentices did not 
remain as craftsmen, but, being ambitious, took 
the National Certificate course and got promotion 
to other ranks. If it were desired that more of the 
best type should remain as craftsmen it would be 
necessary to raise the status of the craftsman. 
To raise the status of the craftsman would mean 
increasing his wages, improving his social status 
and prestige, and probably also improving his work- 
ing conditions. The bulk of the specialised training 
necessary for the craftsman must always be given 
in the works. The school could only act by giving 
some supplementary training by teaching the boy 
things he was not likely to be taught in the works. 
A boy working, probably, only on steel should have 
opportunities of working on non-ferrous metals, 
and so on. In that way he would get a broader 
training. It might be assumed that the boy would 
remain a craftsman because he was interested in 
craft work. He should not be trained for mathe- 
matics or science in the first instance ; these things 
could come later, but in the early days it was 
advisable that he should know more about the 
craft. 

Mr. E. 8. Byng thought one of the reasons for 
the trouble was the lack of apprentices taken on 
six or seven years ago; another, the possible over 





education of the craftsman or junior apprentice. 
There was danger in encouraging young appren- 
tices to take ‘the National Certificate course, 
which was really intended for those who were 
going into the profession. A close co-operation 
between engineering and education existed already, 
but much more could be done. He would like 
the larger organisations to appoint an industrial 
engineer who could co-operate with the schools in 
order not merely to pick out the brilliant and 
promising boys for special encouragement, but 
also to take in hand some of the more backward 
boys, in whom one would probably find material 
for first-class craftsmen. 

Mr. Byng said he could not speak too highly of 
the results achieved by the Junior Technical Schools. 
Even if there was a tendency for the boys not to 
remain as craftsmen, their minds had been opened 
to greater possibilities. In one batch of 200 boys 
of between 18 and 22 who had come to his works, 
he later found that about 70 had left the company, 
and of the other 130 only 10 had remained as crafts- 
men, All the others were in different positions in 
i although they had not been 
trained with that object. Formerly, in his company, 
no boy began under the age of 16, but this had now 
been reduced to 14, with most encouraging results. 
In the first three months the lads were watched, 
and at the end of that time it was possible to start 
picking out those who would never make craftsmen, 
while at the end of twelve months a definite con- 
clusion could be reached as to which of the boys 
should be given an apprenticeship. 

Principal G. A. Robinson said one or two of the 
speakers that evening had stated that they thought 
boys were being directed into National Certificate 
courses who, perhaps, were not suited for them. 
Taking two schools of the same enrolment, one on 
the west side of London and the other on the east 
side, one could not say what was the output of 
National Certificate students at the end of a given 
five years, because the nature of the industry on 
the one side of London was entirely different from 
that on the other side. There was quite a reason- 
able percentage of boys who could more usefully 
be directed into courses of the City and Guilds 
type than those of the National Certificate type, 
because a number of boys fell by the way-side 
and finished up by completing neither one course 
nor the other, and they were a very useful type of 
youth to be diverted into the workshop courses. 
Another type included those who embarked on a 
National Certificate course and who, completing 
quite satisfactorily the ordinary three-yea’s ccurse, 
were then persuaded, ill-advisedly, to go on and 
attempt a subsequent two years. They were very 
often of the type whom it had been found could 
go along to the fitters, turners and machinists 
course of the City and Guilds type, and afterwards 
go on to a foreman’s course, and, at the age of 
twenty-two, be of great use to the industry. 

Mr. Reginald Wailes said that in only a small 
proportion of the engineering firms did the num- 
ber of workmen exceed four figures, in a rather 
larger number the workmen employed did not 
exceed three figures, while in a very large number 
they were under three figures. His works fell into 
the latter category, and he found it difficult to 
carry out any of the conditions suggested by the 
author. From his point of view, the most useful 
thing appeared to be the log book instituted by the 
Germans, _ While the practice might be useful 
in many cases, to certain boys it might con- 
ceivably be an annoyance. In the case of a very 
small works, it was difficult to indulge in the 
best possible training for apprentices. He had 
been impressed by the fact that boys of 14 to 15 
seemed to get tired at the end of a fairly hard 
week, and it would, he thought, be a good thing if 
the hours of apprentices varied to a greater extent 
than at present, although it was difficult to see how 
this could be done, 

Mr. Fleming, in reply, said he had been particu- 
larly interested in Dr. Hele-Shaw’s reminiscences and 
agreed with what he had said about making sure that 
works’ schools dovetailed invo a general educational 
plan, and, particularly also with his point that in 
his day he was interested in evening-school work 





to increase his general knowledge of other things, 
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not being so much interested about his trade. 
had rather roused his hopes about getting some- 
thing of what he had broadly termed a cultural 
interest. 

Dr. Morley had suggested that perhaps one of the | 
solutions of the problem raised in the paper of | 
finding enough boys was to increase the number of 
boys who came perhaps from a somewhat higher 
educational level. He agreed with that. He 
objected to the idea that one should have to select 
craftsmen from the lowest educational level simply 
because it was only that level which at present 
supplied the boys who remained craftsmen. There 
was something wrong about that, and he would 
like to see the status of the craftsman raised to a 
point where one could draw from a higher level. Dr. 
Morley had suggested that the lack of security| 
of a craftsman made a boy lean more to a black- 
coated job. Personally, he was not sure how that | 
would apply in general. He could only quote his | 
own firm. During the long period of depression 
they had taken the greatest possible care to retain 
their craftsmen, even if it had meant in some ways 
putting them on to temporary work of a different 
character. They had lost very few craftsmen ; 
they had held them, anyway, during their appren- 
ticeship period and had found work of some sort 
for them. He only quoted that as possibly offsetting 
a little the feeling that perhaps the craftsman’s 
job was not secure. Something in Dr. Morley’s 
remarks had brought to his mind one point which 
he would like to mention, and that was that even 
in a small works, where it might be difficult to 
establish a very comprehensive training scheme, it 
was possible to have some officer (not necessarily 
a whole-time officer) entrusted with the training, 
or dealing generally with the welfare of, the young 
people, so that the boy felt that there was that 
guidance available to him. 

He was particularly indebted to Mr. Berriman 
for his description of the schemes developed in 
the Midlands. It did offer one solution to the 
question of the status of a craftsman. The matter 
presented many difficulties into which he could 
not go at the moment, but the plan which had been 
adopted by the Coventry and Birmingham employers 
definitely suggested a scheme which would give the 
craftsman something to mark him as being better 
than his fellow men. 

Mr. Petrie had raised the point of quick training. 
One appreciated his problem, but personally he did | 
not agree that the tendency in engineering was | 
likely to be very definitely along that line. He | 
could not see, for instance, an all-round tool-room | 
man being developed in that time. Many other | 








crafts would suffer, he thought, if one had to sub-| 
divide them so much that they could get all that | 
was necessary in six months. 


One must not confuse | 


It; issues. Mr. Petrie was dealing with an expediency, | give a headroom of 12 ft. over the towpath. 


certainly a very serjous and important one, but 
personally he did not believe that it made a serious 
contribution to the problem of training craftsmen. 
Mr. Reginald Wailes had raised the issue of the 
small shop. He appreciated the difficulties. He 
did not know whether any firm had made the 
keeping of a log book compulsory, but it was 
certainly a scheme well worth while pressing home. 
He did not think he would like to embark on the 
thorny question of what wage could be economically 
paid to an apprentice. That was a matter which 
employers and employees as a whole must debate. 








CALLENDER-HAMILTON TYPE 
CABLE BRIDGE AT UXBRIDGE. 


Dvurtnc the latter part of 1936 an important cable- 
laying contract was carried out by Messrs. Callender’s 
Cable and Construction Company, Limited, Hamilton 
House, Victoria-embankment, London, E.C.4, for 
Messrs. The Metropolitan Electric Supply Company, 
Limited, with the object of giving a bulk supply to 
various substations in the latter company’s area and 
for reinforcing their ring mains, the supply being 
taken from the Willesden power station of the London 
Power Company. The work was divided into four 
sections, viz., Willesden to Heston, 10 miles ; Uxbridge 
to Cokes-lane, 11 miles ; Uxbridge to Slough, 8} miles, 
and Uxbridge to Ironbridge, 84 miles, the total route 
mileage thus amounting to 38. For the greater part 
of these routes a three-core 0-25-sq. in. 25,000-volt 
cable was laid directly, but in certain parts it was 
drawn into existing earthenware pipes, and in others, 
where special obstructions were encountered, it was 
drawn into steel pipes laid in concrete. In addition to 
the 25,000-volt cable, a three-core pilot cable and a 
14-pair telephone cable were supplied and drawn into 
earthenware pipes. Along the greater part of the route, 
6-in. and 4-in, earthenware pipes were laid, and a 
reinforeed-concrete cover was placed over the feeder 
cable where it was laid direct. For about } mile the 
cables were laid along the towpath of the Grand Union 
Canal and the cables and pipes were here covered with 
bent mild-steel plates for protection. 

An interesting feature of the work arose from the 
fact that the Metropolitan Electric Supply Company’s 
substation at Uxbridge is situated close to the canal, 
and to take the cables across this canal a special cable 
bndge, a photograph of which is reproduced on this 
page, was constructed by Messrs. Callender’s Cable and 
Construction Company, Limited. The bridge was of 
the Callender-Hamilton unit-construction type, and 
as several of these structures have been illustrated and 
described in our columns on other occasions, one as 
recently as January 8 last, on page 36, our readers will 
be familiar with the principles involved in their design 
and construction. The cable bridge at Uxbridge is of 
the double-truss type with an overall length of 90 ft., 
a clear span of 80 ft., a width of 6 ft. inside the trusses, 
and a depth of 5ft. It is carried at the ends on vertical 
supports which form continuations of the trusses and 








The 
| structure was designed for a cable load of 11 tons with 
| an additional live load of } ewt. per square foot of deck 
| area, without impact. The full capacity of the bridge 
is for 24 high-tension cables and auxiliaries, and racks 
have been supplied for eight cables ; the remainder will 
be carried on central supports. 

The end supports for the bridge are mounted on a 
concrete base in the form of a chamber designed to 
permit the bending of the cables to the correct radius, 
openings being provided so that the cables can enter 
from any desired direetion. Ventilation is provided 
by spaced teak decking and provision is made for light- 
ing during the hours of darkness. In erecting the 
bridge, the two trusses were assembled separately on 
the bank and as each truss was completed one end was 
carried across the canal in a barge and the truss was then 
lifted into position on the supports. These operations 
occupied only a few hours so that there was no inter- 
ference with the canal traffic. 








LETTER TO THE EDITOR. 


HOSPITALITY TO VISITING 
ENGINEERS AT THE CORONATION. 


To THE Eprror OF ENGINEERING. 
Srr,—With reference to Mr. H. Gutteridge’s letter 
on page 201 of your issue of February 19, I have pleasure 
in stating that the Council of this Society is in support 
of Mr. Gutteridge’s suggestion and will be glad to render 
assistance. 





Yours very truly, 
A. 8S. E. ACKERMANN, 
Secretary. 
The Society of Engineers (Inc.). 


17, Victoria-street, 
Westminster, 8.W.1. 
February 25, 1937. 








Cuart or Iron AND Sreet Prices.—Messrs. W. 
Richards and Sons, Limited, Britannia Foundry, Middles 
brough, have sent us their useful chart of iron and steel 
prices for the years 1914 to 1936. On this are set out, !n 
contrasting colours, graphs showing the variations 'n 
the prices of pig-iron, bar iron, iron castings, iron rivets, 
and steel angles, ship plates, angles and joists. during 
the last 23 vears. 

Roap WipeNINe In Luton.—Part of George-street. 
Luton, the main shopping street in the town, is to be 
widened at a cost of 46,700/., towards which the Minister 
of Transport has made a grant from the Road Fund to 
the Borough Council. Besides being the principal road 
in the centre of Luton, George-street is part of the 
| London-Carlisle route A.6, and also an important connect- 
ing link between other main routes. e width of the 
road is at present about 40 ft., and the intention 1s to 
increase the width to 50 ft. by taking in additional land 
on the south side between Bute-street and Chapel-street, 
a distance of about 165 yards. Most of the property 
required for the scheme has now been purchased. The 
demolition of the buildings was begun recently and . 
is probable that work on the widening of the road wi 
be put in hand at an early date. 
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25-H.P. PETROL-PARAFFIN MARINE, ENGINE. 


MESSRS. THE PARSONS OIL 
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THE MOUNTING OF AUXILIARIES 
ON SMALL MARINE ENGINES. 


One of the most difficult problems associated with 
the design of modern internal-combustion engines for 
small motor craft is to provide a neat arrangement 
of the auxiliaries without affecting their efficiency. 
These auxiliaries may include the ignition elements, 
often duplicated, an electric starting motor, water- 
circulating and bilge pumps, a tachometer, fuel pump, 
dynamo and governor. An excellent example of 
how these units may be really incorporated in the 
design is afforded by the 25-h.p. petrol-paraffin unit 
manufactured by Messrs. The Parsons Oil Engine 
Company, Limited, Town Quay Works, Southampton. 
The engine is illustrated by the photograph reproduced 
on this page, and it will be noticed that it is complete 
with reverse gear, the latter being of the well-known Par- 
sons type, with a ratio of 1 to 1 ahead or astern. The 
dynamo frequently offers one of the greatest difficulties 
inaccommodation. This difficulty is not so acute in the 
case of a six-cylinder engine owing to the length 
available, but in a four-cylinder engine, such as the 
one illustrated, the normal position on the crankcase 
imposes an undesirable limitation on the size. This 
point is of particular importance in the engine illus- 
strated, which is one of a number being built for special 
service in which it is necessary to maintain a given 
charging rate even when the engine is running quite 
slowly. As will be clear from the illustration, the 
difficulty has been overcome by locating the dynamo 
beside the cylinder head on a bracket mounted on the 
timing case, the drive being effected by a chain totally 
enclosed in an oil bath. The chain sprockets give a 
ratio of 2 to 1, so that even when the engine is running 
at a low speed, such as 500 r.p.m. or 600 r.p.m., a 
satisfactory charging rate can still be maintained. The 
engine is fitted with dual ignition, the positions of the 
coiland magneto being clear from the illustraton. The 
Wwater-circulating pump is mounted low down at the 
forward end of the engine, and can also be seen in the 
illustration. It delivers the water directly into passages 
in the water-cooled crank chamber, where it serves to 
cool the oil. The bilge pump is an optional fitting. 
When required, it is fitted in place of the flange, visible 
below the dynamo-chain casing, on the circulating- 
pump drive casing. The tachometer is driven from the 
forward end of the camshaft outside the governor. 
The latter controls the engine at a pre-determined 
speed, throttling down being effected by hand. The 
position of the starting motor will be clear from the 
illustration, but the fuel pump does not appear in the 
view reproduced, as it is mounted on the opposite side of 
the engine. 

If required, further accessories can be driven either 
from the shaft at the end of the gear-box containing 
the bilge-pump and water-pump drives, or by a projec- 
tion from the magneto-driving spindle at the forward 
end of the chain-drive box. An alternative to the 
chain-driven dynamo is a second magneto forward 
of the magneto-shaft gear drive in place of the chain- 
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drive box, the coil in this case being omitted and the 
magnetos driven back to back. The arrangement of the 
auxiliaries described gives a neat appearance combined 
with excellent accessibility, and it may be noted that 
all moving parts of the engine are enclosed, with the 
exception of the crankshaft extension for the starting 
handle. 








THE NEW CANADIAN TRADE 
AGREEMENT. 


Ir is now possible to form some impression of the 
increased openings for British trade that should result 
from the new trade agreement recently negotiated 
between Great Britain and Canada to take the place 
of that signed at Ottawa in 1932. 

Broadly speaking, this agreement continues for a 
further period of three years the concessions offered 
to this country five years ago by the Bennett Govern- 
ment. In the interim, however, experience of the 
Ottawa Agreement under trade depression conditions, 
has shown that Canadian exports rose in a much greater 
proportion than did imports into Canada from Great 
Britain. Although much of the discrepancy arose 
from the fact that increased trade in foodstuffs and 
raw materials could, in the nature of things, be achieved 
more easily and more quickly than a diversion to 
British channels of purchases of manufactured goods, 
there remains the fact that public opinion in both 
countries has felt the necessity, in the new agreement, 
of redressing the balance in favour of the British ex- 
porter. This the new agreement appears to do satis- 
factorily, and a careful study of the new rates by the 
steel, hardware, electrical and machinery trades here 
should lead to a considerable expansion of business 
during the next few years. 

The Canadian steel industry has found it possible, 
in spite of concessions to the United Kingdom and 
the United States, to develop its production of struc- 
tural sections, plates, &c. (not including tinplates, 
now practically all imported from Great Britain). 
Nevertheless, the way has now been opened up for 
British manufacturers, by reduced rates, to improved 
competitive conditions for wrought-iron billets, bars, 
rods, sheets, strips, plates or skelp, as well as for bars, 
&ec., of other descriptions already dealt with in the 
previous agreement. Margins of preference are 
“ bound ” for a further period, so that additional con- 
cessions by Canada to the United States or other 
foreign countries will involve corresponding reductions 
to Great Britain. Free entry for tinplates is main- 
tained, and rates on enamelled sheets are reduced. 
Finished structural steel angles, &c., and certain for- 
gings, as well as steel railway sleepers, also secure 
reduced rates or free entry. On cast-iron and steel 
pipes and certain wrought-iron or steel pipes, the 
tariffs are reduced, and free entry is conceded in 
the case of certain seamless. pipes and tubes and tubes 
for use in manufacturing paper-making rolls. Rates 
on wire fencing and netting are reduced, as also are 


those on chains, nuts and bolts, files and rasps, hollow- 
ware and tinplate containers, and collapsible lead and 
tin tubes, Sanitary ware of iron or steel has.also been 
marked down, and free entry is provided for ball 
bearings. The 1936 Budget concessions in respect 
of machinery not otherwise provided for, are incor- 
porated in the agreement, and free entry is conceded 
in respect of colliery and gasworks equipment. Chilled 
iron rolls are now made in Canada and are used in 
considerable quantities in the manufacture of rolled 
metals, paper, linoleum, &c. Tubular moulds for making 
these rolls may now be supplied free from Great Britain. 
A reduction in the duties on ore crushers and other 





mining equipment, as well as on blowers, rotary kilns, 
&c., for use in smelters, and for apparatus for separating 
solids or liquids from waste gases at metallurgical and 
industrial plants, represents a further extension of the 
| Government’s policy of assisting in every way the 
|expansion of mining operations. 

Free entry is conceded for calculating machines and 
there is a big cut in the rate on electric vacuum cleaners, 
| while electrical precision instruments are given free 
| entry if of a class or kind not made in Canada, The 
| seale for sewing machines is reduced, and road rollers 
|and parts thereof are on the free list. The Budget 
/coneession for fire engines is maintained, and they 
remain on the free list; the tariff for lawn mowers 
|is reduced. The “binding” for the term of the 
| agreement of the free entry for machinery of a class 
| or kind not made in Canada and the reduced rates on 
other machinery of iron or steel, not otherwise provided 
| for, should open up a further market for many machine 
tools for which there is an expanding market now 
that manufacturing operations are active. There is 
an improving market for power lawn mowers for golf 
courses. The cinema industry secures free entry for 
projectors and a wide range of equipment, while a 
market is opened by the free admission of motor railcars 
or units for use on railroads and for electric trackless 
trolley "buses. Steel wheels for use on railway rolling 
stock are scaled down and the free entry for automobiles 
is confirmed for the term of the Agreement, Even 
the children are remembered, as the rate on peram- 
bulators is reduced, Aircraft engines will be free. 
An important concession is the reduction in duties on 
electric motors, dynamos, generators, transformers 
and parts, while pins and needles, buckles, &c., will 
also be made easier to sell. Scientific instrument 
rates are reduced by a half, and advertising signs and 
machine card clothing are also reduced. 

Agricultural tractors are still free from all countries, 
but it may well be that the British manufacturers 
of light weight, high-powered machines could open up 
sales in the West, where they are beginning to displace 
not only animals but motor lorries. The reduction 
in costs of grain production is a vital necessity which 
is turning the minds of the farmers in the direction 
of the modern tractor. 

Duties on bicycles have not been changed in the 
Agreement, but it is notable that imports have recently 
reached over 7,000 annually, nearly all from Great 
Britain. The brass and copper industry in Canada 
is in possession of most of its market and the Agree- 
ment contains no concessions of importance to British 
exporters. United Kingdom firms have been increas- 
ing their trade in vacuum cleaners and the reduced 
rate should, therefore, encourage these producers 
to further efforts. British manufacturers were also 
fairly prominent in the electrical transformer market 
prior to the depression, and the cuts in rates on heavier 
equipment should therefore lead to increased sales 
of dynamos and generators, motors, switches, &c., 
and transformers, though the standardisation of dimen- 
sions on American lines is a difficulty not easy to over- 
come. No concession is made in respect to incandes- 
cent electric lamps, no doubt in view. of the fact that 
an important British manufacturing concern is asso- 
ciated with the production in Canada of the new coiled- 
coil lamps. 

The Canadian market has never been an important 
buyer of British passenger automobiles, although two 
United Kingdom firms making ’buses and lorries have 
obtained a fair amount of business during the past 
few years. Last year’s imports from Great Britain 
included 117 freight vehicles and 734 passenger 
cars, an improvement on the 1935 figures, but not to 
be compared with the immense domestic production 
and export and the large importation from the 
United States. The tendency to take up tramway 
rails in Canada, as elsewhere, should, in conjunction 
with the new concessions, gradually open up a market 
for trolley * buses. 

The new Trade Agreement was signed on February 23, 
and will be brought into effect on a date to be decided 
by the two Governments. The Customs Tariff amend- 
ments, together with others included in the Budget 
resolutions introduced in Parliament at Ottawa on 
Thursday, February 25, will, of course, be in effect 
at the present time. 

The term of the Agreement is until August 20, 1940, 





continuing in force after that date unless six month 
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notice is given by either party. An interesting provi- 
sion in the pact is one intended to arm the British 
Government with powers to ees * dumping ” by 
Canadian manufacturers in the United Kingdom market. 
Although Great Britain has no “ dumping clauses ” 
in her tariff law, evidence of “ dumping” may be 
communicated by London to Ottawa for consideration 
and action. The action to be taken is to be the 
removal of dumping duties by the Canadian customs 
authorities in respect of any imported goods competing 
with products of the offending Canadian industry. 
Such action, of course, would lay the concern open to 
increased competition in the domestic market, resulting 
either in the lowering of home prices to the export level 
or, alternatively, the raising of export prices to the 
domestic level. 








ENGINEERING TRAINING AND 
EDUCATION. 


School for Instrument Making and Horology.—We 
have received a copy of the prospectus of the Junior 
Technical School for Instrument Making and Horology 
at the Northampton Polytechnic, St. John-street, 
London, E.C.1. Pupils are admitted at from 13 years 
to 14} years of age, and follow a three-years course of 
instruction planned specifically from the point of view 
of training in the technology and practice of instrument 
making, watchmaking and clockmaking. Tuition fees 
are 41. 10s, per annum. The next school year com- 
mences on April 5, and admission is conditional upon 
passing the entrance examination, to be held on 





Monday, March 22, the subjects being arithmetic, 
English and drawing. Only a limited number of pupils | 
can be accommodated and application for admission | 
must be made in advance by the parent or guardian. | 
By the generosity of the Worshipful Company of | 
Clockmakers, a scholarship of the value of 401. per | 
annum, tenable at the school for the duration of the 
course, is offered for competition in 1937 and will be 
awarded on the results of the entrance examination 
Copies of the prospectus and application forms for 
admission to the school may be obtained from the 
sacretary of the Polytechnic. 








LAUNCHES AND TRIAL TRIPS. 


“AUSTRALIAN Reerer.’’—Single-screw fruit-carrying 
motorship ; single-acting, two-stroke, solid-injection, 
trunk-type ten-cylinder Burmeister and Wain Diesel 
engine. Launch, February 6. Main dimensions, 330 ft. 
by 47 ft. 6 in, by 27 ft. 6in. Built by Messrs. Nakskov 
Shipyard, Limited, Nakskov, Denmark, for Messrs. J 
Lauritzen, Copenhagen. 

“ Barrisa Fortirvupe.”’—Single-screw oil-tank motor- 
ship; two-stroke, airless-injection, opposed-piston oil 
engine supplied by Messrs. William Doxford and Sons, 
Limited, Pallion Yard, Sunderland. Launch, February 11. 
Main dimensions, 464 ft. 2 in. by 61 ft. 9 in. by 34 ft. 1 in. 
Built by Messrs. Cammell Laird and Company, Limited, 
Birkenhead, to the order of Messrs. The British Tanker 
ame sag Limited, London, the shipping subsidiary of 
Mesars. The Anglo-Iranian Oil Company, Limited. 

‘Rocugster Castie.’’—Single-screw refrigerated- 
cargo motorship; two-cycle, double -sating Harland 
B. & W. Diesel engine. Launch, February 11. Main 
dimensions, 474 ft. by 63 ft. by 37 ft. Built and engined 
by Messrs. Harland and Wolff, Limited, Belfast, to the 
order of Messrs. The Union-Castle Mail Steamship Com- 
pany, Limited, London. 

Moror-Boats.—Three motor-boats, each to carry 
30 tons; 18) — > two-cylinder vertical heavy-oil 
engine, oy p= by Messrs. National Gas and Oil Engine 
Company, Limited. Launched during February. Main 
dimensions 71 ft. 6 in. by 7 ft. by 4 ft. 2 in. Built by 
Messrs. Harland and Wolff. Limited, North Woolwich, 
London, E.16, for Messrs, Grand Union Canal Carrying 
Company, Limited, London 

“ Man-o’-War."*—Single-screw steam trawler for fish- 
ing in the northern waters of Iceland, Bear Island, and 
the White Sea ; triple-expansion engine fitted by Messrs. 
Amos and Smith, Limited, Hull, Launch, February 12 
Main dimensions, 170 ft. by 28 ft. 6 in. by 15 ft. 6 in. 
Built by Messrs. Cochrane and Sons, Limited, Ouse 
Shipbuilding Yard, Selby, Yorks, to the order of Sir Alec 
Black, Bart, Grimsby 

Baroe.—Steel swim barge to carry 200 tons. 
Launched recently. Main dimensions, 87 ft. 6 in. by 
22 ft. 4 in. by 7 ft. 6in. Built by Messrs. Harland and 
Wolff, Limited, North Woolwich, London, E.16, for 
Messrs. Wm. Cory and Son, Limited, London. 

* Lapy WILLINepon.”’—Barge-loading bucket dredger 
capable of dredging to a depth of 43 ft., for work at 
Cochin ; dredging machinery driven by a set of triple- 
expansion engines. Launch, February 15. Built by 
Messrs. Wm. Simons and Company, Limited, Renfrew, 
for the High Commissioner for India. 


* ERNEBANK.’'—Single-screw cargo motorship ; four- 
oycle, crosshead, airless-injection, six-cylinder Harland- 
B. and W. Diesel engine. Trial trip, February 19. 
Main dimensions, 448 ft. 6 in. by 57 ft. by 38 ft. 7 in. 
Built and engined by Messrs. Harland and Wolff, 
Limited, Belfast, for Messrs. Andrew Weir and Company, 





London. 
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Nors.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “fine foreign” and “standard” metal, respectively. The prices shown 
for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of steel 
plates are for ship, bridge and tank qualities, and those fur steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per standard box, but in 
all other cases the prices are per ton. Each vertical line in the diagram represents a market day, end the 
horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which they represent 


ls. each. 
















































MARCH 5, 1937.] 





100-B.H.P. OIL ENGINE FOR OIL-WELL 


MESSRS. THE 


ASSOCIATED EQUIPMENT COMPANY, 


asob 


DRILLING. 


LIMITED, 


SOUTHALL. 

















100-B.H.P. OIL ENGINE FOR OIL- 
WELL DRILLING. 


THE compact com ion-ignition engine shown in 
the accompanying illustration has, apart from its 
inherent interest, the added one of being the first oil- 
engine unit employed in this country for oil-well 
drilling. As is common knowledge, exploratory oil 
bores are now being sunk in various parts of Great 
Britain, and it is to one of these in the North of England 
that two of the units here shown are being supplied 
by Messrs. The Associated Equipment Company, 
Limited, Southall, Middlesex, for Messrs. Anglo- 
Iranian Oil Company, Limited, Britannic House, 
Finsbury Circus, London, E.C.2. The engine is a 
newly-developed industrial type of 100 brake horse- 
power, and in normal working one of the units will be 
coupled to the sinking gear and the other to the pump 
installation employed for extracting the spoil from the 
bore. Once in every 24 hours, however, both engines 
will be coupled together so that 200 brake horse-power 
will be available for freeing and withdrawing the boring 
bit, it being anticipated that ultimately a depth of over 
3,000 ft. will be attained. 

The engine had six cylinders, of 115-mm. (4-52-in.) 
bore by 142-mm. (5-59-in.) stroke, and is rated at 
100 brake horse-power when running at a speed of 
1,650 r.p.m, It is completely covered in by a weather- 
proof bonnet and side shields. In the illustration these 
have been removed. The engine bedplate is formed 
with a drip-tray at the bottom and the radiator is 
supported on brackets attached to this. The radiator 
has “ Still’? tubes and oil-cooling elements are incor- 
porated in it. It is, of course, backed by a fan. The 
transmission end of the engine, at the left, is protected 
by a permanent hood, below which the silencer may be 
made out. The clutch, which is fitted to the flywheel, 
is of the standard A.E.C. single-plate type and has an 
effective area of 360 sq. in. An extension shaft is 
provided for the attachment of a suitable flexible 
coupling. Clutch operation is by a hand lever, but 
both this and the engine control lever can be remote- 
controlled. The starting equipment is electric, the 
*4-volt batteries being carried in the rear hood. The 
Starting gear is visible towards the left of, the illus- 
tration, and in the centre is seen the switchgear casing. 
The filler for the engine lubricating oil is extended 
through the bonnet and a circular hole in the shield on 
the control side renders the oil pressure gauge and the 
‘ammeter visible at all times. This hole also enables the 
*ngine to be started and operated without the removal 
of the bonnet. It will be seen that the unit is wholly 
tif contained and thus lends itself very well to the 
“nving of portable machinery generally, apart from its 
use for the somewhat unusual purpose mentioned 
“Dove for which protection from the weather, absence 
of projecting parts and ease in moving, make it 
Specially suitable. 








THE ROLL PROBLEM IN BACKED-UP 
MILLS FOR COLD REDUCTION.* 


By Gro. A. V. Russett, Wx.Ex., Assoc.M.Inst.C.E., 
and 8. 8. Smrra, M.Mer. 


A NOTABLE recent development in the processing of 
thin, wide, flat steel products has been the evolution of 
cold-rolling from a mere sizing and polishing operation, 
carried out as sparingly as possible, into an economic 
means of effecting a substantial reduction of thickness 
of such products. The same tendency has been 
manifest in sheet copper production. In brass manu- 
facture, while hot-rolling is supplanting cold-rolling at 
the “ breaking-down” stage, drastic cold-rolling of 
greater widths and unit weights has also intensified the 
application of cold-reduction in this field. Thus, in the 
entire domain of flat-products production, heavy cold- 
rolling is assuming an increasing degree of importance 
as an economic means of improving metallurgical, 
superficial, and dimensional qualities. This revolution- 
ary change has been largely brought about through the 
virtual re-discovery of the potentialities of the backed-up 
mill, concurrently with the development of improved 
roll-neck bearings. It may be fairly asserted that 
cold-rolling mills of this type are now capable of 
meeting all reasonable demands in the way of 
draughting, cross-sectional accuracy, speed of rolling, 
and manipulative convenience, both in the case of strip 
production and in rolling individual pieces. The 
designation “ backed-up mill” is restricted in the 
present paper to mills having a symmetrical arrange- 
ment of rolls about the pass line, and in particular to 
the four-high type. Mills embodying the backing-up 
principle without engaging the stock in a symmetrical 
roll system, as in three-high Lauth mills, are not 
included. 

The astonishing progress in cold-rolling practice that 
has been made within the last decade has not been 
achieved without encountering obstacles, which have 
proved far from easy to overcome. Some of these 
major problems have already been solved, as, for 
example, the control of tension in strip rolling, the 
control of cross-sectional shape, and the handling of 
stock—decoiling, guiding, engagement or “ sticking,” 
coiling, &c. Others, it must be admitted, have been 
only partially solved, and the residuum continues to 
impose definité restrictions upon the exploitation of 
this manufacturing technique. One such obstacle is 
undoubtedly presented by the working rolls, and when 
the conditions under which these are called upon to 
function are borne in mind, it is scarcely surprising 
that their performance is not all that could be desired, 
so near must they work to the limits of endurance of the 
material employed. The difficulties which have been 
encountered with the backing or supporting rolls, 





* Paper presented at the Lron and Steel Institute 
meeting at Diisseldorf. September 21--26, 1936. Abridged. 











while far less acute, have nevertheless been a source of 
anxiety to operators, and their economic effects have 
exerted a prejudicial influence on maintenance costs. 

In view of the increasing interest now being displayed 
in Great Britain in heavy cold-rolling, it occurred to the 
authors that a useful purpose might be served if they 
were to place on record the results of a fairly extended 
experience with the rolls of a modern installation of 
backed-up mills of the four-high type, for the processin 
of brass and copper sheet and strip. This review will 
also afford an opportunity of laying before the Institute 
certain views on some possible means for improving roll 
performance. While the authors’ approach to this 
subject is primarily from the users’ standpoint, the 
opportunities they have enjoyed of becoming acquainted 
with the manufacturing practice of most European 
makers of hardened steel rolls have given them a lively 
appreciation of the great difficulties which face the 
manufacturers of these exacting products. They do, 
accordingly, realise the efforts expended in bringing 
these to their present standard of quality, apart from 
attempting to enhance those properties which are 
clearly indicated as needful to secure better operating 
performance. 

Rolling-Mill Plant.—In the plant with which the 
authors are connected there are six sizes of four-high 
cold mills. Five of these, rolling strip, have rolls 
ranging in barrel length from 13 in. to 32 in., while the 
remaining unit is a sheet mill with 60-in. rolls. There 
are altogether ten stands. The first, a 15-in. and 36-in., 
by 32-in., four-high cold-strip mill, and the heaviest 
running mill in the plant, makes the first cold reduction 
on the hot-broken stock, which varies from 0-125 in. 
to 0-30in. in thickness and averages 0:160in. The 
second is a 12-in. and 35}-in., by 32-in., four-high 
three-stand tandem intermediate and finishing train 
for thick strip. The third is a 10}-in. and 35}-in., by 
32-in., four-high type intermediate and finishing mill 
for medium-gauge material. In this mill the ends of 
the strip do not emerge from the rolls at the completion 
of a pass, but are retained between them until the stock 
is reduced the desired amount. Screwing between 
passes thus takes place against the resistance of the 
metal. The fourth is a 16-in, and 42-in., by 60-in., 
four-high cold-sheet mill, which is fed from the units 
just mentioned. The fifth and sixth four-high cold-strip 
mills are finishing mills for narrower widths down to 
the thinnest gauge. The larger size, a 9-in. and 27-in., 
by 20-in. mill, can deal with stock up to 15in, wide, 
and the smaller, an 8-in. and 24-in., by 13-in., mill, 
with stock up to 10 in. wide. 

All these mills have been designed for intensive 
operation and have been equipped with highly- 
developed handling devices to ensure a high efficiency 
of utilisation. It will be observed that relatively large 
working-roll diameters have been selected in all cases, 
with the object of facilitating stock engagement and 
diminishing the rate of surface wear. The diameters 
of the backing rolls have been arrived at from a con- 
sideration of the neck area necessary to sustain the 
rolling load and the radial clearances demanded by 
roller bearings having sufficient capacity to carry this 
load for a minimum of 9,000 rolling hours without 
appreciable deterioration. This method of proportion- 
ing has also resulted in generous diameters for these 
components. 

General Characteristics of Working Rolls.—The 
hardened (forged) steel roll has, since its commercial] 
introduction by Krupp, about 1818, been a vital factor 
in the cold-rolling industry. Its uses, and dimensions, 
have continually increased, and now it is this type of 
roll which is perhaps most largely used as the working 
roll in the four-high mill. In traction rolling mills, 
such as the Steckel mill, a roll made of high-s ad 
steel is frequently employed. For conventional four- 
high mills alloy cast-iron rolls are now finding a useful 
place, particularly in the United States. The old 
chilled-ironroll of about 60 to 70 Scleroscope hardness is, 
on the other hand, not successful, nor, as far as the 
authors are aware, are steel rolls treated to a similar, 
or slightly higher, hardness. Thus, the attention of 
the user turns inevitably to the carbon-chromium steel 
rolls containing 0-85 per cent. to 1 per cent. of carbon 
and 1 per cent, to 2 per cent. of chromium; to a 
newer type containing nominally 2 per cent. of carbon, 
12 per cent. of chromium (used generally for small 
sizes), or to the alloy-iron roll. The last of these types 
is usually based on the composition range set forth in 
British Patent No. 279,414 (International Nickel 
Company, Limited), and for maximum hardness 
(about 100 Scleroscope) the nominal composition 
recommended is 4-5 per cent. of nickel, 1-5 per cent. of 
chromium, and a high carbon content (up to 4 per cent.). 
At present, in Great Britain, at any rate, the use of 
this type of roll is restricted, largely, it is considered, 
because its production requires a technique which is, 
as yet, in its relatively early stages of development. 
Further, it does appear to call for facilities, in the way 
of melting and annealing equipment, grinding plant, 
&c., of a more elaborate and extensive character than 








are generally available in a roll foundry. Finally, the 
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precise field for these rolls is still undetermined. Thus, | experience has indicated that much more satisfactory | otherwise adequately hard roll, may lead, according to 


one encounters varying recommendations, as, for | results are to be expected from steel-faced rolls than | the authors’ experience, to a danger of complete failur 


instance (and this is of immediate interest), that, | 
according to one. maker, such rolls are not suitable for 
use in strip mills, and, according to another, that they 
are. Again, one maker will not undertake the manu- | 
facture of a roll of a barrel length of less than 30 in., 
while another will not exceed 20in. In reviewing the 
facts it appears that the lower prime cost, coupled 
with certain possible advantages to be mentioned later, 
render rolls of this type attractive. 


ALTERNATIVE PRACTICES FOR PRODUCTION OF 
HARDENED Foroep-Street Rots. 


Tas.e I, 


Melting Shop 





Charge. All-Swedish base, or specially high 
grade scrap. 

Type of furnace. High-frequency induction, or are 

Type of ingot Square section (small), or octagon 
(large), or round, cast with wide 
end up 

Teeming. Top- or bottom-poured (in groups or 
singly). 

Forge. 
Heating for forging. Ingots direct to forge furnace, or 


soaking pit and forge furnace. 
15-ton steam hammer (small rolls) to 
2,000-ton steam-hydraulic forging | 
press. 
Coefficient of working. 1 to 2}, 1 to 3, orl to4 
Heat-Treatment Department. 

Preparation for mach- Anneal or cool in sand from forging 
ining. 
Machine Shop. 
Machining. 


Forging. 


Rough machine and bore centre, or 
rough machine and trepan centre. 
Heat-Treatment Department 
Preparation for hard- Normalise and anneal, or anneal and! 


ening. oil-quench, or oil-quench and anneal 
Neck protection None (roll not fully heated throughout), 
device. or asbestos sleeves, or steel sleeves 


with asbestos packing. 
Protection of roll sur- None, or "pecial lagging. 
face (during heating). 
Heating conditions Horizontal gas-fired furnace, or vertical 
gas-fired furnace or lead pot. 
Submerged perforated coil, or sub- 
merged tangential jets, or vertical 
flush tank. 
Water, or oil bath. 


Quenching conditions. 


Tempering conditions. 
Ins ion, | 
Hardness tests. Bulb- or dial-type Shore Scleroscope, or | 
Schuchardt and Schiitte instrument 
None, or 5 per cent, alcoholic nitric 
acid, or saturated alcoholic solution 


of picric acid. 


Etching. 





In the meantime, in the authors’ plant the carbon- 
chromium steel working roll of 95 (minimum) Scleroscope | 
hardness has been and is likely for some time to be, | 
the most important type. While it is not within the 
scope of the present paper to embark upon any detailed | 
treatment of the technique of roll production, it may be | 
yermissible to offer a few comments on this subject. 

he authors do appreciate the serious difficulties 
involved in the various manufacturing operations, but 
at the same time they have been impressed by the | 
differences in technique encountered. An indication of | 
such divergencies provided in Table I., which 
attempts to show the alternative methods adopted at 
various important stages in manufacture, and, while 
the data are in no way complete, they indicate the 
existing lack of standardisation. In this connection, 
the view formed is that economic necessity has often 
dictated the use of such plant as is available, rather 
than incur the outlay on specialised facilities, This 
policy should not, however, preclude a certain degree of 
standardisation, which might be advantageous to the | 
producer and would certainly be of value to the user. 
As examples of possible features capable of standardisa- 
tion, composition and quality tests may be cited 
Speaking generally, it is found that the carbon- 
chromium steel roll contains, as mentioned above, 
0-85 per cent. to 1 per cent. of carbon and | per cent. 
to 2 per cent. of chromium. Some makers elect to use | 
one composition, e¢.g., 0-85 per cent. of carbon and 
1 per cent. of chromium, throughout, while others 
vary the carbon: chromium ratio according to the 
dimensions of the roll involved. In the latter practice, | 
the carbon content is slightly lowered, and the | 
chromium content slightly raised, as the roll diameter 
is increased, This would, it is considered, be conducive | 
to a greater control of the depth of hardening and to | 
standardisation of the finished product. 

The quality tests, which are generally regarded 
as trade secrets, are, in certain works, brought to a 
high standard of efficie icy and effectively evaluate the 
merits of the ingot, of the subsequent forging and, to 
a lesser extent, of the finished roll. Whilst such tests 
have only a specific applicability, most of them could, | 
with advantage, be used by all makers. 

General Characteristics of Backing Rolls.—These 
massive components of a mill are called upon to fulfil 
& most important function, in that they are designed 
to support the relatively slender working rolls. 
A variety of steels and chilled iron have been suggested 
as suitable media for their manufacture. Frequently 
these rolls are made in one piece, or, alternatively, they 
are of the built-up type, i.e., a forged-steel shaft with 
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have favoured the composite roll on both metallurgical 
and engineering grounds. As will be shown later, their 








}to determine absence of pin-holes or other apparent 
| defects, the most obvious test is that for hardness, 
jusually made by one or other form of Scleroscope. 
a shrunk-on shell in steel or chilled iron. The authors | This test suffers from the disadvantage that soft spots | well-known crazy or mosaic pattern, and spalling 
may escape detection, and the existence of such defects, | latter being often a corollary to the f 
| or of uneven hardening of the ends of the barrel, in an 


those with cast-iron shells. At this point it remains | 


}only to indicate the nature of the steel involved. | 
| Two types of steel have been used successfully for the | 


shell ; these contain nominally 0-8 per cent. of carbon, | 
2 per cent. of nickel, and 2 per cent. of chromium, and 
0-4 per cent. of carbon, 2-5 per cent. of nickel, 0-6 per | 
cent. of chromium, and 0-6 per cent. of molybdenum, | 
respectively. The shaft, on the other hand, is usually 
made in straight 0-5 per cent. carbon, or 0-5 per cent. 
carbon, 1 per cent. manganese, 1 per cent. nickel steel. | 
These two types of roll have usually been specified to 
show a nominal hardness of 60 Scleroscope. This 
represents a compromise between various makers’ 
recommendations, who state on the one hand, for 





Fig. 7. Crazy CRACKING AND SPALLING. 


Thus, an etch test has been developed. The media 
used are either a 5 per cent. alcoholic solution of nitri: 
acid or a saturated alcoholic solution of picric acid. 
The entire surface of the roll is etched, after an 
adequate cleaning and degreasing treatment, and any 
excess reagent or reaction products are washed off with 
a copious supply of methylated spirits. In order that 
the final polish imparted to the rolls for despatch to 
the customer may n°t be impaired, this test is usually 
effected in the maker’s works, in the presence of an 


| inspector or of an employee of the maker approved by 


the purchaser. 

Through the use of this method various defects hav« 
been detected, since the dark-etching characteristics of 
the soft (probably troostitic) zones provide a striking 
contrast to the general background, as may be seen hy 
reference to Fig. 1, on Plate XII. This shows 
etched 15-in. by 32-in. working roll. The soft zones so 
detected are usually due to accidents in hardening, and 
appear as isolated spots, or as an irregularity at the 
junctions between the fully hard parts of the barre! 
and the softer end zones, or, finally, as grinding marks 
set up by too heavy application of the wheel o1 
vibration in the grinding machine itself. Thus the 
hardness and etch tests in conjunction should serve to 
eliminate any rolls with inferior surface properties, 
and if the surface of a particular roll on examination is 
found to be free from pin-holes and the centre 
bore is deemed adequately smooth, it may be con 
sidered suitable for entry into service. 

At this juncture it is proposed to mention only two 
other t of failure which are, it is considered, 
attributable to deficiencies in the maker’s practice 
The first of these is inadequate depth of hardening 
A roll may be shown by both Scleroscope and etch 
tests, to be adequately hard superficially, but to develop 
to an abnormal extent what are known as “ back end ” 
or “ tail ” marks, i.e., dimple-like depressions produced 
by the entry or exit of the strip. That this phenomenon 
is inherent in, or is the consequence of, the methods 
adopted by the maker, or, alternatively, is due to th 
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instance, that rolls should be 45 Scleroscope, or, at the | 
other extreme, 90 Scleroscope (in the latter case carbon- 
chromium roll steel being suggested). 

Much has been said by the protagonists regarding 
the merits of the soft or hard backing roll. Thus, 
it is claimed that the soft roll provides a sort of 
safety valve, in that, if a foreign body passes between 
the working and backing rolls, the latter is locally 
deformed plastically and so minimises the extent of 
damage to the working roll. On the other hand, the 
hard roll is stated to provide more adequate support, 
because permanent plastic deformation of its surface 
through the embedding of the working roll is prevented. 
The authors have not, with the rolls under review, 
encountered this effect, and since, within the elastic 
limit, no less deformation is to be expected in the case 
of the hard than in the case of the soft shells, the former 
have not been adopted, especially as their cost is much 
greater. The result has thus been that, as mentioned 
earlier, a successful compromise, at about 60 Sclero- 
scope hardness, has been reached. 

Manufacturing Defects of Working Rolls.—Such 
defects as can be directly traced to faulty workmanship 
on the part of the roll maker are infrequent in their 
occurrence. Entry into service of rolls showing these 
defects can, in large measure, be regarded as being 
prevented by the stringency of the inspection methods 
employed by the makers themselves, but at the same 
time it behoves the roll user to supplement that 
inspection. Apart from a visual examination intended 
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characteristics of the individual forging, is shown by 


| a recent experience. A 15-in. diameter roll was supplied, 


which showed, on test, a Scleroscope hardness (bulb- 
type instrument) in excess of 95, but in use rapidly 
dimpled, necessitating abnormally deep grindings. 
After the diameter had been reduced only 0-1 in. by 
these grindings, the hardness of the roll, which had 
progressively fallen, was only 85 Scleroscope. At this 
stage the maker agreed to reharden. This operation 
was effected and the roll returned to service, after 
being found adequately hard superficially ; but again 
excessive dimpling occurred. Since the rolls of this 
particular maker have shown this type of failure to 4 
greater extent than is usually encountered in those of 
other makes, it would appear that there was, in this 
case, an unfortunate conjunction of a practice tending 
to give shallow hardening with a forging the ‘“ harden- 
ability ” of which was low. ; 

The last form of defect to be included in this 
category is pin-holing—the term is self-explanatory 
—a type of defect already mentioned as necessitating 
the preliminary visual examination of a roll. These 
defects may not become visible until the roll is 1m 
service, when their appearance renders the working 
surface incapable of imparting the requisite finish to 
the product. Since, however, in the authors’ experience, 
the makers readily admit responsibility for this type of 
defect, no further comment is called for at this stage. 

Surface Defects of Working Rolls—tIn addition to 
those surface defects which are directly attributable te 
causes for which the maker is responsible, there are 








others for which he may, or may not, be deem 
responsible, Of these*the two most important are re 
e 
srmer. The 
| incidence of these defects in the various mills ix shown 
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DEFECTS IN ROLLS OF BACKED-UP COLD-ROLLING MILLS. 


(For Description, see Page 271.) 
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ROLLER-BEARING RAILWAY AXLEBOX. 






CONSTRUCTED BY MESSRS. BRITISH TIMKEN, 
Fig.1. gree se tS 








TT atm we Rt Pome 
vA . 


ttt.G YY BN) 
‘| ¢ 


























ii 


[<------- S%e----- 


(6e55.c) 











in Table II, which, covering as it does a maximum 
period of three years, or, in some cases, the shorter 
period the mills in question have been in service, 
represents a fairly full picture of the roll failures 
encountered. It will be seen that the heavy 15-in. by 
32-in. mill produces the most, and the 12-in. by 32-in. 
and 104-in. by 32-in. mills produce the least, number of 
surface failures leading to the scrapping of the rolls. 
The other types of mill show such defects in a sporadic 
fashion, and actually the only mill which has not, as 
yet, produced either crazy pattern or spalling is the 
reversing mill (10}-in. by 32-in.), in which screwing 
is effected with the stock between the rolls. 
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It is now proposed to offer some general comments 
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troostite, which etches so darkly). Thus, it would be 
expected that the etch test would produce darkening 
effects somewhat in proportion to the extent to which 
rolls from the various mills have been scrapped on 
account of surface defects. This is actually the case. 
The fact that this dark-etching constituent is 
produced reece Aan indicate local heating, and this 
must, in turn, be regarded as the consequence of local 
overload, which, as observations show, may, in severe 
cases, be so serious as to result in the actual fouling 
of the surface by the brass or copper being rolled. 
That local conditions can produce serious crazy-pattern 
effects can be confirmed, in a general way, by reference 
to the shatter cracks, produced in too drastic grinding 
of hardened steel surfaces, and, more particularly, by 
reference to the experience of the authors with a 
heavy-duty two-high mill. This mill, equipped with 
hard steel rolls 24 in. in diameter by 32 in., produced 
only localised crazy pattern when effecting light 
reductions ; when, however, these were increased, and 
24-in. wide brass strip was reduced from 0-4in. to 
0-2 in. in four passes, the whole of the contact area 
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Defective Rolls. 
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on the source of these defects, and to reserve any 
comparison between the conditions arising in four-high 
and two-high mills for a later section of the paper. 
In searching for the causes of the defects, the etch test 
has unique possibilities. For a considerable period of 
time all rolls, on leaving the various mills described, 
sae been etched, and in this way useful data have 
een collected. These show that there is, invariably, 
* coincidence of the dark-etching effect with crazy 
pattern and, very frequently, with spalling. Fig. 7, 
on page 272, shows a 12-in. by 20-in. roll fragment 
etched to show the association of crazy cracking and 
spalling with the dark-etching constituerit. The data 
do, on the other hand, show that the crazy pattern 
and/or spalling are only associated with the more 
severe cases of what has been termed “ burning” 





(ie, the production of that constituent, probably 


was affected. It is therefore to be assumed that the 
crazy pattern is the direct consequence of such local 
load as may be set up by skidding at entry the passage 
through the rolls, at the same time as the strip, of 
fragments broken off the leading edge or flanks, &c. 
In considering the stresses it must not be overlooked 
that the effect of the physico-chemical change brought 
about in the steel itself may well exceed in intensity 
that set up by the thermal gradient occurring in the 
affected zone. 

Spalling is usually associated with burning and 
crazy pattern, and in investigating a large number of 
failures in both four-high and two-high mills, the 
authors have encountered only four cases in which 
such an association did not exist. These exceptions 
were in rolls of the same make. The mechanism of 


spall formation appears ‘to be dual in character. The 





local heating may, of itself, produce such stresses as 
lead to exfoliation almost at once, or fatigue conditions 
may be set up following the appearance of crazy 
pattern. The former effect is analogous in its mode of 
occurrence to that arising when rolls, warmed by 
working, are left to stand in contact with each other. 
The latter is, on the other hand, the more common 
type, and examples of it are shown in Figs. 7 and 2. 
Of these Fig. 2, Plate XII, showing a 15-in. by 32-in. 
working-roll fragment, is the more informative ; this de- 
picts the obverse side of a serious spall and an acute form 
of the fatigue effect mentioned. The roughly-parailel 
and equally-spaced marks appearing near the top 
left-hand side of the figure are actually the deeply 
penetrated crazy cracks themselves. The association 
between them and the spall is thus made clear. 

Turning now to fractures, reference to Table II will 
show that this mode of failure is restricted to the 
12-in. by 32-in., 9-in. by 20-in., and 8-in. by 13-in. mills, 
and that only one such failure has been experienced 
with the first-named size. The type of fracture is 
quite characteristic, and takes the form of longitudinal 
splitting, as shown in Figs. 3 to 5, Plate XII, and 8, page 
272. That the transverse breaks are an associated effect, 
and are not the principal manifestation of failure, is, on 
several grounds, considered certain. Longitudinal cracks 
extending from journal to journal have been encountered 
in the complete absence of any transverse cracks, 
while the converse has not been met. Again, the 
longitudinal cracks proceed in strict continuity from 
end to end, and are never interrupted by the transverse 
cracks. Finally, as will be seen by close examination 
of Figs. 4 and 5, there were in existence in all cases 
prior to final fracture, fatigue cracks, which by their 
direction indicate that the predominating stress 
tended towards axial fracture. Further reference to 
the significance of the habit of axial fracture will be 
made later. 

Backing Rolls.—The only type of surface failure 
encountered in backing rolls has been spalling, following 
the appearance of dimples of a similar type to those 
met in the soft working rolls. This defect, which 
develops after a variable period of service, depending 
on the duty, has caused serious stoppages of plant, 
where cast-iron shells have been involved. Following 
the installation of the steel-shelled rolls mentioned at 
the end of the section on the general characteristics of 
backing rolls, no further trouble of this kind has been 
experienced, nor is any anticipated. It is interesting 
in view of the splitting of working rolls, to report that 
two cast-iron shells, forming parts of large backing 
rolls, have split from end to end. While causes 
analogous to those producing the disruption of working 
rolls may have been a contributory effect leading to 
the final breakdown of the shells, the authors are 
inclined to the view that this defect also is inherent 
in chilled iron as a shell material. Its relatively low 
tensile strength militates against efficiency in this 
application for two reasons. Bearing its relative 
weakness in mind, there is a tendency to make such a 
low shrinkage allowance as to permit slip of the shell 
upon the shaft in working. On the other hand, higher 
shrinkage allowances leave the shell in an overstressed 
condition, and failure in service follows. With steel 
shells, no such splitting has been encountered. One 
other failure, involving the shaft of a 36-in. by 32-in. 
compound backing roll, may be cited, although this 
is unique in the authors’ experience. This is illustrated 
in Fig. 6, on Plate XII, and is an interesting example 
of fatigue failure in an extremely coarse-grained 0-5 
per cent. of carbon steel forging, where the change of 
section acted as a stress raiser. The illustration 
shows the fracture with the circumferential fatigue 
crack. 


(To be continued.) 








TIMKEN RAILWAY AXLEBOX. 


A Form of railway axlebox incorporating Timken 
taper-roller bearings and designed to facilitate inspec- 
tion and repair work, has recently been evolved by 
Messrs. British Timken, Limited, Aston, Birmingham. 
The design and construction of the axlebox are illus- 
trated in Figs. 1 and 2, on this page, the former showing 
a longitudinal section and the latter a half front eleva- 
tion and a half transverse section. Fig. 3 is a separate 
section through the rollers and races, From Figs. 
1 and 3 it will be noticed that the dual inner race 
differs from that of the standard Timken railway 
bearing in that the small ribs or raised circular ridges 
usually formed at the outer ends of the inner race 
have been eliminated and that each set of rollers is 
contained in a cage. This construction enables the 
roller and eage asserablies to be removed bodily from 
the inner races when the outer races have been moved 
aside. 

Referring to Fig. 1, it will be seen that the axlebox 
is fitted with a back cover a secured with four bolts 
passing through the body with their heads at the 
front of the box. The outer races of the bearings are 
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an easy fit in the axlebox body and when the four 
bolts are slackened off the body can be removed, | 
bringing with it the front outer race and the front | 
roller and cage assembly, The front races and rollers | 
can thus be easily inspected. Then, by pushing the | 
cover a back against the wheel hub, the back rollers | 
and races can also be examined, i 

} 

| 

' 


When it is necessary to turn up the tyres, bronze 
protective casings, 6, Fig. 4, are fitted over the back 
bearing assemblies and the collets of the wheel lathe 
are fitted over the front inner race, as shown on the 
left in Fig. 4. The collets used are of a relatively | 
soft material so as not to damage the front race, and 
any injury to the back bearing from swarf, or from | 
any other cause while the turning operation is in 
progress, is prevented by the bronze casing. 

We understand that axleboxes of this design have 
already been adopted by one of the railways in this | 
country, 


TRAINING OF APPRENTICES 
FOR CRAFTSMANSHIP.* 


By A. P. M. Fremrne, C.B.E. 


I'ue importance of the proper training of craftsmen | 
and the consequent maintenance of the traditionally 
high standard of British workmanship needs no 
emphasis, but, in common with every other phase 
of education, it is a subject on which individual 
opinions differ widely. An endeavour has been made 
in the paper so to present the pertinent features of the | 
problem as to stimulate a discussion which may bring | 
forth the ideas and experiences of all who are interested | 
in its many aspects, 

The terms “craftsman” and “tradesman” are 
nowadays often applied indiscriminately in connection 
with engineering occupations. In this paper the term | 
‘ craftsman ” is applied to those who are trained for 
their particular occupations through a period of 
apprenticeship and who subsequently follow their trade 
until they attain complete proficiency. The problem 
of training craftsmen quickly to meet the present urgent 
needs has not been considered, since this is a matter of 
expediency rather than of principle and may be of 
temporary importance only. 

Many significant changes in industrial organisation 
and workshop methods have taken place during the 
post-war period and these have reacted appreciably 
on the demands made upon craftsmen and on the 
nature of the training appropriate to present-day 
conditions. They include, for instance, the extension 
of the use of machines in place of manual operations ; 
greater accuracy and finer tolerances ; changes in the 
character of the materials employed in engineering, 
such as the use of a great variety of alloy steels and 
non-ferrous alloys ; carbide tools for cutting purposes ; 
and the introduction of welding operations. Further, 
the supply of personnel for training has been seriously 
affected by the many opportunities of attractive 
employment for boys who in earlier days would have 
sought to become craftsmen 

A lag was inevitable between the occurrence of these 
changes and the recognition of the need for, or at any 
rate the putting into effect of, readjustments in the 
system of training for craftsmanship. It is perhaps not 
surprising that there are still many persons, responsible 
in their own organisations for the training of craftsmen, 
who are disposed in the face of these changing condi- 
tions to cling tenaciously to practices which, though 
appropriate in early days, are no longer so, The time 
has possibly arrived when changes in circumstances | 
call tor changes in method and character of training. 
It is hoped that a consideration of the subject will serve | 
a useful purpose by focusing attention on these changes | 
which, on account of their evolutionary character, tend 
to be overlooked, , 

The development of modern industrial organisations 
provides a wide range of staff positions of a non-manual 
and semi-technical character which may be adequately 
filled by personnel of the calibre of those who undergo 
trade apprenticeship. The promotion that such posts 
afford to ambitious and able young men to be 
encouraged. For the purpose of the paper. however, 
the problem to be considered is primarily that of the 
persons who are trained :s, and remain, craftsmen all 
their lives. 

Supply of Entrants.—At the present time the range 
of supply of youths for training in the engineering 
trades is very varied. One of the chief causes is the 
age of entry, which is generally accepted as being from 
the minimum school-leaving age of 14 years up to 
16 years or more. Formerly these relatively wide 
limits did not materially affect the type of entrant 
seeking admission and were of considerable advantage 
to the youth who, having spent some time in a blind- 
alley position, sought to obtain more satisfactory work 
by apprenticeship to a skilled occupation. To-day 
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there exists a wide range of facilities for education 
beyond the elementary school stage, and, there is a 
tendency for boys who take advantage of these facilities 
up to the age of 16 years before entering industry as 


|trade apprentices, to undertake this apprenticeship 
| without any real intention of remaining as craftsmen. 


At the present time, in the organisation with which 
the author is associated, so many youths of this type 
have been coming forward that it has been found 
necessary temporarily to limit admission to trade 


| apprenticeship to youths of the elementary school- 


leaving age of 14 years in order to ensure that a more 
adequate supply of future craftsmen will be available. 
Due to the changing conditions within the industry 
and to the many new types of occupations normally 
now available, the industrial crafts no longer appear to 
be as attractive as heretofore, and many eminently 
suitable youths are lost to the engineering trades. 


| There does not appear to be any of the old-time appre- 


ciation of the personal satisfaction to be derived from 
craftsmanship and of the relative stability of employ- 
ment which it offers in comparison with other more 
superficially attractive channels. 

The reconstruction of our national system of educa- 
tion is as yet too new for its effect on the quality of 
the supply of youths for the engineering crafts to be 


determined ; but it would appear that what is know n| I \ 
| ence to determine which of the various trades or crafts 


the break at 11,”’ whereby those children showing 
the greatest intellectual capabilities are diverted from 
the elementary to the secondary schools, will auto- 
matically operate against the most intelligent young 
people going into the productive industries as manual 
workers. The further sifting which takes place in the 
elementary schools at the age of 12 years or 13 years, 


| whereby the most suitable children are drafted into the 


junior technical or junior commercial schools, would 
in the case of the former type of school appear to be 





Taste I.—Number of Apprentices commencing during 
1935 and 1936. 
School 14 years 15 years 16 years. Totals. 
| | | 
Elementary | 195 26 | 18 239 
Junior Technical 25 } 76 20 } 1221 
Central .. 27 | 21 16 64 
Secondary Nil 13 30 43 
| ; J Pa SENSE 
Totals | 247 136 | a4 | 467 
| 


eminently advantageous to the engineering industry, 
but statistics show that only about 20 per cent. of the 
pupils of these schools remain in the industrial crafts, 
while 80 per cent. proceed to non-manual occupations. 
The author’s own experience supports these statistics, 
and in selecting the pupils from these schools for entry 
into the organisation with which he is associated it 
has been found desirable to limit the number of the 
technically bright boys chosen in relation to those 
who, while showing good promise in practical work, do 
not shine so well in technical studies. 
Selection.—Under prevailing conditions whereby 
craftsmanship training does not terminate until the 
age of 21, and may therefore involve a total period of 
from 5 years to 7 years, the economic aspect of selection, 
not only from the point of view of the young person 
and his employer and of the particular industry, but 
also of the State, a serious one, and here again 
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| evolutionary changes have taken place which enhance 
| the difficulties of efficient selection. 


Modern industrial 
organisation provides a range of staff positions of a 
semi-technical character, which are filled by recruits 
from those who have been partially or completely 
trained for the skilled trades. This tends not only to 
deplete the number of skilled craftsmen available for 
industry, but means that in many valuable 
training is wasted without any adequate return being 
forthcoming to the industry. 

Furthermore, the excellent facilities which exist for 
part-time technical instruction provide wonderful 
opportunities for the intelligent, ambitious, and ener- 
getic youth to acquire knowledge that will equip him 
for technical employment. In consequence, those 
responsible for the selection of young trainees for 
craftsmanship are faced with the problem as to whether 
to choose their supply from the applicants with good 
or relatively indifferent academic ability. Tabie I 
gives the number of probationer apprentices who were 
started during 1935 and 1936 in the works with which 
the author is associated. The Table is arranged accord- 
ing to the type ef school at which the apprentices 
received their previous full-time education and their 
age at the time they commenced their employment as 
probationer apprentices. 

Important conditions to be observed in selection are, 
good health and physique ; participation in team games; 
general intelligence ; adaptability; and a sufficient 
knowledge of arithmetic, elementary science, and 
English to enable the apprentice readily to assimilate 
the further classroom instruction that should accom- 
pany his practical training. Conditions vary in every 


cases 
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manufacturing organisation according to its size, the 
character of its products, and the opportunities for 
training and employment that it presents. 

The question continually arises as to whether a 
craftsmen’s skill is inherited or whether the quality 
of training is the determining factor, so that the averag: 
youth can be trained to be an efficient craftsman 
regardless of his antecedents. In this country most 
boys appear to possess mechanical instinct, and this 
doubtless assists to a considerable extent in correct 
self-selection for engineering employment. On the 
other hand, some more scientific method of selection 
for apprentice training is desirable, and the ’ 
experiments in psychological selection that are being 
conducted in different industrial countries should lx 
carefully followed. The author is of the opinion that 
such methods can only be used in a confirmatory way. 
as a boy who really desires to become a craftsman wil! 
overcome, by sheer determination, apparent lack of 
inherent qualities. 

The process of selection should provide for a medical 
examination and will also involve a probationary 
period prior to acceptance for apprenticeship. This 
probationary period is desirable, since although the 
youth may, by self-selection, have appropriately pro 
ceeded to an industrial concern, he may without such 
a preliminary trial lack sufficient knowledge and experi- 
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Taste Il.—Analysis of Workmen Employed. 


. ‘ c { (a) Men 2.318 
Staff pay roll \(b) Women Lolo 
Total y om 3,328 
c) Men over 21 years _ 7,332 
. : . }(d) Apprentices and males 
Clock pay roll under 21 years 1,772 
(e) Women ... a 1.840 
Total 10,944 
An analysis of (c), i.e., men over 21 years, 
gives :— 
Skilled workmen - 3,024 
Semi-skilled workmen 3,710 
Labourers 598 
Total 7,332 
An analysis of (d), é.e., males under 21 years 
and college apprentices, &c., over 21 years, 
gives :— 
College apprentices * 19] 
Probationary college appren- 
tices es eee SS 
School apprentices 68 
Special trainees ocd 51 
Trade apprentices and proba- 
tionary trade apprentices. 802 
Handy youths, mostly semi 
skilled, over 18 years 572 
Total 1,772 


he wishes to enter. Boys who have proceeded to a 
junior technical school possess in many respects a 
marked advantage over those who enter industry 
without such educational experience, because the 
training these schools afford assists a youth’s judgment 
as to his choice of manual occupation and gives him 
preliminary experience in manipulative skill and a 
knowledge of tools and processes which will enable him 
to enter upon his apprenticeship with greater celerity 

Training.—The practical aim of trade apprenticeship 
is the development of manipulative skill, the acquis! 
tion of wide experience of the materials, processes, and 
products, mature judgment and productive facility in 
a particular trade to a point where quality as well as 
rate of production is achieved. To this end the work 
shop training must be supplemented by appropriate 
classroom instruction, the apprentice must be given 
some practical acquaintance with other trades closely 
allied to his own, and reasonable attention should be 
given to his cultural development and _ recreative 
pursuits. The need for instruction to accompany 
practical training arises again from the evolutionary 
changes that have taken place in engineering. The 
introduction of complicated tools, of technical pro- 
cesses, and of the very wide range of engineering 
materials, all unknown to a previous generation of 
craftsmen, imposes the need for definite instruction 
which will enable the apprentice to acquire quickly 
the supplementary knowledge which would otherwise 
take a lifetime to acquire. 

As regards workshop training, many methods have 
been introduced by various firms in different countries 
In some, a separate training workshop is established in 
which the apprentice spends at any rate the earlier 
years, and sometimes the whole, of his p riod of 
training, and where he is taught the use of tools and 
equipment and given experience in processes pertaining 
to his trade. Quality of training is made paramount to 
output, In other cases, portions of manufacturng 








works, sometimes selected according to departments, 
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have been set aside for the training of apprentices who 
otherwise undergo their apprenticeship within the 
ordinary commercial atmosphere of the company. Or 
again, the apprentice may be placed under the imme- 
diate control of an experienced workman, although in 
these days of payment by results this tendency is not 
so usual, 

The apprentice may come directly under the control 
of the foreman, or the assistant foreman, or the appren- 
tice instructors. Each method has its advantages 
according to the size and character of the manufac- 
turing concern and its products, and the author appre- 
ciates that the methods which are employed in the 
concern with which he is associated may not be directly 
suitable for general application. As regards instruction 
by the foremen, here again, especially in a large organi- 
sation, evolutionary changes have imposed increased 
responsibilities which absorb the time of the foreman 
that in earlier days was available for the supervision 
and training of apprentices. 

As an example of the methods of selection and 
training of craftsmen in a large organisation, and 
having regard to the fact that every organisation 
differs in the precise methods of training that it can 
most effectively employ, the scheme of training in 
operation in the works referred to is briefly outlined. 
It might be noted that the firm’s production covers a 
wide range of electrical and prime-moving plant and 
apparatus. The number of workers is 15,300, of which 
14,272 are concentrated in one factory. An analysis 
of these 14,272 is given in Table II. 

So far as the paper is concerned, the more important 
of these figures are :— 

(1) The proportion of staff workers to clock workers, 
namely, 3,328 to 10,944, which is a ratio of about 
1 to 3. 

(2) The proportion of skilled men to trade appren- 
tices, namely, 3,024 to 802, which is a ratio of 4 to 1. 

(3) The proportion of skilled manual workers over 
21 years to other male manual workers over 21 years, 
namely, 3,024 to 4,308, which is a ratio of 3 to 4. 

It is the practice of this firm to bind the great 
majority of its boy recruits under 17 years of age to a 
trade apprenticeship which ensures a training of con- 
siderable breadth, both in the workshop and in the 
classroom, since it is the firm’s experience that all-round 
ability as a craftsman does not reveal itself until the 
later stages of apprenticeship, and it cannot be given 
full expression in many cases until some time after the 
completion of the apprenticeship. The attitude of other 
firms towards such apprenticeship training will no 
doubt be determined to an appreciable extent by 
their need for all-round craftsmen, and it would be of 
great interest and value if the position in this respect 
in the motor-car, shipbuilding, and general engineering 
industries were discussed. 

Prospective trade apprentices enter the works at 
I4 years to 16 years of age, and serve a probationary 
period varying from 2 years to 9 months, according 
to age. During this period they are tried in at least 
two workshop departments covering widely different 
types of work and well separated geographically, so 
that their ultimate choice of a trade is based on a 
certain variety of personal contacts and experience. 
If a boy has not already served for a period of time 
on operations in the department where his selected 
trade is carried out, he is given a three months’ trial 
in this department, and if satisfactory is then bound. 
Should he prove unsuitable for his selected trade, he 
is given similar opportunities in one or more other 
trades until the company is satisfied that the trade 
appropriate to his particular abilities has been found. 
Alternatively, on being found unsuitable for appren- 
ticeship, he may be offered employment as a “ handy 
youth,” or, in the last resort, discharged. 

The number of boys whose grade is changed from 
that of trade apprentice to handy youth, or who are 
discharged without being apprenticed, is only 2 per 
vent. to 3 per cent. of the boys admitted. On the 
other hand, perhaps 8 per cent. to 10 per cent. of the 
probationary apprentices find the work either uncon- 
genial or unsuitable, and leave of their own accord to 
mployment elsewhere, often to take up employ- 
ment nearer their homes, as they do not always realise 
at first the strain of long periods of time spent in 
travelling, particularly if evening school attendance of 
three evenings per week is added. 


secure 


When more boys desire to enter a particular trade 
than can be absorbed, the best are admitted to that 
trade and the rest informed that they must select an 
‘ternative. Thus, if there is a surplus of applicants 
for toolmaking, the balance is directed to turning or 
Atting. In the foundry it is relatively difficult to 
obtain an adequate supply of suitable apprentices, and 
im consequence the procedure outlined above does not 
hecessarily apply for this particular trade. Apprentice 
‘nstructors, who are members of the education staff, 
‘re in constant touch with the probationary apprentices 
= find out their inclinations and ambitions, and seek 
® gauge the suitability of the individual probationer 
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mately three written reports a year are made on the 
work and progress of the probationers by the foremen 
under whom they work, and these are supplemented 
by the reports of the apprentice instructors. 

At the end of the probationary period these reports, 
together with the medical report and the timekeeping 
and attendance records, are considered by the education 
department, and a decision is reached as to whether 
the individual probationers concerned should be 
accepted for their selected trades or whether they 
should be directed to alternative trades with or without 
a further period of probation. Every boy is given full 
opportunity to prove himself in one direction or 
another; if he fails then he is not accepted for 
apprenticeship. 

As many boys as possible, approximately 75 per cent., 
are given six weeks’ training in the motion study 
department, shortly after their acceptance as appren- 
tices. The training covers experience in the layout of 
parts for assembly and in the arrangement of tools on 
the bench. This is intended to introduce the boy at 
an early age to the need for an ordered arrangement of 
his work, and is not directed to the acquisition of a 
high degree of manual dexterity in performing simple 
assemblies, which are usually carried out by semi-skilled 
operators, mainly women and girls. Examples of the 
actual training followed by toolroom apprentices, 
mechanical fitters, and turners are given in Appendix I, 
and illustrate the general principles applied to all the 
trades. 

The question of what constitutes the appropriate 
form of classroom instruction to accompany the work- 
shop training of a trade apprentice is a very controver- 
sial one and requires careful attention. In the case 
of the firm already referred to, all boys, immediately 
on entering the works, are encouraged, though not 
compelled, to attend evening classes at the local 
technical schools and to embark on a course leading 
to the National Certificate in either electrical or mech- 
anical engineering. These courses operate very effec- 
tively in indicating the boys of perseverance and superior 
intelligence, and provide excellent opportunities for 
them to acquire the technical knowledge necessary for 
their appropriate promotion at a later stage to junior 
staff positions. 

But while recognising the excellence of the educa- 
tional facilities available for this superior grade of 
trade apprentice, one must not forget those who are 
unable to cope with more than the very early years 
of the National Certificate courses. In a very large 
number of cases the boys withdraw from the course 
at the first- or second-year senior stage, that is, at 
an age when the continuance of some kind of regular 
educational instruction is of vital importance if loss of 
interest and consequent indolence of mind are to be 
avoided. When an apprentice has’ shown himself 
unable to profit materially from these courses, he is 
advised to take up the workshop or “ B” courses at 
the technical school. It is recognised that there are 
many apprentices who should attend these workshop 
courses earlier, that is, before they fail at the 
normal National Certificate course, but it is difficult 
to persuade parents of the desirability of this procedure, 
since it amounts to an admission of their children’s 
unsuitability for employment in advance of the manual 
grade, for which, however, they are in reality being 
trained in the workshop. 

The Preparatory Course of the Ordinary National 
Certificate embraces continued education in mathe- 
matics, simple mechanics, and science, all of which is 
valuable to the craftsman. One might estimate, 
however, that only 60 per cent. of the instruction given 
in the first-year Senior Course is of such value ; in the 
second year, the proportion is probably no more than 
40 per cent.; and in the third year, still less. The 
instruction in the “ B” courses, however, aims speci- 
fically at stimulating the interest of the apprentice in 
matters relating directly to the manual processes with 
which he is being called upon to deal and in the opera- 
tion of which the highest personal efficiency is essential. 
The aim is, in fact, to provide him with the sort of 
knowleége for which he can find a practical inter- 
pretation and a ready application, and he is helped 
to realise that the craftsman is a vital link in the 
production chain and assisted to acquire the knowledge 
which it is the particular responsibility of the craftsmen 
to possess. 

The junior technical school endeavours to provide 
the foundation of this knowledge at a pre-apprentice- 
ship stage. It is the experience of the author, however, 
that the recruits from these schools attend evening 
classes with such success that approximately 90 per 
cent. have no difficulty in securing junior staff positions 
on the completion of their apprenticeship, so that they 
are lost to the trade for which the junior technical 
school had assisted to prepare them. It is also the 
author’s experience that very few boys who attain 
the standard of the Ordinary National Certificate 
remain as craftsmen in the sense that they are devoted 





trade he says he wishes to take up. Approxi- | intimate knowledge of workshop practice, these boys 


to manual work as a lifetime occupation. With their 


form a very important and valuable section of the 
junior staff of any industrial organisation, but the 
problem of controlling this upward movement of high- 
grade craftsmen so as to avoid undue denudation of the 
workshops is one of very real difficulty. 

One very important aspect of engineering instruction 
to which insufficient attention is given, and with which 
the craftsman-in-training ought to be acquainted, is 
the history of the development of workshop processes 
and technique. Thus it is desirable that the apprentice 
should be made aware of the stages which have pre- 
ceded modern machine tool practice, or, to cite another 
example, the technique which preceded the large-scale 
introduction of welding. This will involve, at appro- 
priate stages, a number of allied studies. The boy 
must therefore be given a knowledge of the properties 
of materials of construction, of the manner in which 
these properties are controlled and utilised, and of the 
precautions which must be taken in the handling of 
different materials. He must be taught the simple 
principles of mechanics and kinematics governing the 
operation of different machines and devices, and must 
have sufficient knowledge of electricity to enable him 
to appreciate the uses to which it can be put in the 
shops. He will also require to be taught the type of 
elementary mathematics appropriate to his workshop 
calculations and the procedure to be followed in reading 
engineering drawings, and also the significance and 
technique of workshop inspection. 

While recognising the valuable assistance which can 
be, and is, given in this respect by the workshop 
courses arranged in several technical schools, it seems 
that, where numbers permit, the works itself is probably 
the most appropriate place for the carrying out of 
this type of classroom instruction, and a few large 
organisations already possess works schools for this 
purpose, staffed by men of considerable workshop 
experience. If carried out during works’ time, this 
instruction forms a valuable addition to that acquired 
by those boys who are able to proceed successfully 
through the National Certificate courses by evening 
attendance at technical schools. The withdrawal of 
boys from productive work in the shops may be a 
more serious matter for small than for large concerns, 
but it should be possible in all organisations in which a 
systematic course of apprenticeship is in operation. 
In Appendix II are given the details of the classroom 
instruction provided for apprentice turners in the 
works school of the firm with which the author is 
associated. Similar courses are arranged in all the 
other trades when the number of apprentices exceeds 
twelve. 

There are two further points to which employers 
should give increased attention, namely, the physical 
fitness and the interest of their apprentices in subjects 
quite dissociated frem engineering. The extent to 
which the engineering concerns themselves can provide 
internal facilities for physical training must vary 
appreciably from firm to firm, but it is gratifying that 
this is done, or is under consideration, by several firms. 
Instruction in the correct utilisation of leisure is parti- 
cularly desirable for the type of person who, at the 
age of 21, will reach a level of employment and respon- 
sibility at which he must henceforth remain, and to 
which it seems probable that in the future a smaller 
part of his working day will be devoted. 

Since a large proportion of trade apprentices with- 
draw from attendance at evening classes at an early 
stage of the National Certificate course, a portion of 
their free evenings might be utilised very profitably on 
some organised cultural pursuit. The provision in 
technical schools of more evening classes of a non- 
technical nature, so organised as to afford a greater 
opportunity for the students’ self-expression than is 
possible in classes preparing for course examination, 
would no doubt help considerably in this connection. 
In the firm with which the author is connected, an 
Apprentice Association embracing all grades of appren- 
tices is most actively concerned with the provision of 
suitable out-of-works activities of a cultural and 
recreational character. 

For purposes of comparison, it may be interesting 
to refer to the plan of trade apprenticeship training 
which is gaining ground in Germany. The apprentice 
course commences at the age of 14 on the completion 
of general education of a standard equivalent to our 
primary schools, is of 4 years’ duration, and terminates 
with an examination. In a majority of engineering 
concerns the first two years of the course are spent in 
special apprentice workshops, which operate quite inde- 
pendently of the main workshops and in which the 
boys are responsible, under supervision, for their own 
stores, supplies, &c. At the end of this time they are 
regarded as capable of productive work in the main 
shops, and the second two-year period is spent in this 
way. 

Throughout his training the apprentice keeps a diary, 
in which he enters a record, complete with drawings, 
of the work carried out each day, During the early 
part of the course, this book is inspected by the fore- 





man-instructor each week, and marks are entered 
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The increasing tendency of all large engineering 


book forms a complete record of the boy’s practical | organisations to recruit their staff, particularly the 
training, and it eventually contains a great deal of | more technical staff, from the universities and higher 


information that will become useful to him later on. 
The syllabus of practical training is usually divided 
into three sections. The apprenticeship commences 
with a probationary course lasting six months, the 
object being to introduce the boys to the fundamental 
operations connected with their trade and to give 
them skill in the use of hand tools. By insisting on 
high quality of work above all else, an effort is made 
to give the boys pride and pleasure in craftsmanship. 
In order to keep the boys enthusiastically at work, the 


educational institutions, naturally influences the mobi- 
lity of the personnel trained in the trade apprenticeship 
courses beyond the junior-staff grade. The recruit- 
ment from the universities for the higher technical 
positions necessitates a suitable corresponding appren- 
ticeship course designed not to impart manual skill 
so much as a general experience in the products, 
processes, and organisation employed by the firm in 
question. Generally speaking, it is only the large 
organisation that can provide such courses, so that to 


course is arranged on a competitive basis, and the boys/|a relatively greater extent the smaller firm may have 
who have done the best work receive preferential| to rely for its staff either on promotions from the 


treatment in the next stage. 


The work done during | trade-apprentice ranks 


or on importing men fully 


the first six months is usually unproductive and is much | trained elsewhere. 


the same for all apprentices, regardless of the trade | 
which they are to adopt. During the succeeding 14} 
years they follow a course appropriate to their intended | 
trade, and become acquainted with all the relevant | 
operations, whether carried out by hand or by machine. | 
For this purpose, the apprentice workshop is equipped | 
with sufficient modern machines of high quality. The | 
work now takes a semi-productive form and involves | 
the manufacture of limited numbers of small parts 
ordered by the main shops, although the concentration | 
on quality, as against speed, of production, is insisted | 
upon. 

At the end of this second section, the apprentice 
commences a factory course lasting two years, during | 
which he works at his trade in various workshop 
departments, under the direct supervision of specially 
selected workmen for whom he works ; or, alternatively, 
the apprentices may be grouped under special charge- 
hands, according to the nature of the work to be done. 
Before completing his course, the trade apprentice 
returns to the apprentice workshop for about two 


Tas.x ill.—Employment Immediately after Apprenticeship. 


Type of Employ | — From | From , rom 
ment on wemen- | Central | Secondary | por 
Completion of tary Schools, | Schools, Technical 
“ Schools : . ane | schools, 
Apprenticeship. per cent. | per cent. | per cent | per cent. 
' 
Craft work on | | 
bench or ma- | | | 
chine 74-5 4) 23 10 
Test hands 7 7 18 2x 
Works staff, pro | 
duction, pro- | 
cessing, &c | 5 7 0 14 
Drawing office 
and design 13 43 46 15 
Commercial de- | 
partments | 0-5 5 | 4 3 
All types of post | | 
apprenticeship | 
employment 100 100 | 100 | 100 


months, during which he must design and construct 
his exhibit for the journeyman’s examination ((eselle- 
Stack), and having passed this examination, he is given 
employment (at about 18 years of age) as a fully fledged 
journeyman. In addition to this practical training, 
apprentices must receive eight hours’ classroom instruc- 
tion per week, given during working hours. Most of 
the larger firms maintain their own schools for this 
purpose, but where this does not apply the boys must 
be sent to the local Beruifschule for one day per week, 
or its equivalent. 

Promotion._—-The facilities available for the promo- 
tion to junior staff positions of all trade apprentices 
who have equipped themselves with requisite technical 
knowledge will naturally depend appreciably on the 
nature of the firm. In the author’s organisation these 
facilities are considerable, because of the somewhat 
high ratio of staff to manual workers ; and there is a 
continuous migration of qualified trade apprentices 
to junior positions in the drawing offices, testing 
departments, and to rate-fixing, inspection, and assis- 
tant foreman positions. Indeed, the supply of this 
type of recruit has frequently been quite inadequate 
to satisfy the demand. This is due in part to the fact 
that many of these promoted trade apprentices take 
advantage of frequent opportunities to transfer their 
services to other companies. 

Both these types of migration are desirable and 
every encouragement is given to the former and no| 
obstacle is placed in the way of the latter, but they are 
responsible for introducing the very real problem of 
maintaining the numbers of the manual class of worker 
at a sufficiently high level. Furthermore, there is no 
bar to the continuance of this promotion up to the 
very highest staff positions. 
of the types of employment on which trade apprentices 
were engaged immediately after the completion of 
their apprenticeships at 21 years of age, analysed 
according to the type of school at which they had 
received their previous whole-time education. This 
analysis concerns 493 trade apprentices who completed 
their apprenticeships during a period of five years. 
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| table then holding the work in place. 


(To be continued.) 








DOVETAILING MACHINE FOR 
SMALL WORKSHOPS. 


Some little time ago, Messrs. Landale and Company, 


| 36, Great King-street, Edinburgh, 3, introduced a small 


dovetailing machine which immediately proved popular. 
This machine has been completely redesigned and was 
it British Industries 
The dovetailer now forms a very convenient and 














compact tool, capable of performing a wide range of dove- 
tailing operations. It is represented in the illustration 
above. The simplicity of the controls and adjust- 
ments enables the work to be performed very quickly 
without any loss of accuracy, and it is sufficiently 
strongly made to stand up to arduous workshop 
conditions. The chief feature of the machine is the 
new clamping device which enables both pieces of the 
work to be located very quickly, and automatically 
takes up any irregularity in the thickness of either piece. 
One of the pieces can be seen in position in the figure, 
held vertically against the front plate, while the second 
piece is held horizontally above it by being pressed 
against the top plate of the machine. The pressure is 
applied to the back of both pieces by a floating table 
free to swivel in any direction; the table is mounted on 
pivots on a shaft, the shaft itself being moved forward 
and upward to give the clamping action by two arms 
having sheaves engaging with eccentrics. The eccen- 
trics are mounted on a back shaft which projects 
through the machine frame at the left-hand side, and 
carries a hand lever. To insert the work, the weight of 
the table is taken by cams on a shaft terminating in the 
hand lever visible in the illustration, on the right-hand 
side of the machine. The vertical board is then slipped 
into place, and this lever is turned, the weight of the 
The horizontal 
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board is then inserted between the table and th« top 
plate, and a movement of the left-hand lever locks both 
boards in position. The arms carrying the table are 
of the compound type, a thickness adjustment being 
provided in the form of a screw, actuated by a hand 
wheel below the table, which enables the component 
parts of the arms to be separated or brought closer 
together, as required. Adjustable end and depth stops, 
fitted with locking devices, are provided for the accurate 
location of the two boards. It will be appreciated that 
with the arrangement described, the table tends to 
push the two pieces together to give a close joint. The 
compound radial arm carrying the cutter head is of 
rigid construction, and both joints are fitted with roller 
bearings, eliminating play on the arm. The 
is adjustable for height by means of a screwed 
collar on the hinge pin. The roller bearings are packed 
with grease on assembly, and it is claimed that they 
require no attention throughout the life of the machine 
An excellent feature of the machine is that individual 
removable fingers are fitted in the former rack, so that 
only the worn fingers need to be replaced after wear 
has taken place, instead of having to replace the entire 
rack. A further advantage of the arrangement is that 
multi-pitch joints can be made by removing the fingers 
not required. Such joints can thus be made as simply 
as a regular dovetail. The spindle is driven through 
gearing from a vertical motor mounted directly on the 
arm as shown, the spindle pinion being of fibre to 
eliminate vibration and to ensure quiet running. The 
chuck is of the collet type, giving a secure grip to the 
cutter, while allowing it to be quickly changed. A wide 
variety of joints can be cut on the machine, including 
concealed and secret dovetails, in addition to the usual 
through types. It is also suitable for straight dovetail 
grooving, and for a limited amount of routing within 
the range of the radial arm. The pitches which can be 
employed range from the }-in. pitch commonly used 
for fine work, up to 1l}4-in. pitch for heavy wooden 
cases 


arm 








CATALOGUES. 


Wires and Cables.—A well-illustrated brochure by 
Messrs. The General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2, calls attention to the 
wide variety of special applications for which their 
Pirelli-General wires and cables are designed. 

Tool Steel.—Messrs. Edgar Allen and Company, 
Limited, Imperial Steel Works, Sheffield, 9, have for- 
warded a copy of their revised booklet on K.9 tool 
steel containing new illustrations of tools and other 
parts made from this oil-hardening steel. Users’ reports 
and treatment instructions are appended. 

Fractional Horse-Power Motors.—Alternating and 
direct-current polishing and grinding motors designed 
to meet the special requirements of the dental and jewel 
lery trades are dealt with in a folder received from 
Messrs. Marelli and Company, Limited, Artillery House, 
Artillery Row, Victoria Street, London, 8.W.1. 

Winding Wires.—The latest publication of Messrs 
British Insulated Cables, Limited, Prescot, Lancashire 
is a revised pamphlet giving particulars of winding 
wires of various types, including round and rectangular 
wires, laminated strip, round and compressed strand, 
and numerous insulation coverings. 

Thermometers.—‘‘ Easy to read” thermometers of 
standard and special types, with 2 in. to 6 in. dials and 
6} in. recording charts, are described in a folder issued by 
Messrs, Cambridge Instrument Company, Limited, 45, 
Grosvenor place, London, 8.W.1. Working upon the 
vapour-pressure principle these thermometers are avail- 
able with flange, flush and bracket mountings. 

Fuel-Oil Pumps, 4&c.—Pamphlets forwarded by Messrs 
H. T. Watson, 7a, Commercial Buildings, Victoria-road, 
Widnes, Lancashire, refer to the Monarch range of fuel- 
oil pumps and pumping units, oil-burner accessories, 
and spray nozzles made by Messrs. Monarch Manufactur- 
ing Works, Inc., Philadelphia, U.S.A. Informative 
illustrations and capacity charts are given. 

Alternating-Current Switchboard Instruments.—Ability 
to withstand severe short circuits is a feature claimed for 
the three-phase balanced-load moving-iron type power 
factor meters described in a pamphlet from Messrs. A 
Reyrolle and Company, Limited, Hebburn-on-Tyne 
The moving portion is free to rotate through 360 deg., and 
this, it is claimed, results in considerable advantages 45 
cegards strength and accuracy. 

Steam Engines.—Messrs. Ashworth and 
Limited, Riverside Works, Bury, Lancashire. 


issued an informative illustrated publication describing 
Parker 


Parker, 
have 


the design and constructional features of the 
“ tontinn 10 
steam engine. Examples are given illustrating 
~ . . 
application for various industrial purposes. Pass-out 
bricated 


steam engines, extra high-speed engines, non lu 
engines, and exhaust-steam utilisation are other § it 
discussed. 

Aluminium and Light-Alloy Jointing Mater il 
Messrs. Alunize, Limited, 34, North-street, Rugby, have 
recently developed a process for joining alumimum 
parts together homogeneously. In the brief part culars 


yects 





which they have sent us, they claim that the st! ngth 
durability, finish, and resistance to erosion of Aluniz 
joints are equal to, or better than, those propertie 
in the original metal. The process, it is em 7 

light 





is particularly useful in the case of high-ten 
alloys. 
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1937.] 


BANK PROTECTION ON 
MISSISSIPPI RIVER. 
(Continued from page 252.) 
Tue full-size mattress laying or sinking plant now 
in operation, and illustrated in Figs. 18 to 35 on 
this and subsequent pages, on page 290 and Plate 
XIII, is designed to make continuous reinforced- 
asphalt mattresses, measuring 217 ft. 6 in. in 
width along the river bank, of any desired length 
up to as much as 630 ft. measured in a direction 
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The mattress sinking barge is a double-deck 
structural-steel unit, 260 ft. long by 45 ft. wide. 
When mattress-making and laying operations are 
in progress, it is located with its longitudinal axis 
parallel with the river bank, as will be clear on 
reference to Figs. 18, 21 and 35. The upper deck is 


extended and curved downward on the in-shore side 
to a radius of 8 ft. in order to provide suitable 
support for the mattress when being launched. 
The barge is held in place by a system of cables to 
shore from each end and makes 





contact with a 


controlled by winches located on the upstream line 
of barges. 

The mattress-reinforcing material consists of 
No. 12 gauge 2-in. by 4-in. welded wire fabric in 
continuous lengths 6 ft. wide with seven-wire 
galvanised strand ¥,-in. launching cables, having a 
breaking strength of 13,250 lb., placed between 
contiguous widths and at the centre of each width 
of mesh, as shown in Fig. 23, page 279. The cables 
are thoroughly bound to the mesh by means of 
No. 12-gauge galvanised wire elips, shown in Fig. 24. 
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Fie. 18. CompietTe Matrress-LAyInG PLANT. 








Fie. 19. 


lormal to the bank. This latter dimension results 
from a series of increments or so-called “ launches,” 
each of 30 ft., but the product is continuous, 
there being no break between the successive 
launches; in fact, it is almost impossible to 
detect. where the joints are. As now constructed, 
2 eens is 1# in. thick and weighs about 
12th per square foot in the open air and about 
Ib. when immersed. The mattress has an unbroken 
surface, free from all openings or interstices, with 
the exception of 1}-in. weep holes at the rate of one 
for approximately every 100 sq. ft. of mattress, in- 
troduced in order that hydraulic pressure on the 
— surfaces when in place may be equalised. 
a mattresses have been sunk in water up to 

- deep, while currents as swift as 4-5 m.p.h. 
have been encountered. 





Faspric AND CaBLE REELS 


BETWEEN DECKs. 


string of barges held by cables on the line of the 
intended position of the upstream edge of the 
mattress. This lay-out is well shown in Fig. 21. 
The cables holding the line of barges are secured 
to another line of strung-out barges, several 
hundred yards still further upstream, and the latter 
in turn are held in place by additional mooring 
cables attached in their turn to timber deadmen 
buried in the river bank. In Fig. 21, ais the actual 
mattress-construction barge, which, starting close 
into the bank, as in the former willow mattress 
process, is gradually worked towards midstream on 
the very carefully-set alignment, as lengths of 30 ft. 
of mattress are made and launched overboard. 


The launching barge is moved out into the stream 
by means of tackle carried by sheaves made fast 
to the barges b and ce. 





All mooring cables are 





Fia. 20. Ovirrne CaBLes AND Fasnic. 


These clips are supplied in blocks of 50 cemented 
together, and are applied by means of special 
magazine clipping machines, the use of which is 
illustrated in Fig. 20. The launching cables are of 
the same quality steel as is used in suspension- 
bridge cables, i.e., cold-drawn acid open-hearth steel 
with a minimum ultimate strength of 220,000 lb. 
per square inch. A “ toggle ”’ cable, similar to the 
launching cables, is run the entire width (217-5 ft.) 
of each 30-ft. increment or launch of mattress, and 
is securely fastened to the reinforcing wires and 
launching cables before the asphaltic mixture is 
poured. The toggle cable ends in a loop exposed 
at the upstream edge of the mattress and into this 
is fastened, by means of a detachable pin connection, 
a recoverable cable which, in turn, leads upstream 
500 ft. or more to a power-driven winch system on 
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the upstream line of mooring barges. 
of the toggle cable is to prevent the upstream edge | 
of the mattress from being folded over by the river 
current during launching, and also to assist in| 
resisting the frictional and other forces, due to the | 
current, which act on the two faces of the suspended | 
portion of the mattress during the laying operation. | 
Besides serving as described during the launching | 
operations, the toggle provide localised | 
strong points in the mattress and thus add eon-| 
siderably to the strength provided by the reinforcing 
mesh. 

Some difficulty was at first experienced in obtain- | 
ing reinforcing mesh of sufficient accuracy and | 
uniformity in width to meet the requirements of the 
work, The mesh as used is correct to within 
\ in., or less, of exactly the required width of 6 ft 
Che breaking strength of each wire of the mesh is 
750 lb., while each welded joint has 
strength of 525 lb. and usually averages more 


cables 


now 


a require d 


he 


mesh is furnished in rolls of 1,000 ft. and succes- 
sive lengths are spliced together as operations 
proceed, 

The barge on which the mattress is made is 
Uustrated in Figs. 28 and 29, Plate XIII. The 


problem of designing the supporting structure for | 
the upper deck of the barge, on the surface of 


which 


the 





| borate 


out reinforcing mesh and launching cables from 
rolls located between decks, was rather complicated. 
As finally evolved, the design provides, as shown 
in Figs. 28 and 29, for suspending the rolls of 
reinforcing fabric beneath the upper deck, these 
being arranged in staggered rows along the in-shore 
side of the barge. The roll axes are parallel with 
the longitudinal axis of the barge, and the fabric 
is paid out from the underside of each roll. The 
main difficulty consisted in the necessity of moving 
practically a continuous sheet of reinforcing material 
217 ft. 6 in. wide, across the surface of the lower 
deck, up through the upper deck and across the 
surface of the latter without interference by between- 
deck steelwork supporting members and the ela- 
launching and other mechanism. After 
many plans were considered, the one illustrated in 
Fig. 29 was adopted, and provided for columns 


made of ship-channel sections, placed back to back, 
between decks. These channels were cut off a few 
inches above the first deck and there securely 


riveted to j-in. gusset plates, the latter being fixed 
between horizontal channels held athwartship on the 
barge deck. Below the ends of the column channels, 
a horizontal metal strip with rounded ends was 
attached so as to facilitate passage of the reinforcing 








The object | cated, and at the same time providing for paying | centre to centre, the -in. gusset plates supporting 


them allowed a }-in. clearance for the 6-ft. width of 
mesh to pass between. Fig. 19 shows the fabric and 
cable reels between decks. As it comes off the rolls 
the fabric passes on either side of these gusset plates 
supporting the columns and is then turned upward 
toward the upper deck ; the ,-in. launching cables 
also paid out from rolls located between decks, it 
into the 3-in. spaces between the widths of meshing 
A launching cable is also run along the centre of 
each width of mesh, as previously indicated and 
shown in Fig. 23. The cables and mesh are securel) 
clipped together after they have been drawn across 
the upper deck so as to form an unbroken sheet of 
metal fabric from one end ef the barge to the other 
The clipping operation is illustrated. as stated, in 


Fig. 20. Non-recoverable chairs of No. 9 gaugt 
galvanised wire, shown in Fig. 25, ar used t& 
support the metal fabric a correct distance from 


the deck surface, so that it will be properly « mbedded 
in the centre of the asphalt mattress. 


The first launch of each mattress, 8 om 
nearest the shore, involves many interesting 4 
special features. Prior to commencing the clippime 


operations referred to above, the indiv idual widths 


| , . , j 

of reinforcing mesh and launching cables ar ay 

t near the 

by hand across the upper deck to a point near '™ 
7 Here 


reinforced asphalt mattress is fabri-' fabric, and the columns being spaced 6 ft. 0}in. apart! curved launching edge of the barge. 
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BANK PROTECTION ON THE MISSISSIPPI RIVER. 
Fig. 23. 
1. —O—=*”™ vo | 
rae uae 
I> 
J | 
_| 
+ 





. Cables 
S4eDia.1-Wire Strand 




















—<—e - —_ - —_ . — ae > Sarre 
Ke Fig.25. \<-i->| WIRE CHAIR Fig.26. SECTION OF 
, REA TT eo 
26a. / aia hed 


Pe 





14E. #.) 


Fig. 27. | Cable to Take-wp Sheave 
~ +} -25 -—-—--- 


- - >< -- 9% — >| 
“ Te 5 . aaa dh wer 
be L 







Self~ Alignint 
se igniig lscke 


varing Pilldw 
ae 






= 
100Lb 
= 4 Fone 
=| 6 ike u 
| oe 
\ ¢ L f— 
cy-~-- 
Proes Tr" @— 
if _ 20LbWe. 
i 1a Cluty 
t 4 Conteed Shaft 
%& Bent 





Steel Pl. 


Bi >< 
i 


LAT Les 


= 1h 
= — 
Cable from Idler Sheave “ENGINEERING” 











= 
(5849.0.) 


header, shown in Fig. 26, composed of two No. 10° 
gauge pressed-steel galvanised angle-sections, bolted 
together back te back, is put in place, securely 
clamping all the widths of reinforcing mesh and 
the launching cables. The latter are also held securely 
by special wedge clamps. This header provides a 
permanent steel selvage edge across the whole 
217 ft. 6 in. of the mattress width and is employed for 
the purpose of bodily hauling the first launch 
towards the shore to its position slightly above the 
water edge. A similar header is also secured to the 
river end of the final launch of each mattress. The 
first one or two launches are hauled to the shore by 
means of a special system of bridles and blocks and 
tackle attached to the mattress header at one end 
and pulling against the bank anchors at the shore 
end. The leads are indicated in Fig. 22. The screw 
anchors serve as the permanent mattress anchorage ; 
they consist of a 12-in. diameter galvanised-steel 
helix attached to a rod, 8 ft. long. The anchor is 
worke d into the bank by wrenches and general prac- 
lice is to leave the “ eye ”’ of the rod about 2 ft. below | 
the ground surface. In this hauling operation, great 
care has to be exercised in order that all sets of 
tackle exert about the same pull; otherwise the 
header, and consequently the mattress end, would 
Fig 31 and 32; Plate Xl ilasts tes these 
| ’ d ° § € peration 
*f hauling the first launch ashore, while Fig. 33 
shows the tackles attached to the shore anchors. 
With this arrangement, of course, considerable power 
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reduce friction, graphite is spread over the deck 
before the first width is poured; on succeeding 
launches, flaked mica is used as a parting medium 
and helps to reduce friction. Just before the first 
launch, surplus reinforcing mesh is drawn up from 
below by hand and left slack, as may be seen in 
Fig. 30, so that the resistance offered during the 
operation is reduced as much as possible. 

Although the arrangements aopted ensured 
stability of operation during the first few launches, 
it will be realised that after a few hundred feet of 
mattress have been launched, and with a length of 
possibly as much as 150 ft. of mattress hanging 
vertically downward from the launching lip of the 
barge, the pull exerted on the launching cables 
rises to a considerable amount, This makes essen- 
tial the provision of suitable braking equipment 
between decks capable of effectively stopping and 
holding the mattress at any point. The gear 
illustrated in Fig. 27, annexed, is provided 
for this purpose. Each launching cable passes 
seven times in a series of figures of 8 over the pair 
of multi-grooved drums shown, the drums being 
driven by a common shaft. The total number of 
drums thus driven is 73. They are operated by 
means of self-locking worms arranged alternately 
right and left hand, the power unit being a 40-h.p. 
230-volt direct-current motor. Power is needed to 
unwind the cables and actuate the mechanism, 
but the actual operation becomes a rather complex 
combination of driving and braking effects, one 
checking or balancing the other. Each pair of 
worm-driven drums can be disengaged separately 
by means of a radial jaw clutch, in case a particular 
cable requires adjustment. The driving motor is 
totally enclosed. Double-reduction worm-gear hand- 
operated braking clamps, operating in a vertical 
plane, are also provided between decks to keep the 
reinforcing mesh taut on the deck. Thisisimportant 
in connection with the proper support of the 
reinforcement in the centre. Where loose places 
occur in the reinforcing mesh after it is in place 
and made ready to receive the asphalt, as sometimes 
happens, a special tool is used to give a twist to 
individual wires so as to take up the slack. 

The pouring of the asphaltic mixture is begun 
as soon as the preparation of the reinforcement has 
been completed. The mixture is brought from 
the mixing plant, located at the closest convenient 
or practicable point (rarely more than a few miles 
away) in hopper barges into which it has been 
loaded at temperatures ranging from 325 deg. F. 
to 400 deg. F. It is removed from these barges 
by means of two petrol-driven cranes handling 
$-cub. yd. clam-shell grabs running on a common 





's required during the initial launches to draw the 
Mattress over the deck surface, and in order to | 





track located along the river side of the launching 
barge, as shown in Figs. 34 and 35, page 290. Each 


crane feeds a hopper car, which travels along the 
same track and has a capacity sufficient to pour 
one-half of the launch. These cars are filled while 
the reinforcement is being prepared, and also while 
a finished width is being cooled off. 

The actual placing and finishing of the asphaltic 
mixture is performed by two Barber-Greene pavers 
modified to meet the special requirements, which 
include a length between rail centres of 33-5 ft., 
in order to finish the strip of mattress 30 ft. in width 
by 217-6 ft. in length. The pavers travel on rails 
situated on each edge of the fabricating deck, each 
being propelled by a 100-h.p. 230-volt direct-current 
motor running at a speed of 1,150 r.p.m. The 
shoreward rail, together with the rack for the cog 
drive, is carried in a steel trough, without any 
attachment to the deck, for the full 217 ft. 6 in. 
length of the mattress. This trough normally rests 
on the edge of the previously finished strip of 
mattress, and is held in alignment by detachable 
cables extending across the deck, where they are 
attached to the finisher rail on that side. Before 
making the first launch, this trough is temporarily 
supported at intervals by shims wedged between it 
and the deck. The pavers are traversed by means 
of a chain and reduction-gear combination, and 
rack and pinion at each end of the finisher, The 
finishers travel at a speed of approximately 10 ft. 
per minute during the laying operation, but their 
screeds may be raised about 2 in. by means of a 
lever and cable, and their movement speeded up to 
55 ft. per minute when not laying asphalt. A hori- 
zontal steam-heated supply hopper containing a 
20-in. diameter by 20-in. pitch screw conveyor 
30 ft. long, extends across the front of each paver, 
and the travelling hopper cars feed by gravity 
into these hoppers, as the finishers and hopper cars 
move together along the deck. The screw is driven 
by a 45-h.p. motor through reduction gears. A 
relatively large motor is provided, because at times 
the screw conveyor is submerged in the mixture. 

Operations are started at the centre of the barge, 
the finishers travelling towards each end. One 
begins a little earlier than the other, the latter then 
moving into such a position, before starting work, 
that the mattress will be continuous. Behind the 
hopper there are two steam-heated tamping bars, 
operated by an eccentric camshaft worked by the 
100-h.p. travelling motor, at a normal speed of 
369 r.p.m. The tampers strike at a slight angle, 
so as to produce a vertical resultant pressure when 
their component is combined with the forward 
movement of the machine. Behind the tampers is 
a steam-heated ironer or screed, which finishes the 
mattress and also serves to offer resistance to the 
action of the tampers. Experience has shown, 
however, that compacting is better when the 
finishers are slightly lowered and they are run back 
over the mattress a second time. 

As soon as a launch is poured, the finishing 
machines are moved back clear of the mattress 
and cooling is completed by a sheet of water dis- 
charged across the upper surface of the sheet, as 
shown in Fig. 35. A perforated pipe laid close to the 
running rail for the finishing machines on the river 
side of the barge is provided for this purpose. The 
under surface of the sheet is cooled by jets of water 
directed against the: underside of the deck plates, 
this system of cooling being in operation during 
the whole time the hot asphalt is being placed. 
The water for this purpose is taken from the river 
by a 5,000-g.p.m. vertical irrigation-type pump 
operating against a 25-ft. head and driven by a 
60-h.p. fan-cooled totally-enclosed motor. This 
pump also supplies ballast water to compartments 
at the sides of the barge in order that it may be 
maintained on an approximately even keel, although 
the weight on the launching side greatly exceeds 
that on the river-side, when a mattress is being 
finished in deep water near the middle of the river. 
Power for all the operations described, and including 
flood-lighting and ordinary lights, is furnished by 
a 200-kW 230-volt 360-r.p.m. direct-current genera- 
tor driven by a 300-h.p. Bush-Sulzer Diesel engine 
situated on a barge moored to the river side of the 
launching barge. Loud-speaker arrangements are 
installed on the launching barge so that orders may 
be given directly by the head foreman from his 








station to any subordinates on the entire plant. 





abo _ 


A similar set on the upstream line of barges facili- 
tates the control and adjustment of the toggle 
cables, which extend from the upstream line of 
barges to the upstream edge of the mattress, as 
previously described. 


(T'o be continued.) 








THE ELECTRICAL INDUSTRY OF 
THE WORLD. 


OnE of the results of the Imperial Conference of 
1926 was that the Governments of the United 
Kingdom, the Dominions, India, the Colonies and 
the Protectorates appointed an Imperial Economic 
Committee survey various branches of trade 
from the international aspect. This body has 
already prepared thirty reports, one of which was 
of a general character, while two others were 
confidential. Of the remainder, one, which was 
published in 1928, dealt with an engineering subject, 
namely, agricultural machinery. The twenty-ninth 
and thirtieth reports cover electrical machinery and 
apparatus, and motor vehicles. We dealt with the 
latter in our issue of January 8, and may now make 
some comments on the report dealing with the 
electrical industry.* 

The document comprises a general review of the 
industry, both historical and economic, followed 
by figures relating to the generation of electricity 
in the principal countries of the world. The export 
trade of the world is then reviewed as a whole, 
as well as under such headings as generators, wires 


to 


telephone apparatus, meters and instruments, and 
batteries and accumulators. This review is followed 
by analyses of the markets for electricity and 
electrical apparatus in various parts of the Empire, 
and by similar rather more detailed analyses of the 
position of the industry in the United Kingdom, 
the United States, Germany, the Netherlands, 
France, Switzerland, Sweden and Japan. The result 
is worth study and the compilers of the report are 
to be congratulated on the effective way in which the 
information is presented. It is at least as easy to 
read as much lighter literature, and will, we hope, 
be of a less ephemeral character. The information 
given is of as recent a date as possible, the latest 
figures relating to the year 1935, 
shortcoming is that the chapters on the various 
countries have been written by different hands 
and are not always arranged in the same way. 








| *,4* 
and cables, wireless apparatus, lamps, telegraph and | proposswon. 
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123,000,000,000 kWh, the capacity of the generating 


plant installed for this purpose being 36,133,000 kW. 
Germany came next with an output of 34,500,000,000 
kWh and a plant capacity of 13,399,000 kW, and 
the Soviet Union third with 25,900,000,000 kWh. 
The installed capacity in the latter case is not given. 
Then followed Great Britain with an output of 
23,600,000,000 kWh, the plant capacity in public 
stations being 7,837,000 kW in 1934 with an output 
of 16,896,000,000 kWh. Next in order came 
Canada, Japan, France and Italy. 

Perhaps even more interesting than the figures 
themselves is the rapidity with which the output 
has increased during the past ten years, though 
it is also evident that this rapidity would have been 
even greater but for the depression. As it is, the 
output in the Soviet Union increased by no less than 
785 per cent. between 1925 and 1935, while in 
Finland, though the total output is still relatively 
small, the corresponding figure was 287 per cent. 
In New Zealand, Japan, the Netherlands, Canada 
and Great Britain it exceeded 100 per cent. In the 
United States, on the other hand, it was only 
36 percent. A close analysis of these figures is not 
attempted, and is outside the Committee's terms 
of reference, but it would be unwise to draw indus- 
trial deductions from them. For instance, every 
schoolboy knows what has been happening in 
tussia and every engineer is aware that part of 
Canada’s large output is due to the presence of 
water power, which makes the use of electrically 
heated boilers in the pulp industry an economic 
The fact that the consumption in this 
country is increasing at a more rapid rate than in 


| Germany may be ascribed to the greater attention 





which is being given to the potentialities of the 
domestic load. Again, therefore, comparisons should 
be made with care. 

The increasing output of wireless receiving sets 
was as significant a feature of the past five years as 
the rise in electrical consumption. There is reit- 
erated mention in the report of the leading part that 
this type of electrical goods is occupying, and it 
appears that some 56,000,000 sets were in use at the 
end of 1935, representing an increase of 75 per cent. 
over a period of four years. Of these, 22,500,000 
were installed in the United States. This works 


Its principal | Out at 178 per 1,000 of population, and the equip- 
| ment involved accounted for an electrical consum 


pP- 
tion of 1,540,000,000 kWh. The corresponding 
figures for this country, which was second, was 


Currency figures, too, have not always been con- | 7,403,000, followed by Germany with 7,193,000. 


verted, rendering comparisons difficult. 

Moreover, as the Committee themselves recognise, 
some of the figures must not be taken too seriously 
and care must be exercised in drawing anything 
but the most general The survey 
necessarily depends primarily on the official statis- 
tics published in the various countries, and these 
are not always complete. Also, they are compiled 
in different ways and are not always available 
for the same years. This matter to which 
the World Power Conference has recently been 
giving attention and if it is admitted, as 
it must be, that such international comparisons 
desirable, a search for a_ solution 
should be instivuted. Probably the best authorities 
for this are the Governments themselves. 

Manufacture in the electrical industry comprises 
three main divisions: Generating plant, distribu- 
tion equipment, and utilisation equipment. For the 


conclusions. 


Is a 
some 


are Vigorous 





purposes of this report, the line of demarcation is | 
drawn severely and turbines, engines, boilers and | 
other non-electrical equipment, which form a not | 
unimportant part of power station plant, and | 
of the engineering industry, are rigidly excluded. 
Che energy generated by this plant is a measure | 


of the degree of electrification of a country and to a 


vreater or less extent determines the demand for | 16-1 per cent., in 1929. 


On the other hand, there was a relatively small 
increase in the number of telephones used, the 
figures for 1929 and 1935 being 32,712,000 and 
33,540,000 respectively. This is ascribed primarily 
to an actual decrease in the United States and 
Canada, though these two countries still lead in the 
employment of this form of communication. 
It is interesting to note that there is a greater 


number of telephones per head of population 
in agricultural countries such as Denmark, 
New Zealand and Australia than in industrial 


countries such as the United Kingdom, Germany 


and France. This is probably partly owing to 
the greater ease of communication by other 
means. 


The financial side of the picture, which is perhaps 
the one that matters most, is less bright. The 
total values of the electrical goods exported from 
the fourteen countries fell from 106,000,000/. in 


1929 to 57,000,000/. in 1933, and had only increased | 
This fall was, however, | the decline in the relative importance of the engineer- 


to 70,500,0001. in 1935. 
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tirely took the form of wireless apparatus and lam» 
As regards total imports, South Africa headed 
the list with a value of 5,488,0001. in 1935, com. 
pared with 2,384,000/. in 1932 and 3,275,000/. in 
1929. The second place was occupied by the 
United Kingdom, the figures for 1935, 1933 and 
1929 being 4,408,000/., 2,698,000/. and 8.066,000/., 
respectively. Apart from the depression, the 
abandonment of the policy of free imports must 
have had some effect on these figures. 
gence of Russia as a manufacturing country js 
shown by the fact that while the value of its imports 
rose gradually from 3,616,0001. in 1929 to 9,151,001, 
in 1932, it has subsequently fallen rapidly to only 
789,000/. in 1935. The outstanding example of self. 
sufficiency is the United States, whose imports in 
1935 were valued at only 427,0001. 

The exports from and imports to the various 
countries are analysed in detail under eight different 
categories, but space does not permit more than a 
reference to certain features of interest. Fractional 
motors accounted for 26 per cent. of the value of 
the motors exported from the United States, 
once again showing that this is the day of small 
things. The trade in insulated wire and cable 
was more adversely affected by the economic crisis 
than most other sections. The United Kingdom 
led in the production of submarine cable, but the 
demand fell owing to the decrease in telegraph 
traffic. It is curious that two-thirds of our exports 
to the Netherlands are wireless material, though the 
exports from that country under that heading, th 
importance of which has already been mentioned, 
are spread over all European countries, the United 
Kingdem being the largest consumer. The United 
Kingdom is also the largest importer of wireless 
apparatus. The Netherlands is the greatest exporte: 
by value of incandescent lamp bulbs, and Japan 
the greatest exporter by number, the respective 
numbers being 194,000,000 and 19,900,000. Th 
figure for the United Kingdom was 16,200,000 ; most 
of these lamps went to Empire markets. Nearly 
80 per cent. of the Japanese bulbs were of the 
miniature type. Germany exports about half the 
total number of meters, and the United Kingdom 
was the largest importer. 

From the point of view of an Imperial Economi 
Conference, the position in the Dominions and 
India and their relationship with the United King- 
dom as customers are of importance. It appears 
that from detailed analyses, that in most of 
these countries the increase in electrical output 
during recent years has been accompanied 
by a co-ordination of development under some 
public authority. Canada alone produces elec- 
trical equipment on a large scale, though the 
manufacture of lighter equipment is increasing in 
the other countries. Unfortunately, Canada is an 
exception to the rule that most of the plant required 
is obtained from the United Kingdom, since it 
imported 88 per cent. of its total requirements 
from the United States. On the other hand it 
exported 878,000/. worth of goods in 1935, mainly 
to the United Kingdom. As before, wireless 
apparatus figures are high up on the list of imports. 

The status of the electrical industry in the 
principal producing countries is examined in 
series of chapters. That of Great Britain ranks 
third after the United States and Germany, both 
asa producer and as an exporter, but in recent years 
the expansion has been mainly due to the growth 


The emer- 





of the home market. An important feature is 


less pronounced than that of trade as a whole, | ing section and a corresponding rise in consumption 


and the recovery was more rapid. 
to learn that of the 1935 total, wireless apparatus, 
including valves, accounted for 16,093,000/., or 


It is significant | equipment. 





The position of the United States as 
the largest producing country for electrical machin- 
ery and apparatus is also to be ascribed primarily 


22-8 per cent., compared with 17,185,000/., or| to the great size of the domestic market, in which 


In 1935, Germany headed | there is little outside competition. 


As in Germany. 


other classes of apparatus. On the other hand, of the list of exporting countries with 18,575,0001., | the output of heavy machinery is in the hands of 


course, with the necessary reservations, the extent | being followed by the United States with 16,348,000/. | a few large firms. Germany also produces main'y 
and the United Kingdom with 13,708,000. The | for home requirements, though there ar 


to which this apparatus is used determines the de- 


mand for generating plant. 


Taking output as a| figures for all three countries are worse than those 


basis, it appears that in 1935 the United States | of 1929, but better than those of the lowest of the 


led the countries of the world by 


ipparatus. Twenty Ninth Report of the Imperial Eco 
Committee. London: H.M. Stationery Office. 
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generating | depression years. 
: ; == ~ | exports were spread over the whole industry, though 
A Survey of the Trade in Electrical Machinery and | not to an equal extent. 


In all of these three countries the 


On the other hand, the ex- 





| ports from the Netherlands, which came fourth on | industry in France ; 
the list, and reached 6,816,000/. in 1935, almost en- | a few groups, and the home market is more 1] 


firms 


which export a comparatively large proportion ol 


their production. The percentage of t 7" 
exported was, however, only 18 to 19 in 1925. 
rising to 26 to 27 in 1932, when domestic « mand 
declined, and falling again to 16 or 17 in 1934. The 


is also largely dominated by 
yortant 
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than the export market. Up to 1930 activity was 
maintained by large electrification schemes, and by 
1932, 93 per cent. of the population had electricity 
available. France is more an importer than an 
exporter, but does a good trade with her own 
colonies. 

The export markets are of considerable import- 
ance to Switzerland, and normally account for a 
large part of the total production, especially of 
heavy machinery, meters and instruments. In 
Sweden the native manufacturing industry has 
increased as water power has been developed, and 
though the domestic is more important than the 
export trade, the latter accounted for at least 
one-half of the production of generating plant, 
telegraph and telephone equipment and vacuum 
cleaners from 1929 to 1931, and is still prominent, 
though not to the same extent. The home market 
in Japan has also expanded rapidly. There has 
been considerable development of water power, 
and between 1926 and 1929 the output increased 
threefold. It then fell rapidly, though the position 
has since improved. This has been partly due to 
the removal of duplication and competition. Much 
less electrical machinery is now being imported than 
before 1929, and imports have generally declined. 
As regards exports, though until 1932 lamp bulbs 
headed the list, their place has since been taken by 
wire and cable which represented 34 per cent. of 
the total value, machinery and lamp bulbs coming 
second and third with 24 per cent. and 23 per cent. 

Brief though this summary is, it will be gathered 
that the report contains a great deal of useful in- 
formation, and we hope that it will be followed 
by others relating to further branches of the engi- 
neering industry. 
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Cae Harvey GarpEens Hovsine EstaTe.—An inter- 
esting development scheme providing well-designed and 
convenient houses and flats at a moderate rental for the 
acommodation of their workpeople has recently been 
completed by Messrs. G. A. Harvey and Company 
(London), Limited, Woolwich-road, S.E.7. This, the 
marvey Gardens Housing Estate, occupies a site adjoining 
~hariton-lane, Charlton, S.E.7. a short distance from the 


—— The site comprises 5} acres, and 72 units, in 
NOC KS 


a of two, four, and six houses and four blocks of 
ats, have been provided, all grouped round large grass 
plots, with a space at the rear containing some natural 
sand hills arranged to form a children’s playground. 


“space has also been reserved for garages for motor-cycles 
and cars, 
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EXPERIMENTAL INVESTIGATIONS 
ON THE SAFE LIMIT OF STATIC 
PRESSURE BETWEEN SPHERICAL 
AND PLANE SURFACES.* 


By A. C. Pairures, B.Sc., A.R.C.S., D.L.C., 
A.Inst.P., and Professor A. F. C. Potiarp. 


(Continued from page 224.) 


(3) The Apparatus.—The material to be tested 
was machined in the form of two flat rings, with 
one flat surface of each ring lapped and highly 
polished to an approximately plane surface, after 
being subjected to thermal or other treatment. 
Three steel balls of the same diameter were placed 
between the two rings, and made contact at three 
points 120 deg. apart in the middle of the flat 
polished surfaces. The two rings were then pressed 
together with the applied load, and in order to 
eliminate the risk of bending, the loading was 
applied along lines perpendicular to the flat surfaces 
of the rings and through the centres of the three 
balls, and hence through the centres of the six 
areas of elastic contact. 

The manner of supporting and loading the test- 
rings with the balls between them is shown in 
Fig. 1, which is a part-sectional drawing to scale of 
part A, Fig. 2, which shows, with the exception of 
the optical system, the complete apparatus to scale 
in side elevation. The part A is suspended from 
the short arm of a one-ton single-lever testing 
machine supplied by Messrs. Cambridge Instrument 
Co., Ltd. The ratio of the short to the long arm 
of the beam B is 1 : 20, and the spring balance D, 
by which the load can be gradually applied, is 
suspended from the long arm. Every part of the 
apparatus attached to the lever-testing machine 
was designed and constructed in the workshop by 
one of us. 

The two test rings, with }-in. balls between 
them, are shown in section at a, and a,, Fig. 1, 
and are held by grub screws in steel collars b, and 
b,, which are a loose fit in the built-up cell c. Each 
collar has 24 holes drilled around one-third of its 
periphery. When in position, these holes are 
exposed through openings cut in the side of the 
cell c, so that a rod may be inserted and the rings 








* Thesis approved for the Degree of Master of Science 
in the University of London. 
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rotated in order to bring fresh portions of the rings 
and balls, which roll and rotate with the rings, 
into contact. In this way the test rings can be 
subjected to 24 successive loading experiments 
without removing them from the apparatus. The 
three }-in. balls are maintained in their correct 
position by a plate cage, which is packed between 
the halves of the cell c with packing rings, as shown 
in section. The halves of the cell are screwed 
together with three screws and located relative to 
one another by steady pins passing through the 
packing rings and cage. The cell may be accom- 
modated to take smaller balls by removing the 
packing rings so as to bring the test rings closer 
together, and by fitting bushes with central holes 
of the required diameter into the three }-in. holes 
of the plate cage. The range which could be 
covered in this way was from 4 in. down to ¥ in. 
diameter of ball. The lower test ring a, rests upon 
three }-in. balls, which are located by resting on 
the inside edge of hollow steel bushes fitted to the 
bronze plate d,, which is hung by three tie rods ¢ 
from the knife-edge of the beam B of the lever- 
testing machine shown in Fig. 2. 

As the internal diameter of the packing rings 
below the plate-ball cage is less than the outside 
diameter of the ring },, the built-up cell ¢ is sup- 
ported by the three lowest balls resting in the 
bushes of the plate d,, and is located by holes in 
the bottom half which slide-fit the balls. The 
upper half of the cell ¢ is recessed to slide-fit the 
hollow boss projecting from the lower surface of 
the upper bronze plate d,, which is anchored by 
three tie bars s to the base of the lever-testing 
machine, as shown in Fig. 2. In order that the line 
of pull from the knife-edges to the anchorage shall 
pass through the centre of the loading apparatus, 
the washers of the two nuts of the rod R, have 
spherical surfaces which bear against the edges of 
the central holes of the stirrup hanging from the 
knife edges and of the ribbed plate to which the 
tie bars ¢ are bolted. In the same way the 
washers of the head (not shown) and the nut of 
the rod R, have spherical surfaces which bear 
against the edges of central holes in the nut N, of 
the base and in the plate to which the tie bars s 
are bolted. Three steel bushes fit the plate d,, and 
are similar to those in the plate d,. The edges of 
these bushes locate 4-in. steel balls which contact 
with the upper surface of the test ring a. 

It is a simple matter to ensure that the three balls 
spaced 120 deg. apart in one plane, shall be pre- 
cisely opposite to those in either of the other two 
planes, by passing a finishing reamer through the 
bush holes of the plates d, the holes in the ball 
cage plate and the holes in the lower half of the 
cell c when the two plates d and the cell are clamped 
together. It will thus be seen that by this arrange - 
ment the balls between the test-rings are squeezed 





by the applied load, and the test rings cannot be 
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subjected to bending moments greater than the 


first order of small quantities, due to imperfections | 


of workmanship. 

The approach of the two opposed and polished 
surfaces of the test rings during loading was 
measured by a Fabry and Perot system of inter- 
ference fringes, and the central portion of the plates 
d were bored out to accommodate the components 
carrying the two half-silvered transmission optical 
flats of glass. The lower flat is mounted on the 
end of the tube f,, which is screwed into a circular 
plate fitting the inside of the test ring a, A 
narrow flange is formed on the plate to prevent it 
from slipping through the ring. The upper flat is 
mounted on the end of the short tube f, through 
the upper flange of which three adjusting screws 
are tapped and spaced 120 deg. apart. The lower 
ends of these screws are drilled axially and force- 
fitted with small steel balls. Two contact with the 
sides of a right-angled circular groove cut in the 
upper surface of a circular plate fitting the inside 
of the test ring a,, while the third contacts with the 
plane surface of the plate. A narrow flange on the 
plate prevents it from slipping through the ring, as 
in the case of the lower flat component. A circular 
spring cut from phosphor-bronze sheet, with three 
projecting arms, is attached by three small screws 
to the bottom of the tube f,. The projecting arms 
contact with the under surface of the circular plate 
opposite the adjusting screws, and prevent the 
two components from coming apart during adjust- 
ment. 

With this arrangement, the upper optical flat has 
one degree of freedom of rotation about a vertical 
axis, but may be slightly rotated by the screws 
about two axes parallel to its plane, and thus can 
be set optically parallel to the lower flat. The 
screwed tube /, enables the lower flat to be set at 
the working distance of 1 mm. or so from the upper 
flat, whatever size of ball is placed between the 
test rings. The source of light for the production 
of the interference ring system between the two 
parallel glass plates was a mercury-vapour lamp, 
supplied by Messrs. Hewittic Electric Co., Ltd. A 
lens /, placed approximately at its principal focal 
distance from the source, directed the beam hori- 
zontally into a right-angled prism p,, from which 
it was reflected vertically through the two inter- 
ference plates. Observation through the prism p, 
supported above the plate d, enabled the ring 
system to be seen either by naked eye or with 
a telescope. The light was passed through a 
Wratten mercury-green filter, so that only the green 
line of the source was used, giving well-resolved 
rings. 

In practice, the adjustments for parallelism of the 
interferometer plates were made with the naked 
eye, but the counting was done when viewing the 
rings through a telescope. When the interfero- 
meter plates were not quite parallel, the rings 
appear to contract on moving the eye towards 
that part of the field where the separation is least. 
This enables the direction of the required adjust- 
ment to be seen at once. Rough adjustment was 
best made by placing a small hole in front of the 
source and adjusting the plates until the multiple 
images coincided. The adjusting screws had 60 
threads per inch, but it was found necessary to use 
3-in. rods in the heads of the screws to obtain the 
delicate movement required. 

As shown in Fig. 2, the weight of the upper plate 
d, with attached tie rods and anchorage to the 
base of the lever-testing machine, was balanced 
by the counterpoise W, with the connecting suspen- 
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As, however, this method presented a number of 
troublesome features and sources of error, it was 


abandoned for a simple spring balance method of | 
| applying 
balance shown in Fig. 2 was designed and con- | 
It consists of a frame D, suspended | 
from the knife edge of the lever, supporting a flat | 
spring E, 12 in. long by 3} in. wide, with a thickness | 


the load. Consequently, the spring 


structed. 


designed to give a deflection of 1 cm. at the centre 
for 100-Ib. load. As the spring warped slightly in 
the heat treatment, it was essential to support it 
kinematically, so that this defect should not inter- 
fere with the indications. 


For this purpose, a steel ball F,, supported in | 


a steel bush fitting the inturned platform of frame D, 


contacted with the edge of a small hole drilled on | 
At the other end, | 


the centre line of the spring. 
two balls F, contacted with the edges of small holes 
drilled 2} in. apart on a line perpendicular to the 
centre line of the spring, and rested on the plane 
surface of the inturned platform of D. In this way 
the spring is subjected to five constraints, the 
sixth, to prevent side play, being provided by a stud 
at F,, loosely fitting a short slot cut in the spring. 
The spring is thus fixed relative to the frame D, 
and its points of support on the balls are at an 
invariable distance apart, although the two balls 
at F, can slide along the platform during deflection. 
Midway between F, and F,, two small holes are 
drilled 14 in. apart on a line perpendicular to the 
centre line and on the edges of these holes two balls 
rest. The balls contact with the surfaces of a 
right-angled groove cut in the under surface of the 
horizontal bar of the inverted stirrup H, to which 
the tie bar J is attached. The lower part of the 
tie bar is threaded to take a knurled and large- 
headed nut K, and is prevented from turning by 
a projecting horizontal rod moving vertically in a 
slotted member attached to the frame L. When 
load is applied by turning the nut, the reaction is 
taken through a thrust ball bearing by the frame L 
bolted to the frame of the lever machine. 

The deflections of the spring were measured by 
a Zeiss indicator reading to ;}; mm. over an 
indicated range of 1 cm. The indicator is fixed 
to the horizontal strut of the frame D, and its 
spindle passes with ample clearance through a hole 
drilled in the horizontal bar of the stirrup H, and 
the style makes contact with the upper surface of 
the spring at its central point. For purposes of 
calibration a pan P, on which known weights could 
be placed, was screwed on to the end of the tie bar J. 
The beam, with the spring balance and its pan 
attached at one end and the lower plate d, with its 
accessory parts attached at the other end, could 
be balanced by the sliding counterpoise W,. 

Before use, the mechanical hysteresis of the 
spring balance was determined by aperiodic loading 
and unloading, and the hysteresis loop thus deter- 
mined is shown in Fig. 3. This loop was checked 
from time to time, but even after many applications 
of the full load of 100 lb. there was no detectable 
change in the hysteresis loop of the instrument, 
which shows that the kinematical design involved 
was sound, and has the advantage that springs of 
various thicknesses can be used if required. Since 
1,000 corrected divisions of the spring balance 
indicator are equivalent to 100-lb. load, 1 corrected 
division = 0-1 lb., so that the corresponding test 
loads range from 2 lb. to 2,000 Ib. As the test 
load is distributed by three balls contacting with 


| the test-rings, the maximum load per ball amounts 


sion wire passing over two pulleys attached to the | 


adjustable arm ©. This arm © was fixed to the 
frame of the machine by adjustable kinematic con- 
straints, by means of which the pull of the counter- 
poise could be exactly centred. In this way the 
test rings were relieved of all initial load except 
that due to the weight of the upper test ring 6, 
and balls, which was too small, compared with 
the loadings subsequently found necessary, to affect 
the results. 

As an essential condition of the experiments was 
that the test rings should be loaded and unloaded 
aperiodically, a somewhat elaborate arrangement was 
devised for filling and emptying a calibrated vessel 
with mercury suspended from the end of the lever 


to 666 lb. 

(4) Adjustment of the Apparatus.—When the upper 
interferometer plate had to be adjusted to paral- 
lelism with the lower plate, it was necessary to 
impose a small load in order to ensure contact 


| between test rings and balls, otherwise adjustments 





could not be carried out without shifting the test 
ring. For this purpose the counterweight which 
was used to take the load of the lower plate d, and 
frame off the test rings was removed during adjust- 
ment. After this, a small load was applied by the 
spring balance and the apparatus gently eased 
sideways on the spherical joints which attached the 
frame to the lever until the interference system of 
fringes was fully expanded. As this indicates the 
position of correct alignment, the counterweight is 
replaced and the load of the lower plate d, and frame 
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|thus removed. In general, when this is done, the 
| fringes go out of adjustment, since the line of pull 
of the counterweight is not in alignment with the 
rest of the apparatus. The line of pull of the 
counterweight is then altered by adjusting the 
screws, which kinematically constrain the bracket 
relative to the pillar of the lever machine until 
the fringes have returned to the correctly-adjusted 
state. 


| (T'o be continued.) 





50-FT. BY 50-FT. BULKHEAD GATES 
AT BOULDER DAM.* 


By P. A. Kinzie. 
(Concluded from page 223.) 





| THE original memorandum, to which reference 
| has already been made, stipulated that after all 
| adjustments had been made the gates were to be 
raised and lowered on to their erection platforms, 
| after which the packings in the pistons and stuffing 
| boxes were to be removed for storage under condi- 
|tions which would keep them flexible. This safe. 
| guard was provided since it was anticipated that 
| the exposure during the long wait until final closure, 
|under intense sun heat, would gradually vulcanise 
|the packings and tend to produce seizure. How- 
lever, when this stage was reached the contractors 
requested permission to keep the gates suspended 
by their stem nuts, instead of lowering them on to 
the re-installed erection platforms, and undertook 
the responsibility for leaving the packings in place 
and for the correct functioning of the gates later. 
Permission was reluctantly given for this, and the 
gates were left suspended by the nuts, which necessi- 
tated leaving the piston and stem packings in place. 

While the operating tests were being made the 
opportunity was taken to make good places in the 
concrete floors of the portal structures, and in the 
bottom babbitt seats, where holes had been scoured 
out while the diversion tunnels had been in service. 
The jet pipes were also tested and put in order, and 
the wedges and roller tracks concreted in as already 
described. 

The rapid progress made by the contractors, 
the Six Companies Incorporated, advanced con- 
struction to such an extent that the original pro- 
gramme had to be revised. The pace at which the 
work had been carried on, together with the low flow 
of the river as a result of drought in the upper parts 
of the watershed, showed that it would be possible 
to start impounding water by closing No. 4 tunnel 
on the Arizona side, allowing sufficient water for 
domestic and irrigation requirements to be by-passed 
through No. 1 tunnel on the Nevada side, by way 
of the four tandem sets of 6 ft. by 7-5 ft. high- 
pressure gates, which were to be installet in the 
upstream plug of that tunnel. All possible speed 
was therefore made in installing this tunnel plug 
and its battery of high-pressure gates behind the 
50-ft. by 50-ft. bulkhead gate at the inlet to this 
tunnel. This change of programme necessitated the 
provision of trash racks in front of this gate struc- 
ture, and arrangements were then made for finally 
closing this bulkhead gate after the Arizona gate 
had been closed and the water had risen above the 
bases of the intake towers at El. + 895-00, when 
it would be possible to take water through the latter 
and discharge it by way of the needle valves down- 
stream, to which reference was made in the pre- 
liminary article of this series. 

These conditions implied that the Nevada gate 
and its hoist cylinders would be submerged and the 
reservoir surface about 80 ft. above the cylinder 
heads when the gate had to be closed, making remote 


The control panel had therefore 
on the 





| control essential. 
|to be removed from its original location 
platform over the portal structure, and re-erected 
| in a position much higher on the cliffs above. The 
| panel was moved to a position at El. + 1,206-° 
land was re-connected to the hoists. 
The problem then arose of how to hold the gate 
| in its raised position and then release it at the proper 
time, without the possibility of access to the stem 
| nuts for the purpose of releasing the suspended gate. 
, of the series contributed by Officials 


* First Article of Denver 


of the United: States Bureau of Reclamation 
Colorado, U.S.A. See page 1, ante 
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This difficulty was overcome by substituting for the 
original erection-platform beams, the arrangement 
depicted in Figs. 138 to 140 on this page. This con- 
sisted of a number of sled-like members made out of 
the original beams and taking their place, capable 
of being removed automatically when the load of 
the gate was lifted off them. Heavy chains were 
attached to the upstream ends of these members 
and led over sprockets carried in pairs on shafts 
mounted in massive bearings anchored to the top 
of the trash-rack structure. From the other end 
of these chains were suspended reinforced weights 
of concrete loaded with 20 tons of scrap metal. The 
Nevada gate remained resting on these sled members 
until the time came for final closure. 

When this gate was lifted to enable the sled 
members to be placed in position under it, it was 
noted that considerably higher pressures were 
required to accomplish this than had been previ- 
ously necessary. The reason for this appears below. 

By the middle of January, 1935, work was so 
far advanced that it was deemed possible to com- 
mence storage, and February 1 was the date selected 
for the final closure of the Arizona tunnel No. 4. 
An electrically-driven multi-stage pump was in- 
stalled on a barge adjacent to the gate structure and 
a delivery line carried to the control platform and 
water passed into the hoist cylinders. When these 
were filled, as indicated by vents which were then 
closed, pressure was turned in under the pistons in 
order to raise the gates so that the stem nuts above 
the c\linder-heads could be removed. Pressure was 
first built up to the amount formerly required to 
lift the gate, but no movement occurred. Not until 
it rose in the right-hand cylinder to 250 lb. per square 
inch did that piston show signs of movement, while 
in the left-hand cylinder 300 lb. was reached before 
the piston moved. 
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The stem nuts were then removed and the control 
system reversed for lowerirg. When the gate 
started, movement was very slow, and there was 
considerable evidence of packing seizure having 
occurred in the long interval during which the gate 
had remained suspended, as had rather been feared. 
The weight of the moving parts was not sufficient 
to overcome the resistance thus set up, and pressure 
had to be applied above the pistons. Under these 
conditions the levelling gear was unable to act 
quickly enough to keep the gate plumb, and the 
operation had to be stopped. The gate was then 
corrected for level and the lowering was con- 
tinued by the help of hand throttling ; men, stationed 
where they could observe the gate, reporting at 
short intervals. As the gate was being levelled off 
as described, a sharp metallic report showed that 
the right-hand side guide shoe had crushed the 
heavy H-column guide rail. 

Before the gate had been lowered far the corner 
filling slabs were unshipped from their positions, 
and the jet pipes turned on fully for 30 minutes to 
ensure clearing sand and silt out of the portal. 
Lowering was then resumed until the water surface 
was reached, when the gate was once more carefully 
levelled. The jets were then again turned on 
for 15 minutes, after which the gate was finally 
lowered to its seat. 

The river was very low on the date of the closure, 
as will be seen from Fig. 111, page 139, ante, this 
view actually showing that event. Consequently, the 
pressure on the gate was insufficient to prevent it 
leaning upstream, and to force it against its seats. 
On account of this, the wedges were not driven home, 
but were allowed to settle into place by their own 
weight, after the water had risen sufficiently to 
bring the gate into an upright position. When the 
closure was made, the air temperature was low and 

















use of the spray pipes provided was not necessary: 
After closure, an inspection was made up the 
tunnel to the rear face of the gate to determine the 
amount of leakage and other conditions there. The 
largest leaks were found to occur at splices in the 
girders, where openings existed that could not be 
stopped off by field work. At several points the seals 
were slightly open, due to rust spots, but the rubber 
was in good condition, having been preserved by a 
coat of shellac, applied to prevent weathering. 
Verdigris was found on the bronze bar seals and was 
probably responsible for their sluggish response to 
the action of the springs, since jarring at these 
points brought the seals out into contact. 

With 10 ft. of water above the top of the gate, 
the total leakage from all sources was estimated 
to be from 20 g.p.m. to 35 g.p.m. There was also 
considerable leakage through the concrete due to 
shrinkage at construction joints and to porosity, 
and this condition was noticeable along the tunnel 
for a distance of some 400 ft. from the portal. 

When this gate was being lowered, packing seizure 
was very apparent, as described above. As it was 
the possibility of this that had given rise to the 
precautions first drawn up, but reluctantly aban- 
doned at the request of the contractors, it was 
decided to have the packings of the Nevada gate 
inspected. When the hoist cylinders had been 
opened up and the packing glands exposed, it was 
found that stud bolts had been broken and gland 
members bent. The necessary repairs were effected 
and the packings liberally coated with light oil and 
graphite. The cylinder walls, as well as the packing 
itself, revealed zones where seizure had taken place. 
Where this had occurred, the walls were cleaned up 
and burnished. The original rust-prevention com- 
pound of white lead and graphite had been forced 
into the packing to such an extent that hard scraping 
was required to remove it. Flakes 1 ft. long, 2 in. 
wide, of wedge-shaped cross-section % in. thick and 
tapering to a knife edge, were found, giving evidence 
of at least one cause of the operating troubles referred 
to above, as having arisen in connection with this 
No. 1 gate. It is believed that if the packings had 
been removed and stored, pending final closure, in 
accordance with the instructions first drawn up, 
the No. 4 gate and controls would have functioned 
perfectly. 

Summarising, it may be stated that the placing of 
the brackets in the portal structure concrete for the 
Arizona gate was started in September, 1932, and 
the concrete work completed up to the erection 
platform in November of the same year, when the 
erection of the gate leaf commenced. Riveting of 
the gate was completed on May 24, 1933, when the 
form work for the remaining concrete work was 
put in hand. Anchor bolts for the cylinders were 
set on May 24, 1933, and the base rings on June 17. 
Cylinder assembly was complete on July 17, and 
the control assembly on September 14, the cylinders 
being tested on October 4. On No*ember 8, the 
gate was lowered, the seals were fitted and the 
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wedges tested. The gate was suspended on its 
stem nuts on November 9, 1933, and remained thus 
until the final closure on February 1, 1935. 

The date fixed for closing the Nevada gate was 
May 6, 1936. The water surface was then at 
El. + 938-00, or 298 ft. above the tunnel sill, and 
the gate, hoist cylinders, &c., were completely 
submerged. The schedule previously drawn up was 
closely adhered to and the operations successfully 
controlled from the relocated station at El. + 
1026-00. At the time water was flowing into the 
reservoir at a very high rate and at the end of the 
month the level had risen to El. + 982-40, which 
exceeded the designed capacity of the gate. Con- 
sequently, the original proposal to unwater the 
tunnel behind the gate for inspection purposes was 
abandoned, and the high-pressure sluice gate tunnel 
plug outlet was concreted in as rapidly as possible. 

Exceptionally favourable river conditions pre- 
vailed throughout the construction period, so that 
the ample diversion capacity allowed to provide for 
flood emergency conditions was never tested to any- 
thing like the full extent. Had it been possible to 
foretell the great drought that extended over the 
Western portion of the United States during the 
construction period of the dam, and also to have 
anticipated the speed of construction achieved by 
the contractors, a great deal of expense might have 
been saved by reducing the diversion tunnels to two, 
and installing only one 50-ft. by 50-ft. bulkhead 
gate, which would have been placed on the Arizona 
side of the river. 








THE LEIPZIG FAIR. 

Tue Leipzig Spring Fair was opened by the 
German Ambassador to Great Britain on Sunday, 
February 28, and remained open until Wednesday, 
March 10, As usual, it was divided into two main 
sections, those exhibits which may be conveniently 
classified as textiles being housed in the town, and 
those of a more engineering character in a special 
Fair Ground on the outskirts. The Leipzig Fair 
bas been in existence for many hundreds of years, 
and is, therefore, deserving of some historic recogni- 





















ENGINEERING. 


is undoubtedly at the back of the attempts to make 
tool changing as rapid as possible, and to provide the 
operator with means for rapidly determining the 
correct speed and feed to use for a particular size 
and quality of material. Single-lever control from a 
central position, combined with the usual devices 
for preventing incorrect operation, is also becoming 
general, and maintenance troubles are guarded 
against by the use of well thought out systems of 
automatic lubrication and such refinements as 
conveyors for removing the swarf, though these 
again are more general in their application than 
novel. Though automatic or semi-automatic opera- 
tion occupies a leading place in the design of most 
tools, it was noticeable that many manually- 
controlled tools are available and are recommended 
even for mass-production operation when the work- 
ng time forms only a smal] proportion of the total] 
‘ime. We may commence our description of the 
exhibits by dealing with some of the machine 
tools. 

In the hydraulically-operated surface grinder 
illustrated in Fig. 1, on the opposite page, and shown 
by Messrs. Hartex G.m.b.H., Berlin-Marienfelde, the 
ram, carrying the grinding-wheel head at its front 
end, moves in V- and flat-ways which are oiled by 
forced lubrication and entirely protected against 
dust. The speeds of the ram are infinitely variable 
between 0-3 m. and 6 m. per minute by an oil gear 
drive. The shortest length of stroke of the ram is 
3 mm. when moving at the lowest speed. The ram 
can be tilted at an angle up to 3 deg. for concave or 
convex grinding. The piston rod of the hydraulic 
pressure cylinder, located below the ram, passes 
through both ends, so that the effective cross sections 
at both cylinder ends, and accordingly the ram 
speeds, are the same in both directions. After the 
disengagement of the oil gear drive, the ram can be 
easily moved by a handwheel. The wheel spindle 
runs in adjustable plain bearings which are oiled by 
forced feed lubrication, and the end pressure is 
taken by shouldered ball bearings. The drive is 
transmitted through an elastic clutch directly 
from a motor built into the ram. The electro- 
magnetic rotary table runs on an ample guide-way, 





tion. Its main object, however, like that of any 
other similar exhibition, has been to display native | 
goods and thus to build up the trade of the country. | 
This year, however, it has, in addition, been given 
a certain political significance. Its avowed aim 
was to illustrate the progress made with the Four- 
Year Plan, and with this end in view a large number 
of exhibits showing the manufacture of artificial 
wool, coal-tar oils and resins, were organised. In 
addition, there was a Colonial and Tropical section, | 
in which German products suitable for use in 
tropical climates were displayed. These included | 
building materials and chemical preparations. The 
same note was sounded in the exhibit, which shows 
Germany's consumption of timber and then, by 
inference, her claim to the forests in her former | 
colonies. 

As regards the Technical Fair, the largest section, | 
as for many years past, was devoted to a display of | 
machine tools. This differed little in arrangement 
from that already familiar to our readers. During 
the past year, trade has admittedly been good, and 
this prosperity was reflected in an absence of any 
great novelties in design, though the tendency, which 
we have already noted, to make Germany an inde- 
pendent self-contained entity was also emphasised 
here as in the non-engineering sections. Thus, there 
was a general move to construct all the working 
parts of the tools, and especially the bearings, of 
cheap home-produced materials, and it is claimed 
that this is being done without any reduction in the 
quality of the finished product. Aluminium and 
its alloys are being increasingly used instead of 
copper and bronze, stainless steel and artificia] resins 
instead of brass, and lead instead of bearing metal. 
Design has, in general, also been directed to obtain 
as efficient a utilisation of the material employed as 
possible. This aim is also reflected in the tendency 
to make the basic construction of the tools as simple 
as possible, and to leave the customer to add such 
further attachments as he requires for his particular 
work. Simple tools designed for a few specialised 
operations rather than universal models are, there- 
fore, once again in the ascendant and the same idea 
































0-0025 mm. per revolution. 


which is protected from the entrance of dust and 
water, and is constantly supplied with oil. Splashing 
of cooling water is prevented by a large hood 
surrounding the table, the water flowing back to the 
main container which is provided with a settling 
trough. The rotary table is driven from a separate 
motor through a multi-speed gearbox. _If required, 
a special drive with infinitely-variable speed control 
can be incorporated in the machine, and this drive 
can be coupled to the ram in such a way that the 


| table speed increases when the ram advances and 


decreases when it moves back, so that the actual 
peripheral speed in the grinding zone is always 
constant. This arrangement is only used for work 
which covers nearly the whole surface of the chuck. 
The electrical controls of the driving motor are 
inter-connected with those of the chuck in such a 
way that the table rotation cannot start until the 
magnetic chuck has been energised. The vertical 
feed adjustment is imparted to the rotary table by 
means of a handwheel, one division of the gradua- 
uions provided corresponding to a feed rate of 
Moreover, automatic 
power feed motion is available which comes into 


operation at each double stroke of the ram when the 


wheel is clear of the work. After the required 


depth of cut has been reached, the feed motion is 
automatically disconnected, and the ram stops clear 
of the work in either of its end positions. The table 
has a diameter of 250 mm. (9 
stroke of the ram is 150 mm. (5{ in.), the maximum 
vertical 
150 mm. 


in.) and the longest 


adjustment of the table being also 


On the horizontal surface grinder shown by Messrs. 


Wotan-Zimmermannwerke, Glauchau, Saxony, illus- 
trated in Fig. 2, grinding is effected by the peri- 
phery of a 300-mm. (11}-in.) diameter wheel, 
and the work is placed on the magnetic chuck 
of a 600-mm. (233-in.) rotary table turning on 
large ways which are lubricated by oil rollers. 
A hydraulic transverse-feed motion is provided 
for the table, in addition to its rotary motion. 
A motor-driven feed pump delivers the oil, inde- 
pendently of its viscosity and temperature, into 
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a pressure cylinder. The piston is directly connected 
to the table, no gears being interposed for power 
transmission. An extremely fine chatterless feed 
motion is thus produced, the transverse feed 
of the rotary table being infinitely variable between 
zero and 500 mm. (19}# in.) per minute. The 
automatic oscillating feed movement of the table 
is obtained by a reversing valve, actuated by 
adjustable table dogs. By lifting one of these dogs, 
the table runs at high speed to its front-end 
position after the cut has been completed, and 
simultaneously, the rotary motion of the table is 
disengaged and stopped. The rotary table may be 
tilted up to 1 deg. for convex, and up to 2 deg. for 
concave grinding, by turning a micrometer screw. 
The drive is through worm gearing from a pole- 
changing motor giving three speeds of 38, 50, 
and 78 r.p.m., or from a direct-current motor giving 
any speed from 40 r.p.m. to 80 r.p.m. The 
combined rotation and hydraulic transverse motion 
results in a nearly constant speed of the work 
when passing under the periphery of the wheel. 
The wheel is mounted on a _ horizontal shaft 
which is supported in a rigid wheelhead. The 
latter can be vertically adjusted in long dovetailed 





guides on the upright, the guides being protected 
from the entrance of dirt and water by telescoping 
steel plates. The hardened spindle is driven by 
endless belting from an electric motor. It runs in 
special high-precision ball bearings, which ensure 
permanent accuracy. On the top of the wheelhead 
is mounted a wheel-truing or profile-dressing device. 
The wet-grinding attachment consists of a water 
tank with a settling compartment. The coolant 
is supplied to the wheels by a motor-driven pump. 
Splashing is prevented by special guards. An 








exhauster can be provided for dry grinding. 
Electrical variable-speed control is applied to an 
extended field of small drilling machines constructed 
by Messrs. Georg Huhnholz, Gera. In the smallest 
bench type of machine the speed control covers the 
requirements for drilling holes from as small as 
0-05 mm. to 1-5 mm. in steel. The speeds are 
changed in this case by a sliding resistance with 
potentiometer connection. Part of this resistance 
is connected in parallel and part in series, and by 
varying the relative values of the resistance, the 
speed of the universal motor can be regulated over 
a range of 5,000 r.p.m. to 14,000 r.p.m. Although, 
by increasing the series resistance to obtain lower 
speeds the voltage and therefore the torque will 
drop, the power developed is sufficient for drilling 
holes in steel up to 1-5 mm. in diameter. The 
power delivered can be increased for drilling up 
to 2 mm. holes in steel by fitting the motor with 
a special winding, when 12 speed steps within 
the range stated above can be obtained, these 
speeds being adapted to the diameter of the hole 
and the material. In this bench-type machine the 
precision drill chuck holds the drill concentric to 
within 0-003 mm., and the rotating components of 
the 0-3-h.p. motor are carefully balanced dynami- 
cally. The motor casing, together with the drill 
chuck, slides vertically on the column, the weight 
of the moving parts being compensated by a counter- 
weight inside the upright and an adjustable coil 





spring mounted on the head of the machine. The 
feed movements are transmitted to the drill by a 
lever giving a reduction ratio of 1 to 4, the depth of 
hole being controlled by an adjustable stop. ‘Lhe 
total drilling depth is 25 mm. (# in.). The table 
can be adjusted vertically, and has a working 
surface of 130 mm. (5} in.) diameter. A magnifying 
lens and an illuminating lamp can be supplied 
with the machine. 

Another small high-speed drilling machine, shown 
by the same firm and illustrated in Fig. 3, on the 
opposite page, is designed for drilling up to 4-mm. 
holes in steel and 6 mm. in soft and light metals. 
Either a single-phase alternating-current motor or 4 
direct-current motor, vertically flanged as in 
the machine already described, is used to drive 
the telescopic spindle directly. The speeds are 
varied by a resistance attached to the rear side 
of the pillar, giving four speeds of 3,800 r.p.m.. 
5,100 r.p.m., 6,100 r.p.m., and 6,850 r.p.m., by actu- 
ating a switch. These speeds are exactly adapted 





to the capacity of the machine, allowing of very 
economical drilling, the small loss of energy resulting 
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rig. 1. HyYpRAULICALLY-OPERATED SURFACE GRINDER; MESSRS. Fie. 2. 


HartTex G.M.B.H. 

















Fie. 3. Hieu-Sprep Bencnu Dritt; Mgssrs. 


GeorG HUHNHOLZ. 





HORIZONTAL 








Fie. 4. 


in steel and 8 mm. in soft metals. In conjunction 


from the resistance being compensated by the | with a backgear having a 4 to | ratio, four addi- 


omission of any power-transmitting mechanism. The 
spindle of the }-h.p. motor is directly coupled 
to the splined shaft of the telescopic feed spindle 
by a Werner ball joint. Drilling depths up to 60 mm. 
(2% in.) can be obtained with the aid of stops, 
and the working surface of the fixed bench table is 
20 mm. (9% in.) by 250 mm. For large capacities 
up to 13 mm. (4 in.) diameter in steel, the resist- 
ances would become too large to be practicable, so 
that other means of speed control are employed. In 
this case, a direct-current shunt motor is used which 
can be controlled by a small resistance to give 
speeds of 1,600 r.p.m., 2,000 r.p.m., 2,500 r.p.m., and 





| tional speeds of 400 r.p.m., 500 r.p.m., 625 r.p.m. 
land 750 r.p.m., can be obtained, and holes up to 


10 mm. in diameter can be drilled in any material. 
If soft metals are normally to be drilled, an alter- 
nating-current repulsion motor is recommended with 
a speed range from 2,400 r.p.m. to 4,800 r.p.m., 
obtained by adjustment of the brushes.  Alter- 
nately, the drive can be effected from a three-phase 
pole-changing motor giving two speeds of 1,450 r.p.m: 
and 2,900 r.p.m., and by adding a backgear 
with a ratio of 4 to 1, two additional speeds of 


| 390 r.p.m. and 780 r.p.m. are available, so that the 
; | capacity is extended to 13 mm. in steel or 15 mm. 
3,000 r.p.m., corresponding to capacities of 6 mm.!in soft metals. This type of high-speed drilling| spindle speeds from 1 to 64 r.p.m. 








SuRFACE GRINDER; Messrs Woran- 
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Fing-Finisuine LatHe; Messrs. GEBRUEDER BOEHRINGER G.M.B.H. 


machine is supplied either as a bench machine with 
fixed table, or as a pillar machine with a vertically 
adjustable table, the working surface of the latter 
being 250 mm. (9% in.) by 250 mm. The maximum 
drilling depth is 80 mra. (34 in.). 

Messrs. Gebrueder Boehringer G.m.b.H., Goep- 
pingen, exhibited a small standard VDF lathe, 
adapted especially for accurate fine-firlished work 
of the type required in the tool room. To avoid 
vibration, the electric motor is flanged to the 
inside of the headstock leg below the coolant tray, 
as shown in the photograph reproduced, Fig. 4, 
above. The motor drives an oil gear of the Bceh- 
ringer-Sturm type, which, when used with a back- 
gear in the headstock, gives infinitely-variable 











MACHINE 








190-Ton Hyprautic Press : Messrs 


HAHN Kos. 


UND 


The upper spindle-speed range, from 235 r.p.m. to 
1,050 r.p.m., is obtained directly by belting, and 
the lower speed range, from 17 r.p.m. to 235 r.p.m., 
through the backgear. 
the belt tension. 
speed-changing at a constant torque can be effected 
either by a lever mounted on the apron or by a long 
lever below the headstock. The shorter lever visible 
below the headstock controls the speeds at con- 
stant power output. The feed is driven by a Norton 
gearbox, which permits the usual threads to be cut 
without changing wheels. By means of a coatse- 
threading attachment, the normal pitches can be 
increased eight times. In addition, the lathe Has 
an attachment for cutting multiple threads. The 
oil gear can be supplied either for constant torque 
It consists of a variable- 


or constant power. 
delivery pump and motor set built into a commen 
housing. The pump draws the oil from the 


housing, which also forms an oil container, and 
delivers it to the oil-motor. Speed variation. can 
he effected by varying the volume delivered from the 
pump at constant torque, and by 
volume of the oil motor at constant power 
Stopping is « ffected by adjusting the pump to zero 
delivery, and the direction of rotation is reversed 
by reversing the oil flow. The oil gear can be 
controlled in both directions under full load from 


zero to the maximum speed, so that it is capable | 


of replacing reversing gears and friction clutches, 
and, moreover, the lathe is protected from overload 
by built-in safety valves for both directions of 
rotation. The pressure oil is also used for lubrica 
ting the moving parts of the pump set. The 
level of the oil can be seen through a window. The 
oil pressure is applied to the blades in a tangential 
direction, and acts with the largest possible leverage. 
The oil gear is claimed to have a larger speed range 
at constant power output than other gears. <A 
feature of the drive is the patented rotor blade 
system for pump and motor, and the fact that the 
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WAGNER. 


Fie. 6. Heaper-Cutting Macutne; Messrs. Gustav 


pump housing rotates together with the system|the platens, which move along guides on four 
jof rotor blades and the oil results in the vertical profiled steel beams forming the frame of 
reduction of frictional losses to a minimum, the | the press. The well-ribbed fixed table carrying the 


. . | 3: 
efficiency being between 80 per cent. and 85 per dies connects the beams at the bottom end, and the 


cent. Itis claimed that the rotor drums and blades | upper headstock connects the frame at the top 
can be so shaped and fitted that considerably higher | and carries the central cylinder and the two 
oil pressures are admissible than with the customary | smaller cylinders, together with the pressure 


rotor-blade pumps, and that the oil gear requires | gauges and piping. The control valves are also 
less space than usual. The gear can easily be fitted | attached to the press ffame, while the pump set 
to the lathe. |is placed outside the machine or underneath the 
A new hydraulic press was shown by Messrs. | floor. 
Hahn and Kolb, Stuttgart, for drawing metal} Messrs. Gustav Wagner, Reutlingen, exhibited a 
sheets and also other materials, such as vuleanised | new design of saw for cutting off headers. The 
fibre, &e. The press shown, illustrated in Fig. 5,| machine shown is illustrated in Fig. 6, above. 
above; is capable of exerting a drawing pressure As will be seen from this illustration, the machine 
of 190 metric tons, and a blank-helding pressure of | is very similar in appearance to a universal boring 
100 metric tons. It has two movable platens and |and milling machine. Thus, there is an upright 
& fixed bettom table. The platens can be set for | carrying the saddle, which is vertically adjustable, 
independent operation, and both of them have a and on which are formed the ways for the horizontal 
maximum stroke of 750 mm. (2 ft. 54 in.). The | hydraulic feed movements of the saw-blade slide, 
bettom table measures 1,000 mm. (3 ft. 3@ im.)|the latter being suspended from these ways by 
square. The upper platen receives the drawing unusually long adjustable gibs. The slide moves on 
die, which can be simply made of wood with an | the saddle flats in such a way that, in the foremost 
enveloping steel plate. Pressure is applied to this| position, the front edge of the saw-blade slide 
| platen from control pressure cylinder. Two| only overhangs the guide in the vertical slide some 
other pressure cylinders are mounted at each end | few inches. This is especially advantageous from 
of the standard for actuating the blank holder. | the point of view of rigidity as, for a total working 
One lever controls the movements of the press. | stroke of 700 mm. (2 ft. 34 in.), the overhang of 
After the lever has been operated, the two platens | the saw-blade head, while in its foremost position, 
descend quickly until the blank holder meets the | is only 140 mm. (54 in.), with the result that very 
drawing dies. While the blank holder stops, its | accurate cuts are obtainable. Another advantage 
movement remaining under the control of the|of the arrangement that the flat ways are 
hydraulic pressure, the upper platen continues its| entirely covered and, therefore, protected from 
downward movement, drawing the material slowly | damage and dust. The head is supported in the slide 
through the openings in the drawing dies at a| by means of a journal bearing, and at its front end 
constant reduced speed. After the required depth | is an additional flanged outer bearing which permits 
of the object to be drawn has been reached, the | the angular adjustment of the blade between ( deg. 
punch platen stops, and by reversing the control | and 90.deg. The saw blade is driven from a thrust- 
lever, the two platens return to their uppermost posi- | compensating right- and left-handed worm, mesh- 
tions at high speed. The beginning and end of the | ing with two worm gears of special bronze, the 
drawing movement are controlled by adjustable dogs. | power being transmitted to the worm gears thr yugh 
Long adjustable gibs are provided for guiding! special-toothed sliding spur gears, giving 2 or 3 
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speeds. The driving motor is flanged to the 
right end of the slide and drives the sliding gears 
through a multi-dise clutch, permitting starting 
and stopping of the saw without interrupting 
the motor drive. The hydraulic feed motion of 
the saw blade is automatically adjusted to suit the 
resistance of the cut and this protects the saw 
from overload. The feed rate can be varied 
from zero to 400 mm. (15} in.) per minute, and 
the feed motion stops automatically after the 
completion of the cut through the action of adjust- 
able stop dogs. The hydraulic high-speed return 
motion of the slide must be engaged by hand. 
A hydraulic interlocking system prevents the 
simultaneous engagement of the vertical adjust- 
ment and horizontal feed motion. The oil for the 
feed motion is circulated by a geared pump, driven 
from a separate electric motor located above the 
oil container in the saddle. The vertical adjust- 
ments of the counterweighted saddle, and the hori- 
zontal adjustments of the upright on the bed or 
plate, are effected by a separate motor controlled 
by push-buttons. Upright and saddle are, however, 
locked and unlocked by hydraulic means by operat- 
ing a lever. The heavy and bulky work is clamped 
on a separate table, which can be turned by hand 
and locked in position, either by tightening the 
clamps shown or by hydraulic means, and the up- 
right can be mounted on a turntable, if required. 
A separate pump supplies coolant to the saw blade. 
All the controls are centralised for the convenience 
of the operator. This machine is built in five sizes 
with cutting capacities from 175 mm. (6% in.) to 
500 mm. (19}} in.), in diameter, the work-table 
diameters ranging from 1,300 mm. (4 ft. 3} in.) 
to 2,800 mm. (9 ft. 2% in.). 


(To be continued.) 








THE LATE MR. A. M. SILLAR. 


WE regret to record the death of Mr. Arthur Moly- 
neux Sillar, M.B.E., which occurred in London on 
Saturday, March 6, at the age of seventy-two. 

Arthur Molyneux Sillar was born in London on 
February 28. 1865, and was educated at Shrewsbury. 
At the age of sixteen he began a three and a-half years’ 
pupilage with the Jablochkoff Electric Light and 
Power Company, and remained with them as assistant 
engineer until 1887. During this period he was 
engaged on the erection of a number of the early 
electric lighting installations, including those on the 
Thames Embankment and at the South Kensington 
Exhibition. From 1887 until 1890 he was assistant 
engineer to the United Electrical Company, and, from 
1890 to 1895, chief engineer to the Electrical Engineering 
Corporation, both of which firms were engaged in light- 
ing and power installation work of a similar kind. In 
1895, he entered into partnership with Mr. E. M. Lacey, 
commencing a consulting engineering practice, the 
title of the firm being subsequently changed to Lacey, 
Clirehugh and -Sillar, and later to Lacey, Sillar and 
Leigh. When Colonel F. A. Cortez-Leigh was 
appointed chief electrical engineer of the London and 
North Western Railway in 1912, this latter partner- 
ship was dissolved, and Mr. Sillar subsequently prac- 
tised on his own account as consulting electrical 
engineer up till the time of his death. 

During the sixteen years of their existence the firm 
was responsible for the design of a number of municipal 
power stations, including those at Blackburn, Bourne- 
mouth, Bury, Radcliffe, Rawtenstall, Salford, Swindon 
and Tynemouth. They also advised the municipalities 
of Belfast, Burnley, Colchester, Leeds, Newcastle- 
under-Lyme, Preston, Reading and Scarborough on 
their tramway systems, and were retained in a con- 
sulting capacity by the Lancashire Power Company 
and the London and North Western Railway. During 
the war, Mr. Sillar acted as Assistant Superintending 
Engineer for the Metropolitan Area and South-East 
England under the Ministry of Munitions, and later as 
Superintending Engineer for East Anglia and the 
South-East Midlands, and as Director of National 
Gauge Factories. For his services in these posts he 
was made a Member of the Order of the British Empire. 
He had been Honorary Consulting Engineer to the 
London Chamber of Commerce since 1908. 

_ Perhaps the most interesting work with which Mr. 
Nillar was connected in recent years was the Post Office 
Tube Railway in London. He was consulting engineer 
for the equipment of this line, an office which covered 
the rolling stock and the complicated gear by which 
it is operated from the stations, as well as the con- 
veyors and lifts by which the parcels are taken to and 
from the sorting offices above. He also acted as 
consulting engineer to the Municipal Council of Tientsin, 
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to the Urban District Council of Hitchin, to the Cannock 
Chase Colliery Company, and to the City of London 
Hospital. 

Mr, Sillar was elected a member of the Institution 
of Civil Engineers in 1906, and of the Institution of 
Mechanical Engineers in 1898. He became an Asso- 
ciate of the Institution of Electrical Engineers in 1887, 
and was transferred to the class of members in 1895. 
He was also a member of the Association of Consulting 
Engineers, of which he served as chairman in 1922- 
1923 and in 1933-1934. 








THE LATE MR. G. A. HARVEY. 


WE note with regret the death, from heart failure, 
on February 25, of Mr. George Alfred Harvey, founder 
of the firm of Messrs. G. A. Harvey and Company 
(London), Limited, Greenwich Metal Works, Woolwich- 
road, London, S.E.7. Mr. Harvey, who was eighty- 
four years of age and lived at Preston Park, Brighton, 
was chairman of the firm until his death. He was 
born and educated in Deptford, and started work at 
an early age. Developing a liking for engineering, 
however, he became an apprentice in a Deptford works 
for seven years. On completing his apprenticeship in 
1874, at the age of twenty-one, he started work on his 
own account in a small shed in Loampit-vale, Lewisham. 
8.E., where, with the assistance of one boy, he carricd 
on the business of a zinc worker. At the Jubilee 
celebrations of the firm, three years ago, it was recalled 
that the first bending machine installed in the early 
days at Lewisham was still in use at the Greenwich 
Metal Works, and aroused the interest of H.M. The 
King, when he visited the works as Duke of York. 
From this modest beginning the business grew rapidly 
as a result of the energy which Mr. Harvey infused 
into his business and the determination with which 
he upheld the tradition of good workmanship. By 
1894, the range of the firm’s activities had increased 
to such an extent that the galvanising and tank- 
making departments were removed to new premises 
at Iron Wharf, Greenwich. Both the Lewisham and 
Greenwich works, however, were eventually found to 
be inadequate, and, in 1913, in which year the business 
was incorporated as a limited company, the firm moved 
to the site of the present works in Woolwich-road. 
Since that time the business has continued to develop, 
and to-day the works cover 40 acres of ground and 
2,000 workmen are employed. 
| Mr. Harvey’s interest in the welfare of his employees 
| was expressed by his inauguration of the Harvey 
benevolent fund with a gift of 15,000/., and the founda- 
tion, in 1935, of a Jubilee trust fund for necessitous 
cases in respect of junior workers. He also took a 
great personal interest in the development of the 
Harvey Gardens Estate, established recently for the 
benefit of his employees, on a site adjoining Charlton- 
lane, a short distance from the works. Mr. Harvey 
was at one time a member of the Lewisham Vestry, 
and was instrumental in obtaining many reforms in the 
administration of Poor Law relief. He became a 
member of the first London County Council, which was 
constituted in 1888, and occupied his seat for three 
years. 











LABORATORIES OF THE PRINTING 
AND ALLIED TRADES RESEARCH 
ASSOCIATION. 


THE official opening on Tuesday, March 9, by H.R.H. 
The Duke of Gloucester of the new laboratories of the 
Printing and Allied Trades Research Association, at 
Patra House, 10, Robin Hood-court, Shoe-lane, London, 
E.C.4, marks an important step in the development of 
co-operative industrial research in a group of industries 
having a large output and a very wide scope. Until 
recently the Association had an income of only 1,5001. 
per annum and did not seek the help of the Department 
of Scientific and Industrial Research in its work, which 
mainly consisted of providing an efficient information 
service to the industries served. The announcement, 
however, that the Department was prepared to make 
increased grants to research associations if correspond- 
ing increases in industrial support were forthcoming, 
led the printing and allied trades to reconsider their 
whole attitude to co-operative research. As a result, 
industrial support for the Association, amounting to 
7,0001. per annum, was secured, and the Department 
agreed to add 3,000/. per annum to this sum, so that 
the Association has now an assured income of at least 
10,0001. a year. The present membership of the Associa- 
tion exceeds 700 firms, and includes, in addition to 
printers, newspaper proprietors, paper makers, ink 
makers, engravers, bookbinders and allied industries. 
The reconstruction and expansion of the Association 
means that its research activities are just beginning, 
and to this extent it can be regarded as the youngest 
of the group of 20 co-operative research associations 
operating under the «gis of the Department of Scientific 
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The new laboratories in Robin Hood-court are close 
to Fleet-street and consist of a basement and three 
floors. The premises were formerly occupied by an 
insurance company, and one of the two vaulted strong 
rooms in the basement has been converted into an 
optics laboratory with the apparatus necessary for 
testing and measuring the colour, opacity and other 
properties and characteristics of printed matter and 
printing materials. The other strong room has been 
converted into a constant-humidity chamber, and _ is 
entered by double doors. Many materials and processes 
employed in printing are affected by changes in the 
temperature and moisture content of the air. It is 
essential, therefore, to be able to carry out mechanical 
and other physical tests under controlled conditions, 
and in the constant-humidity chamber the tempera- 
ture is maintained at 65 deg. F. and the relative 
humidity at 65 per cent. We were informed that the 
conditions do not deviate from these values by more 
than | deg. F., and 1 per cent. R.H. The temperature 
is controlled by a bimetallic strip and a relay which 
causes the air to be drawn over heating lamps, when 
the room temperature begins to fall. The moisture 
content is controlled by means of the slight change of 
tension produced in a bunch of human hairs when the 
moisture content of the surrounding air changes. The 
hygrometer employed is described on page 299 of 
the present issue, and it is only necessary to add that 
when the atmosphere is too moist the hairs expand 
and operate relays which cause the air to be drawn over 
trays containing a drying agent (calcium chloride). 
Similarly, when too dry, the hairs contract and canse 
air to be drawn over wetting trays. 

The ground floor is occupied by offices, including 
that of Dr. G. L. Riddell, the director, and by the 
library and reading room of the Association, The first 
floor has been converted into a physics laboratory and 
contains also the microphotographic room, two dark 
rooms—the latter for ultra-violet-light work, a small- 
scale printing machine, an ink-grinding mill and an 
automatic gold-blocking press, Among other appa- 
ratus on this floor is the Fugitometer equipment, sup- 
plied by Messrs. Kelvin, Bottomley and Baird, Limited, 
which enables papers, prints, and bookeloths to be 
tested for fading at an accelerated rate under radiation 
approximating to sunlight, and, in addition, under con- 
ditions of controlled temperature and humidity. The 
equipment of the physics laboratory includes a Bolton 
and Williams photo-electric colorimeter for measuring 
the colour of an opaque or transparent specimen by 
plotting curves of the percentage reflection or observa- 
tion of light against the wave length, and also various 
pieces of apparatus for testing adhesives and book- 
binding materials. 

On the second floor are arranged the chemical analy - 
tical laboratory, the chemical-research laboratory and 
the balance room. In the chemical analytical labora - 
toryis undertaken the analytical work entailed in major 
research problems and also that dealing with the day- 
to-day problems submitted by member firms. The 
equipment includes a gas muffle furnace, in which tem- 
peratures up to 1,400 deg. C. can be obtained, for the 
testing of metals, the estimation of ash in paper, and 
other determinations. There are also an oven in which 
temperatures can be accurately eontrolled up to 300 
deg. C. for determining the moisture content of paper, 
and viscometers, an electrometric titration apparatus, 
a combustion furnace for the determination of carbon 
and hydrogen, and a variety of other apparatus. The 
work carried on includes the determination of reducible 
sulphur in paper, this being liable to cause tarnishing 
of bronze-printed matter ; the determination of sulphur 
dioxide in paper, the presence of this and other reduc- 
ing gases being a possible cause of the discoloration of 
inks ; the determination of arsenic in foodstuff wrapping 
paper ; the determination of rosin sizing in paper, this 
substance having an effect on the yellowing of paper ; 
and the determination of cobalt and manganese driers 
in inks and of tin and copper in type metals. 

In the chemical-research laboratory, investigations 
on basic problems associated with the printing pro- 
perties of inks, with lithography, stereotyping, electro- 
typing, photogravure printing, and type-casting are 
conducted, with a view to adding new facts to the 
existing knowledge, providing new technique, and im- 
proving the materials at the disposal of the printing 
and allied industries. In this room is a thermostat 
for providing very close control of temperature where 
this is necessary. We were informed that the tempera- 
ture may be maintained to within 0-01 deg. C. by 
means of a bimetallic strip and an Ostwald mercury and 
toluene regulator. Another interesting piece of appa- 
ratus is that for measuring the properties of surface 
films. Films of proteins and other surface-active 
materials are spread as mono-molecular layers.on water. 
The surface-force properties and the electrical proper- 
ties of the molecules of the substance composing the 
film can be measured. The results may be interprete«| 
to give conclusions as to the structure of the film, the 
orientation of the molecules, &c., and the method 
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provides a means for studying the relations between 
the damping water and the ink in lithographic processes. 
Numerous other interesting investigations are con- 
ducted in the laboratory, but lack of space will only 
permit us to mention one further example. This refers 
to the Brownian movement of printing-ink pigment 
particles. Some of these are sub-microscopic in size, but 
they may be shown up under the microscope by light 
reflected from them. They are seen to be in violent 
random motion owing to the bombardment of the 
molecules of the liquid vehicle in which they are sus- 
pended. 

On the roof of the building is arranged an exposure 
frame, where printed paper, such as posters or shop- 
window display matter, can be exposed to the weather 
and to light under everyday conditions, and the effects 
tested. There is also a small well-equipped workshop 
in the basement where certain pieces of apparatus 
needed by members of the staff in their work, may be 
made 








CONTRACTS. 


Messaes. Korrers Coxe Oven Company, Laimrrep, 
301, Glossop-road, Sheffield, 10, have received an order 
from Messrs. Appleby-Frodingham Steel Company 
Limited, Scunthorpe, Lincs, who are associated with 
Messrs. The United Steel Company, Limited, Sheffield, 
for a battery of 64 coke ovens to produce 6,000 tons of 
coke a week, together with a complete by-product recov 
ery plant. 

Messrs. Barrish Token, Liurrep, Cheston-road, 
Aston, Birmingham, have supplied axleboxes and 
bearings for the leading bogies, trailing trucks, and tenders 





of twelve 4-8-2 type steam locomotives, built to the 
order of the South African Railways by Messrs. 
Henscuet unp Sonn A.-G., Kassel, Germany. The 


bearings are housed in cannon boxes, CB-type on the 
leading bogie, TSB-type on the trailing truck, and DIF- 
type on the tenders, these being of the double-bogie type 
with equalising beams. 

Messes. Tue HARLAND ENGINEERING CoMPANY, 
Lourep, B.E.P. Works, Alloa, Scotland, have received 
an order from the Bombay Port Trust for pumping plant 
for Bombay Harbour. This comprises five electrically 
driven horizontal high-pressure pumps, for providing 
hydraulic power to operate lock gates, &c., and four 
vertical electrically-driven low-pressure pumps for return- 
ing the spent water to a storage tank from which it 
proceeds by gravity to the hydraulic pumps. Two of the 
latter each deliver 600 gallons per minute and the remain 
ing three each 300 gallons per minute, all operating at a 
pressure of 775 1b. per square inch. Two of the vertical 
circulating pumps each deliver 1,000, and the other two 
800, gallons per minute against a 50-ft. head. 

Messrs. Hick, HARGREAVES AND Company, Limrren, 
Soho Lron Works, Bolton, have received an order for a 
further 50,000-kW surface-condensing plant for the 
lronbridge generating station of the West Midlands 
Joint Electricity Authority. This will be the fourth set 
installed by them in this station. Other large surface 
condensers on order include three of 30,000 kW capacity, 
one for the Metropolitan Borough of Hackney, and two 
for the Littlebrook station of the Kent Electric Power 
Company. Turbine orders include two turbo-compressors, 
each of 10,000 cub. ft. per minute capacity, for Manchester 
Collieries. 


Messrs. Arisa Craic, Limirep, Strand-on-the-Green, 
Chiswick, London, W.4, are supplying one of their 
16-24 h.p., two-cylinder Diesel engines for a motor 


7 ft. 6 in. by 3 ft., under 
AND Son, 


lifeboat measuring 21 ft. by 
construction by Messrs. RicHarD PICKERSGILI 
Limrrep, Stockton-on-Tees. 

Messrs. Tanoyes, Limrrep, Cornwall Works, Bir- 
mingham, have supplied two of their six--cylinder 
Diesel engines, each developing 60 brake horse- power, 
and one four-cylinder Diesel engine developing 40 brake 
horse-power, all running at 1,200 r.p.m., for the newly 
installed Newmarket Totalisator The engines are 
direct-coupled to Crompton Parkinson direct-current 
generators, giving a total output of 106 kW for contin- 
uous duty and 116-5 kW for peak loads. The sets are 
titted with electr.c starters 

Messrs. INTERNATIONA! Liurrep, Ald 
wych House, Aldwych, London, W.C.2, have received 
three repeat boiler orders. These comprise the recon- 
struction of boiler plant for Messrs. Imperial Chemical 
Industries (Alkali), Limited, Winnington ; three stoker 
fired boilers for the West Midlands Joint Electricity 
Authority for lronbridge power station; and two 
Lopulco boilers for Leicester Corporation Electric Supply 
Department. The original evaporation of the Winnington 
~~ was 28,000 Ib. per hour each, and this will be 
increased to a normal evaporation of 60,000 lb. per hour 
Che boilers for Lronbri ige will each have an evaporative 
capacity of 270,000 lb. per hour, and those for Leicester 
a normal evaporative capacity of 120,000 Ib. per hour 
and a maximum of 175,000 Ib. per hour 

Messrs. RANSOMES AND Rapier, Limrrep, Waterside 
lronworks, Ipswich, have supplied the designs for a large 
number of 6-ton mobile cranes now being constructed in 
France, in collaboration with British engineers, for the 
French railway systems 


COMBUSTION, 








INTERNATIONAL LiguTrinc Conaress.—The French 


Association of Illuminating Engineers announces that an | matics, 





| five-ton, portal-type, level-luffing. 





Ministry of Health 
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TENDERS. 


We have received from the Department of Overseas | 


Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing date of which 
is stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference number given. 
Electric Wharf Crane, or, alternatively, two, 
Chairman, Otago 
Harbour Board, New Zealand; June 30. (T. 2,343.)- 
Machine Tools, comprising a heavy modern universal 
milling machine, single-pulley, driven from an overhead 
shaft, and a bench-type surfacing and screw-cutting 
lathe. Mechanical and Electrical Department, Ministry 
of Public Works, Cairo, Egypt ; March 29. (T. 2,369.) 


one, 
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By T. H. Burnnam. London: 


Modern Foremanst ip. 
[Price 7s. 6d. 


Sir Isaac Pitman and Sons, Limited. 
net, ] 

The Conquest of the Stratosphere. 
London: Sir Isaac Pitman and Sons, Limited. 
7s. 6d, net.]} 

Handbuch des Schleifers. Giitesteigerung von Werkstiick 
und Werkzeug durch richtiges Schleifen. By INGENIEUR 
Pac. FetpMann. Leipzig: Dr. Max Janecke. [Price 
2.40 marks.] 


By Cuas. G. PHILP. 
[Price 


Departmental Committee on the Cost 
of Hospitals and Other Public Buildings. First Report. 
The Acute General Hospital. London: H.M. Stationery 
Office. [Price ls. 3d. net.) 

United States Bureau of Mines. Statistical Appendix to 
Minerals Yearbook, 1935. By O. E. Kresstine. Wash- 
ington: Superintendent of Documents. [Price 1 dol. 
25 cents.) 

Commonwealth of Australia. Tenth Annual Report of The 
Council for Scientific and Industrial Research for the 
Year Ended 30th June, 1936. Canberra: L. F. John- 


ston. [Price 4e.] 

Behandlung von Schwingungsaufgaben mit Komplexen 
Amplituden und mit Vektoren. By Pror. Dr. Hans 
Grore M6LLER. Second edition. Leipzig: 8S. Hirzel. 
[Price 6.80 marks. | 

Berichte des Deutschen Ausschusses fiir Stahlbau. Edition 


B. No. 7. Uber das Verhalten geschweisster Trager bei 
Dauerbeanspruchung unter besonderer Beriicksichtigung 


der Schweissspannungen. By Pror. Dr.-Ine. G. 
Bieretr. Berlin: Julius Springer. [Price 3.60 
marks. } 


lst January 


Consolidated List of Government Publications. 
Stationery 


to 3lset December, 1936. London: H.M. 
Office [Price ls. net.] 

The Mining Yearbook for 1937. Compiled by 
Skinner. London: Walter E. Skinner. 


Wa Ter E. 
[Price 20s. 


net 

The Physical Society. Reports on Progress in Physics. 
Volume ILI. General Editor: ALLAN FeErevuson. 
London: Offices of the Society. [Price 20s. net to 
Non-Fellows of the Society.] 

Department of Scientific and Industrial Research. Forest 
Products Research Records No. 14. Dry Rot Inv: sti- 
gations in an Experimental House. By W. P. K. 
Finptay. London: H.M. Stationery Office. [Price 


6d. net.) 

Department of Overseas Trade. No. 662. Report on 
Economic and Commercial Conditions in Paraguay. 
November, 1936 By R. H. Torrensam-Smira. 
London: H.M. Stationery Office. [Price 1s. net.] 

The Mercantile Year Book and Directory of Exporters, 
1937. London: Lindley-Jones and Brother, Limited. 
[Price 20s. net.] 

Die Festigkeit von Druckstdben aus Stahl. By Dr. TECHN. 
Inc. Kart Jegex. Vienna: Julius Springer. [Price 
27 marks.) 

Liverpool Observatory and Tidal Institute. Annual Report, 
1936. Birkenhead: The Observatory. 

Mitteilung der Versuchsanstalt fiir Wasserbau an der Eidg. 
techn. Hochschule in Ziirich. Der Geachiebetrieh als 
Wahrscheinlichkeitsproblem. By Dr. sc. Tecun. H. A. 
Ernstein. Zur Kinematik der Geschiebebewegung. By 
Pror. Dr. G. Porya. Ziirich: Rascher & Co, 

Commonwealth of Australia. Council for Scientific and 
Industrial Research. Pamphlet No. 67. The Shrinkage 
of Australian Timbers. Part I. A New Method of 
Determining Shrinkages and Shrinkage Figures for a 
Number of Australian Species. By W. L. GREENHILL. 
East Melbourne : Council for Scientific and Industrial 
Research, 314, Albert-street. 








VACANCIES FOR APPRENTICES IN THE ROYAL AIR 
Force.—The Air Ministry informs us that upwards of 
1,500 well-educated boys will be required for the Royal 
Air Foree this summer. Of these, some 1,250 will be 
needed in August for training as aircraft apprentices, 
and nearly 300 in September as boy entrants. Applicants 
for apprenticeships must be at least 15 but under J7 on 
August 1, and boy entrants between 15} and 17} on 
September 1. The period of service, after attaining 
the age of 18, is 12 years for apprentices and nine years 


for boy entrants. Aircraft apprentices are trained as 
fitters, armourers, wireless operator mechanics and 
instrument makers; and boy entrants as armourers, 


photographers and wireless operators. A competitive 
examination for apprentices will be conducted at nume- 
rous local centres on June 1, the subjects being mathe- 
English and general knowledge. and science. 


International Congress devoted to eee of lighting | The closing date for the receipt of nominations for this 


will be held in Paris from Thursday, « 


July 1, in connection with the Paris 


Exposition 
de Laborde, 


Paris, 8 





une 24 to Thursday, | examination is May 
International | without undergoing an examination. 
The address of the organiser is 12, Place | lars may be obtained from the Inspector of Recruiting, 
| Royal AirForce, Victory House, Kingsway, London, W.C.2. 


4. Boy entrants are enlisted 


Further particu- 
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PERSONAL. 


Messrs. JouN THOMPSON (WOLVERHAMPTON), Liwrep. 
Ettingshall Engineering Works, Wolverhampton. have 
acquired the boiler-making business of Messrs. James 
Neilson and Son, Limited, Alma Boiler Works, Glasgow 


Messrs. THE AERIAL PHOTOGRAPHIC COMPANY inform 


us that their address is now 19-22, Abbey House. 
Victoria-street, London, 8.W.1. 
Mr. ANDREW AGNEW, O.B.E., has been elected a 


member of the General Committee of Lloyd’s Register 
of Shipping, 71, Fenchurch-street, London, B.C.3, jn 
succession to Viscount Bearsted. 

Messrs. A. C. Wickman, Luwrrep, Coventry, have 
opened a branch office, at 18, Baldwin-street, Bristol, | 
It will be under the control of Mr. J. K. Mackintosh, 

Sir Ernest M. Harvey, Bart., K.B.E., is joining the 
boards of the Peninsular and Oriental Steam Navigation 
Company and of the British India Steam Navigation 
Company, Limited. 
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NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 





Welsh Coal Trade.—-Active conditions remained in 
evidence on the Welsh steam coal market again last 
week. Demand for all grades of coal remained good, 
especially for the early loading positions, while French 
customers in particular displayed a keen interest 
During the week news was received that the French 
authorities had decided to increase the import quota 
to 65 per cent. of the average level of imports in the 
years 1928-1930, and to grant an additional quota o/ 
10 per cent. Since, however, French importers hav: 
been taking considerably more coal than the quota, if 
strictly applied. would permit for some months past, 
this was not considered likely to have any material 
effect on the market. Indeed, the only limitation on 
the amount of business that could be arranged was th: 
acute shortage of supplies, which remained pronounced 
The decision was generally welcomed, however, as it 
was taken to imply that for the present, at any rate. 
the French authorities did not intend to impose further 
restrictions on business. Inquiry from Spain was also 
on a better scale than for some time past, although 
exporters were still cautious in negotiating further 
business and were insisting upon cash with order. During 
the week the Danish State Railways were asking for 
prices for about 14 cargoes of coal for delivery over May 
to April of next year. There were indications also that 
these buyers would purchase further quantities locally, 
if these were available, because of the shortage now 
being experienced on the North-East Coast, their usual 
source of supply. The Tunis tramways were also in 
the market for a cargo per month over May—September 
Large coals were in good request, but with supplies for 
early delivery very restricted, recent firm values were 
ruling. Although collieries have increased production, 
only very limited quantities were offered for shipment 
over this month, while the popular washed small and 
sized grades were fully sold for some months ahead, and 
were consequently strong. Other grades were in limited 
supply and firm. Cokes were again active, and com 
manded high prices, while patent fuel was scarce. 

Iron and Steel Trades.—A strong tone characterised 
the iron and steel trades of South Wales and Monmouth- 
shire last week, and at the works operations were generally 
on a good scale. The shortage of raw materials, how 
ever, caused some shrinkage in production, and con 
siderable difficulty was experienced in meeting the 
present sustained demand. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Plans for the electrification of the 
railway line between Sheffield, Manchester, and Wath 
are now taking definite shape. The London and North 
Eastern Railway has placed the first contract in connec 
tion with the scheme. It is for a steam coaling plant 
for the new locomotive running shed to be built at 
Darnall, Sheftield. It will be the first in the country 
to be equipped for dealing with both steam and electric 
locmotives. This new shed will be responsible for the 
maintenance of all electric locomotives operating from 
Sheffield. In addition steam locomotives working 
southwards and eastwards will also be maintained at 
this new depot, which will be equipped with the latest 
mechanical appliances. A contract for coaling plant 
of a capacity of 250 tons has been placed with Messrs. 
Henry Lees and Company, of Glasgow. Sheffield w orks 
are hoping to benefit considerably from this 2,500,000. 
electrification scheme. In the raw and semi-finished stee! 
branches business is steadily expanding. Though the 
bulk of the output consists of basic steel, production ot 
acid materials shows a big increase. Last year She flield 
produced 719,000 tons, as compared with 565,000 tons 
in 1935. This increased output was the result of the 
installation of larger furnaces and a complete ove! 
hauling of melting capacity. Scrap supplies are ™ 
adequate, but the shortage in this area is less acute tha! 
in other localities. The tender of Messrs. Thos. w.W ard. 
Limited, for the Crystal Palace debris, consisting o! about 
20,000 tons of cast and wrought iron, has been ac epted 
by the Trustees. Sheffield is doing an increasing business 
in railway rolling stock. Inland orders are more 
numerous, and if a similar improvement developed in 
overseas needs, manufacturers would be happily placed 
The long anticipated revival of buying by India is still 
awaited. A bigger tonnage of materials is being sem 
to that market, but the total is much less than the 
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standard of ten years ago. Armament makers are busy, 
and output shows a steady rise. Sheffield’s trade with 
shipyards at Clydebank, Birkenhead, Barrow and New- 
castle has revived considerably during the past years. 
Big tonnages of heavy forgings and castings, turbine- 
parts, machinery, and stainless-steel fittings are con- 
tinually leaving this area. Special steelmakers are 
exceptionally busy. Outputs reached record levels. 
The demand for agricultural machinery and parts having 
become more active, producing works are operating to 
capacity. The tool trades are in a satisfactory position, 
the majority of works having well-filled order books. 
Among the lines in demand are engineers’ small tools, 
machine tools, and fine-measuring implements. 

South Yorkshire Coal Trade.—More business is coming 
to hand on export account as a result of the bigger ton- 
nages available at the docks. There is a good demand for 
steam coal. More inquiries are circulating from countries 
on the Baltic seaboard. The inland position shows little 
change. Industrial fuel is in strong demand. Not only 
are the iron and steel industries taking larger tonnages, 
but the cotton and woollen trades are becoming buyers. 
Railway companies are building up stocks in eonnection 
with summer holiday traffic. he housecoal market is 
steady, but a seasonal decline is expected during the next 
few weeks. Foundry and furnace coke are active, while 
gas coke continues firm. Latest quotations are :—Best 
branch hand picked, 27s. 6d. to 29s.; best South York- 
shire, 24s. to 26s. ; best house, 22s. to 24s. ; best kitchen, 
20s. to 21s. 6d.; best Derbyshire selected, 23s. 6d. to 
24s. ; best Derbyshire seconds, 22s. to 23s. ; best Derby- 
shire brights, 21s. to 23s.; best large nuts, 20s. to 21s. ; 
best kitchen nuts, 18s. to 19s. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Great activity still prevails in 
the Scottish steel trade and consumers are keeping up a 
constant pressure for deliveries. While home orders are 
the main source of the current business, quite a fair ton- 
nage of material is being shipped against contract, and 
overseas buyers are in the market for further supplies, 
which unfortunately cannot be considered at present. In 
order to ease the position and assist in the carrying out 
of many projects of one kind and another, the Govern- 
ment have halved the import duty on iron and steel, 
and it is now hoped to secure a supply of material to 
augment to-day’s home output. Not only is heavy 
steel in demand, but producers of structural sections and 
sheets also report a steady flow of orders as well as for- 
ward inquiries. Prices are unchanged but very firm 
and tending upwards. The following are to-day’s 
market quotations :—Boiler plates, 101. 0s. 6d. per ton ; 
ship plates, 91. 10s. 6d. per ton ; sections, 91. 38. Od. per 
ton; medium plates, 91. 18s. Od. per ton; black-steel 
sheets, No. 24 gauge, in minimum 4-ton lots, 121. per ton, 
and galvanised corrugated sheets, No. 24 gauge, in mini- 
mum 4-ton lots, 141. per ton, all delivered at Glasgow. 

Malleable-Iron Trade.—There has been little change 
in the state of the malleable-iron trade of the West of 
Scotland over the week and employment at the majority 
of the works is well maintained. The re-rollers of steel 
bars have plenty of work on hand, but are suffering 
from want of raw material, and in some cases a slowing- 
down has been found necessary. With the reduction in 


the import tariff on steel material, it is expected that 
Continental holders of semis will now resume deliveries, 
in which case the re-rollers will be enabled to meet their 


obligations. At the moment the position is somewhat 
difficult, but it may be clarified before very long. The 
current market quotations are as follows :—Crown bars, 
121. 7s. 6d. per ton for home delivery, and 111. 17s. 6d. 
for export ; and re-rolled steel bars, 91. 10s. per ton for 
home delivery or export. 

Scottish Pig-Iron Trade.—Activity still continues in the 
Scottish pig-iron trade and producers are falling behind 
with deliveries, so great is the demand from consumers. 
Now that the import duty has been removed it is probable 
that a larger overseas tonnage may be directed here, but 
this is problematical as other consuming countries are 
also short and holders may be induced not to export. 
Prices are very firm and fresh business is a matter for 
negotiation. The following are the current market 
quotations :—Hematite, 98s. per ton, and basic iron, 
82s. 6d. per ton, both delivered at the steel works : and 
foundry iron, No. 1, 90s. 6d. per ton, and No. 3, 88s. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, March 6, amounted to 145 tons, all of which 


went overseas. During the corresponding week of last 
year the figures were 80 tons overseas and 137 tons coast- 
Wise, making a total shipment of 217 tons. 


Shipbuilding Contracts.—Subject to the settlement of 
certain points of detail, the Admiralty have decided to 
eutrust the construction of one of the escort vessels of the 


1936 programme to Messrs. William Denny and Brothers, 
Limite d, Dumbarton. She will be H.M.S. Heron, a 
sloop of the Bittern class. Messrs. The Blythswood 
Shipbuilding Company, Limited, Scotstoun, Glasgow. 
ave received a repeat contract from Manchester Liners, 
Lim ted, for a cargo and cattle carrying steamer of about 
450 ft. in length. She will be turbine driven and will be 
Similar in most respects to the vessel now under con- 


stru 


tion for the same owners. 








ol A — py Piuc ror AERO EncrIves.—A new 
“ug drought out by Messrs. K.L.G. Sparking Plugs, 
Limited, Putney Vale, London, S.W.15, consists of six 
Piatinum-iridium wire earth points 0-02in. in diameter 
and jin. long, which are arranged radially over a flat- 
headed electrode. : z 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

Demand for Foreign Material.—The aggregate tonnage 
output of iron and steel, though maintained at record 
level, falls considerably below the unprecedented require- 
ments, and home customers would much welcome 
additional supplies from any source. The removal of the 
import duty on foreign pig-iron and reduction in the 
duty on semi-finished and finished commodities raises 
little hope, however, of appreciable increase of tonnage 
from abroad, as for some time past Continental producers, 
particularly of pig-iron, have been unceasing in their 
efforts to buy in this market for almost any delivery at 
well above recognised quotations. 

The Cleveland Iron Trade.—Market transactions in 
Cleveland foundry pig-iron are almost unheard of. 
Stocks have been virtually cleared for some time and 
output is irregular and light, so that only by most careful 
allocation of tonnage available are makers able to 
provide local users with iron sufficient to meet actual 
current urgent needs. Consumers are dependent on 
almost day-to-day deliveries to keep works employed. 
Merchants continue to press persistently, but with little 
success, for release of parcels for shipment abroad against 
sales of long standing. Nominally quotations keep at 
the equivalent of No. 3 quality of iron at 81s. delivered 
here, 83s. delivered to various North-eastern areas, 
84s. to Falkirk, and 87s. to Glasgow. 


Hematite.—Buyers of East Coast hematite pig are much 
in evidence, but saleable parcels are difficult to discover. 
Increasing quantities are passing into use at makers’ 
own consuming departments, the needs of which promise 
to continue to expand. The very limited tonnage that 
comes under command of second-hands is promptly 
shipped to the Continent in part fulfilments of contracts 
long overdue for completion. Users who have to pur- 
chase their requirements express uneasiness concerning 
the near future, fearing that deliveries under contracts 
may be curtailed. Recognised market prices remain 
at the level of No. 1 pul of iron at 98s. delivered to 
local works. 


Basic Iron.—The nominal quotation for basic iron is 
unchanged at 82s. 6d. Output is absorbed as it becomes 
distributable to producers’ steel works. 

Foreign Ore.—New business in foreign ore is still 
impossible, but imports against old contracts continue 
on a gratifying heavy scale. «+ 

Blast-Furnace Coke.—The large make of Durham blast- 
furnace coke is well taken up. Sellers have well-filled 
order books and are not keen to enter into further 
extensive commitments even at the further advanced 

uotations. A rise since last week of ls. per ton makes 
the value of good medium qualities 27s. 6d. delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel producers continue to run plant 
at capacity in the endeavour to cope with the demand. 
Re-rollers are suffering increasing inconvenience by 
shortage of steel semis. Continental supplies fall much 
below what could be desired, and local makers are too 
fully employed on running contracts, to comply with 
urgent requests of customers for larger deliveries. Buyers 
of constructional steel are pressing for increased supplies. 
Principal market quotations for home business stand :— 
Common iron bars, lll. 17s. 6d.; steel bars, 91. 10s. ; 
steel billets (soft), 61. 5s.; steel billets (hard), 71. 10s. ; 
rivets, 131. ; steel boiler plates, 101. 0s. 6d.; steel strip, 
bridge and tank plates, 9/. 10s. 6d.; steel angles, 91. 3s. ; 
steel joists, 91. 38.; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 9. for smaller lots ; 
fish plates, 121. 10s.; black sheets (No. 24 gauge), 121. ; 
and galvanised corrugated sheets (No. 24 gauge), 14l. 
For export, black sheets are 131, f.o.b. and galvanised 
corrugated sheets 151. 15s. 

Scrap.—All kinds of iron and steel scrap are in good 
demand and values continue to move in favour of sellers. 
Officially agreed prices of heavy steel have not yet been 
announced, but are believed to be 69s. for No. 1 grade, 
67s. for No. 2 quality, and 62s. for No. 3 description. 
Light cast-iron is quoted 70s.; heavy cast-iron, 80s. 
to 82s. 6d.; and machinery metal, 80s. to 85s. 





TELEVisiION ReLays in Buripines.—Experiments 
with a view to relay systems of television being operated 
throughout a building from one central receiver are 
being carried out by the General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2. 
There would be a cathode ray tube and loud speaker 
at each reception point and a special supply would be 
required to provide the necessary voltage. 





“ 


Royat Freer Auxmiary TANKER “ ABBEYDALE.’’— 
The 20th oil-tank motorship built by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, Neptune 
Works, Walker, Newcastle-upon-Tyne, to the order of 
Messrs. The British Tanker Company, Limited, completed 
very satisfactory trials off the Tyne on March 4. This 
vessel is the Royal Fleet Auxiliary Abbeydale, which has 
been taken over by the Admiralty. She has an overall 
length of 481 ft., a beam of 61 ft. 9 in., a depth moulded 
of 34 ft., and is designed to carry a total deadweight 
of 12,250 tons on a draught of 27 ft. 6in. The oil cargo 
is carried in 27 tanks, and the installation for loading 
and discharging includes four oil-cargo pumps, each 
capable of dambarging 230 tons per hour. e main 
engines, which consist of a single set of Doxford four- 
cylinder opposed-piston Diesel engines of the latest 
welded-construction type, have been supplied by Messrs. 
William Doxford and Sons, Limited, Sunderland. 





NOTICES OF MEETINGS. 


Nortu-East Coast Instirution o¥ ENGINEERS AND 
Surpsuir_pers.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘ Business Control and Manage- 
ment,” by Mr. H. A. Sisson. T'ees-Side Branch : Thurs- 
day, March 18, 7.30 p.m., The Cleveland Scientific and 
Technical Institute, Corporation-road, Middlesbrough. 
“ Some Typical Factory Accidents,” by Mr. R. J. Wood. 

InstrTuTION OF MecHanicAL ENGiInEERS.—EHast Mid- 
lands Branch: To-night, 7 p.m., The Technical College, 
Lincoln. Joint Meeting with Tue Lincotn ENGINEERING 
Society. ‘‘ Hardening and Tempering,” by Mr. W. H. 
Dearden. South Wales Branch; Thursday, March 18, 
6 p.m., The South Wales Institute of Engineers, Cardiff. 
** Automatic Control of Trains,” by Mr. A. W. J. Dymond. 
Midland Branch: Thursday, March 18, 6.30 p.m,, The 
James Watt Memorial Institute, Birmingham. “‘ Modern 
Rolling Mill Design,”’ by Mr. A. Poole. Southern Branch : 
Th ay, March 18, 7.15 p.m. Ur versity College, 
Southampton. The Thomas Lowe Gray Lecture. “ The 
Main and Auxiliary Machinery of the ‘ Queen Mary,’”’ 
by Mr. J. Austin, to be presented by Mr. J. Goodier. 
Institution : Friday, March 19, 6 p.m., Storey’s-gate, 
Westminster, 8.W.1. General Meeting. “‘ Racing Motor 
Car Design,”’ by Mr. R. A. Railton. 

InstTrITUTE oF MeEtats.—Shefield Local Section: To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. Annual General Meeting. ‘Some Recent 
Researches on Wire-Drawing,”’ by Professor F. C. Thomp- 
son. Swansea Local Section: Tuesday, March 16, 6.30 
p-m., The Y.M.C.A., Swansea. ‘‘ Some Trends in the Use 
of Tin in Modern Engineering Practice,” by Mr. D. J. 
Macnaughtan. Birmingham Local Section: Tuesday, 
March 16, 7 p.m., The James Watt Memorial Institute, 
Birmingham. Open discussion on “ Lubrication in the 
Cold Working of Metals,” to be introduced by Dr. H. W. 
Brownsdon and Mr. F. J. Slee. London Local Section : 
Thursday, March 18, 7.30 p.m., The Society of Motor 
Manufacturers and Traders, Limited, 83, Pall Mall, 8.W.1. 
** Refractories,” by Dr. J. H. Partridge. 

Roya Instrrution.—Saturday, March 13, 3 p.m., 
21, Albemarle-street, W.1. ‘‘ Positive and Negative 
Electrons,” by Lord Rutherford. Friday, March 19, 
9 p.m., “ The Transmutations of Heavy Elements,,’ by 
Lord Rutherford. Saturday, March 20, 3 p.m., “ Positive 
and Negative Electrons,’’ by Lord Rutherford. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
March 15, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on “‘ The Applica- 
tion of Electric Power to Printing Presses,” to be opened 
by Mr. B. Gomersall. Tees-Side Sub-Centre ; Tuesday, 
March 16, 6.45 p.m., The Cleveland Scientific and Tech- 
nical Institute, Corporation-road, Middlesbrough. “‘ Fire 
Precautions in Major Electrical Installations,” by Mr. F. 
C. Winfield. North Midland Centre : Tuesday, March 16, 
7 p.m., The Hotel Metropole, King-street, Leeds. 
“Modern Factors Affecting Electricity Costs and 
Chai »” by Mr. J, A. Sumner. North-Western Centre : 
Tuesday, March 16, 7.15 p.m., The Engineers’ Club, 
Albert-square, Manchester. ‘ Applications and Con- 
struction of On-Load Tap-Changing Gear on Trans- 
formers,”’ by Mr. H. Diggle. Mersey and North Wales 
(Liverpool) Centre: Wednesday, March 17, 6.30 p.m., 
9, The Temple, 24, Dale-street, ty mn Joint Meeting 
with Tue LiverPoot ENGINEERING Society. “ Direct- 
Current Electric Traction,’ by Mr. R. P. Knight. North- 
Eastern Centre: Wednesday, March 17, 7 p.m. The 
Literary and Philosophical Society, Westgate-road, New- 
castle-upon-Tyne. ‘araday Lecture: “ Electricity in 
the Hospital,” by Mr. R. 8. Whipple. Sheffield Sub- 
Centre: Wednesday, March 17, 7.30 p.m., The Royal 
Victoria Hotel, Sheffield. Informal discussion on “* Some 
Effects and Figures from Electrode Boiler and Circulator 
Installations,”’ to be opened by Mr. J. Jamieson. Meter 
and Instrument Section : Friday, March 19, 7 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Informal discussion 
on “ Metering Conditions in U.S.A. and Canada,” to be 
opened by Mr. E. E. Sharp. 

INSTITUTION OF AUTOMOBILE ENGINEERS,—Glasgow 
Centre: Monday, March 15, 7.45 p.m., The Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. ‘“*The Economics of Repair 
Operations, with Special Reference to the Lay-out and 
Equipment of the Service Station,’ by Mr. B. H. P. de 
Roeper. Also at the Leeds Centre : Wednesday, March 17, 
7.15 p.m., The Hotel Metropole, King-street, Leeds. 

INSTITUTION OF CiviL ENGINEERS,—Tuesday, March 16, 
6 p.m., Great George-street, S.W.1. Ordinary Meeting. 
' Kincardine-on-Forth Bridge.” by Mr. J. G. Brown. 
Wednesday, March 17, 6 p.m. Informal Meeting. Dis- 
cussion on “‘ A Survey of the Programme of the Institu- 
tion Research Committee,” to be introduced by Mr. A. H. 
Naylor. Manchester and District Association : Wednes- 
day, March 17, 6.45 p.m., The Manchester Literary and 
Philosophical Society, 36, George-street, Manchester. 
Annual Meeting. ‘ Bridgework in Cheshire,” by Mr. J. 
G. Macdonald. Institution: Thursday, March 18, 6.30. 
p.m., Great George-street, 8.W.1. Joint Meeting with 
Tue InstirvTion oF StrucTuRAL Enoineers. Lecture : 
“The New German Railway Bridges,” by Dr.-Ing. 
Schaper. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 











“ Scrap AND Burtp ” Scueme.—Fifty ships of about 
186,000 tons gross have been constructed under Part II 
of the British Shipping (Assistance) Act, 1935. Ships 
totalling 97, of 386,000 tons gross, including 49 British 
vessels of 238,000 tons gross, have been or will be 
demolished. 
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BANK PROTECTION ON THE MISSISSIPPI RIVER. 


(For Description, see Page 277.) 
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SINGING PROPELLERS. 


Ir is rather a curious commentary on the nature 
of most engineering problems, that so few writers of 
detective fiction have ever attempted anything in 
this kind. For the general failure to exploit such 
a promising field, several reasons may be assigned. 
Not many engineers of any competence have the 
time, or perhaps the literary aptitude, to devote 
to the construction of hypothetical riddles and 
their solutions, or are likely to find relaxation in 
so doing; and the pitfalls awaiting the layman 
may well cause him to hesitate, although it is 
noticeable that there are always authors willing 
to take a chance with the not less complex technicali- 
ties of medicine and. the law. 

No doubt, too, it is easier to evolve a plausible 
plot based upon the many-sidedness of human 
nature than one depending, as an engineering 
problem must depend for its existence, on some 
individual failure to identify or interpret physical 
laws. Now and again, however, even this matter- 
of-fact science confronts its votaries with a mystery 
which, as an opportunity for the exercise of deduc- 
tive reasoning, would be not unworthy of the 
attention of a Holmes or a Poirot. 

Of such a quality is The Case of the Singing 
| Propeller, on which Mr. Harry Hunter, O.B.E., 
recently contributed .a memoir to the North-East 
Coast Institution of Engineers and Shipbuilders, 
at Newcastle-on-Tyne. It would be more appro- 
priate, perhaps, to adhere to his own title of “ Sing- 
ing Propellers,” for the paper referred to a number 
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variously described as singing, hum, saw-note, 
metallic ringing, twang, rasp, grind, and grate. 

It may be added, however, that even this con- 
catenation of unsweet sounds does not exhaust the 
possible range. A complex rumbling and grunting 
is quite commonly observable in gland compart- 
ments, more especially in single-screw ships, but 
is not always amenable to approximate analysis 
by the unaided ear. In a majority of vessels the 
extreme after end is not fully waterborne, but is 
a cantilever supported by the more buoyant sections 
of the afterbody and, therefore, has an inherent 
liability to “‘ work” under conditions of varying 
immersion. The finer the afterbody lines, the 
more pronounced are likely to be the deflecting 
effects of helm action, dynamic unbalance of the 
propeller, differing thrusts of the individual blades, 
wave impact-in a quartering sea, or any other force 
tending to disturb a strict symmetry of stresses 
and reactions. Some of the early torpedo-gunboats, 
still in service during the war, but built before the 
introduction of the flat stern now general among 
torpedo craft, “‘ wagged their tails like ducks,” in 
the words of officers serving in them, as the stern 
lifted over a swell; and, although the effect may 
not be so exaggerated in slower-moving merchant 
ships, the occasional need to fit additional panting 
stringers and other stiffening in the afterbody, 
while less frequent than in the forebody, is evidence 
of the severe straining that may take place. 

It is probable that much of the noise inevitably 
associated with such working, while partially 
originating in the propeller, has been so amplified 
and distorted as to distract attention from the 
propeller itself as a contributory cause. Mr. Hunter 
suggests that it may be only a coincidence that 
noisy propellers seem not to have been experienced 
before the date, 1919, of the paper presented by 
the late Sir Charles Parsons and Mr. 8. 8. Cook 
before the Institution of Naval Architects, on the 
pitting of bronze propellers, and it appears likely 
that this is so; the fact that propeller noise was 
not specifically discussed and investigated before, 
or in, that paper, is hardly conclusive evidence of 
its non-existence. The subject might not have 
achieved prominence even yet, had not an action 
at law, some five years ago, drawn wider attention 
to the possibility that the supposed phenomenon 
was a defect within the competence of a manufac- 
turer to predict and prevent. 

The action, it may be remembered, subsequently 
progressed to the Court of Appeal and thence to 
the House of Lords, but its eventual outcome, 
turning, as was the case, upon the interpretation of 
clauses under the Sale of Goods Act, had little 
relation to the technical questions involved, and no 
further reference need be made to it. It was, 
however, undoubtedly the peculiar interest of these 
technical questions which suggested a possible 
parallelism between other instances of excessive noise 
in the after ends of screw-propelled ships, which 
otherwise might have survived only in the recollec- 
tion of scattered individuals. Mr. Hunter is to be 
congratulated on his success in collecting the 
examples cited in his paper, and so providing a solid 
basis of carefully observed data for the guidance of 
future investigators. 

The evidence adduced covers fourteen ships, of 
which four were propelled by single-screw Diesel 
machinery, one by twin-screw geared turbines, one 
by twin-screw triple-expansion engines, and the 
remaining eight by single-screw triple-expansion 














of instances of this aberration, but by no means 
established that a solution satisfying one case 
would be equally applicable to the others. Some | 
of the differences were fully as remarkable as ad 
points of resemblance, the noises produced being | 


machinery. Of the four motorships, two were 
sister tankers of 11,000 tons deadweight, but fitted 
with engines differing in design. No trouble was 
experienced with the second ship, and when her 
propeller was transferred to the first ship in place 
of one, made from the same drawing, which had 
proved very noisy, the noise was completely 
eliminated, clearly suggesting that the cause of the 
noise was to be sought in the propeller, and not in 
the differences between the engines. Both pro- 
pellers were of manganese bronze, as were two 
replace propellers for the first ship, the first of 
which showed a slight, and the second a consider- 
able, improvement—an indication that the material, 
per se, was not the prime cause. 

Any hopes of a relatively simple solution that 


this process of elimination might engender, 
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however, are decidedly weakened by the experiences 
provided by a fleet of six whale-catchers with 
single-screw triple-expansion engines. In the first 
two vessels the stainless-steel working propellers 
were noisy; propellers of the same material and 
design, but by another firm, fitted to the second 
pair of ships, were quiet. All four had as spares 
propellers of cast steel with 3 per cent. of nickel, 
made by a third firm, and these were quiet. The 
third pair of ships had ordinary cast-steel pro- 
pellers, and these also were quiet. In a seventh 
ship, however, similar but apparently not 
identical with, the class of six just mentioned, the 
3 per cent. nickel steel propeller proved very noisy, 
and was rejected in favour of the stainless-steel 
propeller. This was quiet at first, but subsequently 
became increasingly noisy, except in tropical 
waters, where it was quiet. The noise reappeared 
as the vessel proceeded from the tropics to the 
Antarctic. 

The other cases cited in the paper, while equally 
interesting, present no feature quite so curious as 
this, and it is to be regretted that more directly 
comparative evidence is not available regarding 
their behaviour under similarly varying conditions, 
to serve as a check upon it. The tankers, it is true, 
would not normally work between such extremes 
of sea temperature as the whale-catchers, but if 
the variation of some 60 deg. F. between Antarctic 
and tropical waters sufficed to eliminate propeller 
noise in the one instance, it would seem that the 
variation between conditions in, say, the English 
Channel and the West Indies should effect a reduc- 
tion sufficiently great to be measurable, in the other. 
This possibility not appear to have been 
explored, nor does Mr. Hunter mention more than 
the one example of noise fluctuating in sympathy 
with sea temperature. A solitary instance, even 
with the aid of Dr. 8. F. Dorey’s researches in 
elastic hysteresis, quoted in the paper, can hardly 
support alone a theory which, if correct, must 
influence to some extent every propeller at sea, 
all to temperature 
changes. 

Useful data might have been gained, also, if one 
of the unsatisfactory propellers for the first 11,000- 
ton tanker had been reduced in blade thicknes: 
by machining, to ascertain whether this modifica- 
tion increased the noise already observed, wher 
quieter running was found to accompany a slightly 
greater blade thickness in the replace propellers, 
although, bearing in mind the circumstances, and 
the cost of additional trials with so large a vessel, 
the omission to do so can be readily appreciated. 

These are but a few comments induced by a paper 
which bristles with opportunities for controversial 
opinion. Mr. Hunter, summarising his conclusions, 
considers that there are three factors to be con- 
sidered, namely, the inciting force, the location of 
its impact, and the responding member, which is 
the propeller. The inciting force, he thinks, is likely 
to originate in eddies set up by the hull, and perhaps 
magnified by the propeller blades. The region most 
responsive to its impact appears to lie towards the 
tip of the blade, and the geometrical accuracy of 
the finished propeller may ultimately determine 
whether the v'brations produced lie within the 
range of audible frequencies or not, though the 
possibility is not excluded that the physical proper- 
ties of the material may also play an influential 
part, ; 
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since propellers are subject 








LOCOMOTIVE-TYRE FAILURES. 


SoM interesting figures with regard to locomotive- 
tyre failures appear in the report of the Committee 
on Locomotive Construction, placed before the 
Association of American Railroads at their 1936 
Annual Meeting. These figures, which refer to the 
twelve months ending December 1, 1935, are 


obtained from the reports of 59 leading railways | 


owning between them 35,458 locomotives, but the 
Committee are careful to point out that they are not 
entirely confident of the completeness of the informa- 
tion received, as the distribution of recorded failures 
between the reporting lines is sometimes very uneven, 
no fewer than 68 of the small administrations report- 
ing no failures at all, while a number of reported 
failures cannot be classified in the absence of 


sufficient detail. 
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| The number of recorded failures is 613, of which 
212 are classified as due to manufacturing processes, 
and 238 to railway responsibility, while 163 could 
not be classified. Of the 212 failures ascribed to 
manufacturing processes, that is, to defects inherent 
in the tyres before the railways acquired them, 
51 caused breakage, and of the broken tyres 45 were 
from driving wheels. On the other hand, in the 
remaining 16] cases in which the tyres were taken 
out of service but not broken, 40 were driver and 
121 trailer tyres, thus reversing the proportion. 
The difference is due to the large number of trailer 
tyres rejected for what are termed “ shelled treads,” 
totalling no less 120 of the 121 reported, while of 
the 40 driver tyres withdrawn only 14 are shown 
under this head. Apart from shelled treads, there- 
fore, driver tyres account for 71 out of 78 failures, 
a result which might have been anticipated. 

The condition described as ‘shelled tread ”’ is 
one that appears to have come to notice fairly 
recently, and consists of a flaking or spalling of the 
tread, gradually increasing in depth, and, in extreme 
cases, extending right round the tyre. It is found 
in uniform sound steel with no suggestion of defec- 
tive metal, and, as has been indicated, most fre- 
quently in trailer tyres, in which the small diameter 
and high peripheral speed combine to induce higher 
stresses than in the larger driver tyres. Microscopic 
examination has shown that the shelling is formed 
by a series of cracks running at an angle of approxi- 
mately 45 deg. to the surface of the tread, and with 
other cracks branching off from these, roughly at 
right angles, up to the surface thus producing the 
flaking effect. The cracks suggest failure under 
compression, and it has been found that the appli- 
cation of heavy rollers to steel tyres with a pressure 
in excess of that required to produce permanent 
distortion, causes, in a limited number of revolutions, 
pitting and finally spalling similar to that found in 
shelled treads ; also that the greater the load above 
the yield point, the fewer the number of revolutions 
required to produce spalling. It is thus definitely 
indicated that shelling is a fatigue type of failure 
under compression stress, undoubtedly affected and 
aggravated by speed, by the slip and drag of tyres 
on curves, by sudden cooling of the heated tread 
metal, such as may occur in winter, by passing over 
rail joints and crossings and so forth. The methods 
of dealing with this trouble have not yet been fully 
formulated, and will require further investigation. 
The instructions hitherto given by the Association 
have been that such shelling should be turned out 
if it had penetrated less than 3 in. below the surface 
of the tread, and the Committee think that these 
instructions have led in many cases to such shelled 
treads being turned up without report, as they 
cannot otherwise account for numerous failures of 
this nature being reported by certain lines, while 
others mention none. They now desire that all 
cases, whether the tyres have been turned up or 
discarded from service should be reported, with 
full particulars as to the depth of the shelling, the 
type of wheel centre, and, in the case of a trailer 
tyre, whether the wheels are booster-driven or 
braked. 

It is thought that local conditions will largely 
affect the treatment required, and it has already 
been found that in certain cases the use of a higher 
carbon steel has produced improved results, while 
experiments have also been made with heat-treated 
tyres. This last remedy has, however, its own 
drawbacks, as shown by the fact that of the 15 cases 
of tyre breakage, classified in the report as due to 
cracks in the bore, 14 occurred in heat-treated tyres. 
The Committee in this connection dwell on the 
importance of such tyres being fully and uniformly 
supported by the rim of the wheel centre. If, owing 
to distortion of the wheel centre, or improper 
shimming, or corrosion in the bore of the tyre, the 
support is not uniform, flexure results to which a 
tyre of low elastic limit may adapt itself, whereas 
a heat-treated tyre of higher elastic limit may fail. 
| During the period June 1 to December 1, 1935, a 
considerable number of failures were attributable to 
this cause. The Committee feel that much investi- 
gation is required before heat treating can be 
standardised, and it is probable that the type of 
heat treating to be adopted will depend on the 
service conditions to be encountered. The Com- 
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mittee adds its doubt as to “ whether mechanical 
officers or their subordinates generally appreciate 
the large number of tyre failures traced to cracks 
in the bore developing from rough tool marks, 
nicks and corrosions, wheel centres out of round. 
and welding and torch burns.”” Of the 238 failures 
attributed to railway responsibility, 164 come under 
this head, thus emphasising the need for care jn 
these matters. Of the remainder, 56 are classified 
as due to thermal cracks, and eight to excessive 
shrinkage. 








POSITIVE AND NEGATIVE 
ELECTRONS. 


In commencing the first of a series of four lectures 
on the subject of Positive and Negative Electrons, 
on Saturday, February 27, at the Royal Institution, 
Lord Rutherford of Nelson, O.M., F.R.S., said that 
only five years previously he had lectured on the 
electron and had then devoted a good deal of time 
to its discovery and early history. He proposed, 
in the present lectures, to draw attention to a 
number of important discoveries made since that 
time. The maximum energy of the electrons then 
available, viz., those shot out from radioactive 
substances, was never greater than three million 
volts, whereas in the cosmic rays, which were being 
closely studied to-day, we were dealing with elec- 
trons having energies from a hundred million to 
ten thousand million volts. Some of these elec- 
trons were of extraordinary penetrating power; 
after passing through the atmosphere they could 
be detected through 1,000 ft. of water. 

The greatest discovery was, however, the counter- 
part of the electron, viz., the positive electron. In 
spite of the fact that we lived in an unsymmetrical 
world in which negative electrons played a pre- 
dominant réle, the elusive positive electrons had 
been run toearth. They were present in the cosmic 
rays, and could be produced in the laboratory by 
different methods, but while we could easily produce 
negative electrons in enormous numbers and in a 
number of ways, no one had succeeded in producing 
a positive electron without the expenditure of 
energy corresponding to a million volts. 

It was hardly necessary, Lord Rutherford said, 
to enlarge upon the importance to science and to 
the world in general of the discovery of the electron. 
It had given us one fundamental entity in the 
structure of the atom, had thrown new light on 
the subject of radiation, and was employed in 
tubes for the production and reception of the 
electric waves used in radio-communication, broad- 
casting and television. He proposed to go briefly 
over the early history of the discovery of the 
electron, and to show a number of interesting 
experiments on the subject, firstly because he 
always greatly enjoyed seeing them, and secondly 
because they served to illustrate the painful way 
in which great discoveries were made. The study 
of the passage of electricity through gases had 
attracted numerous experimenters, in luding Fara- 
day, who observed the dark space in 1838. Con- 
siderable progress was made by Pliicker, following 
the invention of the mercury pump by Geissler in 
1849, but the fundamental discovery of cathode 
rays was made by Hittorf, a pupil of Pliicker, in 
Germany, in 1869. Hittorf found that when the 
pressure was reduced to about 0-00001 atmosphere, 
the walls of the tube glowed a bright-green colour 
and that the rays could be deflected by a magnet 
In 1874-1879, Sir William Crookes made his famous 
experiments which led to the discovery of the 
radiometer, and in the course of his work, making 
use of a Sprengel pump to examine the effects of 
different pressures, he observed a dark space nest 
the negative pole known as the Crookes dark 
space. It was a noteworthy fact that Crookes 
made all his experiments without knowing thet 
Hittorf had discovered the rays ten years previously 
He approached the matter, in fact, with an ope? 
mind, and was wise enough, when fundamental 
questions were involved, to go for advice to t 
physicists, Stokes and Maxwell, although he ws 
himself a chemist. 

Lord Rutherford then showed the productio® 
and properties of cathode rays, using for the puree 
tubes similar in form to those employed by some ® 
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the early investigators. The rays, he said, appeared 
when the pressure in the tube was reduced to about 
0- 00002 atmosphere or 0-00003 atmosphere, or, as 
it was now generally expressed, to 0-01 mm. or 


small axial hole and being used as the anode, as 
shown by the slide reproduced in Fig. 1. Rays 
leaving the cathode first passed through the hole 
in the anode and then between a pair of electrostatic 


a result, the electron would describe a circular 


2 
are of radius p such that the centrifugal force — 
mu 


0-02 mm. of mercury; Goldstein had been the | deflecting electrodes on to a Willemite screen placed 
first to use the term “ cathode rays ” in 1876. One | 3t the end of the tube opposite the cathode. With 
of the tubes demonstrated by the lecturer had a | tube of this type the electrostatic deflection of the 
plate of mica with a narrow slit in it placed trans- | cathode rays was effectively demonstrated by the 


balanced the electrical force H e u, whence Hp = =e 


If an electron entered at an angle with the direc- 
tion of the field it would follow an equiangular- 
spiral path, the turns of which would become closer 
and the radii less if the field were increased. The 


versely at a little distance from the cathode, while | lecturer using a potential of about 200 volts on the slide reproduced in Fig. 2 was exhibited by the 


a long screen coated with Willemite was placed in | deflecting electrodes. 
the tube in a longitudinal direction behind the mica 
plate. The cathode rays streaming through the 
slit in the mica caused a long streak of fluorescence 
to appear on the Willemite screen, and the stream 
was shown to be deflected by bringing a magnet up 


to the tube. This particular tube was connected F 


Fig. 1. 








to a pump, and when the vacuum was increased 
the deflection produced by the same magnet was 
shown to be less than before, since the velocity of 
the cathode rays in the higher vacuum would be 
greater. 

Lord Rutherford then remarked that Crookes had 
seen that the rays travelled in straight lines and 
had supposed that they consisted of charged atoms 
or molecules expelled at a high speed from the 
cathode ; it was obvious to him that they carried 
a negative charge from the direction in which they 
were deflected by a magnet. Crookes had supposed 
the dark space near the cathode to be the mean | 
free path of the charged molecules before they | 
started bombarding the gas molecules; he had 
no idea that the cathode rays were anything more | 
than negatively-charged molecules. Continuing | 
the demonstration, Lord Rutherford then showed 
a number of vacuum tubes in which fluorescence | 
was produced in various materials by bombardment 
with cathode rays. Some of the tubes, he men- 
tioned, had been lent by Messrs, Edwards, and others | 
had been actually made by Crookes himself and 
presented to Dewar in 1895. One of the tubes 
demonstrated had a hinged Maltese cross of mica 
arranged so that when in the vertical position it | 
sereened part of the glass in the end of the tube | 
from the cathode rays, and a black cross therefore 
appeared in the green phosphorescence. By turn- 
ing the mica cross downwards, so that the rays 
reached the end of the tube, the part previously | 
screened by the cross appeared actually brighter | 
than the surrounding parts, suggesting that the 
rays produced a kind of fatigue in the glass. The 
lecturer next showed a slide illustrating the fact | _ _ 
that the rays from a curved cathode can be focused | eat 
more or less to a point, but he explained that the | __ 
observed focus was always beyond the geometrical | 
focus, since the converging rays repelled each other. 
Using a tube of this kind, he then showed that a | 
piece of platinum foil placed at the focus of the | 
cathode rays was heated to redness. 

Continuing, Lord Rutherford said the discovery | 
of cathode rays led to an interesting discussion as | 
to their nature. Crookes thought they were | 
negatively-charged molecules, and that they should, | “®°<? 
therefore, be deflected by an electrostatic field as | 
well as by a magnetic field. He tried this, but was | 
unable to detect that the electrostatic field had | 
any effect. Hertz likewise considered that if the | 
cathode rays were charged particles they should be 
deflected by an electrostatic field, and as he failed | 
to detect this deflection, he concluded that they | 
were not charged particles at all, but must be some | 
form of radiation. The discussion went on for a| 
long time, which now seemed rather curious, | 
Since at the present time any average student could | 
show that cathode rays were deflected by an electro- | 
Static field. The reason that the early experi- | 
Sly Lod tgues wi Iotmall brtdega tn ts fee’ heeman the Walecdap ea mae ot ead htop 
charged deflecting electrodes. The positive ions pentbched:; tind it wan te tht “y that the mo sertion 
ao more slowly “y- the negative ions in the | of the electron had been established. Lord Fuather. 
eo“ In this space, and practically all the positive | *n went on to explai y thi 
o collected near the eer electrode, * that | ou” pnd Aare a ed a bm 
off, earphone “1 recage we | fell | radiating from it, and when it moved it corresponded 
‘ik oO. aa ™ saheag ce tyg te ectrodes in|to a current of negative electricity. Just as a 
es of tas ta ua ae cee ot. be deflecting current element i da, when placed in a uniform 
ions. This Poa) 3a rag Ng of the | magnetic field of intensity H, was deflected by 
Il bean = ays Lesage Sir J. J. Thomson |@ force H ids, so an electron carrying a charge ¢ 

~~ ~ > avo ry inserting a barrier | and moving with a velocity u was deflected by a 

1e cathode and the deflecting electrodes, | force H eu acting perpendicularly to its line of 
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Since the rays could be deflected both by a 


lecturer to show the spiral path of a fast cosmic-ray 
particle in a uniform magnetic field. 

Lord Rutherford then went on to consider the 
movement of electrons in more complicated fields, 
the interpretation of which, he said, was of special 
importance. Professor Briiche, in 1930, had made 
experiments to determine the paths of cathode rays 
in a dipole field similar to that surrounding the 
earth, and the results for the equatorial plane and 
polar plane, respectively, were shown by the slide 
reproduced in Figs. 3 and 4. The shape of the 
orbit depended upon the speed of the particles, the 
field strength and the angle of approach. The 
orbits were rendered visible by means of a cathode- 
ray discharge in a large spherical glass vessel, near 
which a comparatively small magnet was placed 
to represent the terrestrial globe. Three curious 
looped orbits obtained with one of the poles placed 
|near the spherical vessel were shown by the slide 
reproduced in Fig. 5. 

Concluding his lecture, Lord Rutherford men- 
tioned that the electrons emitted by a heated 
filament could be focused by passing them through 
openings in two or more diaphragms which were 
| maintained at increasing potentials, the effect, he 
| explained, depending upon the distribution of the 
|electrostatic fields round the openings. In this 
| connection we may refer our readers to the electron 
|microscope exhibited by the Wembley Research 
Laboratories of Messrs, The General Electric Com- 
pany, Limited, at the recent Physical Society's 
Exhibition, and illustrated and described on page 
115, ante. Using a large cylindrical glass vessel into 
which a stream of comparatively slowly moving 
cathode rays was projected in a more or less parallel 
beam, the lecturer showed that the stream, rendered 
visible by the traces of gas remaining in the cylinder, 
could easily be bent into various complicated curves 
and loops by bringing a small electromagnet up to 
the cylinder. The cathode-ray stream in this 
experiment was produced by a heated filament and 
focused by passing it through two focusing dia- 
phragms in a separate tube connected to the 
cylinder. The slow velocity necessary to give a 
large deflection with a moderate field strength was 
obtained by using an accelerating voltage of only 
about 400. 














NOTES. 


THE REORGANISATION OF ELECTRICAL 
DISTRIBUTION. 
Not always when the Government appoints 
a Committee to investigate a particular subject 
does any further action follows the publication of the 
report. The announcement by the Minister of 
Transport last week that it is proposed to adopt 
the Report of the McGowan Committee on the 
Reorganisation of Electricity Supply, is therefore 
interesting in itself. Though it would not be 
possible, said Mr. Hore-Belisha, to deal with the 
matter during the present session, it was proposed 
to communicate an outline of the proposals to the 








barrier taking the form of a cylinder with a| motion, and also perpendicularly to the field. As 


principal interests affected and to discuss with the 


| associations concerned any points they desired to 


raise. As will be remembered, the McGowan 
Committee was set up specifically to deal with the 
problems of electrical distribution as distinct from 
those of generation and transmission, and its 
report was published last July. It recommended 
that the country should be divided into a number 
of areas and that suitable schemes of amalgamating 
the distribution undertakings in these areas should 
be worked out by a District Commissioner. These 
schemes might be approved by the Electricity 
Commissioners, if the undertakings affected agreed 
to them or if the annual outputs of any undertakings 
which were to be compulsorily acquired did not 
exceed 10,000,000 kWh. Where compulsory acqui- 
sition of larger undertakings was concerned, however, 
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the scheme had to be confirmed by the Minister of | the Bill applied only to British manufacturers, and | TWO-STAGE PORTABLE AIR 


Transport and approved by Parliament. In this|a clause should be included which would prevent | COMPRESSOR. 

way it was hoped considerably to reduce the number | the importation of cheap and unsafe plant. Mr.)  qy¥ use of pneumatic plant is continually extendi 
of the undertakings which at present exist--643— | J. H. G. Monypenny was in the chair. | particularly in all branches of civil engineering a 
and thus open the road not only to eventual possible | | but up to the present, the use of portable compressor 
public ownership, but to more rapid development, |AWaRD or Honours to Mr. C. E. GUILLAUME. | of Jarge capacity has often been limited by their lange 
greater uniformity of tariffs, and standardisations| A token of appreciation for his work as director | Size and weight, rendering it difficult to bring them 


of systems and voltages. These proposals have | of the Bureau International des Poids et Mesures, | close to the working site. This difficulty should be 
been accepted by the Government with two major | and to mark the occasion of his retirement and | anes aint teasuibeds ay ‘Secale. "Witieing en 
modifications. The schemes will be prepared: by the | : mt 4 > direc bye ne et gy eal? Apes cares - OUens, 
Electricity Commissioners and wil ieahaies “con- | -apeonmner Sonat aadinetnain Bdoward | ewan hee nr relly a a — - 
firmation by the Minister and approval by Parlia- | Guillaume by his eclleagues " collaborators and oo a - a eo ne -_ “ ae mw 
: . : : f é 8, é ‘ size have been reduced to such an extent that the 

ment, irrespective of the size of the undertakings | friends, at the Pavillon de Breteuil, Sévres. This | unit is no heavier or larger than sets of about half 
affected. During the past nine months the solution | took the form of a medal bearing on the obverse | the capacity built a few years ago. The compressor 
suggested by the Committee has been examined by | the effigy of Mr. Guillaume and, on the reverse, | is a two-cylinder two-stage unit with a displacement 
the electricity supply industry and has given rise succinct particulars of his researches. The Medal | of 360 cub. ft. per minute and an actual free air delivery 
a ne amount of opposition, especially from | also recorded that the recipient was a Membre | ° + elited "kaki "py bthce dhe Meabetatiaenee a 
those undertakings whose absorption is envisaged. | (: »V ; »F e . Uys ~=tthegggree ’ a4 ee ae 
ies Giidey‘Saah“eme hil deadl wet Siesemeiente te = oan mg sarees low-pressure cylinders are 6} in. and 84 in., respectively, 
. ‘ — %<" | and the stroke of both pistons is 5}in. The compressor 

probably due to uncertainty as to what the Govern-|and that he had laboured at the International | does pot call for detailed description, as it is generally 
ment’s action would be and when it would take | Bureau of Weights and Measures from 1883 to 1936, | similar to other Holman models which have already 
place. Interest will now, however, be aroused, | having been appointed director in 1915. The | been described in our columns. p 
and it is certainly a wise step to give an opportunity | presentation was made by Mr. Alphonse Dunant,| The compressor is direct-coupled to a McLaren four- 
for discussion at this very early stage by those who | Minister of Switzerland in France, who, with Mr. cylinder airless-injection engine, and it is stated that 
will have to work under the new Act. This, indeed, | Vito Volterra, of “Rome, ‘President of the Inter- 4 2 one we eee a me hero ~ 
is one of the cases where experience has taught | national Committee of “Weights and Measures, a we aaied abe Nor ts — . Sito anaten ie aeeetiedie 
something. The Electricity (Supply) Act of 1919) presided over the presentation committee which | jjentical with shen: Mal nentnadial described in Eners- 
was largely unworkable because those most inti- | comprised representatives of all the scientific and | EERING, vol. exl, page 6 (1935), but has a somewhat 
mately connected were hardly consulted in_ its | technical -bedies with which Mr. Guillaume is con- | larger cylinder bore. The actual bore is 142 mm.. 
preparation, and because it was allowed to become | neeted. "The ¢hairman of the organising committee, | while the piston stroke is 200 mm. The power is 
the sport of political interests during its passage | which was responsible for the design of the Medal, ample to maintain an air pressure of 100 Ib. per square 
through Parliament. To some extent this pitfall | was Mr. Paul Janet,.and the other members were inch continuously, and & pressure of 150 Ib. per square 
was avoided in the case of the 1926 Act. though Mesers. G. ‘Brandt, P. Cheve i, P. Ditisheim, inch for short periods. A small single-cylinder petrol 
recent events have Shown that not every obstacle | A, Perard, A. Portevin and G. Valabregue. At the a a trite per po ps 
to easy working has been circumvented. It is | meeting, Mr. Jean Perrin, Membre de !’Institut and | provided with ‘ friction pulley which engages with 
to be hoped, therefore, that the new measure will be Under-Beeretary of ‘State for Scientific Research, | the grooved flywheel of the McLaren engine. Tb: 
agreed, as far as is humanly possible, by all those | conferred wpon Mr. Guillaume ‘The Cross of Grand | cooling of the ‘cylinders of both units is effected on 
concerned before it is presented to Parliament | Offieer of the ‘Legion of ‘Honour. ‘The French | the Holman patented parallel system. Water from 
and that thereafter amendments, which are likely | Government thus honoured «a ‘Swiss scientist who | the radiator is pumped through, and while the com 
to complicate and to detract from its usefulness, | has spent his whole career in France and who has | PT°**°r receives a full and constant supply, a thermostat 
will be firmly resisted by the Government. | done «great work in the realms of thermometry, | "2™!*tes the flow through the engine jackets. The 
. compressor is thus kept as cool as possible, while the 

| metrology, metallurgy and chronometry. It is of | temperature of the engine is automatically maintained 
interest to recall that Mr. Guillaume has:made some | 4¢ the point giving maximum efficiency. The set is 




















CHEMICAL PLANT MANUFACTURERS AND THE 


Facrory BIL. | valnente contributions to our knowledge on the | fitted with an air receiver of a capacity of 9 cub. ft 

In accordance with the usual custom. the. Annual | ni¢kel steels and is the inventor of the alloys Invar | built to British Standard Specification for a working 

Dinner of the British Chemical Plant Manufacturers | and Blinvar. | pressure of 150 Ib. per square inch. This receiver is of 

\ssociation, which was held at Jules’ Restaurant riveted construction and is fitted with a safety valve. 
al Cle mn, c aus ela 2 e es cs ri ~~ . ‘ ; P ; ; f 

lor treet. London. S.W Thursday M: +h 4. | Hypro-E.Lectric PRo@RESS IN CANADA. | pressure gauge, drain cock, inspection door, and 

deTmyn-street, London, 5.W., on Lhursday, Mare a4, | delivery manifold with air cocks. Various types of 


The latest Annual Review of hydro-electric pro- | mounting are available tor the set. The model illus- 
gress in Canada, recently issued by the Minister of | trated is mounted on steel wheels, and has an overall 
Mines and Resources, indicates that 36,745 h.p. of | length of 11 ft. 9 in., an overall width of 5 ft. 7 in., 
new plant was set to work during 1936, bringing | and an overall height of 6 ft. 5 in. The net weight is 


7 55 Thi 8,685 . ; 1 te < ich is ~d above the 
the total in use up to 7,945,590 h.p. This compara- aes > x ~ = ate pp hog 
receiver, a8 shown, has a ¢ it} 24 o: a 


was followed by a discussion on a matter of topical 
interest. This year the subject chosen was the new 
Factories Bill, with which Mr. D. R. Wilson, H.M. 
Chief Inspector of Factories, dealt informatively in 
a short speech. The Bill, he said, was a formidable 
document, containing 152 clauses, but he proposed | tively small addition is a result of the conditions | 
to speak only on that part which dealt with safety. | ruling in the industry between 1930 and 1933 when, | 
The clauses in this part were of three kinds. The | it will be remembered, there was a large decrease in 
first amplified existing regulations, such as those | consumption. Prior to 1930, a number of major 
relating to hoists. The second made the require- | developments had been undertaken, with the result 


ments now in force in certain industries only, more | that there has been and still is an excess of genera- ELEMENTARY ENGINEERING 











LETTERS TO THE EDITOR. 





general. For instance, the regulations dealing with | ting capacity, though the recent increase in the power THERMODYNAMICS. 

vessels containing dangerous liquids would be | load is rapidly diminishing thisexcess. This position To tu Eprror or ENGINEERING. 
applied not only in the chemical industry, but | may be illustrated by saying that since May, 1933, | esi 00d, ‘ierecenideliet yeeields te’ your lesue 4 
universally, and those dealing with crane chains|there has been a gradual increase in output, and | po perary 26. ota oa). ‘oe perm Be to correct th 


used in docks would be enforced elsewhere. The during 1936 the monthly output showed a sub-| poviewer of Elementary Engineering Thermodynamics. 
third new departure was that manufacturers would | stantial rise over the corresponding figures of 1935. | in his view that the specific heat of a substance is 4 
be made jointly responsible with the users for the | The output imthe first ten months of 1936.was in fact | ratio, and, therefore, a dimensionless quantity, may 
safety of the machines. Every new machine would | 9} percent. greater than in the corresponding period | be interested to know that one of the classical books 
have to compiy with certain conditions, such as | of 1935. Of the 36,745 h.p. increase during the past |on the subject, namely, Preston’s Theory qf Bet, 
fencing, so that the buyer would be certain it was | year, no less than 30,000 h.p..was accounted for by | @ / - ; + of 
roperl rded . r ; : ; ~ | tion will be found on page 34 of the section on Heat, © 
properly guarded, and it would be an offence to| the installation of a fourth unit at the Maclaren- | “ =. Dichard Glaze 
Hs ; : . ms ‘ " Heat, Light and Sound, by the late Sir Richard Gla 
sell a machine which would contravene this regula- | Québee Power Company's station at High Falls, on | },,oj F.R.S.. one-time Director of the National 
tion. ‘This clause might even be extended in scope. | the Lievre river. This brings this station up to its | ppysical Laboratory, where the following definition 
Indeed, it might be said that the whole object of | full capacity of 120,000 h.p. In Ontario, the Hydro- | wij] be found: “ The ratio of the quantity of heat 
the Bill was to raise the general standard to that of | Electric Power Commission completed a 1,750-h.p. | required to raise the temperature of a given mass : 
good existing practice. As it was, there were too | set at the Rat Rapids station on the Albany River, | any substance 1 deg. to the quantity of heat rye 
‘ ; ~ 4 2 ee Iiige a Ss ‘ : , ed ss of e 
many people empoyed. under unsafe conditions. | and in Nova Scotia the Power Commission added a | to raise the temperature of an equal , Be : 
> « . * . . “rr (i . > » specific > es pstanc 
Returns showed that more accidents were due to) 4,300-h.p. set to its Ruth Falls station on East deg. is called the specific heat of th ‘a cific 
aaa ; : , 7 ’ : “wes ; . Heat changes are measured by the product of spt 
faulty maintenance than to design and construc- | River Sheet Harbour. Several small installations : é : limensionally 
| , : - heat < mass < temperature change, or dimen _ 
tion, and it was a question whether makers would | were also completed in British Columbia. On the | q — yy sp. heat being dimensionless. 
not do well, in their own interests, to see that the | other hand, more than one important extension is| The expressions specific heat and thermal capacity 
plant was kept in a proper condition. Ln the course | conteraplated during the present year. In Quebec, | are analogous to specific gravity and density. which 
of the discussion which followed, Mr. J. A. Reavell | a 66,000-h.p. station is being constructed at Out- | have the same value in the C.G.S. system, but different 
said that buyers did not always realise that protec- | ardes Falls on the Outardes River and in Ontario | values in the F.P.S. system. ; 
tion cost money. He agreed that it should be made the development of a 10,000-h.p. site at Ragged| It was stated in the review, on page f 
compulsory, and that manufacturers should be held | Rapids on the Musquash River is under considera- | of omy the ‘ If a py Adee as GU 
responsible and he welcomed a Bill which did this.| tion. In Saskatchewan, the Churchill River Power | Gir “anaacteiite Gs cceitant R divided by Joule’s 
All reputable tirms gave service, as Mr. Wilson had | Company is installing a 19,500-h.p. unit at its equivalent J, whiel is equal to the difference of the 
suggested. Mr. A. J. 8. Hooton, while agreeing | Island Falls station and the City of Winnipeg is | ¢ywo specific heats (Sp, Sr) of a perfect gas, must also 
with what Mr. Reavell had said. poimted out that | erecting a 12,500-h.p. set at Stave Falls. | be regarded as a quantity of energy, and some difficulty 


defines specific heat as a ratio. A further corrobora- 
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arises in equating the units on the two sides of the 
pv 
= 


characteristic equation = R for unit quantity of 


: mR - ‘ : . 
gas. Since —- 1-985, a dimensionless quantity, 


m being the molecular weight of the gas, it would appear 
better to regard specific heat also as a dimensionless 
quantity.” 

Your correspondent endeavours to disprove the 
ibove statement. He confuses the issue by using 
symbols having a different meaning in his communica- 
tion to that in the review, and by stating, ‘So R is 
not dimensionless and I have never seen it so regarded.” 
(The symbol R should read mR to agree with the review.) 


As seen above, it was stated in the review that ~ 


, ? R. ’ ; 
was dimensionless, and therefore 5 is dimensionless, 


= Sp — Sv this gives agreement 


with the convention of dimensionless specific heat. 
Again, quoting your correspondent, “ r is expressed 
in ergs per gm. per degree’; this is a correct stafe- 
ment, and rewriting it as an equatiom and using the 
ft.-Ib. 
deg.-lb. 
in units more familiar to readers of Engineering 
Thermodynamics. The dimensions R are identical with 
the dimensions of J (which are L?T-2@) or pn = 
abn heat 


deg -lb.” 


, R 
not R, and since + 


orresponding symbol given in the review, R = 


on . . : . 
The ratio — causes all dimensions to vanish, 
R ft.-lb. 


deg.-lb. 


deg.-Ib. 


that is, 7s 
t.-1b,. 


a dimensionless 
quantity 
Yours faithfully, 
, R. H. Grunpy. 
City Technical College, Liverpool. 
March 2, 1937. 








THE LATE MR. WILLIAM TAYLOR, 
O.B.E., F.R.S. 
To THe Eprror oF ENGINEERING. 

Wan May I add a small tribute to the late Mr. 

illiam Taylor in respect of work which is probably 
rr widely known ? In his contributions to engineering 
ee. 1s in other matters, he was a pioneer. 
~~ than a quarter of a century ago he proposed 
Volutionary changes in engineering curricula by the 
> agnans n of a much larger element of the science 
; the workshop. His advice was not then generally 
‘cepted, but recently teaching of this kind has made 
much headway. 
an in 1928, he advocated a reconsideration of 
ae of engineerjng colleges on the training of 
— engineers, urging that the bias was too 
“tgely to design, and that more attention should be 


of management and syllabuses now widely in use in 
technical colleges owe much to his initiative, criticism 
and constructive ability. 

Modest and disinelined to personal publicity, he 
was nevertheless always at.the willing service of those 
who asked his help. He visited various short courses 
held at Oxford and Loughborough by the Board of 
Education for engineering teachers, when new ground 
was being broken. His inspiration and personal charm 
always made him a weleome guest. 

Yours faithfully, 
ARTHUR MORLEY. 
9, Highfield-road, Purley. 
March 6, 1937. 








ARTIFICERS. POR THE ROYAL 


NAVY. 
To THE Eprror or ENGINEERING. 

Srr,—A chance in a thousand presents itself at the 
present moment to young men with a knowledge of 
engineering whose future may be insecure. The Royal 
Navy can take them now for its agtificer branches 
engine-room, electrical and ordnance. 

There must be many to whom such a prospect will 
appeal; young men who have served their apprentice- 
ship with shipbuilding and engineering firms, or who 
have had experience in workshops and garages. Even 
those whose future is comparatively bright might 
well prefer a life aboard ship to the prospect of doing 
the same work in the same place for the rest of their 
days. But to those others who see themselves con- 
demned already to a blind-alley job, a career in the 
Navy has much to offer. 

Briefly, when a man reaches the age of twenty-one, 
he should be earning up to 56s. per week, which is 
good when one remembers that in addition to it, the 
sailor has excellent food, clothing and comfortable 
quarters—not to mention free grog and duty-free 
tobacco. 

Every young artificer has the opportunity of being 
promoted to the rank of Warrant Officer, and even if 
he does not achieve this position, as a married man 
with two children, he can earn up to 51. 17s. Od. per week. 
At the end of his career in the Navy he is entitled to 
a substantial pension for life and has a fine prospect 
of profitable civilian employment ashore. 
Apprentices and engineers between the ages of twenty 
and twenty-eight are now wanted, and all those who 
are interested should enquire at the Post Office for the 
address of the nearest Naval Recruiting Officer, from 
whom full particulars of pay and service conditions 
can be obtained. 
The young men themselves will, I am sure, be grate- 
ful to you, Sir, for drawing their attention to these 
facts ; and in doing so, may I say that you are per- 
forming a service to the community as a whole, for 
whom an up-to-date and effective Navy is the best 
guarantee cf a strong and united British Empire. 
Yours faithfully, 
Coutiw Burst, 

Lt.-Commander, R.N. 

28, Grosvenor-place, London, 8.W.1. 
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|\COOLING AND FINISHING PLANT 


| FOR ROLLED PRODUCTS AT 


FRODINGHAM. 

Tue steady growth in the demand for rolled products 
| has rendered necessary the remodelling of our rolling- 
| mill installations, and, of late years, increased attention 
|has been paid to the design of the high-capacity 
| mechanical cooling bed or bank, upon which the rolled 
| products are aligned for rapid cooling prior to inspection 
}and dispatch. A modern installation of this type, 
| which embodies several original features, has recently 

been put down at the Frodingham plant of Messrs. 
| Appleby-Frodingham Steel Company, Limited, Scun- 
| thorpe, Lines., one of the constituent companies of 
Messrs, The United Steel Companies, Limited, Sheffield. 
| The installation deals with the products of the 32-in. 
| section rolling mill of the Frodingham plant, comprising 
the full British Standard range of sections and including 
joists up to 24-in. by 7} in. and many special sections 
and sheet-piling sections. The new installation, which 
is illustrated in Figs. 1 to 4, on pages 296 and 297, is 
electrically-operated throughout and comprises. a 
travelling rolled-produect stopping machine—usually 
termed a “ bar stopper”; a mechanical cooling bank, 
| complete with approach roller train, turn-up and 
| turn-down gear, and delivery roller train; two roller 
straightening machines; and a cold bank equipped 
with an overhead crane and furnished with loading 
sidings. 

The travelling bar stopper, as its name implies, 
arrests the section issuing from the run-out roller train 
of the mill after the completion of rolling, and enables 
predetermined lengths to be cut off by a hot saw. 
The lengths into which sections can be cut range from 
16 ft. to 75 ft., and the operator reads the position 
from a conveniently-placed scale, which is graduated 
in feet and inches. The machine is located just beyond 
the hot saw and runs on bridge rails, one of which is 
supported by a cast-steel beam, to which is fitted a 
toothed rack having vertical teeth. The main frame 
of the machine is of cast steel, and it is fitted with 
cast-steel wheels, the drive being supplied by a 25-h.p. 
reversible motor giving a travelling speed of 300 ft. 
per minute. By means of an electrically-operated 
change-speed gear, however, the speed of the machine 
can be instantly changed to 60 ft. per minute to 
enable fine adjustments to be made on the scale. Where 
| possible, roller bearings have been incorporated in the 
| machine, the remainder being of the split bronze type 
having removable caps. The hot circular saw revolves 
at a peripheral speed of 14,000 ft. per minute, and it is 
capable of cutting the largest sections rolled at a rate 
of one foot per second. 

As soon as the saw has finished its cut the lengths of 
rolled product are conveyed to the cooling bank by a 
roller train, about 250 ft. long, extending from the cold 
saw to the end of the bank, This roller train comprises 
33 individually-driven electric rollers and is seen on the 
extreme right in Fig. 1, which gives a general view 
of the mechanical cooling bank taken from a point 
adjacent to the travelling bar-stopping machine and 
cold saw. The rollers, which have a peripheral speed 
of 500 ft. per minute, are of cast iron with shrunk-in 
steel stub axles, driven directly by low-frequency 
motors and carried in roller bearings on a rigid sectional- 
steel framework. Below the floor plates in the roller 
train are fitted nine stoppers, which are raised into 
position by electrically-operated thrusters. These 
stoppers arrest the sawn length of joist or other rolled 
product in front of the requisite section of the mechanical 
cooling bank. The latter is divided into six of these 
sections ; the first is 64 ft. long, the second and third 
each 24 ft. long, and the fourth, fifth and sixth each 
44 ft. long. Each of the six sections can be operated 
individually ; alternatively, sections 1 and 2, 2 and 3, 
3 and 4, and 5 and 6 can be worked together by series 
of clutches and electric thrusters. 

After arrest by one of the stoppers, the rolled product 
is pushed from the roller train on to the cooling bank by 
fingers which are ‘‘ ambushed ”’ on the return so as to 
clear oncoming sawn lengths of sections; each finger 
is controlled by its own solenoid. Immediately after 
being, pushed on to the cooling bank, joists and channels 
are turned up on to their flanges by turn-up arms. 
Other sections, such as angles and flats, are left in the 
as-rolled position. Six groups of turn-up arms, one 
group for each of the six sections into which the bank 
is divided, are provided. They are arranged in three 
pairs, each pair being operated by a 25-h.p. motor, 
A second movement of the pushing gear removes the 
turned-up joist to the main conveying system of the 
cooling bank, the fingers of. which are visible in Fig. 1, 
at the same time as the following bar is being positioned 
over the turn-up gear. The time cycle is normally 
five seconds. The conveying systems of the six sections 
of the cooling bank are driven by three 80-h.p. motors, 
and the arrangement is such that sections 1 and 2 
are driven from one motor, and 3 and 4, and 5 and 6, 
respectively, from the other two. Gearboxes enable 











the Ska the work of making things. He pointed out 
is Sachin - lentific work in materials and processes, 
his er tools and in management. Even though 
tindles. 1 man a rather cold reception in some academic 
Unies, ‘ vas not entirely without effect even in 

Titles. He was keenly interested in the subject 


March 2, 1937. 





the five-second time cycle to be changed to a ten-second 
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cycle whenever necessary. As the rolled produets are | 
equally spaced on the bank, as shown in Fig. 1, and | 
an adequate depth is provided beneath the bank, very | 
rapid natural air cooling takes place. 

As will have been gathered from our description, 
the joists and other rolled sections on the bank reach 
the outgoing side in stages. Here a turn-down gear, 
similar to the turn-up gear on the ingoing side, brings 
the joists and channels back on to their sides, which is 
the correct position for entering the roller straightening 
machines. The arms of one of the turn-down equip- 
ments are seen in action in the left foreground in 
Fig. 1. The rolled products are pushed, by the fingers 
of the bank conveyor, on to the delivery train, which 
comprises 30 rollers. These are similar to those in the 
roller train on the cold-saw side of the bank and the train 





is seen on the left in Fig.1. As the roller straightening 
machines are at the end of this outgoing roller train, 
the latter constitutes the feeding medium for the | 
machines. The roller straighteners are housed in the | 
building shown in the background in Fig. 1, which, 
it will be seen, extends across the whole width of the | 
cooling bank. 

Having described the cooling bank and its equipment, | 
ome particulars may be given of the controlling 
arrangements. One man, in a control box on the in- | 
going side, has charge of the cold-saw roller train, the 
under-floor stoppers, the push-on gear, the turn-up 
equipment, and the main conveyor, and when a 
section of the bank is full, he switches over the control | 
of this section to a man on the delivery side, who is 
stationed in the box seen near the centre of Fig. 1. 
This man thereafter controls the main conveyor, 
turn-down equipment, and the roller train which feeds 
the straightening machines. Immediately in front of 
the roller straighteners, under the roller train, is a/| 
travelling bar lifter which can be raised under a series 
of openings in the floor plates to assist cambered bars, | 
such as angles, into the machines. The lifter can only 
be raised when immediately below an opening, its | 
position being shown by an illuminated tell-tale. 

As indicated at the outset, two roller-straightening | 
machines, a smaller and a larger, are provided. The | 
smaller machine, a view of which, taken from the | 
exit end, is given in Fig. 2, is driven by an 85-h.p 
motor, while the larger machine, which stands behind 
the operator in Fig. 2, is driven by a 200-h.p. motor. 
Both machines are of the overhung seven-roller type, 
und, between them, cover the full range of sections | 
rolled. We were informed that since their installation | 
some months ago, 130,000 tons of sections have been 
passed through the straightening machines and that 
No complaint has been received from any client. 
The two machines, together with a by-pass roller rack, | 
are mounted on a travelling platform, so that either 
the small or the large machine, or the by-pass rack | 
can be brought into line with the delivery train of the 
cooling bank. The remainder of the space in the 
roller-straightener building is occupied by stocks of | 
rollers, sleeves, &c., and the mandrels for correctly 
The building is served by 


pre-assembling the rollers. 
an eight-ton overhead crane and we understand that | 
roller changing can be carried out with ease ~ 

rapidity 
The rolled products are delivered from the straight- 
eners, by means of a train of 18 rollers, on to the cold | 
bank of the plant, which is arranged immediately 
beyond the straightener building. Here the joists and 
other rolled sections are inspected, labelled and 
generally prepared for dispatch. The situation of the 
cold bank may be gathered from Fig. 1, which shows, | 
in the background, the travelling crane serving the | 
cold bank and the loading sidings. A general view of | 
the bank, takea from the crane gantry, is given in 
Fig. 3. The above-mentioned train of 18 rollers is 
similar to those of the cooling bank, and, as may be | 
discerned in Fig. 3, bisects the cold bank longitudinally. | 
Three under-floor stoppers are provided in the erain | 
to serve the three pairs of sections into which the uel 
| 


on each side of the 
bank roller train, are each 60 ft.. two are each 20 ft., 
and two are each 40 ft. in length. The rolled 
sections are pushed from the roller train on to the 
steel skids of the bank, which are kept well greased, 
by fingers capable of being ambushed on the 
return stroke. As is the case with the cooling bank, 
each of the three steppers has its own thruster and 
each finger its own solenoid. As will be clear from 
Fig. 3, the track of the overhead crane is at right 
angles to the roller train of the bank. The main 
feature of this portion of the plant is that the stanchions 
and girders of the crane gantry are of all-welded con- 
struction, the only exception being the main girders of 
the crane itself, which are of high-tensile steel. The | 
crane, a closer view of which is given in Fig. 4, was | 
constructed by Messrs. Joseph Booth and Brothers, | 
Limited, Rodley, near Leeds ; it is a 7}-ton unit having a | 
span of 130 ft., and is of the rigid-beam type. It is pro- | 
vided with motor-driven extensions to the beam, to | 
facilitate the handling of long bars. Under the gantry are | 
side presses, a cold saw and other machine tools, and | 


is divided. Two sections, one 
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Fic. 2. 


as will be seen in Fig. 3, the cold bank is well provided | 125 r.p.m., and a motor current of 725 amperes 
| with sidings for the rapid dispatch of rolled products. | two sets running the corresponding figures were 8-45 





Mecuanicat Coonttne Bank. 


Engineering 


ROLLER STRAIGHTENING MACHINE. 


With 


The entire finishing installation has been designed | knots, 110 r.p.m., and 475 amperes, and, with only one 


by Messrs. Maschinenbau A.-G. vorm Ehrhardt und | set, 6-27 knots, 80 r.p.m. and 200 amperes. 


Sehmer, Saarbriicken, Germany, in conjunction with 
Messrs. Appleby-Frodingham Steel Company’s own 
engineers. The arrangement is such that products on 
which no delivery restrictions are specified are actually 
straightened and on wagons within an hour or two of 
the completion of rolling. 





DIESEL-ELECTRIC PILOT CUTTER 
** VIGIA.” 

AN interesting application of the Diesel-electric drive 
to a coastal vessel is afforded by the Trinity House 
pilot cutter Vigia, which has recently left the hands 
of the builders, Messrs. Fellows and Company, Limited, 
Southtown Dry Docks, Great Yarmouth. Of a length 
of 92 ft. between perpendiculars and with a moulded 
breadth and depth of 20 ft. and 10 ft., respectively, the 
vessel has a notable amount of accommodation. This 
roominess is contributed to by the comparatively small 
engine room in which, though only 23 ft. long, are 
three 66-kW generating sets flanked by fuel tanks, 
a 240 shaft horse-power propelling motor, a single- 
reduction gearbox, a switchboard, a heat exchanger for 
the engine cooling water, and motor-driven sea and 
sanitary pumps. A vice-bench, locker and shelving are 
also provided in the engine room. The vessel has a 
single propeller, the system of three generating sets 
giving a good range of powers and speeds. Representa- 
tive figures obtained during the trials illustrate this. 
With all three sets running a mean speed ahead of 
8-97 knots was obtained with a propeller speed of 











In this last 


condition the maximum loading on the engine con- 
cerned is limited to about 80 per cent. of the rated 


|} output. The Diesel-electric system installed is that of 


Messrs. The British Thomson-Houston Company, 
Limited, Rugby, which firm manufactured the whole 
of the electrical propulsion equipment, the auxiliary 
electrical machinery and the switchgear. The engines 
of the generating sets were supplied by Messrs 
Associated Equipment Company, Limited, Southall, 
Middlesex. 

The engines are of the compression-ignition type 
each rated at 100 h.p. at 1,650 r.p.m. The generators, 
to which they are directly coupled, are of the B.1 -H. 
250-volt. direct-current shunt-wound type of 66 kW. 
The propulsion motor is 50/240 shaft horse-power at 
500/1,050 r.p.m. continuous rating. The reduction 
gearing is of the double-helical type and a Mi hell 
thrust block is embodied in the gear case, while the 
B.T-H. patent field booster is mounted on top of It 
and is belt-driven from an extension of the pinion 
shaft. The function of the booster is to limit the pea 
loads during propeller acceleration and revé rsal to & 
safe value for any operating conditions. A high degree 
of stability is thus ensured for.the propelling syste™: 
The series speed and field control is normalls effected 
by means of solenoid-operated contactors 
through a master controller mechanically driv 
bridge telegraph. For emergency handling _— 
switch on the switchboard isolates all contactor ane 
relay solenoids and manceuvring is then eft ted z 
hand-operated interlocked switches as directed on te 
telegraph. The bridge controller is very resp 
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COOLING AND FINISHING PLANT AT FRODINGHAM. 


(For Description, see Page 295.) 














Fig. 4. 


will be gathered from the results of reversing trials 


ma ‘ , : : 
de with two engines running and the vessel moving 


a at slack water at Yarmouth. The propeller 

Spec . 

ae was 110 r.p.m. and the ship speed ahead was 

a ‘e ® Knots. Movement of the bridge control 
“ed reversal to astern motio , . i 

9 seconds, n motion of the propeller in 


Offthe we Tn a further 41 seconds, all ahead way was 
Py = and the propeller was running at 50 r.p.m. 
pate ~ N vement of the controller reversed the 
in Anes the propeller running ahead at 100 r.p.m., 
iene the vessels starting to move ahead under 
Power in a further 5 seconds. 

either Ginn clon provided by the booster is complete 
and, shoul control from the bridge or the engine room, 

wld the circuit-breaker of any of the generators 
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Crane Servine CoLtp Bank. 


open, means are provided to reduce the propelling load 
automatically to a value within the normal capacity of 
the generator or generators left in service. Only one 
engineer is required and we understand that the engines 
can be started from cold and run up to full power in 
less than two minutes. 

In addition to the engine-room auxiliaries already 
mentioned, there is a windlass driven by a 12-h.p. 
motor. The auxiliaries are controlled from the main 
switchboard on which there is also a battery-lighting 
control panel. The batteries are housed in a recess in 
the engine-room forward bulkhead. The bridge equip- 
ment, in addition to the controller, includes a dimmer- 
controlled illuminated propeller tachometer and 





ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships for Royal Air Force Cadets.—The Air 
Ministry informs us that the Court of the Worshipful 
Company of Ironmongers is providing funds for the 
award of a scholarship annually, to the value of 50/., 
tenable at the Royal Air Force College, Cranwell. 
The scholarship is intended to assist cadets who are 
sons of officers or airmen of the Royal Air Force 
(including personnel seconded to the Royal Air Force), 
or of the Air Forces of the Dominions and Colonies. 
It will be awarded annually to a candidate selected by 
the Air Council and approved by the Company of 
Ironmongers from among those cadets who have 
competed successfully at the examinations for entry 
to the Roya! Air Force College, and whose circumstances 
render them eligible for the award. 

Scholarships in Electrical Engineering.—Applications, 
which must be received not leter than April 15, are 
invited for a number of scholarships awarded by the 
Council of the Institution of Eleetrical Engineers. 
These comprise the Duddell Scholarship, valued at 
1501. per annum and tenable for 3 years ; the Ferranti 
Scholarship, valued at 2501. per annum and tenable 
for 2 years ; the Swan Memorial Scholarship, worth 
1201. for one year ; the Sylvanus Thompson Scholarship, 
valued at 1001. per annum, plus tuition fees, and tenable 
for two years ; and the William Beedie Esson Scholar- 
ship, worth 1201. per annum, and tenable for two years, 
but renewable in approved cases for a third year. 
All are open to British subjects, the first being for 
matriculated candidates under 19 years of age on 
July 1. The second and third scholarships are for 
whole-time research and post-graduate work, the age 
limits being 26 and 27, respectively. Both the Sylvanus 
Thompson and the W. B. Esson Scholarships are for 
candidates who have served a minimum apprenticeship 
of three years, and the age limit is 22 in each case. 
Further particulars may be obtained from the secretary 
of the Institution, Savoy-place, London, W.C.2. 








LAUNCHES AND TRIAL TRIPS. 


*“* JoHILLA.””—Single-screw cargo steamer;  triple- 
expansion engine working in conjunction with a Bauer- 
Wach exhaust-steam turbine. Trial trip, February 20. 
Main dimensions, 375 ft. by 52 ft. 6 in. by 34 ft. Built 
and engined by Messrs, Barclay, Curle and Company, 
Limited, Whiteinch, Glasgow, to the order of Messrs. 
James Nourse, Limited, London. 

“* BALTIsTAN.”’—Single-screw cargo and passenger 
steamer ; triple-expansion engine working in conjunction 
with a Bauer-Wach exhaust-steam turbine. Launch, 
February 24. Main dimensions, 471 ft. 2 in. by 58 ft. 
6 in. by 32 ft. lin. Built and engined by Messrs. John 
Readhead and Sons, Limited, South Shields, to the order 
of Messrs. Frank C. Strick and Co., London. 
“Warana.”—Single-screw cargo motorship for coast- 
ing trade in New Zealand; single-acting, two-cycle, 
solid-injection, six-cylinder Stephen-Sulzer Diesel engine. 
Launch, February 25. Main dimensions, 319 ft. by 48 ft. 
by 26 ft. 6in. Built and engined by Messrs. Alexander 
Stephen and Sons, Limited, Linthouse, Glasgow, 8.W.1, 
for Messrs. Union Steam Ship Company of New Zealand, 
Limited, Wellington. F 

“* InKos1,”"—Single-screw passenger steamer; quad- 
ruple-expansion engine working with superheated steam, 
constructed by Messrs. The Wallsend Slipway and 
Engineering Company, Limited. Launch, February 25. 
Main dimensions, 410 ft. by 56 ft. by 31 ft. Built by 
Messrs. Swan, Hunter, and Wigham Richardson, Limited, 
Walisend-on-Tyne, to the order of Messrs. Thos. and 
Jas. Harrison, Liverpool. 

** Torr Heap.’’—Single-screw cargo steamer ; triple- 
expansion engine working in conjunction with a Harland- 
Elsinore exhaust-steam turbine, Launch, February 25. 
Main dimensions, 424 ft. by 58 ft. 6 in. by 37 ft. 3 in. 
Built and engined by Messrs. Harland and Wolff, 
Limited, Belfast, for Messrs. The Ulster Steamship Com- 
pany, Limited, Belfast. 

** Joun MILiteR.”—Steam tug for service in the Cape 
Verde Islands; compound inverted surface-condensing 
engines, Trial trip, February 26. Main dimensions, 60 ft. 
by 15 ft. by 7 ft. Built for Messrs. Millers and Corys 
(Ca; Jerde Islands), Limited, Cardiff, by Messrs. The 
Pa ae Shipbuilding and Engineering Company, 
Limited, Lytham. 

“Le Ticre.”’—Single-screw steam trawler for fishing 
in the northern waters of Iceland, Bear Island and the 
White Sea; triple-expansion engine fitted by Messrs. 
Amos and Smith, Limited, Hull. Main dimensions, 170 ft. 
by 28 ft. 6in., by 15 ft. 6in. Built by Messrs. Cochrane 
and Sons, Limited, Ouse Shipbuilding Yard, Selby, 
Yorks., for Sir Alec Black, Bart., Grimsby. 








University COLLEGE ENGINEERING Socrety.—The 
Engineering Society of University College, Gower-street, 
London, W.C.1, has in preparation the first issue of an 
annual Handbook and Journal, which will be sent free 
to former students of the College Engineering Depart- 
ment. Consequently, old members are asked to send 
their names and addresses, years at the College, academic 
and professional qualifications, present appointment, 
and also news of their contemporaries to Mr. P. H. Walker, 





direction indicator. 





Engineering Department, University College. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that on February 22 
the number of insured persons between the ages of | 
16 and 64, in employment in Great Britain, exclusive | 
of agricultural workers, was approximately 11,187,000. | 
This was 81,000 more than a month before, and 662,000 
more than a year before. There was an increase in 
employment, between January 25 and February 22, in| 
most of the principal industries. Those showing ie 

| 





greatest improvement included building and public- 
works contracting, tailoring, dressmaking, millinery, 
&c., boot and shoe manufacture, the cotton industry, 
general engineering, the motor-vehicle and aircraft | 
industry, pottery and earthenware manufacture, and 
shipping service. In none of the principal industries | 
was there a marked decline in employment. 


On February 22, the unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,391,932 wholly unemployed, 
161,834 temporarily stopped, and 74,079 normally in 
casual employment, making a total of 1,627,845. 
This was 61,378 less than the number on the registers 
on January 25, and 397,176 less than a year before. 
rhe total comprised 1,278,659 men, 45,535 boys, 
253,666 women, and 49,985 girls, Of the persons on 
the registers, about 49 per cent. were applicants for 
insurance benefit, and about 36 per cent. for unemploy- | 
ment allowances, while about 15 per cent. were un- | 
insured or were for other reasons not entitled to apply 
for benefit or unemployment allowances. 


numbers of 





Between January 25 and February 22, the numbers 
on the registers decreased by 6,118 in the London 
area, by 516 in the South-Eastern area, by 5,943 in the 
South-Western area, by 11,806 in the Midlands, by 
7,650 in the North-Eastern area, by 14,337 in the 
North-Western area, by 6,529 in the Northern area, 
by 4,584 in Scotland, and by 2,895 in Wales. As 
compared with the position at January 25, there were 
15,269 fewer unemployed in the building trades, 
3,247 less in public works contracting, 2,359 in the 
motor vehicles, eycles and aircraft industries, 2,126 
less in general engineering, 1,827 in shipping service, 
and 1,623 fewer in coalmining. As compared with 
the position at February 24, 1936, there were 
52,335 fewer unemployed in coalmining, 33,373 fewer 
in the building trades, 28,124 in engineering, 16,409 
less in metal goods manufacture, 15,475 fewer in 
shipbuilding and ship-repairing, 12,697 in the iron 
and steel industry, 12,551 in publie works contracting, 
and 11,028 fewer in shipping service. | 












Exactly what the operatives expect who are hinder- | 
ing the production of aircraft by ceasing work, is not 
easy to say, because the relations of the Engineering | 
and Allied Employers’ National Federation and the | 
engineering trade unions being what they are, their | 
action is clearly unconstitutional. All the trade unions 
which have members ied in the engineering in- 
dustry are signatories to the agreement known as the 
‘provisions for avoiding disputes,”’ and that agree- 
ment clearly defines procedure which has to be followed | 
when a difference arises, There must be no stoppage | 
of work until the conciliation machinery set up by that 
agreement has failed to find a solution of the difficulty. 
The stoppages of work which have taken place at 
Derby and also in London are, therefore, not only 
breaches of that agreement, but acts which definitely 
discredit the exccutives which negotiated it. That is 
an unfortunate «fect from the point of view of the 
operatives, because under the rules, the various central 
authorities are bound to withhold “ strike pay ” from 
the operatives who have acted, as the trade union 
phrase has it, “contrary to the interests” of the | 
organisation. From the trade union point of view, how- | 
ever, the worst feature of the unconstitutional strike is 
that it ignores the fact that what is done or left undone, 
affects, not the smal! minority which is participating 
in it, but the far larger majority who have no concern 
with the difference ov »r Which the trouble has arisen. 
The sudden, sectional strike is, in fact, a selfish man- 
cwuvre, Which gains nothing for the men participating 
in it and jeopardises not only the conditions, but also 
the wage rates, of the operatives in other branches of 
the industry 











The following statement was circulated on Monday 
by the executive council of the Amalgamated Engineer- | 
ing Union :—** The constitution of the A.E.U., and | 


ENGINEERING. 


| conditions, and over a period of years this has functioned | 


more or less satisfactorily. Shop stewards, so elected, 


are under the jurisdiction of the appropriate district 


committees, and, through them, the executive council. 
The functions of an accredited A.E.U. shop steward are 
restricted to the department or factory in which he is 
employed. The constitution provides for shop stew- 
ards in a given district to meet quarterly for official 
purposes, but no provision exists for shop stewards in 


any section of the industry to hold or to attend meet- 


ings other than those convened by the district com- 
mittee to whom they are responsible. The executive 
council of the A.E.U. dissociates itself from any aetion 
in consequence of the meetings of the unoffieial Shop 
Stewards Council referred to in the Press.” 


Cable messages printed in the daily newspapers 
suggest that the campaign of the Committee for 
Industrial 2) weap is making substantial headway 
in the United States. It certainly seems to be achieving 
a considerable degree of success in not only the motor 


| manufacturing industry, but also in the steel industry 


and one or two trades,of less importance. It should 
be noted, however, that in al] the agreements to which 
a (.1.0. union and an employer or group of employers 
is a party, the employers agree to negotiate only with 
representatives of that organisation on behalf of its 
own members. That means, although the Lewis 
unions may dislike the interpretation, that-if a worker 
chooses to belong to a company union or to @ craft 
union, he may still, if he is elected under a representa- 
tive arrangement, have a right to be heard in negotia- 
tions with the employers. 


A statement issued last week by the executive of 
the National Union of Scottish Mineworkers intimated 
to members and branches that unofficial strikes are 
wholly unjustifiable and do incalculable harm, being 
contrary to the best interests of members and opposed 
to the rules of the organisation governing stoppages of 
work. Members of branches where unofficial strikes 
were in operation were, therefore, called upon to resume 
work and allow negotiations for the settlement of the 
disputes in accordance with the machinery set up and 
approved by the organisation. The executive, it was 
added, viewed with serious apprehension the tendency 
of some branches to ignore the advice of their own 
accredited representatives. Sugh a policy, they 
pointed out, must have disastrous results for the 
members in every part of the: coalfields. 


The Standing Committee of the House of Commons 
which was considering the Annual Holidays Bill, a 
measure seeking to give a holiday with pay to all 
workers who had been in the same employment for at 
least twelve months, adopted last week an amendment 
which, in the opinion of the promoter of the legislation, 
Mr. Rowson, the Labour member for Farnworth, 
robbed the proposal of its obligatory character. He 
would, therefore, he said, have nothing further to do 
with the Bill. The amendment, which was moved 
by Mr. Louis Smith, the Unionist member for Hallam, 
provided that annual holidays should only be given 
where the Minister of Labour was satisfied that wages 
and conditions did not make it possible for employers 
to make provision for them, and that they should 
not be given to the detriment of the trade or industry. 
The Bill, as amended, was ordered to be reported to 
the House. The Government, it will be recalled, has 
set up a committee to consider the question of “* holidays 
with pay,” and both the Confederation of Employers’ 
Organisations and the General Council of the Trades 
Union Congress have decided to nominate representa- 
tives to serve on it. 


Giving an account of the ings of the twentieth 
session of the International Labour Conference, in the 
course of his presidential address to the New Zealand 
Employers’ Federation, Mr. A. C. Mitchell said that 
his experience of the engineering industry convinced 
him that in a business which was competitive with 
similar coneerns in countries where hours of labour 
were longer and the hourly rate of pay was less, an 
alteration in weekly hours and wages should not be 
introduced by legislative enactment, but as a result of 
direct negotiation between the employers and workers 
in that industry. 


Writing in the journal of the Amalgamated Union 


also an agreement between this and other unions and | of Building Trade Workers, Mr. George Hicks, M.P., 
the Engineering and Allied Employers’ National Federa-| says that. the “ wet time” scheme has taken shape. 
tion, provides adequately, by means of official shop| “It will be,” he continues, “a contributory scheme, 
stewards, works committees, works conferences, local | and its cost to the craftsman will be ld. per day. 


conferences, and a central conference, for dealing with | The employers will pay half the contribution. The 
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operatives. It will be embodied in industrial legis 
lation as part-of the law of the land. It will be adminis. 
tered by the Ministry of Labour. Inspectors will se 
that it is lawfully carried out. Payment will be made 
in respect to normal working hours, not overtime 
It is calculated that the fund of the scheme will amount 
to more than 2,000,0001. per year.” 


Mr. Hicks considers that this ‘‘ wet time ”’ insurance 
scheme is something which the Union ought to seix 
with both hands. There is no industry, he says, « 
haphazard as the building industry. Housing and 
slum clearance, industrial building, luxury building. 
bridge building in connection with defence work 
these and other jobs which the building trade operatives 
get, have nothing of permanence about them. Their 
livelihoods, he declares, are won upon the shifting 
sands of chance. The curse of building trades employ 
ment is its precariousness, and machinery and new 
methods are making it still more precarious. If this 
scheme is secured by and through Parliament, he adds. 
“we shall have made a_ substantial contribution 
towards introducing stability and a security into th 
fundamental conditions under which our livelihoods 
are obtained. We shall have achieved a reform o! 
substantial benefit to ourselves and have established 
a safeguard for those operatives yet to come into th« 
industry.” 


The weekly organ of the International Labour Offic 
at Geneva states that the German Minister of Labour 
recently gave a ruling with regard to the legality 
of the 96-hour fortnight. The Minister pointed out 
that the establishment of a 48-hour week by collectiv: 
regulations was just another way of maintaining the 
8-hourday. He was in no way opposed to the principl: 
of making up for time lost on working days of a given 
week by overtime effected during the same or thx 
following week. Therefore, unless other methods 
were expressly laid down by collective regulations, 
the introduction of the 96-hour fortnight, in accordanc« 
with the legal provisions governing hours of work, was 
permissible, whenever weekly hours of work were in 
principle limited to 48 by collective regulations. 


It is officially stated that the employment situation 
in the Union of South Africa is at present satisfactory 
and all able-bodied men can be found work. Though 
there were 3,383 unplaced applicants for employment 
on the registers of the Department of Labour in 
November last, they were either unfit persons for whom 
the Government would have to provide or semi-tit 
persons towards whose employment the Government 
pays a subsidy. There were 973 unplaced juveniles 
on the registers, many of whom had left school after a 
very elementary education and for whom it had proved 
difficult to find suitable employment. The Department 
of Labour is working out a scheme of psychological! 
tests for these young persons in order to classify them 
in groups. ¢ 

The South African Minister of Mines is reported to 
have said that 10,000 more European and 100,000 
more native workers will be needed in the next few 
years if gold mining developments continue at their 
present rate. A shortage of both categories of labour 
is feared. The demand for native labour has already 
outstripped the available supply and, with regard to 
Europeans, the Government mining training schools 
have been unable to get their full quotas of pupils. 


The Danish Government has introduced a Bill to 
amend the Social Insurance Act of 1933. One of the 
proposed amendments reduces the pensiona bli age 
under the non-contributory old-age pension schem 
from 65 to 60 years. Im requesting the Rigsdag to 
adopt this amendment, the Minister of Social Adminis- 
tration pointed out that the experience of recent year 
showed that it was becoming more and more difficult 


for elderly persons to earn their living by work. Phe 
reason for this lay much more often in the impos! 
bility of finding employment for elderly persons than 
in their inability to continue their work. It was 
with a view to assisting elderly persons, who, as a I sult 
of the state of the employment market, could not 
find work, that the Government proposed t reduce 
the pensionable age. J 
A. Royal Order issued in na pole 
i ie ' ts . <d for industri 
labelling of poisonous products intend me 


use. It is forbidden to deliver, despatch or a 
products or compounds of products erage 
poisonous and intended for use in industry, - in 
first attaching a “ poison” label, and ids ting, Ss 
the terminology laid down in Ministerial Orders, ri 
poisonous. substance or substances containes 2 & 


any differences regarding rates of wages and working | scheme will cover more than a million building trade | products or compounds. 
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VENTILATION WITH AIR CONDI- 
TIONING IN MODERN BUILDINGS.* 
By E. R. Dorsy, M.I.Mech.E. 
(Concluded from page 244.) 

Filters—Not only is it essential to remove dust 
in order to improve the quality of a manufactured 
product, but also to maintain the health and efficiency 
of the workpeople engaged upon the manufacture of 


the product. The elimination of fog, or tobacco smoke, 
is probably the most difficult problem, and various 


Fig. 16. DIAGRAM OF OPERATION OF AUTOMATIC 
, TEMPERATURE CONTROLLER 


» 











They are initially expensive and their maintenance 


is costly. In most cases the use of a viscous filter 
will suffice. There have been suggestions that the air 
after passing through a viscous filter may convey 
some odour of the oil, but this can only occur if a 
cheap and unsuitable oil is used, or where the oil is 
used for too long a period and becomes rancid. 

The cell type of viscous filter consists of two panels 
of “expanded metal,” enclosed in a frame. The 
box-like space is filled with metal shavings. (steel 
wool), steeped in oil. Such cells must be cleaned at 
intervals depending upon the quantity of dust carried 








actuating air enters through the pipe a, thence through 
a restriction valve c, which ensures an even flow, and 
then passes to the diaphragm control valve f on the 
steam supply pipe. The instrument is fitted with two 
air-pressure gauges, one showing the inlet pressure and 
the other the pressure in the pipe line to the diaphragm 
control valve. In the movement, an air leak valve « 
is arranged, the alteration of which varies the pressure 
in the control line and consequently the position of the 
control valve itself. The opening and closing of the 
air leak valve is controlled by the movement of the 
Bourdon tube h, which is effected by the expansion 






































Fie. 19. Automatic Humipity ConTROLLER OF 


THE Hyg@roscoric Type. 


methods have been adopted. 


the entrance 
by fitting f 


ry filters 
cloth, felt, 
tither by rappi bv reversing the ai » be washi 

ot by pvideee y reversing the air flow, by washing, 
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by the air. The cleaning may be effected by the removal 
f the dirty shavings and replacement by clean shavings, 
or by cleaning the shavings, re-oiling, and replacing 
them. 
18 in. by 18 in. by 4 in. deep, and has a normal capacity 
of 800 cu. ft. of air per minute. 
a number of plates, fixed at regular intervals. 
are covered with a viscous liquid to which adheres the 
re mane Se A large part of the fog} dirt collected from the passage of the air. Free 
ts the building through the constant opening of | moisture in the air is also retained. 
doors, and its volume may be diminished | becomes clogged with dirt it is easily cleaned and 
fog is ding doors several yards apart. When | re-coated. 
lr} present the extraction fan should be stopped. | strong soda water, rinsed in clean water, and allowed 
may be used which consist of finely woven | to dry. 

or paper, and these filters are cleaned | allowed to drain before being replaced in the frame.* 
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Fig.24. PSYCHROMETRIC CHART WITH EFFECTIVE TEMPERATURE 
LINES FOR STILL AIR CONDITIONS 
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THERMO-HYGROGRAPH FOR RECORDING TEMPERATURE 


AND Humpty. 


and contraction of the mer- 
cury in the thermometer bulb 
g fixed in the path of the con- 
ditioned air. 

The automatic humidity con- 
troller of the hygroscopic type 
is shown in Fig. 19, annexed. 
This operates on the com- 
pressed-air principle in the 
same way as the temperature 
controller. An air leak valve 
embodied in the mechanism is 
operated by a hygroscopic ele- 
ment so that the pressure in 
the control line is varied, and 
hence the position of a valve 
or damper, according to the 
humidity conditions required. 
The hygroscopic element is 
mounted in a tubular air 
channel, which is fitted with 
an air ejector to ensure good 
ventilation. The air channel 
is chromium-plated to mini- 
mise the absorption of heat. 
The left dial indicates the sup- 
ply, and the right dial the con 
trol. The view on the left 
shows the interior with the 
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A special type is built to a standard size of 


The inner case holds 
They 


The inner frame is shaken about in hot 





It is then dipped in the special liquid and | of a bimetallic coil. 


cover removed. The square 
object at the top is the air 
ejector, the central object the 


overload protection, the valve on the right is the air 
constriction, and the bottem central part the air 
leak valve. 
able the apparatus shown in Fig. 20, may be used. 
It is known as a. thermo-hygrograph and records 
temperature and humidity on one chart. The tem- 
perature scale is printed on the upper portion of the 
chart and the humidity scale on the lower portion. 
The standard range is from 10 deg. to 110 deg. F. 
When the filter | and 10 per cent. to 100 per cent. humidity. 
dity is measured by the effect upon human hair, of which 
several strands are stretched in the lower part of the 
frame ; the temperature is measured by the variation 


If a record of the humidity is desir- 


The humi- 


To find the relative humidity 


in a room the whirling hygrometer may be used, It 


Instruments.—The chief types of instruments used | consists of a frame upon which are fixed a dry-bulb and 


A diagram of the tempera- 


a photograph taken on the film.|ture controller is shown in Fig. 16, above. The | with distilled water. 





: z 
Pa read before the Institution of Mechanical 
eers on Friday, February 19. Abridged. 














-{ ete ling new filtering material. Such filters have | for controlling the air-conditioning apparatus are | a wet-bulb thermometer, the frame being fitted with 
stalled in this country in factories where photo- | actuated by air pressure of about 15 lb. per square inch 
de n is made, to prevent contamination of the | produced by a compressor driven by an electric motor 
y even the smallest particle which might cause | of fractional horse-power. 


a handle so that it may be whirled round like a watch- 
man’s rattle. 
woven sleeve over the bulb, this sleeve being wetted 


The wet bulb thermometer has a specia] 


After the instrument has been 


whirled for, say, 15 seconds, a reading is taken from 


* A filter of this type was described and illustrated | each thermometer. 
in ENGINEERING, vol. cxxvi, page 176 (1928). 


By means of Glaisher’s tables the 


relative humidity of the air may then be found. 
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Instead of referring to Glaisher’s tables, the diagram 
illustrated in Fig. 24, page 299, may be employed. 
Chis was produced at the research laboratory of the 
American Society of Heating and Ventilating Engineers 
in co-operation with the United States Public Health 
Service and the Bureau of Mines. Tests were aa 
upon a large number of persons under very varied 
atmospheric conditions. The physiological reactions 
of these persons were analysed and tabulated, thus 
providing the data upon which the chart is based. 
The chart is suitable for obtaining effective tempera- 
tures, under ordinary indoor atmospheric conditions, | 
and can also be used for ascertaining the relative 
humidity when the wet- and dry-bulb temperatures are | 





originated | 


known. The term “ effective temperature ” 
in the United States and is used for comparing the 
degree of comfort of different atmospheric conditions. 
All combinations of temperature, humidity, and air | 
movement which feel equally comfortable to the human | 
being have the effective temperature. For | 
instance, persons normally clothed and in still air} 
feel just as warm with the dry-bulb temperature at | 
66 deg. F. and the wet bulb at 60 deg. as when the 
dry bulb temperature is 70 deg. and the wet bulb 


same 


50 deg. In each case the effective temperature is | 
64 deg. F. 
Refrigeration.—If it is considered desirable to cool 


the air below that of the external air, a slight decrease 
in temperature of 2 deg. to 3 deg. F. may be secured 
by the use of cold water from the mains in the spraying 
nozzles. But ifa considerable reduction in temperature 
is required, a refrigerating plant must be used. Refri- 
geration is largely used in the United States for cooling 
the air delivered into buildings during the summer 
months, but it has been found undesirable to create 
an indoor temperature more than 15 deg. to 20 deg. F. | 
below the outside temperature. The type of refri- | 
gerator used may employ either the carbon dioxide 

or the ammonia process, but the former is preferable 

in buildings where many people assemble. The cooled | 
brine may then be passed through pipes fixed in the | 
water tray below the air washer, thus causing the spray 

or mist to be at a considerably lower temperature | 
than that of the normal water supply. 

Fig. 25, annexed, shows a special centrifugal refri 
gerator used for air conditioning, and Fig. 26 is a 
sectional diagram illustrating its construction. This | 
type of plant has been installed in London at Broad- 
casting House, and a number of other public buildings. | 
It is used solely for cooling the water used by the 
spraying nozzles in the air-conditioning plant. The | 
usual refrigerants employed in commercial machines | 
involve comparatively high operating pressures. The 
makers claim for the type illustrated, which employs | 
dichloromethane (CH ,C1,), that it is thermodynamically | 





more efficient than ammonia. It is stated to be| 
non-poisonous, non-explosive, non-inflammable, and 
non-corrosive. Over the whole range of operating 


temperatures, the pressure exerted by the substance | 
is less than that of the atmosphere, so that there is 
no danger of bursts or explosions and no outward 
leakage can occur. The similar in 
design to the centrifugal air, or gas, compressor, long 
known in engineering practice. The evaporator 
consists of a cast-iron rectangular shell with a 
tube plate at each end, into which straight 
The water or brine to be cooled 


compressor 1s 


brass 
brass 
tubes are expanded. 
passes through these tubes and the liquid refrigerant 
is distributed by a pump over the outer surface of the 
tubes. The compressor connected to the 
space surrounding the tubes and the vapour is with- 
drawn through eliminator plates, which remove any | 
liquid refrigerant. The condenser is of the same type 
as the evaporator 

Referring to Fig. the 
shown in the centre at the top creates a vacuum in the 
evaporative cooler, thus drawing off the vapour from 
the boiling refrigerant through the eliminator blades, 
which prevent the passage of any liquid drops into 
the blades of the The latter then com 
presses the vaporised refrigerant to a higher pressure, 
and it the condenser, where it falls 
to the bottom. Passing then through the liquor trap, 
it is lifted by the liquid pump, and sprayed over the 
tubular surface of the cooler. On the left is shown the 
evacuator which maintains the vacuum by 
withdrawing the smal! amount of air and perman nt 
gases which leak into the machine and, being lighter 
than the refrigerant at the top 
of the condenser 


s 


section 


26, centrifugal compressor 


compressor 


discharges into 


unit, 


vapour, accumulate 


Ozone To eliminate bacteria, and the pollen which 
causes hay fever, or in cases such as large garages, 
in which engines may be continually running, an 


ozonising plant should be installed and the ozone added 
to the air it the fan \ cylindrical typ 
ozoniser is shown in Fig. 28, page 301, with the cover 
open. The outside of aluminium with 
about 1,000 sharp points projecting inwards and nearly 
touching a thin glass cylinder 4-in. thick, the interior 
of which is copper-plated. The air to be ozonised is 
passed through the space between the outer electrode, 


leaves 


as 


Casing: 18 
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Fic. 25. CenrriruGaL REFRIGERATOR FOR AIR-CONDITIONING. 
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(S838./.) 
and the glass cylinder Fig.27. SECTION OF SINGLE UNIT OF OZONE GENERATOR 
With a supply of alterna i Sf 
ting current at 110 volts —— g 
transformed to a high po i, SBE A ica - 
tential, the cost for elec — ya Dielectric 


tricity is only a few cents 
for a 10-hour day. Only a 
small proportion of the air 
delivered by the fan is by 


Gauzg Supporting 
Frame 


Aluminium Alloy 





passed through the ozon k f Cause Electrode’ 

iser Fig. 29, page 301, (6es8.m) Discharge ENGINEERIM 
shows another type of ozone 

generator. A supply of alternating current from the ; gap (exaggerated in the diagram) between gauze and 
public mains is connected to the transformer forming | mica. This changes the oxygen in the — 
part of the ozoniser, and raises the voltage to 3,000 volts | through into ozone. The actual generation can ™ 
or to 7,000 volts, according to the type of apparatus. | regulated between 20 per cent. and full ou 


In ordinary b 


means of the regulating switch. 
W“ i 


it would suffice if 0-5 per cent. of the 
conditioned air were passed through th 

the actual proportion will naturally depend 
degree of vitiation of the air to be treated 
electricity at ld. per unit, about 600,000 « b. ft 
can be fully ozonised for Id. 


The actual construction of this ozoniser is shown dia- 
grammatically in Fig. 27, above, which illustrates | 
one of the units of which each apparatus is composed. | 
The mica or micanite plate placed vertically has at 
each side an aluminium-alloy gauze electrode supported 
by a frame of the same material. The high-voltage | 
electric discharge takes place across the small air | 





ypon the 
With 


of air 
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The apparatus, complete with electrically-driven fan. 
has been fixed to the roof of the underground passages 
in South African gold mines, with satisfactory results. 
These mines are wet and deep, so that means have 
been found necessary to improve the atmospheric 


conditions. The sale price of this mining apparatus 

















Fie. 28. CytrnpricaL TyPE OZONIzER. 
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Fig. 29. Ozone GENERATOR. 


is 270/. The anfount of highly ozonised air delivered, 
although only about 300 cub. ft. per minute, is sufficient 
to ozonise adequately 20,000 cub. ft. of air per minute. 
The highly ozonised air diffuses rapidly and its bene- 
ficial effect is felt up to distances of 1,000 ft. from the 
apparatus. 








THE SOCIETY OF NAVAL*fARCHI- 
TECTS AND MARINE ENGINEERS, 
NEW YORK. 


SAILING yachts, oil tankers and large river tow boats 
figured among the special ship types discussed at the 
general meeting of the Society of Naval Architects and 
Marine Engineers, held in New York last November. 
Nine papers in all were considered, of which ab- 
‘tracts are given below. It may be remarked that 
only three of the nine dealt with specifically engineering 
subjects, and that all of these were presented by 


. 


‘isitors, that on ‘“* Arc-welded Piping,” by Messrs. C. F. 
Hirshf ld and D. H. Corey, being somewhat unusual in 
that it was devoted to land power station practice and 
experience in this field, more especially in the recon- 
structed Conners Creek plant of the ‘Detroit Edison 
Company. 


Sartine Yacrt EXPERIMENTS. 
‘ The first paper, by Mr. Kenneth S. M. Davidson, 
ned entitled “‘Some Experimental Studies of the | 
Sailing Yacht,” and described a number of tests made | 


with yacht models in the Stevens tank in 1932 and 
the following years. A few accounts had been published 
of earlic r tests, the author observed, but these were by | 
- means specific, having been made in tanks primarily | 
on for steamship work, and with models towed | 
thn ase | gree eh whereas the high displace- | 
calle ae 1 and speed-length ratios of racing yachts | 


model weights and model speeds beyond the 


“pacity of steamship model tanks, and upright 


resistances were not a sufficient measure of the general 
capabilities of a yacht under sail, especially when close- 
hauled. Apparatus was devised, therefore, to tow the 
models under any desired angle of heel, and at the 
same time to impart leeway by cross tracks on the 
main towing carriage. 

The procedure adopted ‘was, to test the model at 
given speeds and attitudes (i.e., given heel, leeway, and 
trim) and to determine the required air forces by mea- 
suring the equal and opposite water forces developed. 
It was assumed that irreducible air couples might be 
neglected, that the line of action of the full-size resultant 
air force lay in a plane normal to the mast and passed 
through a predictable centre of effort, and that the 
Reynolds number affected the magnitude of the longi- 
tudinal resistance coefficient, but not that of the lateral 
resistance. Before testing the first model, that of the 
Gimcrack, a curve of speed against heel angle was 
plotted from observations of the actual boat under 
sail, for use in selecting the model test speeds. This 
curve, compared with the curve of upright resistance, 
showed that heel, accompanied by the lateral force 
necessary to cause it, might be responsible for very 
large increases of resistance, and suggested this to be 
the reason for the relative close-hauled abilities of two 
six-metre boats, Jill and Jack, for which the respective 
upright resistances had offered no explanation. 

Sail coefficients deduced from the sailing tests of 
Gimcrack and model tests of the hull, i.e., the driving 
coefficient Kr and the lateral coefficient Kh, plotted 
on a base of heel angles, showed pronounced droops 
with increase of heel angle, indicating that this must 
be accompanied by either an enormous reduction in 
the driving force coefficient or an enormous increase in 
hull resistance. An aerodynamic investigation of the 
coefficients showed lift-drag ratios of a low order as 
compared with those of ordinary aerofoils, but not 
inconsistent with the results of Warner’s wind-tunnel 
experiments with a metal plate cambered to approxi- 
mate the draft of a sail, reported to the Society in 
1925. The aerodynamic comparisons were largely 
qualitative, but the fact that qualitative comparisons 
did, not present difficulties was important ; and in any 
case the usefulness of the coefficients was most influ- 
enced by the reliability of the droop with heel angle. 
The most interesting check obtained was the good 
agreement between the curve of speed against heel 
angle, calculated for the J-class boat Weetamoe, and 
the actual measured speeds of boats of this class, 
which not only tended to confirm the absolute magni- 
tudes of the coefficients themselves, but the propriety 
of applying them to sloop rigs of very different sizes. 
There was nothing final about the Gimcrack coefficients, 
but they had been used to calculate the speeds of a 
number of boats, and there had been no indication of 
any essential inaccuracy. 

A separate study was made of the hull resistance of 
the boat Jill at a speed of 6-03 knots, from which it 
was inferred that the extra resistance caused by heeling 
alone was primarily the result of having altered the 
wave-making characteristics of the form. The import- 
ance of the resistance increased as the heel exceeded 
20 deg. In so far as it was correct, the inference 
invalidated the old impression that “lengthened 
sailing lines ” or some other supposed peculiarity of the 
conventional yacht form, reduced the heeled resistance. 
It seemed more probable that the yacht form was 
relatively successful in avoiding large additions to the 
wave-making resistance as the heel increased. Further 
studies indicated that increased stability might not 
always improve the speeds which are made at moderate 








heel angles. 
Tue Errect oF Practice on Sup Desien. 


Lieut.-Commander W. P. Roop (CC), U.S.N., con- 
tributed the second paper, on “ Features of Practice 
Affecting Design, with special reference to Ship 
Structure,” in which he examined the various con- 
siderations in the refinement of design to obtain 
reduction of weight, and the possibility of reducing 
nominal safety factors without incurring risk of failure. 
A given design, he postulated, constituted a composite 
answer to a number of questions, a definite commit- 
ment of ideas into metal. These questions could not 
be avoided ; the art of the designer consisted in pre- 
serving a balanced judgment as to their relative 
importance. 

The criterion of strength in design was stress, but 





| values under an assigned limit, other quantities were 


| the change in stress was “on the safe side,”’ without 





in adjusting scantlings to bring the calculated stress 


left undetermined ; in particular, deflection, which, he 
held, must be given entirely separate consideration. 
Modifications were sometimes justified by saying that 


estimate of the quantities involved, as in cases of local 
compensation for shell openings ; but often there were | 
complications. To fit calculations to practical require- | 
ments it had become common practice to use a simple 
nominal analysis and account for discrepancies by 
means of empirical coefficients ; but secondary effects, 


magnitude, introducing scale effects causing variation 
of the coefficients. 

Where alterations to make good unforeseen deficien- 
cies might be so difficult as to be impracticable, a suffi- 
cient margin should be allowed, but excess ofstrength 
to meet improbable loads was not completely evaluated 
until its cost, as in speed or radius, was known. The 
practice of doubling for impact in live loads fell far 
short of covering all the possibilities. In general, 
dynamic action involved vibration, in which rigidity 
was a controlling feature. The calculation of such 
effects would not always serve a useful purpose, but 
the margin allowed for them should be definitely 
specified. It seemed unnecessary, if a load was qualified 
as repetitive, to go all the way down to the stress 
which could be withstood for an indefinitely large 
number of cycles; a ship might possibly receive her 
designed stress in longitudinal bending 10,000 times, 
or even 100,000 times, but hardly ten million times, 
Similarly, there was room for differences of opinion 
regarding combinations of different loads. For example, 
would decks receive loads due to flooding at the same 
time as the maximum due to longitudinal bending ? 
Where was the place to stop on the way to such an 
extreme position, and on what grounds ? 

The question whether overstressing would lead to 
local readjustment or to progressive failure could not 
always be answered by relying on the capacity of steel 
for plastic flow. Ifthe result of lightening the structure 
was to reduce the extent of metal carrying less than a 
full share of load, the risk of progressive failure was 
increased. Elaborate studies of compressive strength 
had been undertaken, to obtain a suitable basis for 
detail design, but knowledge of the behaviour of ship 
structure in compression was still less complete and 
less well understood than in tension. Considerable 
margins of strength in compression were, therefore, 
necessary. General questions of constraint also caused 
large uncertainties. 

Practically, the inspection of steel in rolled plates and 
sections was a guarantee of freedom from defects, but 
it was not strictly so ; physical and chemical tests were 
selective, and the only test given to every piece of steel 
was surface inspection, though process control was 
such that this would reveal all common defects to the 
practised eye. There was less security in the case of 
castings or fusion welds, and considerable margins of 
strength were reserved to cover the risk of hidden 
defects in such material. The only complete ee to 
control material or workmanship was by specifying 
a tolerance in every requirement, but in general this 
was not feasible. On the other hand, the practice of 
relying on personal judgment could not be depended 
upon for uniform results. Design tests would commonly 
be carried to a considerable overload, to ensure a margin 
of strength, but with some risk of damage. Tests for 
compliance with design requirements were more limited 
by the need to ensure that no damage resulted, and were 
indirect in a greater or less degree, in that the conditions 
of service were not exactly reproduced. Where per- 
formance tests were not possible, it was usual to accept 
control of the methods and processes used, a8 an assur- 
ance of a satisfactory product. Testing of samples 
raised the question of what fraction of the total number 
of units should be subjected to test ? 

Decisions made in the course of design were quan- 
titative ; the safety factor had a specific value, whether 
or not it was accurately known. There must be a clear 
distinction between the conventional safety factor, 
based on the ultimate strength of the material, and the 
effective safety factor, based on the stress under load 
which would cause failure of the structure. The dis- 
tinction between nominal and actual stress must also 
be clearly made; it was actual stress which caused 
failure, but only nominal stress was accessible to 
ordinary calculation. Actual stress values would make 
consideration of the features of practice superfluous 
except in comparisons involving differences in those 
features. We were still without a rational guide, a 
principle to follow, in assigning an acceptable value to 
the safety factor. The need for margin was based 
on uncertainty ; were the principles of actuarial science 
applicable to these risks? The existence of marine 
insurance companies proved that they were. A funda- 
mental question of policy was suggested by the actuarial 
analogy; namely, must the reserve of strength be 


| sufficient to cover the risk of simultaneous casualties ? 


Banks did not carry in liquid form resources to cover the 
simultaneous withdrawal of all deposits, or insurance 
companies reserves sufficient to mature all policies at 
once. Might it not be assumed that the reserve of 
strength of a ship would be adequate if a deficiency 
due to one of the features of practice still left the vessel 
with enough remaining reserve to permit correction 
of the deficiency before further casualty occurred ? 


Mopern River Towsoats. 


That the modern Mississippi towboat has not kept 
pace with contemporary developments elsewhere was 
the conclusion put forward by Mr. James 8. Brodie in 





though incidental in origin, might be considerable in 





his paper on “ Modern River Towboats.” Confining 
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his attention principally to vessels exceeding 400 b.p., 
he described first the nature of the duty required of 
the towboat, which had to collect the individual 
barges of the tow, and assemble them into a floating 
unit some 800 ft. to 900 ft. long, and 90 ft. to 150 ft. 
in width, conveying up to 12,000 tons of cargo; and 
to propel them, by pushing from abaft, perhaps 2,000 
miles upstream in a river containing much floating 
debris and many sand and mud bars. 

Of the two distinct classes, the stern-wheeler and 
the screw-propeller type, both were still being con- 
structed, but modern boats invariably had iron or 
steel hulls, the wooden hull being definitely obsolete. 
Minimum requirements for scantlings were generally 
covered by accepted marine practice, and by the rules 
of the American Bureau of Shipping, but in detail 
design there were many items depending on the judg- 
ment of the designer. The hull must be of shallow 
draught, but with great general and local strength. 
A tow of barges dragged so much wake that the form 
of the towboat’s bow did not make much difference 
to the propulsion, but some designers favoured the 
scow type of bow, as it provided greater strength to 
the towing head for resisting twisting stresses caused 
by slight rolling while engaged with the barge ahead. 

The usual distance between the outboard towing 
knees was from two-thirds to three-quarters of the 
beam, and on vessels with moulded bows the overhang 
of the forward deck was supported on open brackets 
or sponsons. Failure of towing knees was a continual 
source of expense and delay in operating a heavy 
service. All the modern boats had uniform middle 
bodies, the easiest bow forms giving curved lines over 
about one-fifth of the overall length. Except in 
tunnel-type boats there was a universal tendency 
toward bluff sterns. Stern-wheelers required a bluff 
stern for buoyancy, but in many recent tunnel-type 
screw long easy stern lines were used, thus 
shortening the middle body to about one-half of the 
overall length. The popularity of the stern-wheeler 
was largely due to its “ flanking” ability, i.e., its 
efficiency in moving a tow bodily sideways in 
manceuvring round bends and past obstructions. 

The main rudders were fitted forward of the paddle 
wheel or propellers, but in addition small “ monkey 
rudders,” usually two in number, and having a total 
combined area of one-sixth to one-third the area of 
the main rudders, were mounted right aft in the slip- 
stream being actuated by tiller ropes connected to the 
tillers of the main rudders; all were controlled by 
one operation from the pilot house. Generally, the 
after rudders were spoken of as “ steering rudders ” 
and the forward pair as “ backing rudders.” On the 
earlier vessels the two rudders on each side were 
connected together, each pair being operated by a 
separate ram and controlled by a separate lever in the 
pilot house. Later boats had the two forward rudders 
connected and operated one, and the two after 
radders similarly linked together. Although no com- 
parative tests had been made, opinion usually favoured 
the latter system for all-round towboat work. 

The rudders were usually made with the lower parts 


boats 


as 


of the blades weaker than the rest, so that in the 
event of fouling only these parts were broken. Rudder 
and stock could be replaced by the crew without 


dry-docking, and the upper part of each propeller was 
usually made accessible through a well. Propellers 
were usually single castings with heavy blades and a 
total blade area about 65 per cent. to 75 per cent. 





of the disc area, and worked with an apparent slip 
of approximately 50 per cent. There was conspicuous 
vibration in both propeller and stern-wheeler types, 
and a persistent tendency to loosen rivets in the tunnels 
and the engine seatings 

Few Diesel-driven stern-wheelers had been built of 
the powers considered in the paper, although this 
system had been used for smaller boats. Steam plants | 
employed either water-tube boilers or the so-called 
‘ western river’ type. There was a rather definitely 
standardised steam stern-wheeler class, the Ohio River 
type, with one or two batteries of boilers, having one, | 
two or three boilers in each battery, and tandem | 
compound surface-condensing engines. Some had} 
stoker-fired, coal-burning boilers and some burned 
oil, but none of the larger examples, of 1,200 h.p. to 
1,400 h.p., was now hand-fired. Two turbo-electric 
twin-screw tunnel boats of about 2,000 h.p., with cross 
drum water-tube boilers, had been put into service 
recently, and showed a material reduction of mainten 
ance cost for their type and power; but justification 
of the additional capital cost was still open to question. 
Except in these two boats turbines had not been used 
in towboats, but in the author's view the geared 
turbine was probably as adaptable to this work as to 
other craft. 

High-efficiency boilers (up to 80 per cent.. with | 
steam pressures up to 300 Ib. per square inch ) various | 


types of reciprocating engine, and Diese engines had | through a flame arrestor high above the deck during | The barrage on the Homs lake is being raised, : 
Up to} loading, a positive pressure being maintained at all | pected to supply water to about 
date the triple-expansion reciprocating steam engine| times. The tamks were cleaned to the bare metal by | in the Orontes valley near Hama ¢ 
was most common, with the Diesel a close second. hydraulic jets at about 175 Ib. pressure, heated to | vide an area for settlement for some 20,000 pe: ple, 


all been tried and found to be practicable. 








Having studied the costs and years of performance of 
both types of machinery in boats for the design of 
which he was responsible, the author found no reason 
to favour one more than the other. The latest designs 
of Diesel engine submitted for the service appeared 
to balance with those offered by the advocates of 
steam-power. The cost of a new boat, either stern- 
wheel or tunnel type, and with either form of power 
plant, was approximately 220 dols. per shaft horse- 
power, and this figure appeared to be independent of 
the total power within the range discussed in the 
paper. 
Om TANKERS. 

A descriptive account of modern practice in tanker 
construction and equipment was given in the fourth 
paper, entitled “ Oil Tankers,” by Mr. John W. Hudson, 
who stated that the average size of American tankers 
ranged from 12,000 tons to 13,000 tons, as compared 
with an average of about 11,000 tons for European 
tankers. After describing the evolution of the type, 
and various special and experimental forms, such as 
those with cylindrical tanks arranged with axes vertical, 
and the twin horizontal cylindrical tanker, the author 
considered the modern forms, built with longitudinal 
framing, and having one or more fore-and-aft bulk- 
heads. The rule of Lloyd’s Register, that tanks must 
not exceed a length of 30 ft. each, had been considerably 
exceeded in recent vessels, some vessels with centre- 
line bulkheads having 35 ft. tanks, and a few special 
vessels, up to 45 ft. Long tanks saved weight by 
reducing the number of hatches, ladders, operating 
valves, &c., but might lead to an increase of total 
weight due to the heavier scantlings required. 

Some large operators of tank tonnage preferred the 
twin-bulkhead type for its greater longitudinal strength, 
saving in steel, less area of steel liable to corrosion, 
flexibility in loading and trimming, and the possibility 
of using the centre tanks for water ballast. Strength 
calculations to compare the twin-bulkhead type with 
the summer tank, centreline bulkhead type indicated 
that, with a 7 per cent. reduction in area of midship 
section, there was a gain of over 2 per cent. in section 
modulus in favour of the twin-bulkhead type; and 
that the bracketless construction was more efficient 
than the original bracketed longitudinal framing. The 
diagrams of bending moments and shearing forces 
under various conditions of loading and _ ballasting 
showed that, for both types of tanker, the highest 
longitudinal bending moments occurred in the sagging 
condition, with all tanks full, evenly distributed. 
Injudicious loading and ballasting might increase the 
stresses beyond those for the normal loaded condition. 

Pumping arrangements varied greatly. In some 
cases the cargo pump room was placed aft with motor- 
driven pumps, the motors being placed in the engine- 
room; but where only one pump room was fitted, 
it was usually amidships, serving as a means to separate 
the cargoes. Electric welding was being used for cargo 
oil piping, effecting a considerable saving in weight, 
and guaranteeing tightness. The pipe lines were 
arranged for discharge from any part of the ship over 
the sides, amidships, or over the stern. A tanker 
under construction by Messrs. The Sun Shipbuilding 
and Dry Dock Company had a capacity of nearly 
18,000 tons of petrol of 60 deg. A.P.I. gravity, 
and was fitted with pumps to discharge the whole 
cargo in 10 hours through 14-in. pipe lines. This, it 


was believed, would constitute a record for this class | 


of work. 

Except in Japan, where 18-knot tankers were not 
uncommon, the average speed did not, 
speaking, exceed 11 knots; but there was a tendency 


| towards higher speeds, and with improved hull forms, 


streamlined rudders, and more efficient propellers, 
these could be obtained without an undue increase of 
Of all propulsion types the Diesel-electric was 
the most flexible. The generator units could be split 
as desired and made to drive one or two motors. The 
present high-pressure superheated-steam installations 
lacked the simplicity so desirable in engineering, and 
were the least suited to arrangement aft in a restricted 
and irregular space, but had an advantage in first cost, 
and available personnel, which could be obtained more 
readily than for a Diesel installation. These reasons, 


power 


and the greater aggressiveness of the steam machinery | as well as some four thousand tourists for 


builders, were responsible for the preponderance of 
steam in the United States, where, of 20 tankers 
under construction, three were to have Diesel propul- 
sion, one turbo-electric, 
turbines. Of 81 tankers building or completing in 
other countries, 17 were steam-propelled and 64 were 
motorships. 

All the principal American companies had installed 
the flue gas or CO, safety system, and tank washing 
equipment. The inert gas was admitted to the tanks 
while discharging, and passed with the oil vapours 


generally | 





and 16 high-pressure steam | which the Palestine market now possesses for 





160 deg. The machine was inserted into the tanks 
through special deck fittings, and consisted of mechani 
cally rotated opposed nozzles operated by a small 
turbine, the water being taken from the fire mains 
through high-pressure hose. Some companies held 
that the method accelerated corrosion by exposing the 
metal, but others evidently were satisfied. Whik 
washing the tanks, flue gas was admitted ; and afte: 
washing, it was driven out with the oil vapours. 

The author looked for a great increase in welding in 
the near future, for the hull construction of tankers, 
and mentioned that Messrs. The Sun Shipbuilding and 
Dry Dock Company had received a contract for a 
tanker 521 ft. long, in which the entire tank section 
was to be completely welded, as well as part of the 
ends. In some general remarks on equipment, with 
special reference to precautions against fire, he advised 
air-conditioning in the officers’ and crew’s quarters, 
which would eliminate portable fans. Deck and other 
fittings should be made of such materials that their 
moving parts could not produce a spark; and for 
the same reason all electrical fixtures should 
fixed as not to require or permit the use of flexible 
leads and plug-in sockets. Some companies lighted 
their pump rooms entirely from outside sources, either 
through heavy port lights, or by using explosion-proof 
portable lights which were carried in as required. The 
general practice, however, was to use vapour-proof 
fixtures of 100 watt capacity in the pump room, and 
to operate them by switches placed outside. A satis. 
factory method of leading cables along the deck was 
to lay leaded and armoured cables in a channel, having 
a wooden cover secured by U-bolts. Bronze instead 
of steel armouring gave a longer cable life in tankers. 
The usual voltages were 230 volts for motors and 
115 volts for lighting, the generators being 240-volt 
two-wire machines, arranged for parallel operation, 
and the lighting current obtained through motor- 
generator sets or balancer sets; but balancer sets 
had been prohibited by the American Bureau of 
Shipping, because they required to be earthed, which 
the author regarded as a step in the right direction. 
Modern explosion-proof motors could safely be used in 
any hazardous location, but were not necessary in the 
engine room. 


be so 


(T'o be continued.) 








SYRIA AND THE LEBANON. 


Conpitrons in Palestine have lately focused 
attention on the eastern shores of the Mediterranean 
and a recent Report of the Department of Overseas 
Trade dealing with that area will therefore be read 
with interest. We refer to a publication dealing with 
the Republics of Syria and the Lebanon (H.M. Stationery 
Office. Price 9d. net). The view taken in this report 
is on the whole optimistic, although the recrudescence 
of disturbances would affect the purchasing power of 
Syria’s best customer, while the devaluation of the 
French franc, to which the Syrian coinage is linked (20 
francs being equal to one pound Syrian), may have 
a disturbing effect. Taking, however, the situation as 
shown in the report, there appears to be in process a 
slow but definite recovery from the effects of the 
depression. 

The two Republics, which are of course under French 
Mandate and cover about 57,000 square miles, wer 
badly hit by the fall in prices resulting from the 
depression. The volume of their exports was not so 
much affected, but there was a serious drop in valu 
There is still an adverse trade balance, but it has 
fallen from 37,077,0001. (Syrian) in 1931 to 17,599,000/s 
in 1935, while the budgets of the Syrian States under 
the French Mandate for the latter year showed a surplus 
of 356,629/s., a figure which would probably have been 
more favourable but for labour troubles in the Syrian 
Republic. These culminated in January, 1936, in 4 
general strike, the bazaars and shops being closed for 
six weeks, The Republics are dependent on agriculture, 
arboriculture and grazing lands, to which may b& 
added the value of the attraction of the natural beauty 
of the Lebanon. This has not been lost sight of, pro 
paganda having brought in over ten thousand visitors 


in 1935 who stayed from three weeks to three months. 
. : shorter 


periods. It is interesting to note that of the former 
nearly 4,000 were Egyptians and rather more thap 
| 5,000 Palestinians, and in view of the importance 


Syria. 
it is evident that Jewish immigration in that — 
has been of considerable benefit to its northern neigo- 
bours. Syrian agriculture has benefited by two good 


| seasons, and has considerable possibility of expansion 


Less than one-tenth of the total area is cultivated ond 
it is considered that this could be quadrupled, whik 
the authorities are endeavouring to assist by irrigation 
und 1s ex 
5,600 acres ; a scheme 
“ould be made to pro 
and a 
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third enterprise involves the reclamation of the Amouk 
marshes near Antioch. 

As regards communications, improvements at Beirut 
harbour will, when completed, provide nearly 20 acres 
of sheltered water and 1,400 yards of quay accessible 
to large steamers, while inland the Syrian Railways, 
controlled by a French company, operate 665 miles of 
standard, and 220 miles of narrow gauge line. The 
former includes as much of the Baghdad Railway as 
falls within the Syrian boundaries, and this has now 
been extended to the Iraq frontier at Tel Kotchek, with 
such satisfactory results that a further extension to 
Mosul and probably beyond to the present Iraqi rail- 
head, is contemplated. A further standard-gauge line 
runs south from the Baghdad Railway at Aleppo to 
Rayak, with a branch from Homs to Tripoli on the 
Mediterranean, while a narrow-gauge line of the rather 
curious width of 1-05 m. (3 ft. 54 in.), runs from Beirut 
to Rayak and then south te Damascus, from where 
it is continued by the Hedjaz Railway of the same gauge 
and under Syrian control as far as the frontier. The 
extension of the railway to Tel Kotchek has diminished 
goods traffic on the motor-vehicle trans-desert route 
from Damascus to Baghdad, and it is anticipated that 
a further extension would increase the diminution. On 
the other hand the passenger traffic on this route has 
increased in the last two years by over 38 per cent, the 
Nairn Transport Company running a bi-weekly service 
in 22 hours each way. This company are still the 
principal operators, though insistance by the Govern- 
ment on third-party insurance has compelled their 
smaller rivals to drop cut-throat competition and 
combine into one concern. 

Turning to trade figures the exports are primarily 
agricultural, but, as in other countries, endeavours 
are being made to promote and encourage local in- 
dustries, and to apply protection to that end. Beer, 
biseuits, bricks and tiles, cement, soap, matches and 
fatty products are manufactured, but none of these 
is among the principal exports, which are olive oil, 
silk and artificial-silk textiles, raw cotton, wool and 
eggs. The figures of total exports and imports for 
1935, have been swollen in both cases by the value of the 
oil carried by the new pipe line from the Kirkuk fields 
to Tripoli, whence it is shipped to Europe, nearly 
two million tons having been exported with a value of 
4,831.000/s., which does not actually benefit Syria. 
Including oil, the exports exceed in value twenty-one 
million pounds Syrian, of which sum over six million, 
or nearly a third represent purchases by Palestine, 
exceeding even the amount taken by France, which 
follow close at five and a half million, while the United 
Kingdom holds the third place with 1,440,000/s. and 
Egypt occupies the fourth with 1,107,000/s. 

As regards imports, which totalled, in 1935, 
39 384,000/s., France is somewhat naturally in the 
leading place, supplying over four millions worth of 
goods or 14-3 per cent. of the whole. The United 
Kingdom was second with 10-7 per cent., and then 
followed Japan, the United States, Germany, Turkey 
ind Belgium. The principal imports are, of course, tex- 
tiles. In cotton goods Japan has an enormous lead, while 
the import of woollen yarnsand goods is mainly from 
the United Kingdom, which supplied 64 per cent. of the 
total value purchased. Coal is supplied almost entirely 
by Turkey and the U.S.S.R., though briquettes come 
principally from Germany and the United Kingdom. 
Under the heading of “‘ Iron and Steel and Manufactures 
thereof’ the United Kingdom share decreased con- 
siderably in 1935, the falling off being under ‘“‘ material 
for replacing industrial establishments,” a somewhat 
indefinite heading. France’s figure also diminished, 
but the value of Belgian imports of this nature has 
increased more than 50 per cent., attributed partly to 
the devaluation of her currency, but also to the fact 
that the tramway and electric light companies in 
Beirut and Damascus are Belgian owned. There is an 
increasing demand for motor-cars, lorries, motor-cycles 
and bicycles, of which a rising percentage come from 
the United States ; in 1935 the figure was some 60 per 
cent. of the total, it being stated that American cars 
of about 25 h.p. and weighing under 30 cwt. are the 
most popular. Of the value of the lorries purchased, 
no less than 81 per cent. went to the United States, the 

United Kingdom having to be content with about 
© per cent. of the cars in general and 7 per cent. of the 
lorries, though in both cases the figures show an 
+ ment over those for 1934. The supply of 

ueycles is almost entirely in British hands. Under 
machinery other than electrical, the United Kingdom 

makes a better showing, our imports having doubled 

. value and so carried us to the second place, close 

hind Germany, which also had a substantial increase. 

er British advance was in internal combustion engines, 
© Germany’s improvement was in sewing machines 
_ knitting machines. Under electrical machinery, 
tance has by far the best position, due to extensions 
teeta phone system, which is administered by the 
br es my, and the erection of a new radio station 
e French company Radio Orient. The United 


“tates 


has a large sale of wireless sets, but the British 





share of the electrical trade is negligible—16,944ls. 
out of 580,549/s. Lastly, as regards rubber goods, 
principally motor-car tyres, the United Kingdom 
maintained itself in the third place to the United States 
and France, with but 9 per cent. of the whole and 
about one-fourth of the United States figure. 





DROP HAMMER AND PRESS 
FOR LIGHT WORK. 


Tue machine shown in the accompanying illustration 
is an example of the specialisation of tools attendant 
on methods of mass production, as it has been designed 
for the express purpose of pressing and drawing parts 
for aeroplanes and for similar work in which light- 




















gauge metal is employed. Made by Messrs. J. Emrich 
G.m.b.H., Miihlacker, Germany, the machine is 
distributed in Great Britain by Messrs. E. H. Jones 
(Machine Tools), Limited, The Hyde, Hendon, London, 
N.W.9. The tup is operated by the well-tried board 
and roller method, but there are a number of interesting 
innovations, the arrangement of the drive, for example, 
being novel. There is a motor at each side of the 
frame, of the flanged type, and arranged vertically, 
the spindle carrying a heavy flywheel on an extension. 
The drive is transmitted through a gearbox below the 
motor to a pinion on an axis at right angles to that 
of the motor, and thence by multiple vee-belts to the 
roller-shaft pulleys. The whole motor unit is mounted 
on a spring device housed in a bracket bolted to the 
frame, this arrangement being adopted to absorb 
shock from heavy blows. The small motor drive seen 
just below the crossbar is for manipulating the tup 
during adjustment of the tools. 

The machine is particularly flexible as regards the 
strength of the blow. Means are provided for regulat- 
ing the height of fall and an effective system of brakes 
controls the speed. The blank can, therefore, be 
first pressed slowly into the die, a moderate blow 
can then be given, and the operation finally completed 
by a heavier blow. It is claimed that this flexibility 
of control enables dies of cast zine or cast-iron to be 
employed, a distinct saving both in time and expense 


when a die is required for comparatively few parts. 
The machine is made in six sizes. The smallest, 
with a tup weighing 2 cwt., has a maximum drop of 
47} in. and requires 4 h.p. to drive it. The daylight 
opening is 77%, in. The largest machine has a 1-ton 
tup with a maximum drop of 74} in. The opening is 
392 in. and the drive is of 20 h.p. The tup and anvil 
can be made of different contours, instead of the circular 
form shown, to suit the class of work undertaken. 








CATALOGUES. 


Weighing Machines.—A folder to hand from Messrs. 
E. and A. Ashworth, Limited, Crown Engineering Works, 
Dewsbury, is concerned with a redesigned range of 
weighbridges and portable weighing machines. 

Resistance-Measuring Bridges.—A \eaflet from Messrs: 
Kandem Electrical, Limited, 769, Fulham-road, London, 
S8.W.6, refers to the Pontavi slider-type resistance- 
measuring bridges with built-in pointer galvanometers. 

Lighting Equipment.—Messrs. The Electric Depot, 
Limited, Pritchett-street, Aston, Birmingham, 6, illus- 
trate, in a recently-published pamphlet, a range of adjust- 
able workshop fittings for local lighting for use on mains 
voltage and low voltage. 

Brake Linings.—Messrs. Raybestos-Belaco, Limited, 
Asbestos House, Southwark-street, London, 8.E.1, in a 
publication entitled Say it in Feet, clearly defixe the 
difference between good and dangerous brakes when 
employed on motor vehicles. 

Salinometers and Densometers.—Electric continuous 
indicating salinometers and densometers used on board 
ship form the subject matter of a pamphlet sent in 
by Messrs. W. Crockatt and Sons, Limited, 62 and 64, 
Darnley-street, Glasgow, 8.1. 

Woodworking Machinery.—In a recent brochure, 
Messrs. Wadkin, Limited, Green-lane Works, Leicester, 
call attention to many varied applications of wood- 
working machinery in modern industries. Numerous 
examples are illustrated in an interesting manner. 

Storage Bins.—Heavy-duty gaivamisea storage racks 
constructed on the multiple-unit pg in standard 
four-high units for either single wall or back to back stor- 
age, are described and illustrated in a pamphlet issued by 
Messrs. Painter Brothers, Limited, 60, Hillmarton-road, 
Caledonian-road, London, N.7. 

Draughtless Ventilation.—The functions, design and 
applications of air diffusers, air-conditioning plant, 
and the pneumatic conveying of materials and dust 
collection are considered in a brochure forwarded by 
Messrs. Winsor Engineering Company, Limited, 9, 
Victoria-street, London, 8.W.1. 

Electromagnetic-Coils—Part 6 of the series of cards 
concerning coils issued by Messrs. The Westminster Tool 
and Electric Company, Limited, Westool Works, Putney 
Bridge-road, London, 8.W.15, deals with the various 
methods employed in securing and insulating vital 
connections. An additional leaflet illustrates the use of 
Westool electromagnetic-coils on the Bulet spiral electric 
planer. 

CO, Recorders.—The case that a reliable CO, recorder 
is in these days as necessary as a pressure gauge in boiler- 
house economy is well stated by Messrs. A.E.G. Electric 
Company, Limited, 131, Victoria-street, London 8.W.1, 
in a booklet dealing with the Ranarex CO, recorder. 
This is a mechanical gravitometer working on the impeller 
and vane-wheel system. It is made in various types, 
including patterns for closed stokeholds. 


Electrical Indicator and Transformers._Two pamphlets 
have been sent to us by Messrs. The “ P, & B.” Engineer- 
ing Company, Limited, Tamworth-lane Works, Mitcham, 
Surrey. They refer to a long-scale load indicator designed 
for checking the maximum load on electrical plant 
and cables, principally for use in unattended substations, 
and the “ P. & B.” current transformers of the split-core 
type constructed, so that they can be rapidly fitted round 
a conductor or fuse handle. 


Carbon and Alloy Tool Steels.—A new catalogue on 
tool steels issued by Messrs. William Jessop and Sons, 
Limited, Brightside Works, Sheffield, lays emphasis 
on the fact that the varying design and diverse application 
of machine tools renders a universal tool steel impractic- 
able. The forging, normalising, annealing, hardening, 
and other processes to which tools must be subjected are 
adequately covered in this pamphlet, and advice is given 
in the matter of selection. 


Water Conditioning.—Some interesting information on 
the use of sodium metaphosphate in boiler feed-water 
conditioning is contained in a booklet on Calgon received 
from Messrs. Keith Piercy, Limited, Shell Mex House, 
Strand, London, W.C.2. This product, it is stated, pos- 
sesses the properties of reverting rapidly at high tempera- 
tures to ordinary phosphates, and of forming soluble 
complex salts with calcium compounds. A separate book- 
let deals with the use of Calgon in laundries, textile indus- 
tries, bottle washing, &c. 


Multi-Plate Culverts, Arches, Tunnel Liners, &c.—A 
118-page catalogue received from Messrs, Marks and 
Clerk, 57 and 58, Lincoln’s Inn Fields, London, W.C.2, 
deals in a comprehensive manner with the Armco system 
of multi-plate pipes, culverts, arches, tunnel liners, &c., 
of Messrs. The Armco International Corporation, Middle- 
ton, Ohio, U.S.A. The types of construction covered 
include full-cirele culverts up to 180 in. in diameter and 
arches in spans up to 24 ft., while the steel plate linings 
are used in full circles up to 18 ft. in diameter and in 
arches up to 50-ft. span. Tables are provided to facilitate 





the selection of suitable types and sizes. 
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** ENGINEERING”? ILLUSTRATED | having internal teeth. The ratchet head 12 is provided | usual drawing rollers to be traversed by the rove 
The upper arm of the feeler lever presents 


PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. | 


The number of views given in the Specification Drawings is stated | 
in each case; where none is mentioned, the Specification is not | 
illustrated 

Where inventions are communicated from abroad, the 
of the Communicators are given in italics 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, °5, Southampton Buildings, Chancery-lane, W..2, at 
the unifor>. price of 1a, 
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Specification «4, in each case, given after the abstract, unleas the 
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iny person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Speci fication, 

notice at the Patent Office of opposition to the grant of a | 

iets. } 


| 


names, &C., 


pive 
Patent on any of the grounds mentioned in the 
AERONAUTICS. 


440,655. Sir W. G. Armstrong Whitworth Air- 
craft, Limited, of Coventry, Sir J. D. Siddeley, of | 


Coventry, and H. N. Wylie, of Coventry. Air- | 
screws. (8 Figs.) July 3, 1934.—This invention re- 
lates to airscrews that have composite blades. The 


object is to provide an airscrew which will not be liable 
to flutter, will have high aerodynamic etficien« y, and will | 
be of low weight. The leading portion of the blade con- 
sists of a steel tube which is originally of uniform outside 
diameter but of tapering bore so that the wall thickness | 
increases from the tip inwards to the root. The tube is | 
pressed to form, the section being circular at the root end, 
and changing gradually along its length to form the 
forward parts of an aerofoil as shown by the sections in | 
‘igs 4. Towards the tip the width is reduced by 
cutting the rear edge only at 4. The circular root end 
is formed to be fixed in the hub by means of a sleeve 5, 
having a flanged end fixed to the root by welding, the 
end of the sleeve being serrated to provide an increased 
length of weld and to improve the distribution thereof. 
The wooden trailing portion 8 is formed of a number of 


2 to 


individual sections 9, 9, each consisting of a piece of 
hard wood having a substantially rectangular cross- 
section over part of the length and of circular cross 


section at the forward end which thus forms a peg 10, 


wo 








(440655 


and transversely arranged with respect to the leading 
The pegs pass through clearance holes in the 
rear edge of the metal portion and are driven into 
and glued in holes in a longitudinal member 12 of 
hard wood housed in the rear of the metal tube and 
fitting it closely for a substantial distance towards the 
tip. The width of the rectangular portions of the 
sections 9, 9 is such that they contact with each other 
and thus together form a continuous rib for the reception 
of fairing parts. Towards the tip of the blade a con- 
tinuous length of wood is used as the peg and this extends | 
with clearance through a slot in the rear edge of the 
leading portion and fits in a slot in the internal member 12 

Che internal member may be widened out to fill com 

pletely the tip which may be held together by rivets or 
gas welding round the edge. The internal member 12 is 
anchored to the root so that the pull due to centrifugal 
force may be taken by the root fittings without being 
imposed directly on the blade. The internal member 12 
is clamped by tubular rivets 13, 13 between plates 14, 
14 extending towards the root and welded to a part- 
sleeve portion 16 and fitting inside the root to act as a 
reinforcing plate where metal screws 17, 17 pass through 
the root. The trailing portion 8 is completed by shaped 
laminw 18, 18 of wood having the grain running parallel 
to the length of the blade and secured to the sections 9, 9 
by glue. The centrifugal pull due to the trailing portion 
is taken by metal plates. The centre one 19 is welded to 
the rear of the metal portion near to its root a’.d the outer 
ones 20, are secured to the metal portion and the part- | 
sleeve 16 by the screws 17. The plates are secured to 

the wood lamingw by bolts.—(Sealed.) 


MINING METALLURGY, &c. 


440,506. The Consolidated Pneumatic Tool Com- 
pany, Limited, of London, and A. G. Slatcher, of 
Detroit. Rock Drill. (4 Figs.) August 30, 1934. 
The invention relates to rock drills of the kind having a 
ratchet ring co-acting with internal pawls for imparting 
to the drill steel a step-by-step rotary movement, the 
periphery of the ratchet ring being engaged by a friction 
member whose closeness is capable of being adjusted 
outside the back head of the drill, with the object of 
rifle bar to slip in case the drill steel 
A cylinder is employed, in which ther 


portion. 





permitting the 
becomes stuck 
is @ piston 8, operating on a drill steel 9 and effecting its 
rotation, rotated Included in the rotating 
mechanism is a rifle bar 10, which engages with a nut 
secured in the rear end of the piston. This rifle bar is 


being itself 


provided at its rear end with a ratchet head 12, in a 
chamber formed in the back head of the evlinder. 
Surrounding the ratchet head 12 is a ratchet ring 15, 


| The ratchet ring 15 1s held against rotation relative to 


ring. If the ratchet ring 15 is held against rotation as | 
the piston reciprocates, the pawls 17 will ride over the | 
teeth when the piston moves in one direction and engage 


| them when the piston moves in the opposite direction, 


thereby rotating the piston and drill steel 9 step-by-step. | 


the baek head by a friction device which yields when 
the torque exerted by the pawls against the ring becomes 
The periphery of the ratchet ring is formed 
with an annular groove 19. The back head is provided 
with a pocket 20, tangential to the ratchet ring. The 
inner extremity of the pocket is threaded to receive the 


excessive 











| 





screwed end of a bolt 22, upon which is mounted, so to be 
movable axially, a frustrum of a cone, which engages 
frictionally with the grooved periphery 19 of the ratchet 
ring. A compression spring is interposed between the 
head of the frustrum of the cone and a fixed adjusting 
sleeve arranged upon the bolt below its head. The sliding 
cone has a ¢ylindrical portion telescoping within the 
spring. The sleeve may be turned about the axis of the 
bolt, whenever desired, in order to distribute wear on its 
outer surface. The adjusting sleeve slides in the entrance 
of the pocket 20 in the back head, and on its outer surface 
it is formed with a number of lugs which engage corre- | 
sponding slotsin the underside of the head of the bolt 
The adjusting sleeve is prevented from rotating 
by means of a flat which contacts with a flat formed 
on the back head adjacent to the pocket. By tightening 
or loosening the bolt 22 and thus varying the pressure 
of the compression spring, the frictional engagement 
between the conical sleeve and ratchet ring can be 
adjusted to any required degree. (Accepted January 


15, 1936.) 
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TEXTILE MACHINERY. 


440,669. James F. Low and Company, Limited, 
of Monifieth, and O. Lambert, of Tamise. Spinning 
Frames. (4 Figs.) August 27, 1934.—This invention 
is an autematic rove or yarn stop mechanism for spinning 
frames, particularly of the type in which a roller over 
which the rove or yarn passes is associated with devices | 
which normally constrain the roller to rotate with its | 
shaft and which, on breakage of the rove or yarn, stop | 
the roller and hold it against further rotation while the | 
shaft continues to rotate. A retaining roller 1 and a co- 
operating toothed wheel 2, are mounted on a sleeve 
secured on a roller-driving shaft. The wheel 2 is integral 
with a boss 5 projecting within a counter bore in one 
end of the retaining roller 1. A segmental gap in the 
boss 5 forms within the counterbore, a cavity accommo- 








| 


| 


dating a pair of locking elements 7, 8 spaced apart by a| 
pair of springs interposed one between each locking 
element 7 or 8 and a pin carried by the retaining roller 1. 
Ihe outer wall of the cavity is formed by a cut-away in | 
the counterbore having cam end portions 11, engaged 
one by each of the locking elements 7, 8 under the action | 
of the respective spring. The inner wall of the cavity is | 
formed by the peripheral surface of the sleeve. The end 
walls of the cavity are constituted by abutment faces 12 | 
forming the end boundaries of the segmental gap in the 
boss 5. The retaining roller 1 and the toothed wheel 2 
are axially located between an annular shoulder 13 on 
one end of the sleeve and a cirelip 14 sprung into an 
annular groove in the end of the sleeve adjacent to the 
toothed wheel 2. A rove or yarn feeler lever constituted 
by a double-armed pivoted lever has a lower arm 16, 
at its end off-set limb below the | 





440669 


presenting lower un 


| purposes at a suitable re 


| with pawls 17 that press outward and engage the ratchet | yarn 20. 


claw which engages with the teeth of the wheel 2 but 
held normally out of engagement with the teeth by the 
tension of the rove or yarn 20. Normally, in the rotation 
of the shaft in the direction indicated by the arrow, 
the locking element 8 is wedged between the sleeve 
and the respective cam portion 11, whereby the retaining 
roller | is constrained to rotate with the shaft, the element 
7 being inoperative. On breakage of the rove or yarn 20, 
the wheel 2 is engaged and detained by the claw and the 
element 8 is disengaged from driving relation with th: 
retaining roller 1 by contacting with the adjacent abut 
ment face of the boss 5, whereby the retaining roller | js 
released from the shaft. If, for any reason, the retaining 
roller 1 tends to over-run the shaft, the normally in 
operative locking element 7 becomes operative to prevent 
such over-running. (Sealed.) 


MISCELLANEOUS. 


440,728. British Arca Regulators, Limited, of 
London, and T. Lindsay, of London. Steam Heat- 
ing System. (3 Figs.) July 4, 1934.—The invention 
is a steam heating system for paper-making rolls, and 
ealendering rolls. The pressure reducing valve shown 
in Fig. 1 has a casing with a high pressure steam inlet 
2 and a reduced pressure steam outlet 3 inter-communica 
ting through opposing ports 4, 5, through which the steam 
flows in opposite directions. The ports form the seating 


! 
of two disc valves fast upon a spindle and therefore both 


opening in the same direction, so that one disc valve 
opens with the high pressure, whereas the other opens 
against the high pressure. The valve is loaded in the 
closing direction by a helical spring interposed between 
one dise valve and a plunger disc 10 abutting against an 
adjustable screw. The spring and plunger dise 10 are 
housed in a cylindrical casing mounted on the valve 
casing and through which the end of the adjustable screw 
extends. The common valve spindle extends through 
the reduced pressure region of the valve casing to a 
flexible diaphragm 13, provided with top and bottom 
plates and forming a chamber 16, on the other side 
remote from the reduced pressure side, to which higher 
pressure steam is admitted through port 17 from a pipe 
interconnecting this chamber to the higher pressure 
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steam supply. The degree of opening of the disc — 
lean be controlled by balancing the pressure of = 
pressure steam exerted on the lower side of the flexi me 
diaphragm 13, by the pressure of the steam on the vr 
side in conjunction with the adjustable pressure ot ~ 
helical spring, which is communicated through the a? f 
1 


the pressure 1 


to the diaphragm 13. In Fig. 2, lied by the 


common high-pressure steam main is contro 
21, 22 and 23 are three of a series ot 
through dia 


1) and | 


master valve 20. 
branches supplying steam from the main 
phragm-controlled pressure-reducing valves la, 


ev oo d 23 I 
respectively, and low-pressure pipes 21’, 22 and =o, oll 
) ; » rolls 
nected to said valves, to a series of calendering 
> _ a » ote 1p 
Valve la is provided with a narrow gauge st cpt. - 
steam 


establishing connection between the high-pressure 
pipe 21 and the lower side of the flexible di ——, , 
the valve, which is adjusted to supply steam for 5 wel” 
duced pressure through line -!. 
wragm of valve 


if 


The high pressure side of the flexible diapl 0 ve 
16 is connected with the lower pressure side ol : dit 
phragm of the preceding valve la. Similarly, th higher 
pressure side of the flexible diaphragm of vaive i - 
| nected with the lower pressure side of the di uph —< 

the preceding valve 1b. Hence the flexible diaphrag 
with steam trom 


of the control valves are fed in cascade 


. » of steam passing 
the high-pressure main and the pressure of steam | 


r ay asively 80 
through pipes 21’, 22’ and 23’ will drop su ; hed 
that the series of calendering rolls which at Bees -o 


thereby, will show a progressive drop in 


from one to another. (Sealed.) 
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VIBRATION IN STEAM - TURBIN 
BUCKETS AND DAMPING BY 
IMPACT. 

By Auan L. Paget, B.Se., A.C.G.I. 

In these days of high-speed machinery, vibration 
js universally recognised as one of the major problems 
with which the engineer has to contend, and, in the 
light of recent history, it is, perhaps, not too much 
to say that the success or failure of a new design 
may be wholly dependent upon the degree to which 
this problem has been surmounted. As the steam 
turbine is inherently a high-speed machine, it is 
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which depends for its effect upon motion. 

In studying the vibration of turbine wheels and 
buckets the usual procedure is to stimulate the 
vibration by means of an electromagnet fed with 
current of variable frequency, and to record it by 
the use of a search coil in connection with an oscillo- 
graph. This is quite a convenient method of 
investigating the various modes of vibration at 
different frequencies, and can also be employed 
satisfactorily to determine the amplitude of vibra- 
tion in the case of turbine wheels, or other objects of 
comparable size, where the vibrational energy is 
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only natural that it should be particularly sus- 
ceptible to damage from vibration. Exhaustive 
research into the failure of turbine-disc wheels was 
undertaken by the late Mr. Wilfred Campbell,* 
of the General Electric Company, Schenectady, 
N.Y. The main cause of failure was shown to be 
the existence of axial nodal vibrations in the wheel 
discs, and the trouble was satisfactorily overcome 
by designing, and if necessary tuning, the wheels 
so that their critical speeds should not approach 
within dangerous proximity to the operating speed 
of the rotor. Similar methods were subsequently 
elaborated to protect the blades, or buckets, against 
tangential vibration.t In spite of the success of 
these methods of protecting steam turbines against 
vibration, other considerations rendered it desirable 
to investigate the means whereby some form of 
damping could be applied to the buckets. Else- 
where in the wheel the vibrational energy is stored 
mostly as elastic stress, in which form it is not 
Susceptible of dissipation. But at the buckets the 
amplitude is clearly greatest, which makes it the 





* The Protection of Steam-Turbine Disk Wheels from 
Axial Vibrations, by Wilfred Campbell. Paper pre- 
sented at the Spring Meeting of the American Society of 
Mechanical Engineers at Cleveland, Ohio, May, 1924. See 
also The Experimental Investigation of Vibrations in 
Turbine Wheels and Blades, by B. Pochobradsky, L. W. B. 
Jolley and J. 8. Thompson, ENGINEERING, vol. cxxxii, 
Page 541 (1931). 

- + Tangential Vibrations of Steam Turbine Buckets, by 
ilfred Campbell and W.C. Heckman. Paper presented 

“t the annual meeting of the American Society of 

Mechanical Engineers, New York, November, 1925. 


large. It is obviously, however, impracticable as 
a means of making quantitative measurements of 
the damping, or amount of energy dissipated, in a 
10-in. bucket, which was the subject of the present 
investigation, where the total amount of energy 
involved is small. The search coil would itself 
absorb a certain amount of energy, and if the electro- 
magnet were used to set up a vibration of given 
amplitude and then switched off to allow the rate of 
dissipation of the energy to be measured, an appre- 
ciable amount of magnetic damping would be intro- 
duced during the time that must elapse before the 
current in the magnet had fallen to zero. On this 
account it was decided to dispense with the estab- 
lished procedure entirely and to devise a direct 
method of recording the vibration of the test bucket 
without the interposition of a search coil, oscillo- 
graph or any other apparatus liable to vitiate the 
results. 

For this purpose a cinematograph camera, suit- 
ably modified as described below, was employed to 
take direct photographs of the vibrating specimens. 
The drive was by means of a direct-current motor 
with a very wide range of speed control, and the 
shutter was removed so that the film would run 
continuously at approximately uniform velocity. 
The usual lens was replaced by a special lens carried 
at the extremity of a telescopic attachment, con- 
sisting of two horizontal concentric metal tubes, 
fitted to the front of the camera. The inner tube, 
which carried the lens, could be moved in and out 
for focusing. Inside the camera, at the other end 











obvious place to introduce any system of damping |of the tube, a cylindrical lens was fitted. The 


whole was mounted on a wooden base firmly clamped 
to a substantial laboratory table in order to minimise, 
as far as possible, any vibration from the motor. 
For the same reason the front end of the telescopic 
extension was supported in a felt-lined recess in a 
stout wooden block secured to the base. Fig. 1 
shows the camera, electric drive and control rheo- 
stats. The bucket can be seen in position in front 
of the lens. Behind is the are-light with focusing 
attachment. 

The photographic record is obtained by pro- 
jecting the image of a point on the vibrating body 
under investigation on to the moving film, For this 
purpose a vertical piece of 5-mil brass wire about 
#r in. long was soldered to the top edge of the 
bucket and illuminated by an arc-light. The inter- 
position of the cylindrical lens causes the image of 
this vertical strip of wire to appear on the film as a 
point. This virtual folding up of the image in the 
direction of its length ensures an intense spot of 
light which is essential for recording high-frequency 
vibrations. A timing wave was obtained by using 
a reed or tuning fork of known frequency set up next 
to the vibrating body to be studied, and the traces 
of both vibrations were recorded simultaneously 
on the film. The upper photograph reproduced in 
Fig. 2 shows the trace of a large tuning fork having 
a frequency of 18 cycles per second measured against 
a timing wave of 5 cycles per second; the lower 
photograph is interesting in that it shows the record 
of two bodies, of frequencies 285 cycles and 368 cycles 
per second, respectively, vibrating together, the latter 
being mounted on the former. The beat frequency of 
41-5 cycles per second can be clearly seen. In this 
case a middle-C tuning fork of 256 cycles per second 
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was used as a timing wave. In all cases, the tuning 
forks and bodies under investigation were caused to 
vibrate by the simple expedient of striking them 
smartly with a rubber hammer. The same method 
was employed when measuring the amount of 
damping in a turbine bucket, as described below. 
Most of the buckets examined had natural fre- 
quencies of from 100 cycles to 300 cycles per second, 
so that a middle-C tuning fork could conveniently 
be used whenever a timing wave was required. A 
fork of this frequency, when struck in the manner 
described above, will continue vibrating for about 
20 seconds, which is ample time to secure a direct 
photograph of the decrement curve of a 10-in. 
bucket which dies out naturally in from three to 
four seconds. The lens used on the camera gave 
a magnification of 10, so that amplitude as 
well as frequency could be measured from the photo- 
graphs. In passing, it may be mentioned that the 
camera was found very useful in recording by direct 
photography the vibration of such objects as discs, 
plates and rings, and was also employed to evaluate 
the rate of dissipation of vibrational energy in a 
sample of concrete to be used in the construction of 
foundations. During a research in connection with 
high-tension switchgear, it was made use of to 
measure the rate of progression of a spark discharge 
round the circumferences of two disc electrodes, 
which it would have been difficult to do by any other 
means. 

The usual means of damping is by the introduc- 
tion of some form of friction, either solid or fluid. In 
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the case of a steam-turbine bucket, however, the 
practical application of this principle is clearly a 
matter of some difficulty. A method was even- 
tually devised whereby the dissipation of energy 
that occurs when impact takes place between two 
solid bodies was utilised as a means of damping.* 
This damping by impact was applied to a turbine 
bucket in the following manner ;—A ¥,-in. hole was 
drilled up the centre of a 10-in. bucket to within 
1 in. of the top. A piece of steel rod was inserted 
in the hole and supported on the end of a flat strip 
of spring secured to a plug screwed into the bottom, 
the annular clearance between rod and hole being 
about 0-009 in. When the bucket vibrates the 
steel rod comes into contact with the walls of the 
cylindrical hole, and each time impact occurs there 
is a dissipation of energy, with consequent damping. 
It is obvious that the greater and more frequent 
the impact the better will be the damping. The rod, 
or impactor, however, being supported on a spring, 
has a natural period of vibration of its own, so that 
beating will occur between the bucket and impactor. 
This is clearly undesirable since, whenever a beat 
occurs, both bodies move together and no impact 
takes place. The beating can be reduced by 
reducing the natural frequency of the impactor and, 
in the limit, it will disappear when the frequency is 
zero, t.e., when the impactor is aperiodic. 
fact, is what was finally decided upon. The 
impactor was made of such size as to fill the hole to 
within 0-1 in. of the top, and was left perfectly 
loose so as to have no natural period at all. In 
this way the mass of the impactor becomes a 
maximum and its natural frequency zero, so that 
beating is entirely eliminated. It is obvious that, 
in practice, the impactor could not be left loose, 
if for no other reason than that of the centrifugal 
pull which it would experience under working 
conditions. This and other details of design will 
be considered later. 

The following tests were conducted on the impact- 
damped bucket to determine the degree of damping 
obtained, an identical undamped bucket being 
used as a control experiment. Each specimen, in 
. turn, was securely wedged in a vertical position in 
a heavy steel block and caused to vibrate by striking 
it with a rubber hammer. Direct photographs were 
then taken of the vibrations, giving a decrement 
curve from which the rate of dissipation of vibra- 
tional energy can be calculated. The logarithmic 
decrement can be defined as the natural logarithm of 
the ratio of any two successive amplitudes of a 
vibration, the amplitude of which decreases exponen- 
tially. In Fig. 3, the logarithmic decrement is 
8 = log, “, whence it can be shown that 3 = ad 
where Ay is the decrease of y per cycle. This 
enables 5 to be obtained at once by simple measure- 
ment from a graph or photograph of the damped 
vibration. Further, it can be shown mathematically 
that 

AW=2Wé5 (1) 
where A W = the energy dissipated per cycle and 
W =the total vibrational energy at any time. 
Therefore, as soon as the value of 8 has been 
measured from the photograph, the rate of dissipa- 
tion of energy, cr damping, can be calculated by 
means of equation (1). It should be noted that 
the curves obtained were not truly logarithmic, 
there being a variation of decrement with amplitude. 
At very small amplitudes, of the order of 0-002 in., 
the damping effect is considerably reduced ; prac- 
tically, however, this is not important, as at these 
small values the maximum elastic stress in the 
bucket is only about 1,000 lb. per square inch. 

The photographs of the decrement curves obtained 
from the two specimens are reproduced in Figs. 4 
and 5, Fig. 4 being the decrement curve of the 
undamped bucket, and Fig. 5 that of the impact- 
damped bucket. In the former, the values of 6 
range from 0-003 to 0-0067; in the latter, from 
0-24 to 0-35. It is thus apparent that the impact- 
damping device has increased the rate of dissipation 
of energy, on an average, about 60 times. From 
equation (1) the amount of energy dissipated per 
cycle, A W, can now be calculated for the impact- 
damped bucket, but first W, the total vibrational 


* Vibration Damping by Impact. U.S. patent granted 
to A. L. Paget, November 24, 1931. 
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where the velocity is a maximum. Since the vibra- 


equation :— 

X = Asin wt 
where X = displacement at any time ¢, and 
A = half-amplitude, whence the maximum velo- 


Now the frequency of the bucket 


city will be A ow. 
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was 110 cycles per second, its 
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0-25 Ib., and the half-amplitude, 0-037 in. Thus 
the maximum velocity A w = 0-037 22x 110 


25-7 in. per second, and the kinetic energy at 


mid-point, W = } X g5°—75 X (25-7)* = 0-214 
in.-lb. Whence AW = 2 W 8 = 2 x 0-214 x 0-15 


()-064 in.-lb., and the rate of dissipation of energy 
Se wee 8-30 
8-84 = 0-79 watt. 

In the course of this investigation, a large number 
of similar tests were made with impactors of varying 
size and frequency, and, as had been anticipated, 
the greatest degree of damping was obtained when 
the mass of the impactor was as great as was con- 











| sistent with other requirements and its frequency 








[MARCH IQ, 1937. 


energy of the bucket, must be evaluated. This will zero. As the tests had also shown that the damping 
all be in the form of kinetic energy at the mid-point, | effect was greatly influenced by the amount of 


annular clearance between impactor and bucket 


tion is simple harmonic, it can be represented by the | a further series of tests was made to determine the 
| best value for this. 


Eight different sizes of impactor 
were used, varying in diameter from 0-155 in. to 
0-180 in., and a photograph of the decrement curve 
was taken in each case. The results showed that, 
in this instance, the greatest degree of damping 
was obtained by using an impactor 0-164 in, jn 
diameter, giving an annular clearance of 0-009 in. 
Subsequently the bucket was tested under con. 
tinuous vibration, so as to make a comparative 
measurement of the force required to produce a 
given amplitude in the case of the damped and 
undamped bucket respectively. The buckets were 
caused to vibrate by the use of an electromagnet, a 
search coil being employed to measure the flux 
between the pole faces and the specimen, whence 
the force was computed. Although this method is 
neither so direct nor, probably, so accurate as that 
of direct photography, the results obtained were in 
substantial agreement. 
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The first consideration in the design of an impact- 
damped bucket is the extent to which it will be 
weakened by the drilling of an axial hole. Graphical 
computation shows that the weakening does not 
exceed 12 per cent. for the blade, and is less than 
this at the section of the root where the bending 
moment is a maximum. As buckets liable to 
vibration invariably have an ample factor of safety, 
this small reduction in strength may be considered 
allowable. The next consideration is some means of 
supporting the impactor that will be capable of 
withstanding a centrifugal pull of about 250 lb. 
axially while permitting complete freedom of motion 
laterally so that impact may take place unrestricted. 
The best way to achieve this is to support the 
impactor at a single point at which there will be 
rolling friction only. The design adopted to 
accomplish this is shown in Figs. 6 and 7. A trans- 
verse hole of rectangular section a is made in the 
lower end of the impactor, and through it is placed 
a flat key b, projecting at both ends, so that it can 
rest on shoulders formed by enlarging the axial 
hole in the bucket for a short distance at the base. 
Between the underside of the key and the rectangular 
hole there is a j-in. diameter hard-steel ball ¢ 
resting on a slight recess in the key not more than 
vy in. deep. In assembling, the ball is laid in the 
recess in the key and both are slipped into the 
rectangular slot. The whole is then placed in the 
bucket and retained by a cap pressed into the base 
so as to bear on the underside of the projecting 
edges of the key and retain everything in position. 
The clearance d between the top of the rectangular 
slot and the key is less than ¥ in., so that the ball 
cannot come out, and neither ball nor key 
removable except by sliding out sideways in the 
same way that they are assembled. A clearance ¢ 
is also provided between the side faces of the key 
and the walls of the slot. The key and the base of 
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This provides the required single-point suspension of 
the impactor, with rolling friction only, and sufficient 
clearance to permit free lateral motion in all 
directions, the angular movement of the impactor 
being less than 0-1 deg. It is apparent that the 
natural period of the impactor will thus be zero, so 
that, irrespective of the frequency of vibration of 
the bucket, there will be no possibility of beating 
between it and the impactor which will continue to 
strike against the walls of the cylindrical hole, thus 
lissipating the vibrational energy in the manner 
already explained. The design just described is 
essentially simple, consisting of four parts only, 
yiz., rod, ball, key and retaining cap, making it 
easy and inexpensive to manufacture. The only 
process presenting any difficulty is the drilling of 
the axial hole in the bucket, but as soon as suitable 
drills and jigs had been prepared for the purpose, 
it was found, in practice, that the average machinist 
had little trouble with this operation. 

The principle of impact-damping has been applied 
to other pieces of apparatus besides turbine buckets. 
As a laboratory experiment, a steel ring, which 
when struck normally gave out a high, sustained 
note, was successfully damped by the simple arrange- 
ment of a series of }-in. nuts round the inside, spaced 
about 2 in. apart, and threaded upon a string so as 
to be loosely in contact with the ring. With this 
arrangement the ring became practically dead-beat. 
A steel drum, used as a reservoir in connection with 
a small air-compressor plant, which ordinarily was 
extremely resonant, was also satisfactorily damped 


: ar - | 1930: 
by impact. In this case, a length of ordinary chain |‘, qr 


the impactor, which is of drill rod, are hardened. | 





was employed, wrapped round the drum in a spiral | 


and supported at intervals on hooks welded on for 
the purpose. The tension of the chain was adjusted 
by the use of a spring at one end. The resonant 
note, stimulated by the vibration of the compressor, 
was almost entirely suppressed by this means. 

It has also been suggested that a form ofimpact- 
damping similar to that employed with turbine 
buckets might, with advantage, be applied to 
aeroplane propellers, fan blades and the like to 
protect them against fluttering due to windage which 
occurs at particular speeds, and which has frequently 
been suspected of being the cause of serious failures. 
The Hoffman damper, which is now extensively used 
to damp vibration on overhead transmission lines, 
is another familiar example of impact-damping. 
One of the greatest advantages of the method of 
damping by impact is undoubtedly its simplicity 
and ruggedness. The necessary parts are few and 
plain, and therefore inexpensive ; there are no close 
fits to be made and, in general, the adjustment is 
not critical. The principle seems to have received 
little recognition until a short time ago, but recent 
developments indicate a very much wider application 
of this mode of damping in future. 


The research upon which this article is based was | 


conducted in the Research Laboratory of The 
General Electric Company, Inc., Schenectady, N.Y., 
U.S.A., to whom the author’s thanks are due for 
permission to make use of the material here. 








THE ENGINEERING OUTLOOK. 
X.—Tue Locomotive Inpustry. 

ae British locomotive industry experienced a 
very considerable recovery in 1936. Reference was 
made last year to the success of the London and 
North Eastern Railway’s Silver Jubilee train and the 
Silver Link Pacific-type engines, and to the planned 
crease in the number of the latter. The first five 
of the 17 new locomotives which have been under 
‘onstruction at Doncaster, were placed in service 
at the beginning of this year. They are to be used 
for hauling the new “Coronation” streamlined 
expresses. As a result of the attention being given to 
alr-resistance and of test runs made during the year, 
the London and North Eastern Railway are extend- 
ing their London-Newcastle service to Edinburgh, 
Which will be reached from London in six hours 
(382 miles). A new fast service between King’s 


Cross and the West Riding is also promised for this 
Three new engines of the Cock o’ the North 
‘ype were completed and another is under way, and 


\4 of the Sandringham type were turned out at 
Darlington 


year. 


by Messrs. Robert Stephenson and 
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Company, Limited, while the total number of 
locomotives built by or for the London and North 
Eastern Railway last year was 56. Messrs. Sir 
W. G. Armstrong, Whitworth and Company, Limi- 
ted, have under construction a number of mixed 
tratiic locomotives for the same system, the first of 
which were delivered last year. 

The London Midland and Scottish programme 
last year included the construction of 313 loco- 
motives, a substantial proportion of which were 
constructed by outside builders, namely, 73 2-6-4 
passenger tank engines by Messrs. North British 
Locomotive Company, Limited, 68 4-6-0 mixed 
traffic engines by Messrs. Sir W. G. Armstrong, 
Whitworth and Company, Limited, and 56 2-8-0 
freight engines by Messrs. Vulcan Foundry, Limited. 
The company itself built 63 4-6-0 locomotives and 
three 2-8-0 locomotives at Crewe, and 53 2-6-4 
passenger tank engines at Derby. 

The Great Western built 144 locomotives at 
Swindon in 1936, including two new classes, the 
** Earl” and the ‘‘ Grange.’ The Southern built 


TasBLeE I.—Locomotives : United Kingdom Exports. 

















Monthly Index Value Index 
poe | Volume. | (1913 = per | (1913 = 
a 100). Ton. | 100). 
im : | ne 
| Tons. | 
1913 . = i 3,927 100 59-0 100 
1929 
Ist Qr ‘ = 3,197 81 76-0 128 
2nd ,, : ws 3,192 81 85-2 144 
3rd ,, -| 3,193 81 | 85-2 144 
ith ., .| 3,857 | 98 79-2 134 
asl 8,762 96 ’ 75-4 127 
2nd, ' ; 4,833 123 76-1 129 
od. a .-| 3,065 7s 76-9 130 
4th ,, --| 5,195 132 69-9 118 
1931- 
Ist Qr. ‘ --| 2,839 72 77-0 130 
2nd ,, ve 1,422 36 80-8 136 
ird ‘ ..| 1,881 47 67°6 114 
ith ,, J on 475 12 80-6 136 
1932— 
Ist Qr. ta aon 336 10 103-0 174 
2nd ,, ae ook 320 8 93-2 157 
3rd, * aan 5 93-2 157 
ath ., iz & 154 4 94-5 160 
1933— } 
Ist Qr | 488 12 138-7 235 
2nd 1,296 33 82-4 140 
3rd | 21 21 75-2 127 
4th 520 13 76°6 130 
1934— 
Ist Qr. oa a ~ 94-1 159 
2nd ’ “on 133 3 142-4 241 
3rd ,, 136 3 161-4 273 
4th , 1,012 26 80-6 254 
1935— 
Ist Qr. a - 937 24 80-1 136 
2nd ,, os -| 210 5 107-0 18] 
3rd _,, ia <a 3869 22 89-3 151 
4th ,, ne --| 1,434 37 81-1 137 
1936 
Ist Qr. én .-| 1,745 44 85-7 145 
2nd ,, ‘a on 1,316 33 91-8 155 
3rd o4 861 22 2 159 
4th 655 17 126-8 215 
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10 fast freight locomotives at Eastleigh and three 
2-6-4 goods tank locomotives at Ashford. 
As indicated last year, the railway companies 


| continue to supply the greater part of their require- 


ments from their own shops, though the large number 
of outside orders placed by the London Midland 
and Scottish is striking, and the locomotive industry, 
as such, has to rely to a large extent on export 
There was a very substantial recovery in 
British exports in 1936 which, measured by value, 
increased by 46 per cent., compared with the pre- 
vious year, although exports in 1936 were only 
35 per cent. of the 1930 level. Monthly average 
figures for quarterly exports are shown in Table I. 
Messrs. North British Locomotive Company, 
Limited, executed an order for 50 2-6-0 type 
locomotives for the Egyptian State Railways, and 
smaller orders for the San Paulo Railway of Brazil, 
for Newfoundland, &c. Moreover, it was announced 
last January that the Egyptian State Railways had 
accepted a tender from the company for 18 coal and 
eight fuel-oil locomotives at a price of 5,983. and 
6,1831., respectively, per locomotive. A smaller order 
for two coal and two fuel-oil locomotives went 
to Messrs. Sentinel Waggon Works, Limited, at the 
same time. Messrs, North British Locomotive 
Company, Limited, also received an order for six 
locomotives from the Siamese State Railways 
towards the end of last year, and one from the 
Bengal-Nagpur Railway for five superheater spare 
locomotive boilers last July. Messrs. Robert 
Stephenson and Company, Limited, of Darlington, 





also received orders last May for two locomotives for 
the Bengal Nagpur Railway. 

Messrs. Vulcan Foundry, Limited, secured last 
year orders for the Madras and Southern Mahratta 
Railway and for China. Messrs. Nasmyth, Wilson 
and Company, Limited, also executed orders for 
China, Jamaica, Palestine, Gold Coast, &c., while 
Messrs. W. G. Bagnall, Limited and Messrs. R. and 
W. Hawthorn, Leslie and Company, Limited, built, 
particularly, locomotives for industrial purposes. 
The position of Messrs. Beyer Peacock and Company, 
Limited, and their subsidiary, Messrs. Richard 
Garrett Engineering Works, Limited, improved 
substantially during the year. Apart from orders 
from the London and North Eastern, they received 
orders for four large Beyer Garratt articulated steam 
locomotives from the Indian Government Railways, 
and two more from the Nigerian Railways. In 
spite of the improved volume of exports of the 
leading firms, attention was particularly drawn by 
Mr. C. Bruce Gardner, chairman of Messrs. Arm- 
strong, Whitworth Securities Company, Limited, last 
May, to the virtual impossibility of getting re- 
munerative prices for export orders. In this con- 
nection, the rise in the index of average price 
towards the end of 1936 shown in Table I is of 
interest. 

One of the interesting features of British loco- 
motive exports is the high proportion—64 per cent. 
in 1936—which goes to foreign countries (although 
the proportion varies considerably from year to 
year). This, to a large extent, is a relic of the 
British capital development of primary producing 
countries which took place at the end of the last 
century. Although the City has usually set its 
face against “tied” loans, i.e., loans which make 
specific provision for the purchase of any capital 
goods required in the creditor country (except in 
special cases such as the Boxer Loan which, incident- 
ally, is quite an important asset to the locomotive 
industry), the use of British technical systems and 
personnel has naturally affected favourably repeat 
orders for capital goods such as locomotives. 

In view of the emphasis placed by the City, as 
illustrated by the unanimity of recent speeches of 
the joint stock bank chairmen, on increasing our 
exports, there is little doubt that finance in the 
form of carefully directed foreign lending could play 
a large part in assisting the engineering industries in 
this direction. To the question as to whether there 
is, while our trade balance becomes more adverse, 
anything to lend, the answer must be given that 
it is impossible to say under managed currency 
conditions, since a surplus on balance of payments 
is no longer immediately reflected in the strength 
of the exchange. There is good reason to believe, 
however, that such “trade development’ loans 
could be made, and the whole question certainly 
seems well worth examination. 

It should be added that although British loco- 
motive builders have important markets in foreign 
countries they by no means have a monopoly in the 
Empire, and last March, for instance, the South 
African Railways placed an order for 24 heavy 
passenger locomotives with German firms, viz., 16 
to Messrs. Henschel and Sohn, of Cassel, and eight 
to Messrs. Berliner Maschinenbau A.G. (vorm. L, 
Schwarzkopf), of Berlin. An order for 29 loco- 
motives for the North Western Railway and the 
East India Railway was also placed in February, 
1936, with Messrs. Krupps, from whom the Eastern 
Bengal Railway also ordered 15 locomotive boilers. 
These contracts were referred to last year in con- 
nection with the subsidisation of German exports, 

The Argentine, which has been an important 
purchaser of British locomotives in the past, has 
taken none at all for the last two years, and with 
the growing prosperity there the release of the 
accumulated demand in the not distant future may, 
perhaps, be anticipated. British India is now con- 
sistently the largest individual market, and 
accounted for 11 per cent, of total exports in 1936. 

That the outlook for the industry in the home 
market is likely to continue bright is suggested by 
the recently computed 1937 programmes of the 
four main-line railway companies, which include 
512 new locomotives, 2,000 new passenger carriages, 
32,460 goods wagons, 950 containers, and 500 con- 





tainer carrying wagons, As far as locomotives are 
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concerned, the London Midland and Scottish pro- 


gramme is for 210, and the London and North 
Eastern for 121. 
International exports of locomotives, by value 


and volume, are given in Tables II and III, from 
which it is seen that the British industry made a 
most satisfactory showing last year in contrast with 
many other branches of engineering. German 
exports declined both absolutely and in relation to 
total exports, 

Rolling Stock.—There was a further substantial 
improvement in employment in the railway carriage 
and wagon industry, as shown in Table IV, the 
figure reached in 1936 being the best since 1930, 
when, moreover, unemployment was at a much 
higher level. As pointed out last year, however, 
these figures do not solely refer to railway rolling 
stock, as apart from tramcar construction, which is 
officially included, though now probably only of 
minor importance, many of the carriage and wagon 
builders also manufacture other products, such as 
bodies for motor vehicles. There was a further 
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20 horse boxes, 5) luggage and parcels vans, and 
25 combination trucks. The London and North 
Eastern plans for 1937 provide for 652 carriages 
and 16,218 wagons. Of the 652 new carriages, 484 
will be vestibuled corridor coaches for main-line 
trains, 11 restaurant cars, 17 buffet cars, and the 
remainder suburban coaches, mail and parcels vans. 

Apart from this, with the improvement in the 
heavy industries, and particularly in profits—if not 
turnover—in the coal industry, following on the 
central selling schemes, collieries are beginning to 
renew or expand their stocks of wagons. A recent 
large order was for 300 12-ton coal wagons placed 
with Messrs. Hurst, Nelson and Company, Limited, 
of Motherwell, by Messrs. Glass Houghton and 
Castleford Collieries, Limited. There appears, un- 
fortunately, to be no very general trend towards 
the use of 20-ton wagons for coal, the adoption of 
which is, as mentioned last year, widely held to be 
one of the most hopeful ways of reducing coal dis- 








tribution costs, but in this connection a large order 
for 400 20-ton steel hopper wagons recently placed 
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In August, 1936, also, the London Midland and 
Scottish increased an order for 350 12-ton goods 
wagons placed with the same firm to 550. The 
division of an order for 1,000 20-ton wagons for 
the same company for conveyance of locomotive 
coal placed in June, 1936, was 250 to Messrs, 
Metropolitan-Cammell Carriage and Wagon Com- 
pany, Limited, 150 to Messrs. Birmingham Railway 
Carriage and Wagon Company, Limited, 100 to 
Messrs. G. R. Turner, Limited, Langley Mill, Notts ; 
300 to Messrs. Gloucester Railway Carriage and 
Wagon Company, Limited; and 200 to Messrs, 
Fairfield Shipbuilding and Engineering Company, 
Limited, Chepstow, Mon. A smaller order for 20- 
ton hopper bottom coal wagons was for 50 on the 
part of the Liverpool Town Council to Messrs, 
Metropolitan-Cammell Carriage and Wagon Com- 
pany, Limited, of Birmingham. 

From the structural and financial aspect, the 
wagon industry has recently undergone considerable 
changes, several concerns which were previously 
private having been converted into public com- 





ley 1030 1931 1032 103 1934 1935 1} 1936.* 
Per Per Per Per Per Per Per | Pet 
ro) Cent L000) Cent £o00 Cent LO00 Cent £000 Cent £000 Cent. £000 Cent. £000 Cent 
United Kingdom 1.275 1-5 3-6 1,497 46-8 167 i7-3 734 6-8 453 54-5 891 | 42-7 1,303 55-2 
(rermany 1,241 21-5 0-7 1.079 3-7 220 23-4 200 15-5 164 19-7 800 38-4 705 20-5 
United States onl 16-9 2-0 287 9-0 33 3-3 55 4°3 124 14-9 166 8-0 88 8-7 
France 206 vd $7 37 | 10-5 155 6-0 | 302 | 23-4 91 | 10-9 226 | 10-9 267} 11-3 
| — - - - - — 
rotal >. 793 100-0 7.001 1o-o “mH? 100-0 ORS 100-0 1,291 mo-o x32 100-0 2,083 100-0 2.363 100-0 
TABLE ILL.—INTERNATIONAL EXPORTS OF LOCOMOTIVES. VOLUME, IN LONG TONS. 
1g20 1a30 1931 1932 1933 1934. 1935 1936.+ 
Per Per Per Per er Per Per Per 
Tons Cent Tons Cent Tons Cent Tons Cent Tons Cent Tons. Cent Tons. Cent Cent 
United Kingdom 40,316 4-8 50,565 3-0 10.852 Oo R73 43-0 66-5 4,760 64-5 10,466 47-3 4] 
(rermany 17.713 2A-4 $1,061 3-0 15.528 10-8 L070 4-1 17-6 ? 052 27-8 «| 9,693 3-7 iiet 
France 4,226 6-8 +780 oO 70 9-2 2.064 22-9 5-0 569 7-7 1,998 9-0 9-3 
Total 62,255 100-0 05.406 1OO-0 IA.050 100-0 0,007 100-0 12.067 10O-0 7.381 100-0 22.157 100-0 5.367 100-0 


substantial improvement in 
1936, which rose to 1,443,000/. compared with | 
1,221,000. in 1935, as shown in Table V, although 
this figure is still far below the 1927 maximum. 

In the home market, as in the case of locomotives, 
there was also a big improvement, largely as a 
result, in both cases, of the Government guaranteed 
loan of 26,500,0001. made in 1936. Some apprehen- 
sion is expressed in the industry as to the probable 
position when this money has all been spent, and 
there is certainly likely to be a falling off in activity, 
and particularly in the amount constructed outside 
the shops of the railways themselves (it having been 
one of the conditions of the loan that the work 
placed “ outside’ with the industry should be 
a maximum). On the other hand, traffic receipts 
have improved considerably, and as long as general 
prosperity remains and this position continues, there 
is likely to be a fairly good demand for replacement 
purposes, 

A possibly adverse factor from the point of view 
of the wagon industry is the big drive now in pro- 
gress on some of the railways to ensure a more 
intensive use of railway wagons. The London 
Midland and Scottish has, for instance, been taking 
a complete census of the number of wagons under 
load, waiting disposal, or standing spare, at each 
of over 2,000 stations and in every yard, depot and 
siding. It is hoped to iegulate better the supply of 
empty wagons as between one area or station and 


the export trade in | 





another. 

The total carriage and wagon programme of the 
four main-line railways for the current year has | 
already been given (2,000 passenger carriages and | 
32,460 goods wagons apart from containers, &c.). | 
The London Midland and Scottish programme for | 
1937, which is separate from the construction under 
the Railways (Agreement) Act of 1935, provides for 
751 carriages, 12,305 wagons, and 450 containers. 
Of the 751 new carriages, 17 will be restaurant cars, 








5 kitchen cars, 151 vestibule, 180 corridor, and 293 | 500 similar wagons already on hand for the same | Company, Limited, of Sheffield, last year ™ 
'an order for 106 trolley *buses for Portsmout! 


non-corridor passenger coaches of various types, | 


* Estimate based on 10 months for France and United States 


+ Estimate based on 10 months for France, 


by the London and North Eastern with Messrs. 
Head, Wrightson and Company, Limited, of 
Thornaby-on-Tees, is of interest. This firm was 
stated at the beginning of 1936 to have orders for 














Taste IV Employment in the Railway Carriage and 
Wagon and Tramcar Industry. 
! 
| Number of Workpeople 
lute | ‘a 
Insured a os Employed. | iota 100. 
| 
July,1924 2,180 49,406 100 
1926 6,200 45,321 92 
1927 54,150 51,363 104 
1928 i370 30,055 101 
1e2e 4,210 49,306 1 
L930 4,090 48,004 v7 
1931 1,550 t0,875 sl 
1982 49,130 6,410 74 
1933 45,180 35,410 72 
1034 46,410 x2 
1035 $6,790 bated 
1936 49,660 O68 
Taste V.—Exports of Railway Carriages and Wagons. 
£000's omitted 
Carriages Parts Wagons Parts Tota) 
lund wn SOO 1.438 1.309 9 
1926 1,425 1,308 1,032 1,700 >, 
1927 1,753 1,359 1,205 LA&77 6. 
12s 1,786 Oxy 2 1,402 4,824 
lv 1417 1. 1,427 338 4.154 
lee 1 x00 1.952 TO 4.598 
1s] 7S7 ts otis 212 1.4 
182 2x1 219 4s uo7y 
19338 85 119 108 927 
1as4 211 i233 226 72 
1a35 ; 676 2865 1,221 
1936 t40 hata] 240 1,443 





900 wagons on hand. Messrs. Hurst, Nelson and 
Company, Limited, also received at the end of 1936 
an order from the North Eastern system for 200 
20-ton all-steel hopper wagons, in addition to about 


railway. 








| 





panies. Among these were Messrs. North Central 
Wagon Company, Limited, which, with its main 
subsidiary, Messrs. Lincoln Wagon and Engine 
Company, Limited, have for many years financed 
the purchase by collieries and other users of railway 
wagons on hire, with option of purchase. Other 
firms issuing capital to the public or converted to 
public companies were Messrs. Charles Roberts and 
Company, Limited, and Messrs. Central Wagon 
Company, Limited, while the capital of Messrs. York- 
shire Railway Wagon Company was increased 
last November. An interesting issue last June 
was that of Messrs. Wagon Repairs, Limited, which 
is a co-operative organisation controlled by six of 
the leading wagon builders for conducting repairs 
of privately owned and other wagons. Th 
organisation owns 35 works and 350 depots. 
Messrs. Birmingham Railway Carriage and Wagon 
Company, Limited, of Smethwick, had on order 
34 coaches for the Chinese National Railways 
(Canton-Hankow section), which are being fitted 
with the “ Vapor” heating system widely used in 
the United States. Altogether (apart from 24 
locomotives), 430 passenger and freight cars were 
on order last year in this country from the Canton- 
Hankow Railway. Messrs. Hurst, Nelson and 
Company, Limited, also received an order for wagon 
underframes for the Chinese Purchasing Commis- 
sion. With the agreement signed last December 
between Messrs. Jardine Matheson and Company, 
and the Chinese Ministry of Railways for the pur- 
chase of 900.0001. worth of British railway material 
for the new Nanking-Kiangsi Railway, the prospec'* 
of the export trade to China are good. 


A number of carriage and wagon firms have. 
course, specialised as well in other products. Messt. 
pany, 


Gloucester Railway Carriage and Wagon Com} 
Limited, for instance, carries on an extensive busines 


in commercial motor and *bus body building : while 
Messrs. Craven’s Railway Carriage and W mer 
eivet 
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WERKZEUGMASCHINEN, A.G. 


In spite of the great increase in the volume of work 
on hand in the industry, extensive complaints of the 
unprofitableness, particularly of the orders placed by 
the main-line railways, continue to be heard. It 
18 pointed out that the railways, which are in a 
position to cover most of their requirements from 
their own shops, are naturally in a position to 
obtain very favourable terms for the small propor- 
tion of the total which they place with outside | 


firms, 
| 


Orders from the coal and iron and steel indus- 
tres show more profit and, in contrast with many 
other industries, the rolling-stock industry has 
Maintained prices for overseas work at a higher 
level than for home consumption. The rise in the 
level of wagon-hiring charges has, however, been 
& favourable factor for the industry. It was stated 

t summer that weekly hiring charges for con- | 
‘acts being renewed had increased by almost 25 per | 
‘ent. An ordinary goods wagon, formerly let at 
4s. 6d, per week, could be re-hired at 5s. 3d. to 5s. 6d. 
Many of the leading firms have large numbers of 
Wagons on hire; Messrs. Hurst, Nelson and Com- 
Pany, Limited, for instance, are stated to have | 
48 Many as 7.000. ! 








Mittine Macuine; Messrs. ALLGEMEINE 








The Association International des Constructeurs 
des Materiaux Roulants, sometimes called the 
International Wagon Cartel, to which reference was 
made last year in connection with the adherence of 
Britain and Germany continued to function, con- 
trary to expectation in some quarters, as an informa- 
tion bureau, and not as a price- or quota-fixing 
cartel. There is no doubt, however, that co-opera- 
tion between the leading producing countries is very 


| intimate, and prices in international markets are, 


as already mentioned, cut to a much smaller extent 
than in some sections of the engineering industry. 
The members of the Association are now : Germany 
(24 works); Austria (1); Belgium (16); Danzig 
(1) ; United States (1); France (11); Great Britain 
(12): Holland (2); Hungary (1); Poland (1); and 
Switzerland (12). : 








EXPERIMENTAL TRAMCAR FOR GLASGOW.—An experi- 
mental tramear has recently been put into commission by 
the Glasgow Corporation. It is 34 ft. long by 7 ft. 4 in. 
wide and is carried on two equal-wheel bogies, which are 
sprung by long laminated axle box springs. Heavy 
section rubber shock absorbers in the truck bolster are 
used to reduce small pitched vibrations. 


Fig. 10. , FINE- FINISHING LATHE; Messrs. Unrton-WERK. 
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Tue latest centreless grinder, shown by Messrs. 
Hartex, G.m.b.H., Berlin-Marienfelde, and illustra- 
| ted in Figs. 7 and 8, embodies some interesting 
features. The grinding wheel spindle runs in plain 
bearings which are oiled from a small pressure 
pump, the end thrust being taken by shouldered 
ball bearings. The grinding-wheel spindle is driven 
|by multiple Vee-belts from the main motor, 
| which is mounted on the wheel slide. The driving 
pulley runs on anti-friction bearings, and the wheel 
spindle is relieved of all tension from the belt. 
|The wheel slide moves on narrow guides. The fine 
| feed adjustment is made by gradations as small as 
|0-0025 mm., by means of a handwheel through 
| intermediate gears, screw and nut; a weight, which 

tends to draw the slide always towards the rear, 
| ensures the elimination of play, and even the gears 
are entirely free from backlash. In the straight-in 
grinding method, the slide is fed inwards by means 
of a hand lever until it strikes against a fixed stop, 
fine-feed adjustment being made by worm and 
| worm gear on the in-feed lever. The wheel profile is 
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dressed hydraulically, the speed of the movement 
of the diamond being varied by a small valve. The 
feed wheel, which also runs without slack in an 
adjustable plain bearing, is driven from a separate 
motor through worm gearing and a gear-box with 
splined shafts giving eight speeds. The feed wheel 
can be set at an angle in the vertical plane to 
regulate the feed in connection with the feed gear- 
box, and in a horizontal plane, so that slight tapers 
can be ground by the straight-in method without 
profiling the wheel. The feed wheel, together with 
its drive, is mounted on a table which can be axially 
adjusted to facilitate exact alignment of the feed 
ind grinding wheels, when grinding profiled work. 
The work pieces are supported by a work rest 
secured to a bridge, the latter being vertically 
adjustable, so as to permit easy adjustment of the 
work. Another feature consists in a dial gauge, 
which permits measurements of the work diameters 
to be taken while the work is being fed through 
the gap of the wheels. By observing the gauge, the 
operator is able to see whether or not it is necessary 
to readjust the wheel for compensation for wear. 
The measuring device has a floating suspension, 
snd makes contact with the work under spring pres- 
sure acting from above, in such a manner that 
displacement of the work is avoided and the accuracy 
of the measuring results cannot be affected in any 
“ iV. 
use for testing the work running 
machine. When not in use, the gauge can be 
turned back out of the way of the work. The 
measuring accuracy is stated to be within 0-O015 
mm. The capacity of the machine is for diameters 
up to 75 mm., and the greatest length which can be 
handled by the straight-in grinding method is 
2K) mm 

Che down-cut milling machine of the Allgemeine 
Werkzeugmaschinen Aktiengesellschaft, Berlin- 
Weissensee, which was developed and exhibited 
last year, now embodies some important improve- 
ments. As will be evident from Fig. 9, page 309, 
the problem of the removal of the chips produced 
hy down-cut rough-milling has been ingeniously 
solved by inclining the whole column, including 
the transverse bed and table, with the result that 
the cooling medium supplied from a centrifugal pump 
is flooded in a constant direction of flow over the 
cutter and work, the chips being washed away 
together with the fluid, into a container placed 
near the machine. The machine is built in two 
different sizes and two patterns. One pattern is in- 
tended for continuous production, and has a fine- 
stepped speed range for the cutter spindle by means 
of pick-off gears, though changing over from roughing 
to finishing is quickly possible by operating a lever 
without the necessity of exchanging gears. The other 
more general pattern has 18 speeds, changeable 
by gear-box, so that it is more suitable for repeti- 
tion or individual production jobs. Comparative 
measurements have been taken in machining 
tough material on the same machine and with the 
same tools, the results showing that the down-cut 
milling method gives a 66 per cent. higher specifi 
production rate per minute and horse-power. In 
down-cut rough-milling with spiral-toothed face 
milling cutters, specific cutting performances of 
20 cub. cm, per minute per horse-power have been 
obtained with standard steel, whereas the corre- 
sponding standard cutting performance is from 
10 cub. em. to 15 cub, em. per minute per horse- 
power by the up-cut milling method. Down-cut 
milling tends to become more and more popular 
because of freedom from vibration during the running 
of the machine, the high-class quality of the surface- 
finish and the increased life of the cutters between 
utrindings, no matter wnether the method is applied 
to rough or fine milling cuts. It has also proved 
of special value to circular milling. 

Lathes of the high-speed fine-tinishing type were 
shown by the Union-Werk, Mittweida, Saxony 
The model illustrated in Fig. 10, page 309, has a 
swing of 220 mm. (82 in.) over the saddle and the 
maximum distance between centres is 500 mm. 
(194 in.). High speeds and very fine feeds are 
provided for machining non-ferrous metals, ebonite 
and similar materials, and by using diamonds or very 
hard metal tools a finish similar to that obtained 
by crinding is procurable and the finest tolerances 





Fig. 8, page 309, shows the apparatus in 
through the | 
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can be adhered to. The lathes are extremely 
rigid in design and the rotating parts are very 
carefully balanced, both statically and dynamically. 
The bed is made of fine-grained cast-iron, generously 
dimensioned and reinforced. A box-shaped base 
supports the lathe over its whole length, as shown. 
The saddle has extra long guides to ensure minimum 
wear and maximum accuracy. It slides on a front 
vee and a rear flat face extending over the whole 
length of the bed and on both sides of the head- 
stock. The tailstock has separate ways. Power 
longitudinal and transverse feed motions in both 
directions are provided. The longitudinal feed 
motion can be tripped by stop-dogs. In addition, 
electric limit switches are provided to stop the 
longitudinal feed motion and the rotation of the 
spindle. The diameters of the work to be turned 
are set by means of adjustable stops in conjunc- 
tion with a dial gauge. The apron embodies an 
oil-tight housing. the transmission gears running 
in oil. The feed is derived from the main drive 
by vee-belting, feed gear-box, feed spindle, and rack 
and pinion drive. Normally, three selective feed 
rates are available, controlled by one lever. Helical 
spur gears are used in the feed gear-box. The top 
slide of the saddle can be adjusted to ;4,5 mm. 
| by the aid of large graduated collars. The lathe 
lean be also used for boring, the main spindle 
‘carrying the boring tool in this case while the 
work-piece is held in the saddle. 





The main drive for the working spindle is by 
|}means of silk belting from a pole-changing motor, 
| located on a base plate separated from the machine 
| to prevent the transmission of vibrations. Three 
| speed ranges, from 700 r.p.m. to 1,430 r.p.m., 
| 950 r.p.m. to 2,850 r.p.m., or 1,900 r.p.m. to 
| 5,700 r.p.m., can be selected, and three different 
feed ranges can be selectively obtained for the 
lower and medium-speed range, or three fine or 
very fine feed ranges for the high-speed range. The 
electrical equipment, including a mercury switch, 
pole switch, fuses and a magnetic brake, is located 
below the headstock, being accessible through a door. 
The cooling medium pump, tecether with the settling 
tank and connections, are attached to the rear 
of the lathe. The main spindle runs in two plain 
bearings of ample dimensions of lead-bronze alloy, 
giving a very high wear resistance and perfect 
running properties. To maintain the necessary 
oil pressure in the bearings, the motor-driven 
pressure-oil system is interlocked with the main 
driving motor in such a manner that the latter 
cannot start running unless the specified pressure 
is reached in the lubrication system. Damage to 
the bearings is thus avoided even at the highest 
speeds, the spindle running true to within 0-002 mm. 
The tailstock can be equipped to receive boring 
tools having a separate motor drive, and the bearings 
of the tail spindle can be connected to the pressure 





| oil system. 
| Another model is available similar to the one 
| just described and with the same main dimensions, 
|} In this model there are only two speed ranges 
|for low and medium speeds, and three ordinary 
| feed ranges can be obtained. With an all-geared 
| headstock up to nine spindle speeds can be secured 
in geometric progression. The two plain bearings 
|} of the main spindle are of the ring-lubricated type, 
| the end thrust being taken by a double-sided ball 
| bearing. 
| The somewhat unusual-looking lathe illustrated 
in Fig. 11, page 318, was shown by Messrs. Schiess- 
Defries, Diisseldorf, and is a modification of the 
Fay semi-automatic machine manufactured by 
Messrs. Jones and Lamson Machine Company, 
Springfield, Vermont, U.S.A., the German licence for 
| which has been acquired by Messrs. Schiess-Defries. 
The lathe is primarily designed for repetition work, 
| but it is claimed that the ease with which the tools 
may be set up enables it to be economically employed 
lon small lots, or even odd jobs. The work can be 
leither mounted on centres or on a chuck. It is 
stated that the design readily lends itself to unusual 
work of a repetitive character by the addition of 
| special tools and chucking devices. It is common 
| practice to put two of the machines in charge 
of one man, roughing operations being done on one 
|} and finishing on the other, but with most work it is 
| possible, owing to the rigidity and accuracy of the 
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lathe, to finish the work on one machine to toler- 


ances comparable with those adopted in grinding, 
As will be seen, there are both front and back 
saddles, the front tools being usually used for 
longitudinal turning and the back tools for cross 
cutting. A third saddle can be fitted, if required. 

Although flat ways are provided on the bed, the 
saddles are carried on heavy circular bars which 
are supported in both the headstock and tailstock, the 
latter only running on the ways. This construction 
has been adopted as giving less wear of the saddle 
traverses and because, it is claimed, circular ways 
can be constructed more accurately than eithe: flat 
or vee-ways ; moreover, fine swarf does not accumu- 
late on the rounded surface. The front saddle is 
traversed from a drum in the headstock and cross- 
traverse of the tool post is effected by a cam bolted 
to the front of the bed, with which cam a plunger 
in the saddle engages. The cross-traverse of the 
back slide is obtained by a somewhat similar devic: 
The method of adjusting the position of the cam 
will be clear from the illustration. Its contour is, 
of course, a matter of choice, and by varying it, 
together with the use of change gears, the feed can 
be varied within wide limits. On the completion 
of the cut, the tools are withdrawn at quick speed 
and the saddle run back to the starting position, 
when the machine stops. A safety clutch is pro- 
vided on the feed drive. The actuating drums are 
mounted on a common shaft which runs the full 
length of the bed, and are housed in the bed below 
the headstock. There is a clear passage for swarf 
in the middle of the bed to the pan below, which is 
provided with a grid. The main spindle runs in 
adjustable anti-friction bearings, and the nose 
conforms to German standards. The driving motor 
is mounted on ways on the top of the headstock, 
and is adjustable in both directions. The spindle 
drive is transmitted by multiple-belt through 
gears, a multi-dise clutch ; a brake is fitted. The 
gears are of the pick-off type, and provide eight 
spindle speeds. A further speed range can be 
obtained by a change of the driving pulleys, and 
this makes possible the machining of light metals 
with cemented-carbide tools. The design permits of 
the incorporation of an automatic speed-changing 
device with a 1:2 ratio. The cutting lubricant 
arrangements are of unusual capacity. 

A further improvement has been incorporated 
in the well-known metal cold saws shown by 
Messrs. Gebr. Heller Maschinenfabrik, Ntrtingen, 
one of which is shown in Fig. 12, page 318. While 
the stepless hydraulic-feed motion and the hydrauli: 
work-clamping device have been retained, the normal 
speed gear-box has been replaced by a mechanical 
P.I.V. drive giving an extended stepless speed 
range of 1 to 3-5, the ratios being so chosen that 
very hard materials can readily be machined. 
Further improvements have been applied to the 
hydraulic-feed system by the provision of a single- 
lever control, which makes any faulty operation 
impossible, and which controls the clamping of the 
work, feed motion, return motion and unclamping. 
The new machines, with both stepless speed and feed 
changing, are supplied in three different sizes. 
The hydraulic-feed machines are also provided with 
single-lever control. They are built in nine different 
sizes, with saw blade diameters from 300) mm. to 
2,200 mm. (1143 in. to 7 ft. 2,4 in.). The apron at 
the front of these machines now carries the hand- 
wheel, with an indicator, for regulating the cutting 
speed and a graduated chart permitting readings 
of speeds for various toughness and dimensions of 
the materials being cut. A similar indicator shows 
the feed rate, which automatically accommodates 
itself to the cross-sectional area. Both the speeds 
and feeds can be varied while the machine '§ 
running. The feed and return motions of the saw- 
blade slide are limited by adjustable dogs. Full 
automatic machines are built in four different sizes 
up to 750 mm. (2 ft. 5} in.) in saw blade diameters. 
The last machines are similar to those already 
described except that the material is automat ally 
fed by a hydraulic device. 

Messrs. Heymer und Pilz, 
Thiiringia, exhibited a range of lathes in whi 
spindle-speed changes are effected without steps by 
an application of the well-known P.I.V. driv — 
of the machines is shown in Fig. 12, page 318, while 
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the variable drive is shown in Fig. 14, both on page 
318. The drive proper may be either by single 
yulley, by a flanged motor attached to the headstock 
with chain transmission, or by a motor carried on a 
bracket with multiple Vee-belt transmission. The 
latter method is shown in Fig. 14. The variable- 
speed drive is housed in the headstock and is, 
in principle, of the normal type. A laminated- 
steel] chain meshing with grooves in the conical 
pulleys, is, however, used instead of the more usual 
leather belt. The speed ratio is 1 to 4. A sliding- 
gear change is interposed between the variable- 
speed drive and the spindle, so that the total 
speed ratio is 1 to 64. Two multiple-dise couplings 
fitted with brakes are used for starting, stopping, 
and reversing. 

The P.I.V. drive may be kept running when the 
spindle is stopped, so that tool setting, &c., may 
be done without stopping the driving motor. The 
speed may be changed while a cut is being made, 
it being thus possible to maintain a constant cutting 
speed on a changing diameter, this being a desirable 
feature with cemented carbide tools. The speed 
change in the P.I.V. drive is made by the small- 
flanged motor seen to the left of Fig. 14, transmission 
to the pulley-traversing levers being through spur 
and worm gearing. Control is effected by push- 
button on the saddle. The circular device seen 
above the headstock in Fig. 13 is a speed indicator. 
The inner ring capable of rotation is graduated in 
cutting speeds, and the outer fixed ring with diame- 
ters of work within the capacity of the machine. By 
actuating the “ high speed ” or “ slow speed ’’ push- 
buttons which control the small motor in either 
direction of running, the inner disc is rotated until 
the cutting-speed graduation concerned is in line 
with the diameter to be turned. When this occurs 
the “stop” button is pushed and the motor is 
stopped, the spindle continuing to run at this set 
speed. When surfacing is being done the control- 
device “high speed” and the tool cross-traverse 
are engaged simultaneously, so that the spindle 
speed continues to increase as the tool moves in. 
In this way, with a medium feed, a nearly uniform 
cutting speed is secured. 

The main features of the lathe will be clear from 
Fig. 13. Although the bed is of the gap type, it is 
shown in this illustration with the bridge piece in 
place, permitting the saddle to be run close up to 
the faceplate. The saddle and tailstock are carried 
on independent ways, which are specially hardened 
in casting. The saddle-ways are of the inverted- 
Vee-type and the saddle is provided with felt scrapers 
and oil pockets. The lead screw and feed and 
reverse shafts are arranged on the front of the bed. 
The electric cables between the saddle push-buttons 
and the speed-control device are housed in a casing 
at the back of the bed. Chutes are provided at 
intervals between the ways for carrying the swarf 
to the rear of the machine. Starting and stopping 
are effected by a lever on the saddle apron, which 
actuates the disc clutch on the main drive. The 
feed gear-box is of the Norton type, the gear being 
driven from the main shaft. Control is by levers 
giving 40 feed rates and 40 Whitworth, 56 metrical 
and other threads. A secondary gear in the head- 
stock enables coarse threads to be cut. A sliding 
gear-box can be provided, if desired. The saddle 
drive is by means of drop-worm mechanism, and 
automatic stops are fitted. The feed-reversing 
motion can be operated while a cut is being taken. 
The details of the lathe conform to modern practice. 
The spindle is hollow and runs in three plain bearings, 
though ball bearings can be substituted, if desired. 
All the gear shafts are carried in ball bearings. 


(To be continued.) 








ULTRA LONG-DISTANCE POWER 
TRANSMISSION. 
By Mayor A. M. Taytor, M.I.E.E., M.Am.LE.E. 


Wuen water power is available at a high head, 
‘ay 200 ft. or more, the cost of its development 
may be low enough to attract industry to its neigh- 
hourhood. Moreover, if the amount is sufficient, 
“ May pay to transmit blocks of power to large 
‘enttes of industry over long distances, so long 


instance, the 1,000,000 kW available at the Victoria 
Falls could economically be utilised in Cape Town 
and Durban, 1,000 miles to 1,200 miles away, if 
the cost of generation were 0-05d. per kilowatt- 
hour and the cost of transmission 0-03d. to 0-04d. 
per kilowatt-hour. A non-peak supply is offered 
at 0-25d. at the source on the Boulder Dam system. 
The present figure at Cape Town and Durban 
with steam generation is 0-70d. per kilowatt- 
hour. In India there is 1,000,000 h.p. available 
on the Indus, both above and below Peshawar, as 
well as on the Himalayan rivers. This could be 
transmitted to the populous centres of the Central 
Provinces and Hyderabad, as well as to Bombay, 
Caleutta and Madras, for both industrial and 
traction purposes. In the same way, water power, 
which is at present undeveloped because it is too 
far away, could be transmitted from sites in Canada 
to New York, Pittsburg and Chicago, if transmission 
costs of the order of 0-03d. to 0-04d. per kilowatt- 
hour could be realised. The same applies to the 
Grand Coulee and Boulder and Hoover dam schemes 
in the United States, and to many water powers 
in Russia, Japan, Norway, Sweden, Austria, and 
New Zealand. To enable this to be done, however, 
it would be necessary to decrease the capital cost 
of the transmission line to the lowest figure by 
increasing the voltage, to utilise as high a current 
density as possible, and to reduce the wattless 
current to a minimum. 

These conditions would give rise to difficulties 
with insulators, corona, and especially with capacity 
currents. As far as insulators are concerned, the 
length of the strings could be increased without 
difficulty and thus render the use of pressures up 
to 450 kV possible, while with conductors up to 
2} in. in diameter corona should not cause insuper- 
able troubles. The capacity currents offer a 
greater problem, which is discussed in the following 
article. 

When large blocks of power are being transmitted 
over a long line on the alternating-current system, 
there is a difference in phase between the voltages 
at the sending and receiving ends. This phase 
difference increases as the amount of power trans- 
mitted rises, until a point is reached where in- 
stability and breakdown take place whenever the 
load suddenly alters. Instability may also occur 
when a highly-inductive load is being supplied, 
and may further be caused by switching operations, 
and particularly by insulator faults and “ flash- 
overs” due to lightning on systems which are 
operating near the critical point. Further, the mere 
presence of the capacity current due to the line will, 
on a long line, lead to instability owing to its 
reaction on the generator fields. These problems 
have recently received considerable attention from 
both the theoretical and practical points of view, 
especially in the United States, and many excellent 
papers on the subject have been read before the 
American Institute of Electrical Engineers.* A 
number of methods by which improvement might 
be effected have also been proposed, some of which 
are referred to below. In addition, a system which 
is due to the author and which, it is claimed, 
possesses considerable practical advantages from 
the points of view of simplicity and cost, is described. 
To appreciate what is involved in this problem, 
attention may first be called to certain fundamental 
principles. A three-phase condenser and reactance 
can be connected in parallel and so adjusted that, 
when placed across the end of a long three-phase 
line, a large current will circulate through them 
without any appreciable proportion of it finding 
its way back to the generating station. This con- 
dition is known as “current’’ resonance. The 
reactance may be replaced by the primary winding of 
a step-down transformer, the secondary of which is 
open circuited, and if properly chosen, a circulating 
current will still flow round the circuit, core losses 
being neglected. If, again, this step-down trans- 
former be replaced by a booster-transformer, the 
secondary of the latter can be made to feed wattless 
power into the line at zero power factor and to 
demand power at zero lagging power factor in its 





* Evans and Wagner, Zrenenetione at the American 
Institute of Electrical Engineers, Vol. XLVII, page 94 
(1928); Park and Bancker, ibid., Vol. XLVIII, page 170 
(1929); Summers and McClure, ibid., Vol. Xilx page 


primary. A condenser can then be selected the 
current of which will balance the current in the 
primary of the booster transformer. Vice versa, 
with a fixed condenser, such as the line itself, the 
boost demanded can be so adjusted, by including or 
excluding “outside” reactances, that the booster 
primary current will exactly balance the condenser 
current. In other words, the circuit will be in 
current resonance, in both cases. 

Fig. 1, page 312, shows the application of a quad- 
rature booster of this kind to a long transmission line. 
As will be seen, it consists of a cascade arrangement 
of two transformers, the delta-connected primary 
winding of the first transformer being connected 
in shunt to the line and providing the excitation, 
while the secondary of the second transformer is 
in series with the line (only one phase is shown). 
The primary windings of the first transformer are 
associated with three secondary windings which 
are connected in star, and the line voltage is thus 
rotated 30 deg. in the forward direction. These 
secondary windings can be provided with tappings, 
so that the voltage can be varied in direct propor- 
tion to the line current. The primary windings of 
the second transformer provide a variable excita- 
tion for this transformer, while the secondary 
windings step up the pressure and are arranged so 
that the voltage is rotated 120 deg. backwards, 
thus giving a net backward rotation of 90 deg. 
This is afterwards reversed by reversing the 
secondary of the second transformer before it is 
connected to the line. A forward rotation of 
90 deg. is thus produced. This enables a boost to 
be obtained which will lead the line current 
traversing the secondary of the booster by 
exactly 90 deg., assuming that the load at the 
receiving end is at unity power factor. The boost 
will also lead the voltage of the sending-end trans- 
former by 90 deg., neglecting resistance drop. 
Similar boosts are obtained in the other two phases 
of the line by utilising the other secondary windings 
of the second transformer. 

Fig. 2 shows a simpler and more efficient booster 

of the author’s design, in which the primary is 
connected in star, and provides the exciting current, 
while the single secondary steps up the pressure 
and provides the necessary quadrature boost. The 
two forms of booster are interchangeable, and either 
may be used. The diagram of the second, being 
simpler, will be used in all subsequent figures. 
Careful tests have been made on one of these boosters 
at the University of Birmingham, by kind permis- 
sion of Professor W. Cramp, and the results showed 
that it behaved in exact accordance with theoretical 
predictions. 
If a booster of this kind is arranged so that it 
automatically injects a leading quadrature boost 
into the line in proportion to the load current, it 
performs exactly the same function as a series 
static condenser. This is very important, and is 
the basis of a scheme put forward by the Westing- 
house Company, of America, in which such con- 
densers are actually used. A condenser of this 
type, however, though it neutralises the inductance 
of the line, does not affect the capacity current. 
A condenser for large currents at pressures of 450 kV 
to 550 kV (such as we are considering for a 1,200- 
mile line) would, moreover, be exceedingly expen- 
sive, and would run the risk of being burnt out by 
an excess current. On the other hand, the quadra- 
ture booster converts shunt-capacity current into 
series-capacity voltage in one operation, and with 
one piece of apparatus. It thus both saves the 
series condensers and cancels the troublesome 
capacity current. It is cheap and reliable, and 
could be immediately built and guaranteed for any 
outputs at pressures up to 300 kV and, within a 
year or two, up to certainly 450 kV, and possibly 
550 kV. The step-up from 450 kV (which voltage 
the author believes is even now possible) to 550 kV 
could, it is hoped, be effected by using the Dwight 
method of two conductors, thereby reducing 
corona. It is, of course, vital to be able to adjust 
the primary current in the booster so that it is 
always equal to the capacity current, whatever the 
length of line and whatever the value of the full 
load, because only in this way can the line be re- 
lieved of capacity current, 








% the extra cost of doing this is very small. For 


132 (1930). 


The author has, however, discovered that on a 
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given line, the ratio of capacity current to booster | forces thus induced brings the voltage at the | and a clock spring J, as shown in Fig. 4. This 


current is proportional to the fourth power of the | receiving end up to the desired amount. 


line voltage for a given load, and that where the 
capacity current is excessive, reactances can be 
cheaply and efficiently introduced into the line. 
The line can thus be brought into current resonance | 
at any load. With the other systems that have | 
been suggested, there is only one load at which | 
resonance can be obtained for a particular length | 
of line. For instance, on a 1,500-mile line operating 
at 410 kV, a load of some 1,000,000 kW would be | 
necessary to enable resonance to be obtained. At 
loads below this, the cost of providing the necessary | 
regulation, and the risk of instability, would be 
very great. 

As indicated in Fig. 2, a quadrature booster, 
connected to a transmission line which is working 
at unity power factor, is equivalent to a transformer | 
the secondary of which supplies a lagging wattless 
load and the primary, which is in shunt to the line, 
demands a lagging wattless current. This current, 
if not compensated, would impart a gradually in- 
creasing lagging component to the line. How these | 
conditions are reconciled with a superabundance | 
of capacity current in the line is shown in Fig. 3. | 
From this it will be seen that quadrature boosters | 
are inserted at intervals of 100 miles along the 
lines, and are so designed in relation to the load | 
and the total reactance in circuit that the wattless 
current demanded by their primaries is exactly 
equal to the sum of the capacity currents I[¢,, 
Iv,, Ic, of each 33 miles of line. The direction of 
these capacity currents is determined by the small 
in-phase booster shown. At each place at which 
a booster is installed, the lagging current is, there- | 
fore, neutralised, though care must be taken that | 
the leading boost injected into the line is equal at 
full load to the lagging inductive counter electro- 
motive force in the section of the line leading to 
the next booster substation. In this case the 
potential at the point in the line immediately after 
the booster, where the capacity current is zero, is 
exactly the same as that at the transformer at the 
sending end. In other words, both inductance and 
capacity current have been eliminated. 

One method of effecting regulation at light loads 
is shown in Fig. 4. The problem here is to avoid 
the use of regulating switches and tappings on the 
boosters and at the same time to obtain pressure 
balance at the receiving end at all loads. A regula- 
ting switch a, the movements of which are automatic- 
ally controlled by the load current, is therefore con- 
nected to the secondary of the main transformer 6 | 
at the sending end. At full load this switch is on 
the top contact, at half load on the middle contact, 
and at quarter load on the penultimate contact. | 
The main transformer at the receiving end is 
indicated at c, where a special booster d is also 
installed for use at still lower loads. The quadra- 
ture boosters are shown at m and the capacity- 
current boosters for diverting the current towards 
the receiving end at n. At half load the voltage | 
across the three “ condensive equivalents ” of the 
first 100 miles of line is half the normal, and con- | 
sequently the capacity current of the line is halved, | 
as is the booster excitation, and therefore the | 
boost injected into the line. As the load is halved | 
the line current is also halved, so that the kilo-volt- | 
ampere input to the booster primary and its output 
are quartered. If the primary voltage had remained 
the same, the primary current (i.¢., k-VA/voltage) 
of the booster would have been quartered, but as 
it has been halved the primary current is halved. 
As the capacity current has also been halved, there 
is again balance between it and the booster current, 
as at full load. Ths is not sufficient, since the 
voltage at the receiving end has been halved. 

When, however, the percentage of tapping on 
the secondary of the step-up transformer is varied, 
it can be demonstrated that, so long as half the 
load current flows in the line, the condenser current 
will vary directly with the tapping while the booster 
current will remain unaltered. If, therefore, a 
60 per cent. tapping, instead of a 50) per cent. 
tapping, is used, there will be an excess of condenser 
current at each booster substation. This leading 
current, which accumulates along the line, can be 
employed to generate an in-phase electromotive 
force in the line. The sum of all the electromotive 








arrangement has the advantage that, as the amount 

Calculations show that on a 1,200-mile line (as| of energy dealt with is much less, the switch can 
well as on 600-mile and 300-mile lines) the currents| be made much smaller and its movements more 
down to quarter load are quite small compared |rapid. Speed is, in fact, of supreme importance in 
with the full-load current. Moreover, in order that | dealing with problems of stability. As will be seen, 
there shall be no difficulty in maintaining the! an additional contact can be used in emergency, 
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electromotive force at the receiving end down to, 
or below, one-quarter load, the static booster shown 
at d in Fig. 4 can be arranged to do the rest, by 
injecting electromotive force into the low-tension 
circuit at the substation. 

The employment of a regulator a on the step-up 
transformer has so far been assumed for the sake 
of simplicity, but equally good results can, of 
course, be obtained by using a regulating switch e 
on the alternator exciter. This is operated from 
the line through a current transformer j, a motor k 





}so that when the full load in the line is doubled 
sufficient extra quadrature boost is inje ted to 
maintain the voltage at the receiving end. until 
the emergency boosters referred to below come into 
steady action. 

All important transmission systems consis 
two lines in parallel, so that if a fault occurs on one 
and it is cut off, the sudden increment of current 


t of 





in the other will momentarily reduce the pressur 
at the receiving end to perhaps one-third, or hate 
there- 


‘less, of the normal value. Precautions ar 
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| . 7 ° . 
fore necessary to prevent the synchronous con-| or the generator boosters might be dispensed with, | afternoon the papers of Group D will be taken in a 
denser, on which the maintenance of unity power | It is particularly desirable, for generator stability 


factor at the substation depends, frora 


: a al . . | 
thrown off the “bus bars. The introduction of 


additional instability into the circuit, due to the 
“grabbing ” of current by the substation (owing 
to low pressure), must also be avoided. 

It is possible that the use of specially-designed 
exciters of large output in conjunction with a 
battery or, better, a battery capable of being thrown 
directly on to the alternator field, would enable the 
alternator field to be maintained during this period. 
An arrangement of this kind is also shown in Fig. 4 
where f is the alternator, g its field, and A the field 
of the exciter which can be excited from the battery 
i, and if the alternator will respond, the boosters 
would certainly also respond. Supposing, however, 
that the former is not the case, artificial reactances, 
such as those shown at o in Fig. 5, would have to be 
inserted at points along the line. The employment 
of these would, in fact, be necessary on all very 
long lines to enable the booster current to balance 
the condenser current. If the value of these 
artificial reactances were 100 per cent., short- 
circuiting those on the sound line by the switch 
p when a fault occurred on the other line would 
at once restore normal conditions. In other words, 
the total reactive drop would be restored to its 
previous value, in spite of the fact that the current 
in the sound line had been doubled, and thus 
voltage would be kept up at the substation and 
stability assisted. 

An alternative to the reactances (and a necessity 
on the shorter lines) would be to use emergency 
boosters, such as are shown at q in Fig. 5, as 
well as the normal quadrature boosters u. In 
the arrangement shown, these are brought into 
action by the closing of the automatic switch r 
and the immediate opening of the circuit breaker 
s through relays operated by the fault current, 
an operation which would occupy about 1/10 second, 
employing switches of the same type as those used 
on the Boulder Dam scheme. Interlocking can be 
provided to ensure that these operations take place 
in the correct sequence. The switches r and s 
will, therefore, operate at the same time as the main 
circuit breaker in the faulty line, and boost will 
instantaneously be injected into the sound line. 

Since this article was first drafted, an alterna- 
tive scheme, consisting of a low-tension emergency 
booster switch, has been worked out. This, it is 
calculated, will actually introduce the emergency | 
booster into the circuit in 5'; second, or less; i.e., 
well before the main-line circuit breakers t have had 
time to operate. It will also save the cost of the high- 
tension switches. Thus, at the moment when the 
faulty line is interrupted—no matter what its length 

the emergency boosters g are already functioning, 
and therefore the alternative line behaves as though 
it had no inductance whatever. The 100 per cent. 
extra current is thus immediately passed through 
without voltage-drop, and the substation voltage is 
maintained, 

A similar arrangement can be introduced to deal 
with the reactance of the generators and trans- 
formers at the generating station while the fault 
current is still flowing, and thus improve generator 
stability and maintain terminal voltage at the 
sending end transformer. The importance of thus 
cancelling the line and generating station reactance 
while the fault current is still on may be inferred 
from the fact that Scattergood has given data which 
enable us to deduce that the reactive drop of 
line and stations at Boulder Dam, under emergency 
conditions, is of the order of 80 per cent, of the 
receiver electromotive force, while that of the line 
alone is some 40 per cent. 

If this 40 per cent. can be thus caused to disappear 
before the fault current has cleared, an immense 
advance will have been made in stability, in the 
case of long lines, particularly at the receiving end, 
and the reactive drop in the line—which at Boulder 
Dam remains even after the fault current has 
cleared— instead of being the deciding factor becomes 
only of secondary importance. If the alternator 
held, in addition, can be increased by the use of a 
battery, the “ regular ” boosters along the line will 
pass the increased voltage virtually instantaneously 





and smaller emergency boosters would be necessary, 


being | during the fault period, that means should be found 


for maintaining the alternator field from the very 
instant that the fault is established, i.e., while the 
fault current is still flowing, but the use of emer- 
gency boosters will largely compensate for failure in 
this respect. 

(T'o be continued.) 








ACCOMMODATION EXTENSION 
ON THE S.S. ‘* VOLTAIRE.” 


Tue Southampton works of Messrs. Harland and 
Wolff, Limited, are largely used for the reconditioning 
of passenger liners. Ordinarily, this work is of a 


is more notable. The liner in question is the 8.8. 
Voltaire, of the Lamport and Holt Line, Limited, 
and was originally built for that firm’s express service 
between New York and the River Plate, calling at 


ports in the West Indies and Brazil, en route. Her | 


dimensions are 510-5 ft. long by 64-3 ft. wide by 39-3 ft. 
deep, with a gross tonnage of 13,248, and 8,630 tons 
deadweight. Built in 1923 by Messrs. Workman, Clark 
and Company, Limited, accommodation was provided 
for 278 first-class, 134 second-class, and 212 third-class 
passengers. Subsequently, with the growth of pleasure 
cruising, the vessel was suitably modified for that 
purpose and the accommodation altered in various 
ways, the former second-class dining saloon, for 
example, being turned into cabin space. Even this 
enlarged accommodation did not meet the demand for 
space, which demand seems to be constantly growing, 
and the alteration above referred to was necessary. 
A ’tween decks section under the saloon deck, and 
devoted to cargo stowage when the vessel was running 
as originally designed, has now been divided up into 
cabins, and named the lower saloon deck. 

It would appear at first sight that the new accommo- 
dation thus situated would be somewhat cramped, 
but the reverse is the case. In the space at disposal 
have been arranged 16 outside two-berth cabins of 
unusually large dimensions. Portholes which can be 
opened at sea were tut in the hull, and strong dividing 
bulkheads fitted. The cabins are fully equipped with 
basins having running water, wardrobes, and separate 
beds, and are attractively decorated. They should 
prove very popular. A further six single-berth cabins 
have been provided on the centre-line of the ship. 
These, of course, are artificially lighted and are of 
more normal proportions. 
obtained by a large double staircase which is well 
lighted. 


cargo hatch. 
dation is 60 ft. from the stern, so that it is well forward 
of the propellers. The vessel is driven by reciprocating 
engines and the boilers are oil-fired. We understand 
that, on the completion of the alterations, the Voltaire 
sailed for a 47-day cruise to Central America, the West 
Indies and the Atlantic Islands. 








INTERNATIONAL ASSOCIATION 
FOR TESTING MATERIALS. 


In previous issues of ENGINEERING we have given 
preliminary information regarding the Congress of the 
International Association for Testing Materials, to be 
held in London from April 19 to 24. The programme 
and full list of papers to be taken are now available? 
and may be obtained from the hon. secretary, 28, 
Victoria-street, Westminster, S.W.1, together with 
particulars regarding membership, &c. In the latter 
connection it may be remarked that March 31 is the 
latest date for which the present scale of fees will hold 
good: an increased seale will come into force after 
that date. 

Among the arrangements jor the congress, the work 
of which will be carried out in plenary sessions. and in 
sessions of four groups, viz., Group A (Metals), Group B 
(Inorganic Materials), Group © (Organic Materials), 
and Group D (Subjects of General Importance), the 
following may be noted ;:—Group A will meet in the 
lecture hall of the Institution of Mechanical Engineers, 
Group B in the lecture theatre of the Institution of 
Civil Engineers, Group C in the lower meeting room of 
the Institution of Mechanical Engineers, and Group 
D, Sub-Group 3, in the council room of the, Insti- 
tution of Civil Engineers. The plenary sessions will 
be held in the large hall of the Institution of Civil 
Engineers. Concurrently with the conference there 
will be an exhibition of testing plant and apparatus 
in the upper library at the Institution of Civil Engineers, 
an exhibition of films also having been arranged. 

Monday, April 19.—The congress will open with a 


plenary session commencing at 3 p.m. The session 
will be devoted to Sub-group 1, dealing with the 
“ Relation Between the Results of Laboratory Tests 
and Behaviour in Use and Service,”’ and Sub-group 2, 
“The Bearing of Recent Advances in Physics and 
Chemistry on the Knowledge of Materials.” In the 


| evening, at 9 p.m., a soirée will be held at Burlington 
| House by invitation of the president and council of 
| the Royal Society. 


Tuesday, April 20.—Meetings on Tuesday will com- 
mence at 10 a.m., and will include Group A, sub- 
group 2 (Progress of Metallography); Group B, sub- 
group | (Concrete and Reinforced Concrete) ; Group C, 
sub-group 1 (Textiles); and Group D, sub-group 3 





| of seven excursions is provided. 
- .« ,. | Will be a banquet at Grosvenor House, Park-lane. 
somewhat routine nature, but a recent modification | 1 t Grosven 


| resumed as follows : 





Access to the new deck is | 


oom was provided for this by alterations | 
to the trunk structure of what was formerly No. 4} 
The after bulkhead of the new accommo- | 





(Properties of Materials for the Thermal and Acoustic 
Insulation of Buildings). For the afternoon a choice 
In the evening there 


Wednesday, April 21.—At 10 a.m. meetings will be 
-Group A, sub-group 1 (Behaviour 
of Metals, as Dependent upon Temperature. Particu- 
larly as Regards High Temperature); Group B, snb- 
group | (Concrete and Reinforced Concrete); and 
Group C, sub-group 2 (Wood Cellulose). For the afver- 
noon there is a choice of six excursions, and in the 
evening a Government reception at Lancaster House. 

Thursday, April 22.—At 10 a.m. there will be the 
following meetings :—Group A, sub-group 3 (Light 
Metals and their Alloys); Group B, sub-group 2 
(Erosion and Corrosion of Natural and Artificial Stone) ; 
Group C, sub-group 3 (Timber Preservation), and 
sub-group 4 (Ageing of Organic Materials). There are 
further excursions arranged for the afternoon, while 
in the evening there will be an entertainment at 
Broadcasting House and a display of technical films. 

Friday, April 23.—Meetings will be continued as 
follows, commencing again at 10 a.m.:—Group A, 
sub-group 4 (Wear and Machinability) ; Group B, sub- 
group 3 (Ceramic Materials) ; and Group C, sub-group 5 
(Colours and Varnishes), At 2.45 p.m. there will be 
a closing plenary session and adjourned general meeting 
of the association. A dance has been arranged for 
the evening. 

Saturday, April 24.—Various excursions. 

We have, on page 703, of our previous volume, 
given some idea-of the papers to be taken, their 
authors, and the chairmen of sections, &c. It wil! 
suffice, therefore, to say that over 200 papers are to 
be considered from about 20 different countries. 








THE FLOATING WHALE-OIL 
FACTORY ‘* STROMBUS.”’ 


A sHip reconstruction of unusual interest was 
recently carried out on the floating whale-oil factory 
ship Strombus, by Messrs, Palmers Hebburn Company, 
Limited, at the firm’s ship-repairing works at Hebburn- 
on-Tyne. The vessel, which belongs to Messrs. Chr. 
Salvesen and Company, Leith, was originally built as 
an oil tanker and after running as such for some years 
was converted into a whale-oil factory. A second 
reconstruction, now to be described with the aid of 
Figs. 1 to 19, on Plate XIV, and page 314, was carried 
out in order to speed up the operations of dismembering 
the whale, the animal now being hauled bodily on to 
the deck of the ship to be dealt with instead of, as 
formerly, being largely handled alongside. It may per- 
haps be useful to outline briefly the part played in the 
whaling industry by the floating factory. Whaling 
was formerly, as is well known, chiefly from numerous 
works of fiction, a very hazardous and uncertain 
business, but the open whaleboat, with its hand-flung 
harpoon, has, within the last 25 years to 30 years, 
given place to the steamer. These vessels, known as 
“ catchers,” are from 100 ft. to 160 ft. in length, and 
each carries a crew of from 14 to 16 officers and men. 
The most modern of the vessels attain a speed of 15 
knots and are very quick in manceuvring., They are 
specially strengthened for navigation in ice-encumbered 
waters. The Strombus has five such vessels allocated 
to her, and keeps them supplied with stores, fresh 
water and oil fuel, receiving, of course, their catch. 

The whale is attacked by a gun situated in the bows 
of the catcher and firing an explosive harpoon, no 
doubt a more humane weapon than the old lance 
harpoon. The captured whale is hauled alongside the 
catcher and a spear with a compressed-air connection 
is driven into it. The carcase is then blown up so 
that it will float, marked by buoys, and cast loose, 
whilst the hunting is continued. When the master of 
the catcher is satisfied with the day’s haul, the whales 
are collected and towed to the parent ship. Here they 
are drawn up a slipway as required, tail first, by 
winches, and deposited on deck. It was in the construc- 
tion of this slipway that the major alterations to the 
hull of the Strombus lay, though the upper works 
were entirely remodelled and the factory equipment was 
brought up to date so as to be capable of dealing with 


plenary session commencing at I] a.m., and in the | 12 large whales a day in the course of a fishing season 
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Fie. 17. GatLows Structure Forwar 


extending from December to March. As a blue whale 
provides an average of 16 tons to 17 tons of oil, bulk oil- 
storage tanks of considerable capacity are required and 
the extraction and refining machinery had to be in 
creased. Additional accommodation for seamen, fire- 
men, factory operatives, &c., had to be arranged for, 
and the galley accommodation and life-saving appliances 
were also increased. The total personnel, excluding 
officers, is 180. Further, as the operations carried out 
on the ship may at times become oppressively hot, a 
very complete system of artificial 
ealled for 

From the views given in Figs. | and 2, Plate XIV, 
the situation of the slipway will be clear, the latter 
view showing also the arrangement of the propelling 
machinery and the factory apparatus. The vessel is 


+10 ft. long between perpendiculars, and has a moulded | 


breadth and depth of 51 ft. 94 in. and 34 ft. respectively 
The draught is 27 ft. 5 in. loaded, and the deadweight 
is 7,720 tons. Originally the vessel had two pole masts 
with a stump derrick mast aft. 
mainmast, was removed, and in its place was erected | 
a gallows structure carrying a short pole mast in the 
centre and derricks on the side posts. This arrange 
ment was necessary in order to clear the slipway and 
its general construction is shown in Fig. 17, above 
The engine room, right aft and containing a triple-expan- 
sion reciprocating engine with cylinders 264 in. by 
46 in. by 77 in. in diameter by 48 in. stroke, called 


ventilation was 


This, along with the | 





for no great strur¢tural changes, but the boiler 
room had to be radically altered. Originally, there 
were three single-ended Scotch boilers below, with a | 
similar donkey boiler of the same size on the upper | 
deck, aft of the single central funnel. The donkey | 
boiler was removed, and one of the main boilers in | 
the stokehold removed to the wing, a fourth main 
boiler being installed alongside it. The uptakes of 
each pair of opposite boilers were led into a common 
uptake surmounted by an oval funnel. There are thus 
now two funnels placed athwartships and in line with 
the uprights of the gallows frame. A cross-section of 
the vessel through the boiler room is shown in Fig. 19, 
on this page. The position of the funnels and uptakes 
through the poop, upper and main decks is shown in 
the plans, Figs. 3, 4 aad 5, Plate XIN 

The vessel as first altered had a deck amidships at a 
higher level than the poop deck, which was originally 
railed and had a central house formed of the donkey- 
boiler compartment, the engine-room casing and some 
accommodation. The slipway, as will be clear from 
Fig. 2, passes through the main, upper and poop decks, 
and rises in a curve from the water level to the midship 
top deck, on which the carcases are cut up. Through 
chese three decks the slipway is formed by vertical 
walls, which continue for some distance above a new 


deck. The poop deck has now been provided 





boat 


with bulwarks, which at one point run up to support 
the boat 


deck. 
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is given in Fig. 18, above. It will be realised from 
Figs. 1, 2 and 3 that the original stern of the vessel 
has not been cut off, but a kind of tunnel passes through 
it and forms the entrance of the slipway. This con- 
struction ties the extreme end of the vessel together, 
and is shown in detail in Fig. 11, Plate XIV. The 
slipway walls, being parallel and vertical, project 
from the vessel aft and are tied at the bottom by the 
structure shown in detail in Fig. 8, Plate XIV. The 
sides of the greater part of this structure are flat and, 
in conjunction with the slipway walls, form, outside 
the hull, surfaces of the outline seen in Fig. 2. The 
shape of the new stern may perhaps be better grasped 
if it realised that a tunnel of constant width and of 


approximately square cross section, the whole sloping | deal with the large temporary deck loads 
aft and curved longitudinally, is projected through | structural modifications to meet the requir 


the normal ship’s stern. The supporting structure 


underneath is carefully moulded transversely and j siderable survey renewals and overhauling and mod 
A view looking down the slipway | longitudinally to avoid abrupt discontinuities in flow | ising of existing equipment were also necessary. 





Movuts oF SLIpway EN STERN OF VESSEL. 


of water to the propeller and past the stern, the inter 
section of the flat sides with the shell of the normal 
|form providing the characteristic “ buttock” line 
seen in Fig. 2. 

| A study of the cross-sectional views, Figs. 9 to 16, 
Plate XIV. will make clear the ingenious manner in 
which this part of the reconstruction has been carried 
out. The existing stern frame was utilised and the 
rudder post run through a trunk in the slipway 
|}extension. The steering gear was housed in a com 
partment immediately underneath the slipway floor. 
The whole structure at this part is well stiffened 
and braced, and is in some sense a cantilever. It 
will be noticed from Figs. 9, and 10 and 14 to 16. 
that the underside of the cantilever is not flat, but is 
faired away. The section, Fig. 10, illustrates this 
| fairing where the structure is running into the lines 
of the vessel, while Fig. 14, taken farther aft, shows 
the treatment in the region of the forward member 
of the stern frame. In Figs. 12 and 13 it will be 
seen that the slipway walls are double. This construc 
tion provides light and air to the engine and boiler 
rooms, the previously existing hatches having been, of 
course, closed by the slipway floor. Portable sections 
in the floor permit access of machinery parts, &c., to 
the spaces below it. The floor is carried on longitudinal 
girders and cross-beams, and is, moreover, directly 
supported by solid pillars from the steering-gear flat 
Incidentally, the floor has to withstand a considerable 
moving load as the whale carcase may weigh as much 
as 120 tons. The length is frequently over 90 ft. The 
arrangement of the accommodation at each side of the 
slipway will be clear in Figs, 3,4 and 5. The last view 
also shows the layout of the steering-gear compart 
ment and illustrates very well the nature of the 
cantilever projection at the stern. 

Other alterations to the vessel included the removal 
of a number of derricks and the fitting of other 
fore and aft of the bridge deck house. This was entirely 
rebuilt and a wireless room and flying bridge provided 
as shown in Figs. 6 and 7. An unusual arrangement, 
seen in Fig. 3, is the curved guard plate extending 
from the house to shelter the winches fore and aft of it. 
The ship as altered for the first time had an island 
between the foremast and the bridge. The well aft 
of this island was bridged over and the hull carried up 
at the sides, so that there is now a flush deck from the 
top of the slipway to the forward well, and there 1s 
more covered-in room for part of the factory eq 1ipment 
The derricks are arranged so that, if it should prove 
necessary, flensing operations may be carried out on4 
whale floating alongside. Extensive alterations com 
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whole of the work was carried out to the requirements 
and under thesupervision of Lloyd’s Register of Shipping 
and the Norwegian Sea Control. During the altera- 
tions, the ship was berthed at the new fitting-out jetty 
at Palmers Hebburn‘ works, and as this is provided 
with two 10-ton travelling cranes, each with an outreach 
of 120 ft., different parts of the vessel could be dealt 
with simultaneously. 

Some notes on the whale-handling and factory 
equipment may be found of interest. It will be noticed, 
in Fig. 3, that immediately aft of the bridge house 
are two winches in line on the centre of the vessel. 
The one farthest aft is a 12-ton winch which is used 
to draw the carcase out of the water on to the slipway. 
When, however, the bulky portion of the whale, that is, 
from the head to just over the middle of the length, is 
stranded without possibility of movement due to the 
rise and fall of the sea in the slipway mouth, the 40-ton 
winch farther forward is connected to draw the carcase 
up to the position indicated in Figs. 2 and 3. The 
winch ropes do not run directly aft, but are led forward 
and then returned over pulleys which are mounted on 
a battery of heavy helical springs in compression when 
4 load is on the rope. These damp out any shock which 
might otherwise be transmitted to the winch. The 
carcase, as shown, is on the flensing deck, on which the 
heavy layer of blubber is first removed. This deck 
has no camber between frame 51 and frame 59, and 
is laid with 2}-in. Oregon-pine planks longitudinally and 
4 2}-in. white-pine loose covering athwartships. At 
the after part of the deck there will be noticed in 
Fig. 3 four long “ canting ” fenders. These are used 
in conjunction with the pair of winches farther aft 
for rolling the carcase over, an operation effected by 
means of a rope passed round the body and having its 
ends led, by way of rollers in the ship’s side, to the 
winches. Rotation of the winches in opposite directions 
then causes the carcase to turn over, the fenders 
keeping it from being pulled to one side or other. 

Che separated blubber is passed forward and fed 
into the six spekk boilers just aft of the foremast, 
spekk being the Norwegian term for blubber. The 
blubber is delivered to an elevator, which cuts it up 
and distributes it in equal proportions to each boiler. 
“W-pressure steam is then introduced to render down 
the blubber. As the oil accumulates on the surface of 
the mixture, it is drained off into the receiving tanks, and 
is subsequently passed through the small separators, ina 
house on the *tween decks amidships, shown in Fig. 4, 
and finally delivered to the main bulk-storage tanks. 
+ aa is then turned off and the boilers exhausted, 

gh a blow-off silencing tank, to the atmosphere. 

¢ residue in the separators and boilers is discharged 
overboard. Hose connections are provided on deck 
r wpe Ae boilers for cleansing purposes. Aft of 
eens’ be boilers will be seen, in Fig. 4, two rows of 
vith tng — i in number altogether. These deal 
Minit te prone Bye —_ meat adhering to them as 
a parated by cutting. The material is cut 
Pieces of suitable size by steam-driven saws on 





the flensing deck and is fed to the boilers below through 
openings in the deck. Salt water is then added and 
the temperature of the mixture raised to boiling point 
by the introduction of steam at a pressure of about 
56 lb. per square inch. As the oil collects on the surface 
it is drained off into receiving tanks. When the less 
pure oil begins to accumulate, a condition observed by 
the operator through windows in the pipes, the flow is 
diverted to centrifugal ‘‘ Turbulo ” machines, by which 
the oil is separated, filtered, and transferred to the 
several collecting tanks, or, if necessary, passed through 
the small separators for further refinement. The 
residue is discharged overboard, as is also the refuse, 
or grax, from the boilers. 

The meat, as distinct from the blubber, is dealt with 
in seven Hartmann boilers. These are situated amid- 
ships, as shown in Fig. 4, and consist of a horizontal 
cylinder, in which is rotated a perforated drum. The 
meat is fed into the boilers through openings in the 
flensing deck, preheated salt water is added and steam 
is turned on. The drum is rotated until the mixture 
has been suitably reduced. It is then blown into the 
Hartmann separators of which there is one to each 
boiler. Water is there added, and the separated oil is 
drawn off at the top to be run into the receiving tanks, 
then further refined in the small centrifugal machines 
in the separator house, and finally passed into the clear 
tanks or main storage tanks. The residue from the 
separators is ejected overboard by pressure below the 
light-load water line. The salt water for the press 
boilers is preheated, by means of exhaust steam from 
the Hartmann boilers, in a heater tank situated in the 
forward factory. The drums of the Hartmann boilers 
are belt-driven from two countershafts, each driven 
by two engines, either one of which can be stopped for 
repairs when necessary without interrupting the ren- 
dering operations. The single Hartmann boiler placed 
athwartships is driven by an independent engine. The 
engines, winches, pumps and most of the other 
auxiliaries on the vessel are steam-driven, the excep- 
tions being the ventilating fans, engineers’ workshop 
machines and butchers’ machines, which are motor- 
driven. 

The auxiliary services are very complete. Pumps in 
various parts of the factories enable the whale oil to 
be transferred from any clear or settling tank to the 
separator room or to be discharged to any storage tank. 
In addition to the usual ship’s piping, a 5-in. main is 
connected to the ballast-pump system in the engine 
room and is fitted at the upper deck level with branches 
at each main tank hatch to take a 4-in. hose. The 
main tanks have each a 2}-in. vapour connection 
coupled to a main having vents led up the derrick 
posts. An air compressor in the engine room serves 
a 1}-in. compressed-air main having branches in the 
engine room and factories for repair work, and also 
branches close to each main tank hatch for operating 
the spraying machine used when coating tanks intern- 
ally with whitewash. The whale oil main is 6 in. in 
diameter, and there are also fresh- and salt-water mains 





to the tanks and factory apparatus, this latter having 
also steam and exhaust mains. There is also a circuit 
for electric welding in the factories. The fresh-water 
storage tanks are cross-connected in such a manner 
that water may be transferred from any one fresh- 
water tank to any other. At positions forward, aft, 
and amidships there are fresh-water and oil-fuel con- 
nections for supplying the attendant whale-catching 
vessels. As regards ventilation, the forward factory is 
served by two 15-in. supply fans, the air being circulated 
by trunks throughout the space. A 25-in. fan is also 
fitted for drawing, through special canopies, vitiated 
air from the space above the receiving tanks. The 
after factory is ventilated by one 25-in. fan with 
appropriate trunking and exhausting through the 
derrick posts, which are arranged as ventilators. There 
are two 12}-in. supply fans for the aft accommodation 
and an exhaust fan for the galley. 

Altogether the Strombus, though not a very large 
vessel, contains a somewhat surprising amount of 
machinery, apparatus and accommodation, and illus- 
trates very well the scientific methods which have 
replaced the try-kettle in its brickwork setting formerly 
to be seen on the decks of the old whaler. We take 
this opportunity of expressing our appreciation of 
Messrs. Salvesen’s courtesy in allowing us to publish 
this account of an interesting example of ship recon- 
struction and modernisation. 








PARALLEL-MOTION JIB FOR 
CRANES. 


Tue utility of the mobile or runabout cranes manu- 
factured by Messrs. Ransomes and Rapier, Lamited, 
Waterside Works, Ipswich, has been recently increased 
by the development shown in the accompanying illus- 
tration and known as the parallel-motion jib. When 
loads have to be lifted in a low space, for example, in a 
railway van or under doerways, gantries, &c., it is 
obvious that the lift will be restricted if an ordinary 
straight jib is used. For such uses, therefore, “ swan- 
neck” or “ bent-up” jibs have sometimes to be 
resorted to. The parallel-motion jib, it is claimed, 
combines the advantages of the three types. The 
ordinary pivoted jib, in the new design, is provided 
with a hinged end which carries the usual pulley for 
the hook hoist, and, in addition, is furnished at its 
extremity with a permanent hook. The hinged end is 
coupled to the main member by a link motion which is 
capable of being set to give different working conditions. 

The crane, when being used in such a position that 
the jib has to pass through a low opening, can have the 
hinged end bent upwards as shown by the full lines 
in the illustration, an arrangement which enables the 
hook to penetrate within the opening for a distance 
almost equal the length of the hinged end, and yet be 
at a reasonable height above the load. With a straight 
jib in this position the hook would obviously be too 
low. The fixed hook would, in this case, be used for 
the sling and the ordinary hook slung back out of the 
way, as shown. The two dotted outlines show that 
the jib can be derricked into any position with the 
hinged end horizontal. With a tray fitted to the end, 
the crane could then be used as a stacking hoist. The 
jib in the top position is then of the swan-neck form, 
but if the hinged end is put in line with the main 
member an increased lift can be obtained from the 
horizontal position upwards. When in this latter 
position the two parts of the jib are kept in line so 
that the top of the main frame is the highest point 
when passing through a doorway. Although the mobile 
crane has been specifically referred to, and was the 
type for which the parallel motion was originally 
designed, it will be apparent that the motion is applicable 
to many other types of crane or derrick. 








Tue Swiss Inpustries Fatr.—This year the Swiss 
Industries Fair will be held at Bale, from April 3 to 13. 
We are informed that a wide selection of machine tools 
and of woodworking machinery will be on view. Further 
particulars regarding the Fair may be obtained from the 
management, Foire Suisse, Bale, Switzerland. 


Painting Merats.—Some interesting information on 
the ancient craft of type-founding and on printing metals 
and their application is contained in a little volume, 
entitled Printing Metals, recently issued by Messrs. Fry’s 
Metal Foundries, Limited, Tandem Works, London, 
8.W.19. It gives an outline of the metallurgy of printing 
metals and of the factors governing the choice of alloys 
for particular purposes. Some useful data on the physical 
requirements, properties, constitution and _ physical 
structure of printing metals are given. The book then 
goes on to consider the general principles of metal castin 
and the problems of casting type and stereo plates, anc 
some informative hints are given on melting loss, fluxes 
and depreciation, and on temperature control. The 
little volume, which is in reality a comprehensive text 
book on printing metals and their application, contains 
a number of illustrations, among them 15 very fine plates 
showing the microstructure of 15 typical printing metals. 
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TENDERS. BOOKS RECEIVED. CONTRACTS. 


{ Overseas | Water Treatment and Purification. By W. J. Ryan. Messrs. CHLORIDE ELECTRICAL STORAGE Company, 


We have received from the Department 


Trade, 35, Old Queen-street, London, 5.W.1, particulars London : MeGraw-Hill Publishing Company, Limited Limirep, Clifton Junction, near Manchester, hay, 
of the undermentioned tenders, the closing date of which Price 15s recently supplied two batteries to the British Broad. 
is stated. Details may be obtained on application to | Metallic Corrosion, Passivity and Protection. By Dr. Utick | Casting Corporation for the North Wales Transmitting 
the Department at the above address, quoting the R. Evans. London: Edward Arnold and Company. | Station at Penmon. [he batteries supply current to 
reference number given | Price 458. net the valves of the control gear which keeps the trans 
Cast-Iron Water Pipes, 1,500 m., having an internal Toleranzen und Lehren By Dirt.-Lye. P. Lernweper, | mitter 6 ae correct wavelength. One battery, of 12 
diameter of 125 mm.. 15 cast-iron bends, 12 Tees and Berlin Julius Springer Price 6.60 marks.] ( hloride Plante-type cells, in glass boxes, with a capacity 
i} sluice gates National Cold Store. Montevideo, | Diagrammi per il Calcolo Rapido ed Esatto delle Sezioni of 300 ampere-hours at the 10-hour rate of discharge, 
Uruguay ; April 15 (T.Y. 31.214.) di Cemento Armato ad Uso di Progettisti e Costruttori, supplies power for the filaments and also some small 
, : By Pror. Inc. Dorr. Carto F. Jopt. Bologna: | relays. he other battery, of 75 Chloride Plante-typ: 
High-Pressure Steam Jointing, dy in., py in., and } in Nicola Zanichelli cells, also in glass boxes, has a capacity of 20 ampere 


in sheets measuring 40 in. by 40 in South African 


| The Association of Engineering and Shipbuilding Draughts- | hours at the 10-hour rate of discharge and supplies power 
Railways and Harbours, Johannesburg; April 19. | g i] I g g 


men. The Case-Hardening of Steel. By A. CRAIG for the anode circuits. 


- ee 
r.¥. 3,396.) MacpONALD. London rhe Draughtsman Publishing Messrs. THe Liverroot REFRIGERATION Company 
Boiler Plant, consisting of boiler superheater, stoker, Company, Limited Price 2s. net.] Lourep, Polar Works, Sankey, Warrington wees 
irnace, soot blowers, regulators, instruments and spare | The Method of Successive Increments and Its Applications | received an order from Messrs. British Glues and Chemi 
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the appointment to their board of Mr. A. Dunbar and 
Mr. A. B. Winder. A Sheffield man, Mr. J. Roberts, has 
been appointed metallurgist in charge of heat-treatment, 
inspection and metallurgical laboratories of Messrs. The 
Darlington Forge, Limited. In the special-steel branches 
record outputs are being achieved. Stainless production 
has reached a new high level. There is also a strong 
demand for heat- and acid-resisting materials. The tool- 
making branches are pushing ahead. Order books are 
well filled and sales departments are handling a bigger 
volume of inquiries. Among the latest inquiries received 
by Sheftield Chamber of Commerce are : from London for 
file-cutting machines, nickel scrap and nickel-chromium 
scrap, and machinery for the production of orange 
squash and marmalade ; from Brussels for a variety of 
tools, from Buckinghamshire for guillotines; from 
Stockton-on-Tees for chromium-plated metal pressings ; 
from Redditch for machines for producing tennis balls ; 
and from Switzerland for machine knives. 


South Yorkshire Coal Trade.—The outlook generally 


shows improvement. On export account the ition is 
not so healthy. There is an inadequacy of supplies. 
The result is that business is being impeded, and in- 


quiries are fewer. Prices are firm with the exception of 
washed smithy peas, which have been advanced 6d. per 
ton. The latest charterings to load coal include: 
Immingham to Kénigsberg, 1,600 tons, 6s. 9d.; and 
Tuborg, 2,500 tons, 5s, 9d. The inland ition shows 
steady improvement. Industrial fuel is in heavy demand, 
while the call for house coa! has been maintained. Foundry 
and furnace coke are active media. Quotations are: 
Best branch hand picked, 27s. 6d. to 29s.; best South 
Yorkshire, 24s. to 26s.; best house, 22s. to 248.; best 
kitchen, 20s. to 21s. 6d.; best Derbyshire selected, 23s. 64. 


to 24s. best Derbyshire seconds, 22s. to 238.; best 
Derbyshire brights, 21s. to 23s.; best Derbyshire large 
nuts, 20s, to 2ls.; and best kitchen nuts, 18s. to 198. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Cleveland pig-iron is 
virtually unpurchasable even for delivery over periods 
considerably ahead, and makers are concentrating on 
providing, under running contracts, local users with 
tonnage enough for urgent current needs. Shrinkage of 
allocations is perturbing to consumers who have no 
emergency stock and are dependent on almost daily 
supplies to keep works in operation. Merchants’ persistent 
pressure for release of parcels for shipment to the Conti- 
nent against contracts long overdue for completion meet 
with little or no response from makers. Prospect of 
conditions changing so as to permit of movement in 
the direction of reducing arrears of delivery is as remote 
Production of Cleveland foundry pig is inter- 
mittent andan early regular material enlargement of make 
is necessary to cope with the embarrassing situation. 
Fixed minimum prices are unaltered, but nominal 
recognised market values are based on No. 3 description 
at Sl». delivered here, 83s. delivered to various North 
Eastern districts, 848. to Falkirk, and 87s. to Glasgow. 


as ever. 


Hematite.—Scarcity of East Coast hematite pig is 
cute. Producers, by strict adherence to their system of 


rationiay, contrive to provide home users with quantities 
sufficient to cope with actual requirements, and to 
transter a little iron to second hands for.export, but have 


practically none to spare for other purposes. A large 
proportion of the output 18 passing into direct use at 
imakers’ own consuming works. Continental customers 
are Keen to place orders and are prepared to pay con- 
siderably above market quotations. Prices are nominal 
at the equivalent of No. 1 grade of iron at 98s. delivered 


hers 


Basic Lron.—The price of basic iron is fixed at 82s. 6d. 
lelivered here, but there is none for sale, makers’ steel- 
works promptly absorbing the production as it becomes 
atuilable for use. 


Foreign Ore-——Imports of foreign ore against old 
contracts continue heavy, but the resumption of negotia- 


tien of business is still impossible. 


Blast-Furnace Coke.—Sellers of Durham blast-furnace 
oke have well-filled order books, and are disinclined to 
*nter into further commitments. A further rise in 
values advances quotations to the level of good medium 
{ualities at 30s., delivered to Tees-side works. 


Manufactured Iron and Steel.—In all branches of the 
‘emi-fnished and finished iron and steel industries 
manufac turers have more work than they can deal with. 

hortage of steel semis is embarrassing to re-rollers, who 
are ceaselessly seeking to obtain larger deliveries of home- 
made material, and an interesting development is the 
‘nauguration of negotations for the controlled distribu- 
Jon of material, It is understood that bigger tonnages 
' Continental products are to be released. Among the 
Pncipal market quotations for home business are : 
ommon ron bars, 11l. 17s. 6d.; steel bars, 91. 10s. ; 
7 billets (soft), 61. 58.; steel billets (hard), 71. 10s. ; 
a rivets, 131, 58.; steel boiler plates, 101. Os. 6d. ; 
‘e! ship bridge and tank plates, 91. 10s. 6d.; steel 
“gies, UW. 38.3 steel joists, 91. 3s.; heavy sections of 


~y rails, 82. 10s. for parcels of 500 tons and over, and 
i ae smaller lots; fish —_ 121. 108.; black sheets 
\. 51 Sauge), 121: and galvanised corrugated sheets 


4 gauge), 141. For export black sheets are 131. 
» and galvanised corrugated sheets 151. 15s. f.0.b. 
Scrap 


0.b 


; Serap, of all descriptions, is in good and 
Xpanding demand 
peratior 


The control] scheme is not yet in 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—Active conditions are still general 
in the Scottish steel trade and producers are doing their 
utmost to meet the steady pressure of consumers. The 
present demand is the strongest experienced for a long 
time and practically every user of steel material is 
urgently requiring deliveries. With the home demand 
so heavy, makers have very reluctantly had to turn 
down many orders from overseas buyers at very tempting 
prices, but realise that they must keep faith with those 
who placed their orders months ago. Fresh business is 

lentiful but delivery can only be promised well ahead, 

y which time official quotations nay be much higher 
than those now prevailing. The raw material question 
is causing some worry at the moment, but with the reduc- 
tion in the import duty and the agreement reached 
with the Continental Steel Cartel regarding the quota 
deliveries, the position is likely to become somewhat 
easier before long. structural engineers have so 
much work on hand there is a very strong demand for 
sectional material. The makers of black-steel sheets 
are fully employed and amongst those pressing for sup- 
plies are the automobile industry, drum makers and 
manufacturers of all kinds of domestic appliances. There 
has been no increase in the tonnage of pig-iron, but the 
high price now being offered for “ scrap ” is tending to 
bring more on to the market from many quarters. A 
number of out-of-date blast-furnaces are about to be 
demolished, and a goodly tonnage of “scrap” will 
thereby be released. Prices are unchanged and are 
as follows :—Boiler plates, 101. 0s. 6d. per ton; ship 
plates, 9/. 10s. 6d. per ton ; sections, 91. 38, Od. per ton ; 
medium plates, 9/. 18s. Od. per ton; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 121. per ton, and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 14/. per ton, all delivered at Glasgow stations. 

Malleable-lron Trade.—-A steady demand is now being 
experienced by the malleable-iron makers of the West of 
Scotland, and the shortage of steel is partly responsible 
for the increase in demand. The re-rollers of steel bars 
are still suffering from the shortage of semis, but 
are expecting some relief before long as the Cartél has 
now promised to resume deliveries corresponding to 
the usual monthly quota formerly agreed upon. The 
British Iron and Steel Corporation has also been negotia- 
ting for extra consignments. So far, there has been no 
serious dislocation, but. at some works a definite slow- 
down has been found necessary until the supply of raw 
materials has improved. Strong prices rule and the 
following are to-day’s quotations :—Crown bars, 
121. 7s. 6d. per ton, for home delivery, and 11J. 17s. 6d. per 
ton, for export; and re-rolled steel bars, 9. 10s. per 
ton, for home delivery or export. 


Scottish Pig-Iron Trade.—The position in the Scottish 
pig-iron trade is without change and the output for the 
fifteen furnaces now in blast falls far short of the require- 
ments of consumers, whose stocks are getting very low. 
The utilisation of the surplus gas is still in abeyance 
and those directly interested are moving very slowly in the 
matter, which is all against any increase in the production 
of pig-iron. The following are the current market 
quotations :—Hematite, 98s. r ton, and basic iron, 
82s. 6d. per ton, both delivered at the steel works ; and 
foundry iron, No. 1, 90s. 6d. per ton, and No. 3, 88s. 
per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, March 13, amounted to 556 tons. Of this 
total, 191 tons went overseas and 365 tons coastwise. 
During the corresponding week of last year the figures 
were 254 tons overseas and 37 tons coastwise, making a 
total shipment of 291 tons. 


Shipbuilding Contracts.—The Wandsworth and District 
Gas Company have placed an order with Messrs. The 
Burntisland Shipbuilding Company, Limited, for a 
steamer of 2,400 tons deadweight. This new vessel 
will be of the raised quarter-deck type, with bridge and 
forecastle and is intended for the carrying of coal cargoes 
from Northern ports to the company’s gas works at 
Wandsworth and the upper reaches of the Thames. 
The propelling machinery, consisting of modern triple- 
expansion engines and asingle boiler, will be supplied by 
Messrs. Aitchison, Blair, Limited, Clydebank. This 
will be the tenth vessel of this type built by Messrs. The 
Burntisland Shipbuilding Company in recent years 
for the same owners. Another order just reported is 
for a bucket hopper dredger to be built by Messrs. William 
Simons and Company, Limited, Renfrew, for the London 
Midland and Scottish Railway. It is intended for use 
in Ayr Harbour. Messrs. Simons have already orders on 
hand for six dredgers. 








Tue British INpDustTRies Farr..—-The Department of 
Overseas Trade has announced that the British Indus- 
tries Fair of 1938 will be held in London and Birmingham, 
from Monday, February 21, to Friday, March 4. 


British STANDARD SPECIFICATION FOR THE TESTING 
oF Mine Fans.——-The British Standards Institution, 28, 
Victoria-street, London, 8.W.1, has recently issued a 
specification, price 2s. 2d. post free, for the testing of 
mine fans. he publication, which is designated No. 
707-1936, includes formule and definitions, together 
with recommendations in regard to the measurement of 
pressure, air velocity and power. Examples are given 
of a maker's specification of the performance of a mine 
fan, and of the method of setting out a fan-test report. 
The specification was drawn up by the Mine Ventilation 
Committee of the Institution of Mining Engineers. 


NOTICES OF MEETINGS. 


INSTITUTION OF MrcHANICAL ENGINEERS.-~To-night, 


6 p.m., Storey’s-gate, Westminster, 8.W.1. General 
Meeting. ‘“‘ Racing Motor-Car Design,” by Mr. R. A. 
Railton. 


InsTiruTION oF ExxecrricaL ENGINEERS.— Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Informal Meeting. Dis- 
cussion on ‘‘ Metering Conditions in the United States and 
Canada,” to be opened by Mr. E. E. Sharp. North-Eastern 
Centre: Monday, March 22, 6.15 p.m., Armstrong 
College, Newcastle-upon-Tyne. ‘“‘ The Control Rooms 
and Equipment for the British Grid System,” by Mr. 
J.D. Peattie. Scottish Branch ; Tuesday, March 23,7 p.m., 
The North British Station Hotel, Edinburgh. ‘* Modern 
Factors Affecting Electricity Costs and Charges,” by 
Mr. J. A. Sumner. South Midland Centre; Wednesday, 
March 24, 7 p.m., The Midland Institute, Paradise- 
street, iiteinghem. Joint Meeting with the Birmingham 
and District Association of Tue InstiruTION or Civil. 
ENGINEERS. Faraday Lecture on “ Electricity in the 
Hospital,” by Mr. R. 8. Whipple. 

Royat Instrrvtion.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘ The Transmutation of Heavy Elements,” 
by Lord Rutherford. Saturday, March 20, 3 p.m. 
‘* Positive and Negative Electrons,” by Lord Rutherford. 

INstITUTION oF CiviL ENGrIngERS.—-Northern Ireland 
Association : Monday, March 22, 6.30 p.m., The Queen's 
University, Belfast. ‘‘ The Finance of Public Works.” 
by Mr. G. C. Duggan. Institution : Tuesday, March 23, 


6 p.m., Great George-street, Westminster, S8.W.1. 
Ordinary Meeting. ‘“‘ The Mechanics of the Voussoir 
Arch,” by Professor A. J. Sutton Pippard and Mr. Eric 


Tranter and L. Chitty. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
Scortanp.—Tuesday, March 23, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow, ©.2. General Meeting. ‘‘ Develop- 
ments in Screw Fans,”’ by Dr. A. D. Third. 

INSTITUTION OF AUTOMOBILE ENGINEERS. Birming- 
ham Centre: Tuesday, March 23, 7.30 p.m., The James 
Watt Memorial Institute, «Reread come 3. “ The 
Economics of Repair Operations, with Special Reference 
to the Layout and Equipment of the Service Station,” 
by Mr. B. H. P. de Roeper. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








EXHIBITION OF AMERICAN PLAsTiC MOULDINGs. 
Messrs. Synplas, Limited, Minerva-road, London, N.W.10, 
are to hold an exhibition of upwards of 300 American 
plastic mouldings in bakelite and synthetic resins, which 
they have collected from various sources, at Dorland 
Hall, Regent-street, London, S.W.1, from April 12 to 17. 
The mouldings, we understand, are of interest to persons 
engaged in the wireless, electrical, scale-manufacturing, 
and other industries. Those wishing to inspect the 
exhibits are asked to communicate with Messrs. Synplas, 
Limited. 


THE PRODUCTION AND APPLICATIONS OF ALUMINIUM. 
Three interesting and useful brochures have recently 
been published by Messrs. The British Aluminium 
Company, Limited, Adelaide House, King William- 
street, London, E.C.4. The first deals with the “‘ Produc. 
tion, Properties and Applications of Aluminium,” and 
describes the production of metallic aluminium from 
bauxite and reviews the properties of the metal, including 
its specific gravity and that of its alloys and their corro- 
sion resistance, electrical conductivity, ductility and 
other properties. An account of the applications of 
aluminium and its alloys in the land, sea and air transport 
industries, and in architecture and for decoration pur- 
poses, is then given. Numerous informative illustrations 
are included. The second brochure deals with ‘* Alumi- 
nium Sections” and the sizes and weights, in pounds 
per foot, of some hundreds of angles, channels, lap 

lates, beadings, mouldings, edgings, ‘““T’’ sections, 
rs, gutterings, &c., are given. The third brochure 
bears the title “ Aluminium in the Rubber Industry,” and 
contains illustrated descriptions of aluminium table tops, 
trays, mandrels, formers, moulds and other equipment 
used in rubber and ebonite manufacture, and latex cups, 
nans, and tanks for use on rubber estates. 

PRECISION-FINISHED LEAD-BRoNZE BARs AND TUBES. 
—Messrs. The Glacier Metal Company, Limited, Alperton, 
Wembley, Middlesex, have recently introduced a material 
in the form of cored or solid bars, to which they have 
given the name Glacier precision-finished lead bronze. 
The material is suitable for the manufacture of bushes, 
half-bearings, and other heavily-loaded friction surfaces. 
The bars are supplied in 7-in. lengths and in sizes rising 
on the outside and inside diameters by eighths of an inch 
from 1 in. with } in. bore up to 6 in. with 5 in. bore. 
Solid bars range from fin. to 6 in. indiameter. The bars 
are faced on the ends, ground on the outside diameter, 
and broached in the bore to within fine limits, this, it is 
explained, reducing machining allowance to a minimum 
'and resulting in the elimination of waste and less tool 
| wear. According to tests made at the Sheffield Testing 
| Works, Blonk-street, Sheffield, the material has a yield 
| stress of 7:16 tons per square inch, a maximum stress 
| value of 11-44 tons per square inch, an elongation of 
| 15-0 per cent., and a reduction of area of 18-4 per cent. 
A test piece submitted to a pressure of 1,000 Ib. per 
| square inch on a plate of 0-4 per cent. carbon steel gave 
| a static coefficient of friction of 0-0088 at a rubbing speed 
lof 1,000 ft. per minute, when lubricated with sperm 
oil. After four hours’ running the friction coefficient was 

0- 0935. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C. ~ 

We desire to call the attention of our readers 
the fact that’t the above is our SOLE ADDRESS, 
and that no connection e ween this 
Journal and any other publications bearing 
somewhat similar titles 

TELEGRAPHIC _ ENGINEERING, ” LESQUARE 

ADDRESS LONDON. 

Taare rvtanraireedibeammarer rs BAR 3663 (2 lines) 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 





For the United Kingdom ................ £3 5 0 
For Canada— 
Thin paper copies.............. £2 18 6 
Thick paper copies................ £3 3 0 
For all other places abroad— 
Thin paper copies................ £3 3 0 
Thick paper copies................ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not 
later than mid-day on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of Publica- 
tion. Passed proofs must be in our hands by 
Saturday morning, otherwise they will be 
taken as correct. 


All accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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INDUSTRY AT THE DOOR. 

BiLiincuaM, if our memory is not at fault, was 
considered to be a venture of national importance. 
It was hailed as an example of enterprise at a time 
when everybody saw the need of establishing and 
developing new industries. It was regarded as 
promising employment, and it was hoped it would 
safeguard national interests in the case of war ; 
and to the end that it might be thoroughly tested 
and established, Government backing was accorded 
to it. It had, perforce, to be confided to the charge 
of a powerful industrial company, and involved 
heavy capital expenditure. It was only possible 
on terms mutually acceptable to the Government 
and the company concerned. It involved a con- 
centration of labour in a district which necessitated 
the virtual creation of a new township at a spot 
deemed by the company conducive to the success 
of the experiment. There was no attempt to over- 
ride the expert opinion of the company, either as 
to the way its process should be developed or as 
to the locality in which it should operate. In 
fact, Billmgham, as we see it, very largely answers 
most of the points levelled against the Caledonian 
Power Bill in the House of Commons debate last 
week. 

It is no answer, of course, to the very special 
arguments brought against what he called an 
“outrageous” Bill, by Sir Murdoch Macdonald. 
We have, like speakers in the debate, every respect 
for Sir Murdoch’s views, but it must be admitted 
that in the debate he stood by his special points 
practically alone, though he may have had back- 
ing for them in the division. The greater part 
of the opposition seemed to turn on the facts 
that the process chosen by the company was held 
to be wrong, the locality unsuitable compared with 
others available, and that the technical facts which 
the company advanced were all ridiculous and could 
easily be confuted. It is, we think, greatly to be 
deplored that such nonsense can be talked in our 








House of Commons. Members of the public, if not 





of Parliament, know very well that industrial 
development will only flourish under our national 
system, if allowed reasonable freedom. Capital will 
not be forthcoming if enterprises are to be dragooned 
either into particular technical processes, or into 
particular areas, deemed by themselves less suitable 
than others. After long investigation, the British 
Oxygen Company, which, over a course of many 
years has conducted its affairs in a way calculated 
to show that it understands its own business pretty 
well, arrived at the conclusion that water power 
showed some prospect of enabling carbide produc- 
tion to be carried on in this country on terms 
which with us are regarded as a reasonable commer- 
cial reward. In arriving at this decision we 
understand they had every assistance from the 
British Aluminium Company, itself operating 
successfully in the proposed district, and having 
the greatest experience of any, of water power in 
this country. Yet we ere seriously asked to believe 
that better results can be obtained with steam, as 
if the company had been so foolish as to consider 
no alternatives, and had gone blindly in the face 
of all reason for this single scheme. One obvious 
point at once arises: if steam is so much better, 
why has not commercial enterprise long ago brought 
forward such a proposal, and why, after opposing 
the Bill, has the Coal Mining Association now 
withdrawn its opposition, as was reported by the 
Marquess of Clydesdale ? The natural inference 
is, of course, that the case from the coal point of 
view is not so good as it was first thought to be. 

Much was made in the debate of the point that 
the new industry should be located in one of the 
“ special areas, and coming, unfortunately, after 
the House had been occupied for some days on the 
problems these present, this probably unduly 
influenced members’ views. We have, of course, 
every sympathy with these special areas, but at 
the same time it is extremely undesirable that the 
picture they present should be allowed to prejudice 
all our outlook. In the debate it was claimed, 
quite properly, that the Highlands showed a higher 
rate of unemployment than the special areas in 
South Wales and elsewhere, but a point of far greater 
moment is the fact that for a hundred years or so 
the Highland population has suffered a steady, 
tragic depletion. It is, we know, possible to make 
a wilderness and call it peace ; but prosperity can 
only exist with adequate population, and occupa- 
tions to maintain it in a flourishing condition. 
This, as all know through history or books of 
fiction, is not the happy lot of the Highlands. 
It is a hackneyed joke that the sons of Scotland 
cross the Border to make their fortune, and by the 
same reason the Highlands, by degrees, have 
become denuded of their sons and daughters— 
with no outlook at home they have turned south- 
ward in search of one. In company with other 
enlightened men, Telford saw the need of providing 
new occupations for these districts. One of the 
great points he made when reporting enthusiastically 
on measures he proposed for the Highlands, was that 
the improvement of communications and other 
developments would be followed by the introduc- 
tion of industries and capital, which would help to 
put the country on a level more nearly approaching 
that of the more prosperous South. As regards the 
case for employment, therefore, we think the 
claims of Scotland stronger than South Wales, 
and that the introduction of a new industry and 
the partial repopulation of the Highlands, even to 
a small extent, would prove a national asset. That 
it would be promising in this way is shown by the 
fact that of the British Aluminium employees, no 
less than 91 per cent. are natives of Scotland ; 
this surely seems evidence that instead of being 
by necessity driven south, such persons have, 
to their advantage, found employment capable of 
supporting them in comfort at or near home. 

But there is another view which we think is 
deserving of serious consideration. The point is 
concerned with the contention that new industries 
ought to be located in towns which already exist, 
but happen to be in need at the moment. Any 
such plan is unworkable except under dictatorship, 
and a moment’s reflection will show how detrimental 
to the enterprise of our race such immobilisation 
of industry might become. How many readers of 
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these pages, we wonder, were born and have grown | ported by every technical organisation or institu- 
up to old age in one district ? By far the majority | tion in the country. It was the intention to draw 
have undoubtedly changed their abode, according | up purchasing specifications which would be used 
as prospects opened to them in one direction or| by the Government and which would naturally be 
another, as indeed have the Scotsmen of whom | of enormous help to them in the development of 












was made above. Where would the | 
Empire be if we developed to the limit this cult 
that industry must be brought to the people’s 
doorstep, and where indeed would be the prospect 
of promising youth making a way for itself, possibly 
from office boy to a leader of industry. It seems 
to us that sentiment is liable just now to take 
charge of the situation to the ultimate loss of the 
nation. By all means let every assistance be 
given to the special areas ; but this should not be 
allowed to stand in the way of healthy development 
elsewhere or be given in such a way that people 
are encouraged to grow up with the idea that some 
industry must be found for them at home. When 
Joseph Chamberlain embarked upon his campaign 
one of the things he tackled most strenuously was 
the rather callous “ Liberal” idea of the time that 
if foreign competition resulted in the extinction 
of a home trade, the workers must find something 
else todo. We have travelled some way from that, 
but do not let us be driven to the other extreme 
that communities must be maintained in their present 
form for all time. Changes will surely come and 
they often bring with them improved living condi 
tions, as is evidenced by the model dwellings at 
many of the newer industrial centres. Again, the 
fact that certain places have fallen on evil times 
no new development. Examples of former 
prosperity exist all round our coasts, and industries 
have migrated from one part of the country to 
another; and, while would like to the 
difficulties and troubles arising from such movements 
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we see 


their industries. As an example of recent changes, 
a small canal outside Buenos Aires had been 
straightened, widened and deepened, and excellent 
factory sites were now available. The country was 
anxious to employ British capital and enterprise. 
As a people we were liked and our trade methods 
were liked. The I.R.A.M. was working to some 
extent along B.S.I. lines, but not altogether, and 
instead of making one of its first principles the 
point that specifications must be arrived at by 
agreement, that body was making decisions by 
majority vote. The risk of this was considerable. 
There were, for instance, a number of Germans | 
whose business it was to see that German standards | 
had as much influence in the country as possible, | 
and if British standards were also to have their | 





|influence it was necessary for the situation to be | 
\taken in hand at once and British influence orga- 


At present the British delegates invited to | 


nised. 
work with some of the committees were in a helpless 
minority and were easily out-voted. During his 
recent visit, Mr. Le Maistre said, he made it his | 
business to try to find out what the solution was, 
and a thoroughly representative committee had 
been formed under the chairmanship of Mr. E. R. 
Lingeman, acting Commercial Counseller at the 
British Embassy, though some other chairman 
might be appointed. There would be a small 
executive of five or six, meeting weekly, and a 
paid secretary. The B.S.1. had been asked to help 
to provide a young engineer experienced on stan- 
dardisation to watch the committees and keep in 











minimised to the greatest possible degree, we have 
no wish that the nation should be coddled to the 
extent that its sons and daughters dare not venture 
more than a few hundred yards to work. As the 
recent report of Sir Alexander Gibb and Partners 
showed, there undoubtedly in which 
migration of labour would be an advantage, and it 
is, therefore, no argument the Caledonian 
scheme that it would establish a new industrial 
centre instead of meeting the local needs of some 


are cases 


ayvainst 


old one. 

The arguments raised against Corpach in connec 
tion with fishing and with the tourist traffic 
hardly worth consideration. Fishing in the High 
lands contributes in no way to national defences, 
while there is little doubt, with the examples of 
Canada, the United States, Switzerland, France, 
Germany, Italy, and Norway to go by, that the 


are 


tourist traffic if anything would tend to increase. | retain their trade it would be well for principals to in the final toast of ‘‘ The Chairman.” 


In any case, the enlargement of the lochs would 
not drive away cither cyclists or hikers, weather 
permitting. But the tourist business is very much 
like man himself, “a wind passeth over it and it is 
gone.” With opposition of the kind put forward, 
ind the case of Billingham to go by, it is indeed 
surprising that the Government did not have the 
courage to back this Bill and ensure it going to 
Committee. 


NOTES. 
IN ARGENTINE. 


STANDARDISATION THE 


STANDARDISATION in the Argentine formed the 
subject of an address delivered by Mr. C. Le Maistre, 
C.B.E., before the British Engineers’ Association 
at a luncheon on Thursday, the 11th inst., at which 
Lord Dudley G. Gerdon, D.S.O., presided. Mr. 
le Maistre prefaced his remarks on standardisation 
by some general infor nation on the Argentine and 
its people, tending to show that the country is intent 


on making rapid progress and that the large numbers | 


of young people being turned out from its colleges 
are likely to fill most of the posts in the future, 


and expect to be treated as the equals of Europeans. washers are to be improved by a re-arrangement of | 
'the scrubbing surfaces, and of the design of the | 
hands of the Argentine Institute for the Rationali- | Sprays and disposition and control of the water and | 


Standardisation, said Mr. Le Maistre, was in the 


sation of Materials, known by the initials 1.R.A.M. 


his had been started under the egis of the Minister | High-tension electrostatic plant is to be installed | 


of Agriculture, and had the support of a Sefor Don 


Luis Colombo, president of the Argentine Manufac- | about which some complaint has been made, but | 


turers’ Union. Some funds were being provided 


by the Government and the movement was sup- | by re-heating the gases is discounted on the grounds | and some actually reached the surface. 





touch with the president of the I.R.A.M. The 
|scheme would involve expenses to the amount of 
| 1,000/. or 1,2001. per annum, and he thought it would | 
| be worth the while of firms trading with the Argen- 
| tine seriously to consider the matter. The cost to 
lany one firm would be infinitesimal. The matter 
|had so impressed him, Mr. Le Maistre said, that 
| before going to the Argentine he had gone to the 
| United States, and had there found that the 
| Americans were ready to collaborate in any way 
desired. He hoped that by what was being done 
it would be, bit by bit, possible to introduce stan- 
dards by agreement and not arrive at them by 
majority vote as at present, and it was hoped that 
the setting up of restrictive specifications would be 
prevented, though quality might be lower. The 
people of the country were at the moment intensely 
if our manufacturers wanted to 


| 
| 





nationalistic ; 


| go out there to see what the situation was, for the | 
movement would have to be taken very seriously | 


by this country. 





FLuE-Gas | 


| 


STATION 
PROBLEM. 


BATTERSEA POWER AND THE 


A proposal further to extend the Battersea station 
of the London Power Company by the installa- 
tion of a 100,000-KW main set, a 5,000-kKW house 
set and other ancillary plant is made the subject 
of a report, which was presented by the Housing 
and Public Health Committee at the meeting of 
the London County Council on Tuesday, March 16. 
In inviting observations on this project the Elec- 
tricity Commissioners stated that the Power Com- 
pany would take the maximum advantage of the 
experience accumulated in the design of gas- 
washing plant and in the developments in technical 
knowledge on the subject of removing sulphur 
compounds from flue The Committee do 
not feel justified, therefore, in opposing the exten- 
sion, but make a number of observations on the 
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both that it would have no appreciable effect and 
that there is no practicable means of effecting it. 
In this connection it is pointed out that in 1931 the 
| Commissioners stated that they would not approve 
any extension to the Fulham station which did not 
provide for heating the flue gases, and it is there- 
fore recommended that a similar provision should 
be considered in connection with the present exten- 
sion at Battersea. Further research into the whole 
question is also recommended. It is noted that the 
Commissioners intend that consent to the construc- 
tion of the second section of Battersea station 
shall be subject to the conditions imposed at Fulham. 
Finally, the view is expressed that if the new electro- 
static plant proves successful similar equipment 
should be installed on the existing chimneys. 


THe Macutne Toot TrRapES Association. 


Evidence, perhaps somewhat oblique, of trade 
revival may be traced in the greatly increased 
attendance at the annual dinner of the Machine 
Tool Trades Association, which was held on Thurs- 
day, March 11, under the chairmanship of the 
President of the Association, Sir William B. Lang, 
J.P. The customary speeches, delivered in an 
atmosphere of friendly badinage and humour, 
all dealt, in the main, with the same subjects. It 
was emphasised that the Government expected the 
fullest co-operative measures from the Association 
in the steps being taken towards re-armament, 
and on behalf of the Association assurances were 
given that such co-operation would be whole- 
hearted. It had, indeed, already been practically 
put into effect by the decision that the Council had 
reached to abandon temporarily the Machine 
Tool Exhibition, which normally would have taken 
place in 1938, in order not to interfere with produc- 
tion. It was further urged that the Association 
should consider what steps should be taken to meet 
possible lessened demand when the national obliga- 
tions had been filled and in connection with this 
it was advanced that, apart from efforts vo increase 
exports, inventiveness and a progressive spirit 
would continue to be encouraged. The loyal toasts 
having been duly honoured, Sir William Lang 
proposed that of ** His Majesty’s Ministers,” which 
was responded to by The Right Hon. Sir Thomas 
Inskip, C.B.E., Minister for the Co-ordination of 
Defence. To Mr. Harold Butler, M.B.E., fell the 
pleasant task of proposing the toast ‘‘ Our Guests,” 
and to this the Right Hon. Lord Sempill replied, 
his position as President of the Institution of 
Production Engineers making his selection an appro- 
priate choice. Alderman Rufus Stirk, 0.B.E.. voiced 
the Association’s appreciation of Sir William Lang 
Sir William, 
in acknowledgment, paid tribute to the loyalty 
and helpfulness of the Council and the staff of the 
Association, after which the members assembled 
in an adjoining room for conversation, a desirable 
custom becoming more common at such functions 








POSITIVE AND NEGATIVE 
ELECTRONS. 


Lorp RutTHerrorp oF Newson, O.M., F.R.S.. 
commenced the second lecture on ** Positive and 
Negative Electrons’ at the Royal Institution on 
Saturday, March 6, by again referring to the slide 
shown in his previous lecture and reproduced in 
Figs. 3 and 4 on page 293, ante. ( ynsidering the 
equatorial plane of the earth, he said the magnetic 
field, which had a value of about 0-3 gauss at the 
| surface, fell off rapidly as the distance from the 
earth increased. The field strength varied inversely 
as the cube of the distance from the earth’s centre, 
so that at a height equal to the radius of the earth 
its value was only one-eighth of that at the surface. 
It would, however, still be apparent at a distance 





janswers to certain questions addressed by them 
to the Commissioners. From these it appears that 


| alkali used, with better control of the gas velocities. 
| for dealing with the haze emitted from the chimneys 


| the suggestion that dissemination might be improved 


equal to five times the earth’s radius. It was due 
to the fact that the field strength rapidly in reased 
as the earth was approached that electrons in the 
cosmic rays followed the curved paths shown In 
Fig. 3. It would be seen from this that some were 
turned back again without getting very neat the 
earth, while others approached nearer and 
turned back along a looped path; some, 


approached the earth’s surface on the distant side 
Phe diagram 


were 
again, 
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showed how efforts were being made to study the 
fast particles present in the cosmic rays, the data 
obtained being of great importance in showing 
whether the particles were positive or negative 
electrons, or even positive or negative protons, 
as had recently been suggested. Considering next 
the polar plane, Fig. 4, page 293 ante, it would be 
clear that if slow electrons came into the earth’s 
field they would tend to move in spiral paths round 
the lines of force. There would thus be concen- 
trations of slow electrons at the north and south 
magnetic poles, and the appearance of the aurora 
near the poles was connected with this concentration 
of moderately slow negative electrons. 
































Continuing, the lecturer said the electrostatic 
deflection of electrons, which he had demonstrated 
in the previous lecture, was made use of in many 
ways. It was employed in the cathode-ray oscillo- 
graph for studying the wave forms of alternating 
currents, for investigating transients, for studying 
the effects of lightning on power lines, &c. Using a 
large cathode-ray tube loaned by Mr. C. C. Paterson, 
of the Wembley Research Laboratories of Messrs. 
The General Electric Company, Limited, he showed 
that it was possible to focus a beam of cathode rays 


on to the screen of the tube and obtain a brilliant 
‘pot of light. Using an accelerating voltage of 


1,600 on the anode of the tube and a potential of 


100 volts on a pair of horizontal deflecting plates, 
a large vertical deflection of the spot of light on the 
“ereen was obtained. In using such a tube to 
vestigate transient effects, a device known as a 
time-base could be employed, in conjunction with 
another pair of deflecting plates in the vertical 
plane, to move the spot of light in a straight line 
hs horizontal direction at a uniform speed, and 
» en —— effects of the two pairs of deflecting 

S the spot of light could be made to trace a 
representing the transient phenomenon on 


curve 
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the screen. Using the tube without a time-base 
and applying an alternating potential to the pair 
of horizontal deflecting plates, the spot of light 
traced out a vertical line, and when the electron 
beam was deflected horizontally by rapidly moving 
a@ magnet near the tube the wave form of the 
alternating potential could be seen. 

Lord Rutherford then described a simple experi- 
ment with a cathode-ray oscillograph by means of 
which the speed and mass of an electron could be 
obtained. The method used, he said, was that 
employed by Sir J. J. Thomson, in 1897, at the 
time of the discovery of the electron. If we had 
two parallel plates at a distance d apart and with 
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a potential V between them, the strength of the 


electrostatic field E would be M and the force on 
Cc 


an electron in this field would be Ee, e being the 
charge on the electron. If this force were balanced 
by that due to a magnetic field H, we should have 
Ee = Hev, whence iz: 

ment a value of v = 4 x 10° cm. per second was 
obtained, which was comparable with the correct 
value of 2-9 x 10° cm. per second. From the same 
experiment, the mass of the electron could be 
obtained, using the relationship V e 4m v* or, 


In a particular experi- 


e v2 — e i . 

— = —, the result giving 5 107 electro- 

m 2V m 

magnetic units, whereas the actual value was 

e a e " ‘ P 
1-6 x 10° electromagnetic units. The experi- 


m 
ment was very rough, but it served to give a good 
idea of the principles involved. 

If the charge on an electron were equal to that 
on the hydrogen atom, which was known to be the 
case, it could be shown that the mass of the electron 
; It was 


was of that of the hydrogen atom. 


1,839 


lated so rapidly. When accelerated by one 
| volt the electron attained a velocity of 595 km. 
per second, and the velocity varied as the square 
root of the voltage. For an accelerating voltage 
of 1,600 the velocity would be 2-4 x 10° cm. per 
second, but the lecturer explained that the ordinary 
dynamic expressions could not be used for deter- 
mining the velocity of an electron when the velocity 
approached that of light. At very slow speeds the 
mass m, of the electron was constant, but if m 


° m 
were the mass at any speed, the ratio was equal 
np my 





in a where f was the ratio of the velocity 


v1l—; 3 
of the electron to that of light. Thus the mass of 
the electron was variable and it began to vary very 
much as the velocity approached the velocity of 
light. The variation of the ratio ™ with the electron 

0 
energy in volts could be seen from Table I below, 
and the lecturer pointed out that at 10° volts the 
mass of the electron was equal to that of the hydro- 
gen atom, while at 10° volts it was equal to that 
| of the atom of boron. 





Taste |.—Variation in Mass of Electron. 
| 
| Energy in Electron Volts. Value of = 
wy 
10? 1-0002 
10* 1-02 
10° 1-2 
108 3 
107 21 
106 201 
109 2,001 
1010 20,001 


Passing on, Lord Rutherford said he wished to 
show an experiment made by Lenard in 1894 with 
the apparatus illustrated by the slide reproduced in 
Fig. 6. The apparatus consisted of a cathode-ray tube 
with a thin aluminium window at one end through 
which the cathode rays could emerge into the air. 
Professor Lenard found that the distance which the 
rays travelled through the air depended upon their 
velocity and also that the rays passed through 
matter much more easily than would have been 
possible had they been charged molecules. It was 
found also that if the rays passed through a gas 
they lost energy and eventually disappeared, and 
that the amount of matter necessary to stop them 
depended only on the weight of the matter; in 
travelling through the same weights of either lead 
or hydrogen, the rays would be stopped to about the 
same extent. Lord Rutherford then demonstrated 
a Lenard tube in which the electrons emitted from 
a heated filament were accelerated by a voltage of 
about 80,000, obtained from an induction coil, and 
emerged into the air through an aluminium window 
at one end of the tube. That this occurred was 
shown by means of a Willemite screen which 
fluoresced brightly at a distance which appeared 
'to be from 8 cm. to 10 cm. from the end of the 
tube. The rays, however, were completely cut off 
by a thin sheet of mica interposed between the end 
of the tube and the screen. 

In passing through a gas, the lecturer continued, 
the electrons ionised the gas and made it a con- 
ductor, lost energy and speed as they collided 
with other electrons in their path, and were easily 
deflected from their course. This was well illus- 
trated by the slide reproduced in Fig. 7 in the 
lower part of which the irregular path of an electron 
in a Wilson ionisation chamber could be seen. It 
was important to notice, however, that the ionisa- 
tion per unit length of path of the electron was 
very small, being of the order of one-hundredth of 
that produced by an a-particle, the track of which 
was indicated by the strong continuous white line 
in the upper part of Fig. 7. Another slide, repro- 
duced in Fig. 8, showed the paths of electrons with 
an energy of 20,000 volts, the paths being about 
a centimetre in length and terminating in a ** blob ” 
which indicated an increase in ionisation. The 
slide was interesting in that it also showed the track 
of a fast electron (8 particle), which was probably 
of cosmic origin with an energy of the order of a 
hundred million volts; it was almost possible to 
count the ions in this track. Actually pairs, of 
positive and negative ions were produced in the 
path of a electron, as shown in the slide reproduced 
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for this reason that the electron could be acceler- 





in Fig. 9, and in the case of a fast electron from 
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20 pairs to 30 pairs of ions were produced per|the Iron and Steel Institute and the Institute of 
centimetre of track. | Metals. He stated that, as a first step, present 

The lecturer then went on to deal with the range | members of each Institute could become members 
of electrons in air, pointing out that when an electron | of the other, as from January 1, 1937, such members 
passed close to another, forces of repulsion were | paying a combined annual subscription of 5 guineas. 
exerted between them, as a result of which move- | The amount of the subscriptions previously due 
ment was imparted to the stationary electron and | had been 3 guineas per annum to each Institute. 
the moving electron gave up some of its energy.| Furthermore, eligible candidates applying for 
Since, if the speed of the latter were doubled, the | membership of either Institute could simultaneously 
forces would remain the same but would act for | apply for membership of the other, and in these 
half the time, the momentum communicated to| cases a combined entrance fee of 2 guineas would 
the electron would be half as great. Consequently, | be payable. Thus it became possible to join both 
the loss of energy experienced by the moving | Institutes for a single payment of 7 guineas, instead 
electron was inversely proportional to the square|of 10 guineas, as heretofore. The age limit for 
of its velocity. The average distance an electron | student members of the Institute of Metals, however, 
travelled in air was proportional to the square of | remained at twenty-six, while that of associates of 
the energy or to the fourth power of the velocity, | the Iron and Steel Institute was still fixed at thirty. 
snd amounted to 1 em. with an electron energy| This scheme for reduced subscriptions, it was 
of 21,000 volts. The ranges in standard air for | emphasised, was a first step leading to much fuller 


electrons with energies from 1,000 volts to 200,000 | co-operation in the future. 





volts are given in Table Il below. With the 
Lenard tube used in the demonstration above REPORT OF THE COUNCIL. 
. = 
Tanie Il.—Range of Electrons in Standard Air. The Secretary was then called upon to read, in | 


Energy in Volts Range in em. abstract, the report of the Council for the year 





1,000 0-002 ending December 31, 1936. This stated that the 
3,008 0-000 | number of members on the roll of the Institute had 
5,000 0-06 | shown an increase for the first time since 1931. The 
10,000 0-23 |growth during 1936, from 2,067 to 2,091, was 
adn > -, |slight; but there was reason to hope that, as a 
100,000 29.7 result both of improved industrial conditions and of 
200,000 91-0 certain steps taken to develop the membership, the 


increase would be greater in 1937. The Council 
recorded with regret the death of a number of 
members, among whom were Professor O. Bauer, 
Professor W. Campbell, Principal C. A. King, 
Mr. F. G. Martin, Sir Joseph Petavel, Mr. A. R. 
Stewart, and Professor H. Le Chatelier. The 
latter had been an original member of the Insti- 
tute, and one of its few honorary members, a 
distinction he had held since 1912. He had 
served for over ten years as honorary correspond- 
ing member to the Council for France. The 
scheme approved last March for the limitation of 
the maximum period of continuous service on the 
Council had become operative during the past year. 
As a result, several members who had served on the 
Council for many years had retired, and the vacancies 
thus created had been filled by new members, whose 
fresh outlook had been stimulating and helpful. 
The presence on the Council of the chairmen of the 
local sections had been particularly valuable. 
A new list of members had been published after 
a lapse of several years. It was hoped, in future, to 
issue the list annually, or at least once every two 
years. The new list revealed the large number of the 
Institute’s members resident outside the British 
Isles—approximately 800, out of a total of 2,091. 
|The United States’ membership, namely 267, was 
the largest overseas, then followed Germany with 
103, Australia with 54, Japan with 46, France with 
43, and the U.S.8.R. with 26. In all, 42 countries 
| were represented in the list of members. The activi- 
ties of the six local sections, and of the associated 
Manchester Metallurgical Society, had been effec- 
tively continued throughout the past session. A 
| notable feature of their programmes had been the 
|number of meetings arranged jointly with other 
technical bodies. 


referred to, the maximum distance from the window 
at which the rays could be detected was found to 
be 15 em. or 16 cm., and as the accelerating voltage 
was 80,000, these figures were in good agreement 
with those in Table II. At energies exceeding 
200,000 volts, however, the relationship broke down, 
since the velocity ot the electrons then approached 
the velocity of light. 

It might happen that an electron in its passage 
through matter would enter the very strong field 
close to an atomic nucleus. In this event, it 
would he deflected from its rectilinear path, the 
amount of deflection decreasing with the speed of 
the electron. This effect the lecturer demonstrated 
by means of two electromagnets, one fixed to the 
table and the other suspended by a cord from the 
roof. When the suspended was swung 
rapidly over the fixed magnet the effect of the 
repulsion was hardly noticeable, but when the sus- | 
pended magnet was moved slowly it was deflected 
through a large angle. The adventurous path of 
an electron through matter, the lecturer said, was 
well illustrated by the slide reproduced in Fig. 10. 
The clectron entered the field from the left, travelling 
downwards, and soon had a tussle with an atom in 
its path, resulting in an electron being driven out, 
a indicated by a short curved side track. Shortly 
afterwards it entered deeply into the nuclear field 
of an atom from which it emerged in a direction 
at right angles to its original path. So it went 
on having frequent collisions, driving out other 
electrons, and finally terminating its career in a 
blob of ionisation, as shown on the right of the slide. 


magnet 











THE INSTITUTE OF METALS. 


THE twenty-ninth annual general meeting of the 
Institute of Metals opened at 10 a.m., on Wednes- 
day, March 10, in the hall of the Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s 
Park, London, 8.W.1, and was brought to a con- 
clusion in the afternoon of the following day. The | 
President, Mr. W. R. Barclay, O.B.E., occupied the 
Chair. The minutes of the previous meeting having 
been dealt with, the President announced that 
a letter had just been received, signed by the 
Presidents of the American [ron and Steel Institute | 
and of the American Institute of Mining and 
Metallurgical Engineers, inviting the Institute to | 


HONORARY TREASURER’S REPORT. 


The report prepared by the honorary treasurer 
of the Institute, Mr. John Fry, was presented by 
Engineer Vice-Admiral Sir Robert Dixon, K.C.B., 
chairman of the finance committee, in the unavoid- 
able absence of the treasurer. This showed that the 
income for the year ending June 30, 1936, amounted 
to 6,311/., and the expenditure to 6,226/., leaving 
a balance of 85/. An increase of 167/. in the annual 
subscriptions had assisted the income, though half 
a dozen minor increases in expenditure had made 





hold its autumn meeting in the United States in| the final surplus 81/. less than that of the previous 
1938, and suggesting October as a favourable | twelve months, The actual cash position, the report 
month. The Council, said Mr. Barclay, had | added, however, had been considerably strengthened 


accepted this invitation, and the exact date of the|in the year under review. The Council felt that 
meeting, which would take place in collaboration | after a long period of depression the corner had been 
with the lron and Steel Institute, would be | turned, and that the finances of the Institute were 
announced in due course. | slowly mending. Nevertheless, the Institute required 


the Council, and in particular the President, were 


engaged in a determined effort to strengthen the 


financial position of the Institute. 


ENDOWMENT Funp. 

After stating that up till the present the only 
financial support of the Institute had been that 
provided by the contributions of its members, 
the great majority of whom were salaried employees 
in managerial or technical positions, and could not 
be expected to contribute more than their subscrip- 
tions of 3 guineas per annum, the President said 
that the Council felt that a strong appeal should 
be made to the non-ferrous metal industry for 
funds adequate not only to rectify the present 
financial position, but to provide such resources as 
would ensure a continuous and progressive exten- 
sion of the Institute’s work in future. It was felt 
that an appeal for an endowment fund would giv: 
the industry an opportunity of showing its appre- 
ciation for the Institute of Metals and its work. 


|The aim was to create as an endowment fund a 


capital sum of not less than 20,000/., and the 
additional income of 600/. to 700/. derived from 
this source would enable the Institute’s work to go 
forward unhampered. The President then paid 
a warm tribute to the kindness and consideration 
with which the appeal had already been received, 
and said that promises or actual contributions 
amounting to 13,887/. had been received. At the 
head of the list stood a splendid contribution of 
3,6501. from the Copper and Brass Trades Associa- 
tions, while three copper-producing firms had 
subscribed 2,7001. Many other firms producing or 
utilising non-ferrous metals had contributed amounts 
ranging from 2,0001. down to 50 guineas, while 
several leading industrialists had also made hand- 
some subscriptions. An investment sub-committee 
had been formed to administer the fund, the mem- 
bers comprising Engineer Vice-Admiral Sir Robert 
Dixon, Mr. H. W. Clarke, Mr. E. L. Morcom, 
Lieut.-General Sir Ronald Charles, K.C.B., Lieut.- 
Colonel The Hon. R. M. Preston, D.S.O., and Mr. 
A. J. G. Smout. 


ELECTION OF OFFICERS. 


As only sufficient nominations to fill the vacancies 
on the Council, announced at the last general meet- 
ing, had been made, it was intimated that no ballot 
was necessary, and the following members were, 
therefore, declared to be duly elected for the year 
1937-38 : as president, Mr. W. R. Barclay, O.B.E. ; 
as vice-presidents, Engineer Vice-Admiral Sir Robert 
Dixon, K.C.B., and Lieut.-Col. The Hon. R. M. 
Preston, D.S.0. ; and as members of the Council, 
Mr. W. T. Griffiths, Mr. Stanley Robson, Mr. A. J. 
G. Smout, and Dr. D. Stockdale. 

Before proceeding with the reading and discussion 
of papers, Mr. Barclay made some final announce- 
ments. These were to the effect that the May Lecture 
would be held in the Institution of Mechanical 
Engineers’ Hall on May 5, when Professor E. N. da C. 
Andrade would speak on “* The Flow of Metals,” 
and that the autumn meeting would take place in 
Sheffield from September 6 to 10. He also announced 
that the Council had accepted an invitation to hold 
the 1939 autumn meeting in Glasgow. 


THEORY OF AGE-HARDENING. 


The first contribution considered was by Dr. 
M. L. V. Gayler and dealt with “The Theory of 
Age-Hardening.”” In presenting the paper the 
author stated that the work formed part of a res¢ arch 
carried out for the Metallurgy Research Board 
of the Department of Scientific and Industrial 
Research, and that the theory put forward was 
based on data relating mainly to the age-hardening 
of alloys of the Duralumin type and of beryllium- 
copper and silver-copper alloys. Age-hardening 
took place by two processes, namely (@) diffusion, 
and (b) precipitation, the second overlapping the 
first. Both processes occurred within wide 
temperature limits which were peculiar to every 
alloy system and would be termed the “ temperature 
range.” It would appear that the upper limit 
of the range was determined by the slope 
solubility curve, whereas the lower limit, 


of the 
W hile 
the 





rhe President's next announcement referred to | stronger reserves behind it before it could be con- 


a recently-completed scheme of co-operation between | sidered to be on a sound basis, At the moment | 


depending on the above, was also affected by 


character of the solid solution itself. The rate 4 


ne 




















MARCH 19, 1937.] 








which each of the processes could take place 
depended, apart from other factors, on the tempera- 
ture of ageing. Each rate was excessively slow at 
the lower limit of the temperature range and 
excessively rapid at the upper limit. The limits of 
the temperature range within which the age- 
hardening could take place were indeterminate, 
but approximations could be obtained for all prac- 
tical purposes. If the temperature of ageing were 
close to the lower limit, both stages of the ageing 
would take place excessively slowly; if, on the 
other hand, the temperature of ageing were close 
to the upper limit, the first stage would proceed 
so rapidly that its effect would not be detected. 
At intermediate temperatures of ageing both pro- 
cesses would take place, but the degree to which 
they did so would depend on the temperature 
and duration of ageing. 

Each of the two processes was characterised by 
changes in physical properties which would present 
maxima, or minima, depending on the ageing tem- 
perature, the characteristies of the first being 
gradually replaced by those of the second. The 
softening which occurred when an alloy was aged 
at a higher temperature, after being previously 
aged at a lower temperature, was now explained 
in the light of the new theory. The initial softening 
was due to the fact that the second stage of the 
ageing process had started and was overlapping 
the effects of the first, causing the softening which 
was the first sign that the second process was 
proceeding and also causing an increase in electrical 
resistivity. Further, the fact that the degree 
of and the rate of softening depended on the tem- 
perature of ageing was in support of the theory 
put forward that the second stage of ageing took 
place more rapidly as the temperature was increased ; 
consequently, the effect of the first stage was over- 
lapped at a rate and to a degree dependent on 
temperature. It was interesting to note that this 
decrease in hardness was not accompanied by a 
decrease in tensile strength. 

Professor Mott, who opened the discussion, 
suggested that the science of wave mechanics 
might be applied to this and other similar practical 
problems. The next speaker, Dr. W. O. Alexander, 
stated that Dr. Gayler had advanced her theory 
without giving any explanation of the mechanics 
of diffusion. In mechanics he included such 
factors as driving force and an explanation as to 
why the first stage of diffusion should be self- 
stopping. Most of her experimental evidence was 
unconvincing and while he congratulated the 
author on her hypothesis, he submitted that no 
sound experimental evidence had been put forward 
upon which a theory could be based. Owing to 
the advanced hour, Dr. Gayler was only able to make 
a brief reply, in which she stated that she was glad 
Professor Mott had suggested that an investigation 
should be conducted on a mathematical-physical 
basis as the problem of age-hardening was now 
really in the realm of physics. 


METAL SPRAYING. 

The second paper taken was entitled “ Metal 
Spraying: Processes and Some Characteristics of 
the Deposits.” It was by Mr. E. C. Rollason, who 
after describing spraying pistols using wire, powder, 
and molten metal, discussed the nature of the 
Sprayed deposit. He concluded that it appeared 
that each of the three types of metal-spray equip- 
ment had characteristic advantages which would 
allow all of them to survive competition and become 
useful tools in the engineer’s hands. Owing to its 
low costs, the powder process would undoubtedly 
prove successful in spraying large surfaces with 
zinc, especially when the coat was subsequently 
painted. The powder-spraying pistol also offered 
possibilities of spraying brittle metals and alloys 
of high melting point, which could not be drawn 
into wire, although deposits of the high-melting 
Pont metals which had been examined were not 
wholly satisfactory as yet. The molten-metal 
instrument could produce thick coatings of the 
low-melting point metals at a reasonable price, 
and should prove useful to the galvaniser doing 
‘ontact work, especially as the metal in ingot form 
was used and neither acetylene nor oxygen was 
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without doubt hold the field in building up thick 
deposits on worn articles, and also for producing 
heat-resisting surfaces. Even in the production of 
zine coating, where the cost was higher than in the 
case of the other processes, the wire pistol offered 
advantages in the spraying of internal work; the 
inner surface of tubes could be easily coated. 

The discussion was opened by Dr. T. P. Hoar, 
who said that, at Cambridge, both laboratory and 
outdoor tests extending over from four years to 
six years had been conducted on aluminium- 
sprayed specimens. In the laboratory, under saline 
conditions, zinc-coated specimens had failed more 
rapidly than had aluminium-coated specimens. In 
Cambridge tap water, on the other hand, the zinc 
coating had been the more effective. Apart from 
this, however, the tests had shown aluminium to 
afford the better protection, and outdoor tests had 
been conducted in marine, urban and rural atmos- 
pheres, in which upwards of 100 specimens were 
involved. After from four years to six years, no 
rusting had taken place, although, in London and 
at Selsey, two of the testing localities concerned in 
the scheme, considerable attack had taken place. 
Even when the specimens were scratched no appre- 
ciable corrosion had taken place, consequently it 
was concluded that aluminium-sprayed coatings 
appeared to behave in a satisfactory manner. It 
might be stated, therefore, that under suitable 
conditions, metal spraying was satisfactory for 
combating corrosion, but it should be emphasised 
that the proprietors of spraying processes should 
state frankly their limitations, so that they should 
not be employed in unsuitable conditions and bring 
disappointment to the users. 

Mr. W. E. Ballard said that it was worthy of 
note that three firms who were competing in industry 
had been willing to give samples of their products 
to an independent scientist for purposes of investi- 
gation. In commenting on an Indian-red paint 
used on some of his specimens, Mr. Rollason had 
said that it was quite possible that this was an 
unsuitable constituent in a paint to be used in 
connection with a zine coating. He himself agreed 
with this and considered it far better to use, on a 
zine coating, a paint having a zinc-oxide base. The 
author had also said that the life of a zinc coating 
was proportional to the thickness of the coating. 
The truth of this, he (Mr. Ballard) thought, was 
generally accepted in industry. It was interesting 
to note that, under certain conditions, it was 
possible to spray brass, using a wire pistol, without 
entailing any loss of zinc. One final point was that, 
throughout his paper, the author had spelt ‘* metal- 
lizing” with a “z,” whereas, in England, it was 
usually spelt with an “s.” 

Mr: A. E. Phipps, who closed the discussion, 

referred the meeting to a microphotograph, in the 
paper, showing a coating of zine sprayed by the 
molten-metal process at a nozzle distance of 1 in. 
Mr. Rollason had drawn attention to iron particles 
in the structure and had said that these were 
possibly iron or iron-rich material abraded from 
the nozzle. He himself thought, however, that 
these were in reality particles of a zinc-iron alloy 
and were due to the solvent action of the molten 
zine on the iron container employed. In his data 
on accelerated-corrosion tests, the author had given 
the thickness of one layer of molten-metal sprayed 
zinc as 0-0022 in., and of two layers as no more 
than 0-0031 in. The corresponding figures for the 
other processes were similar. This required some 
explanation. Moreover, these accelerated-corrosion 
tests had been conducted on so few specimens and 
in such a limited time that they could not be con- 
sidered to be of very great practical value. A much 
greater number of tests should be carried out if 
further work was contemplated. 
In a brief reply, Mr. Rollason referred to the 
thickness of the coating of sprayed metal when 
applied in one and in two layers. He said that on 
the first application, the operator could clearly see 
the result of his work and he would go over it 
carefully until all the base-metal surface had been 
satisfactorily covered. On the second application, 
no such guide was available, and the operator 
always went over the work much more rapidly. 
This procedure was characteristic of all the pro- 
cesses he had investigated. 





required. The wire pistol, on the other hand, would 


ErFrect OF IRON AND SILICON ON A 4 PER CENT. 
CoPprER-ALUMINIUM ALLOY. 


“The Effect of the Addition of Small Percentages 
of Iron and Silicon to a High-Purity 4 per cent. 
Copper-Aluminium Alloy ”’ was the title of the third 
paper taken. It was by Dr. M. L. V. Gayler, who 
stated that the work considered formed part of a re- 
search carried out for the Metallurgy Research 
Board of the Department of Scientific and Industrial 
Research. The compositions of the alloys in- 
vestigated embraced a small corner of the 4 per 
cent. copper section of the quaternary system 
copper-silicon-iron-aluminium, containing up to 
0-6 per cent. of iron and 1-0 per cent. of silicon. 
The investigation had shown that the addition of 
0-1 per cent. of iron inhibited the ageing of the 
alloy at room temperature, but not at higher 
temperatures ; while the addition of 0-6 per cent. 
of iron reduced, to a marked degree, ageing at higher 
temperatures. The addition of up to 1-0 per cent. 
of silicon did not inhibit the effect of 0-6 per cent. 
of iron, and from a study of the constitution of 
alloys it would appear that age-hardening, which 
took place at high temperatures, might be attri- 
buted to precipitation of silicon as well as some 
CuAl, from the solid solution. This contribution 
to the proceedings elicited no discussion. 


Cast STRUCTURE AND ROLLING PROPERTIES OF ZINC. 


The fourth and last paper considered on Wednes- 
day morning was by Dr. L. Northcott and bore the 
title “‘ The Effect of Cast Structure on the Rolling 
Properties of Zinc.’”’ Dr. Northcott stated that 
preliminary work on zine of 99-99 per cent. purity 
had shown that the casting temperature of ingots 
by the Durville method had little effect on the 
structure, density, tensile strength, notched-bar 
impact value, or rolling properties. The examina- 
tion of ingots made by utilising directional solidifica- 
tion had shown that the directional properties of 
the zine crystals were such that, in columnar form, 
the strength measured in the direction of growth 
was about four times that at right angles to it. The 
relative weakness of the metal along one set of 
crystal planes was also demonstrated by the tearing 
action of the cutting tool when machining in certain 
directions, and resulted in the development of a 
number of surface cracks. Zine belonged to the 
hexagonal system and X-ray examination had shown 
that the crystals of the metal were weaker along 
certain planes—the basal plane of the hexagon— 
than along others. The connection between cold- 
working and the absence of columnar crystals had 
been investigated by determining the degree of 
hot-working necessary to permit subsequent cold- 
working, and correlating the results with the accom- 
panying changes in structure. Provided that the 
initial hot-rolling reduction was not Jess than about 
40 per cent., rolling could be completed satisfactorily 
in the cold. Hot-rolling was found to be associated 
with recrystallisation and consequent release of 
internal stress ; recrystallisation was almost com- 
plete after about 40 per cent. hot reduction, although 
much of the cast structure was obliterated after 
half this amount of reduction. The importance of the 
equi-axial structure in cold-working had been con- 
firmed by tests on specially-prepared ingots of 
equi-axial structure. Columnar-crystal aggregates 
could be completely cold-rolled if the direction of 
rolling between light passes was changed according 
to a crystallographic plan, provided that the plane 
of growth of the crystals was in the rolling plane 
The addition of 0-75 per cent. of cadmium to the 
zine produced a small crystal structure but increased 
the recrystallisation temperature so that complete 
cold-rolling was no longer possible. 

Mr. G. L. Bailey, who opened the discussion, 
said that it was known that some metals were liable 
to cracking during the initial stages of breaking 
down, Zinc was not usually cold-rolled, but it 
was felt that the metal would constitute an interest- 
ing case, the study of which would throw light on 
the behaviour of some other metals during cold 
breaking down. The author had shown clearly 
that it was not industrially possible to cold-roll 
pure zinc unless some method could be devised to 
give the metal a finer equi-axial structure than 
he had been able to produce. Consequently, hot- 
rolling of zine was likely to continue to be standard 
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practice. 
zine, particularly in Germany, yet, although several 
of the conclusions of these workers bore out some 
of Dr. Northcott’s results, he had made no mention 
of them. 

At this stage of the proceedings, the President 
adjourned the meeting until 2 o'clock that afternoon, 
adding, however, that further contributions to the 
discussion Dr. Northcott’s paper would be 
accepted in the course of the discussion on Dr. M. 
Cook’s paper on “ Directional Properties in Rolled 
s Strip.” which was to be taken that afternoon. 


on 
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ARTICULATED TRAINS FOR THE 
LONDON MIDLAND AND SCOTTISH 
RAILWAY. 


THe programme of coaching stock renewals for the 
London Midland and Scottish Railway during the 
current year provides for the congtruction of 143 
vehicles, including 110 vestibule coaghes and 33 non 
All these vehicles are of the articu 
lated type and are of welded construction, which, 
combined with the use of high-tensile steel, results 
in a material reduction in weight and consequently 
of costs for building, maintenance and haulage. The 
first of eleven 10-coach articulated trains of vestibule 
stock for long-distance excursion traffic has recently 
been completed at the company’s carriage works at 
Derby to the requirements of Mr. W. A. Stanier, chief 
mechanical engineer, and photograph showing a 
two-carriage articulated unit of this stock is reproduced 
in Fig. 1, on this page The 33 non-corridor passenget 
coaches to be built under the 1937 programme will be 
irranged in three-coach articulated units 

Each of the 10-coach trains comprises two 2-coach 
units, each unit consisting of a third-class brake coach 
with 44 seats and a vestibule coach with 56 third-class 
seats ; two 2-coach units each comprising two vestibule 
third-class coaches with 56 seats; and one two-coach 
unit comprising a third-class vestibule coach with 
56 seats and one composite vestibule coach with 18 first- 
class and 31 third-class seats. Each train thus provides 
seating accommodation for 18 first-class passengers 
and 511 third-class passengers. 

The structural features of the coaches are illustrated 
by the photographs repreduced in Figs. 2, 3 and 4 on 
this and the opposite pages. The design of the body 
and underframe is arranged so that the solebars and 
cantrails are combined to form one structural member, 
can be seen in Fig. 4, the trussed longitudinals 
forming another member. The latter are clearly 
illustrated in Fig. 2, which shows the underframe in 
the inverted position while under construction in the 
Derby shops. The solebars and cantrails are of high- 
tensile steel, and welded to them are steel sockets into 
which the body pillars are fitted and secured by steel 
pegs. Between the quarters the pillars are reinforced 
by steel bracing, clearly seen In Fig. 4, which shows the 
completed body framework. The remaining members 
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of the underframe are of mild steel welded together, 
as will be clear from Fig. 3. 


At the outer ends of each 
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twin set standard draw and buffing gear is fitted. The | 
centre pivot casting and side bearings at the inner ends | 
of each twin set are shown in Fig. 3. Articulation is | 
on the Gresley principle on a single bogie ; the bogies 
are also of welded construction. 

The body side panels, which are of #-in. charcoal 
finish steel, are welded throughout and are secured in | 
one piece to the framing pillars by screwing. The roof | 
panels, of y-in. galvanised-steel sheets, are welded 
in position to the roof members, which, in turn, are | 
fixed to the cantrails by welding. The corrugated floor | 
sheets are welded directly to the underframe members | 
and are covered with cork over which linoleum is laid. 
he space between the body side and roof panelling and | 
the interior finishing is ventilated to prevent the con- 
densation of moisture. The interior decoration of the 
first-class compartments of these trains has been carried 
out in flush-panelled dappled mahogany and that of the 
third-class compartments in different veneers. The 
trimming material, in both cases, is uncut moquette 
and the metal work is of satin matt silver finish in the 
first-class compartments and of oxidised Venetian 
bronze finish in the third-class compartments. Lava- 
tories of modern design, with hot and cold water, are 
provided throughout the train. The main lighting is 
provided by ceiling fittings each containing two 60-watt 
lamps, current being supplied on the Wolverton system. 
Each coach carries an axle-driven dynamo, regulator 
and battery, the latter consisting of 12 Stone’s “ No- 
Wash ” cells in moulded ebonite boxes. Aluminium is 
largely used in regulator and control gear in order to 
reduce weight. 

As an indication of the weight saving effected in the 
new articulated trains, in comparison with standard 
stock, it may be mentioned that the weight of 10 
standard vestibule coaches is 300 tons, whereas that of 





a 10-coach train of articulated vestibule stock is 245 














WELDED UNDERFRAME IN INVERTED PosiITION. 


tons. The weight per foot run of the vehicles, including 
the underframes but excluding the bogies, is 7 ewt. in 
the case of the standard stock and 6 ewt. in the case ot 
the articulated stock, while the weight of the vehicles, 
including the bogies, is 10-42 ewt. and 9-26 ewt. per 
passenger carried in the standard stock and articulated 
stock, respectively. The overall length over th 
buffers of a train consisting of ten standard 457-ft 
vestibule cars is 606 ft. 8 in., as compared with 566 ft 
6 in. for the 10-coach articulated train, the reduction 
in length thus amounting to over 40 ft. 








THE LATE DR. ELIHU THOMSON. 


By the death of Dr. Elihu Thomson, which occurred 
at Swampscott, near Lynn, Massachusetts, on Saturday. 
March 13, at the age of 83, international electrical 
engineering loses one of its few remaining pioneers 
Unlike some who have contributed to the development 
of one of the world’s largest industries he had re« eived 
a sound theoretical training, though not specifically 
in electrical work. This defect was, however, mor 
than compensated for by an outstanding inventiv 
genius, which he was able to apply with great effect 
at a time when it could be of the very greatest use 
He has been credited with over 700 electrical inventions 
and he continued to contribute to the files of the patent 
offices until almost the last years of his life. Many 0! 
the products so covered are still in use in all parts of the 
world and others have formed the bases from whi h 


fresh advances have been made. Contrary to traditi . 
comme! t 


Thomson also exhibited considerable 

acumen and was the founder and technical inspirat! f 
an important electrical manufacturing frm = 
British offshoot of which still bears the name of himself 


and that of his partner, Edwin James Houston. 
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Fig. 4. 


Elihu Thomson was born at Manchester on March 29, 
1853, and was of Scotch and English parentage. At the 
age of five he migrated with his parents to Philadelphia, 
and was educated in the public schools of that city, 
graduating from the Central High Schoo] in 1870. It is 
recorded that during his school period he showed special 
4ptitude in science and mathematics and that at the 
age of eleven he constructed a successful frictional 
electrical machine with very crude tools. This was 
followed by voltaic batteries, telegraph instruments 
and other apparatus. After graduation he spent six 
months as a public analyst at a laboratory in Phila- 
cake and was then appointed Assistant Professor of 
rgd and Physics in the Central High School of 
oa city, becoming Professor of Chemistry and 
‘echanics at the same institution in 1876. From this 
*ppointment he derived the title by which he was 
Cuan known throughout his life, though he only 
i. a a a few years, and did not afterwards take part 

*ormal teaching, either of chemists or of electrical 
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engineers. During this period he continued his experi- 
mental work, constructing, among other apparatus, 
several achromatic microscopes It is interesting to note 
that he returned once more to optical work in the later 
years of his life. He also experimented with arc lights 
and constructed a great deal of electrical equipment, 
ineluding some early forms of dynamo. His work on 
this type of machine dates back as far as 1874. In 
1877 he was appointed lecturer on electricity at the 
Franklin Institute and became a member of a committee 
of that body, which was appointed to consider the 
design of dynamo-electric machinery. About this 
time he took out a number of patents jointly with 
Professor Houston, notably those dealing with the 
three-coil armature and the regulation of current by 
shifting the commutator brushes. He also experi- 
mented with transformers and lightning arresters and 
was among the first to employ a field exciting coil 
round a dynamo armature and to use air blast and 
magnetic blow-outs for rupturing circuit-breaker arcs. 





In 1879 Thomson, in collaboration with Houston, 
established the Thomson-Houston Company in Phila- 
delphia, and a year later resigned his professorship 
in order to be able to devote his whole time to the 
activities of the firm. The headquarters of the company 
were moved to New Britain, Connecticut, in the same 
year and to Massachusetts in 1883, while in 1892 it was 
merged with the Edison General Electric Company, to 
| become the General Electric Company of America, 
| whose subsequent history is well known. During the 
early period of the existence of the company, Thomson 
was its chief engineer and was responsible for the 
| design and manufacture of the electrical products. His 
interests were not, however, wholly electrical. For in 
1881 he invented a machine for separating substances 
of different densities, which formed the basis of the 
cream separator now largely used in all parts of the 
world. Five years later, on the other hand, he devised 
the system of electrically welding metals by the resist- 
ance process, a method which is also being very widely 
| used for a variety of purposes. A number of inventions 
relating to electrical generation and distribution also 
belong to this period. They include the alternating- 
current repulsion motor, a shunting device for series 
incandescent lamps and a meter which, jointly with 
that invented by Aron, was awarded the first prize 
by the Paris Commission of 1890. He also devised 
methods of using reactors for the control of alternating- 
current circuits and for balancing the two sides of a 
three-wire system. 

On the formation of the General Electric Company, 
in 1892, Thomson became its consulting electrical 
engineer and continued his inventive work, the devices 
due to him covering all phases of electrical engineering 
production and amounting, as we have said, to a very 
large number in the aggregate. He also continued to 
exhibit an interest in optical devices and only a few 
years ago undertook the construction of a 200-in. 
periscope, which was said to be the largest instrument 
of its kind in the world. The value placed upon these 
inventions by those with whom he was associated is 
perhaps not inaccurately indicated by recounting the 
principal honours of which he was from time to time 
the recipient. In the country of his adoption he was 
awarded the Rumford Medal of the American Academy 
of Arts and Sciences in 1901; and was the first 
to receive the Edison Medal for electrical achievement 
in 1909. He was also awarded the Elliott Cresson 
Gold Medal by the Franklin Institute in 1912, and was 
appointed John Fritz Medallist in 1916. He twice 
received the John Scott Medal for electrical inventions. 
In this country he was awarded the Hughes Medal of 
the Royal Society in 1916, the Kelvin Medal in 1924, 
and the Faraday Medal of the Institution of Electrical 
Engineers in 1927. Just over two years ago he received 
the Grashof Medal of the Verein Deutscher Ingenieure. 
He was made a Chevalier and Officier of the Legion 
of Honour in 1889, and held a number of honorary 
degrees, including that of Doctor of Science in the 
University of Manchester. 

Elihu Thomson was one of the charter members of 
the American Institute of Electrical Engineers, being 
elected an associate in 1884. He served as Vice- 
President in 1887-89, and as President in 1889-1890. 
He was transferred to the class of Member in 1891, 
becoming a Fellow in 1913 and later a Life Member. 
In this country he was elected a member of the Institu- 
tion of Civil Engineers in 1895 and in 1924 delivered the 
James Forrest lecture before that body, taking as his 
subject “*‘ The Unsolved Problems of Electrical Engin- 
eering.” He was elected an Honorary Member of 
the Institution of Electrical Engineers as long ago as 
1904, being the senior of those holding that distinction 
at the time of his death. He served as representative 
of the American Institute of Electrical Engineers on 
the United States National Committee of the Inter- 
national Electrotechnical Commission for many years 
and was elected President in 1908. 
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THE LATE MR. P. A. LANG. 


Ir is with regret that we record the death of Mr. 
Philip A. Lang, which occurred on February 25. 
Mr. Lang, who was eighty years of age, was a former 
managing director of Messrs. The British Westing- 
house Electric and Manufacturing Company, Limited 
(now Messrs. Metropolitan-Vickers Electrical Company, 
Limited), Trafford Park, Manchester, 17. He was of 
Germany origin, but in early life migrated to the 
United States, and in the eighties of last century had 
risen to the position of head of the detail department 
of Messrs. The Westinghouse Electric and Manufac- 
turing Company, and was subsequently superintendent 
of the shops at East Pittsburgh. In the early part of 
1906, he came to this country to take up the position 
of acting general manager of the Trafford Park Works 
of Messrs. The British Westinghouse Electric and 
Manufacturing Company, Limited, and in July of the 
same year he was confirmed in the position of general 





manager. The organisation of these works was a 
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difficult task, as manufacture had only begun in 1901, 
and there were, as yet, no established traditions. 
Mr. Lang threw himself energetically into this work 
and concentrated particularly on promoting mutual 
goodwill among the employees of the company. In 
September, 1913, he was made managing director of 
the Company, and by this time the firm was in a 
greatly improved position and progress continued 
during Mr. Lang’s term as managing director. He 
resigned his position in February, 1918, but remained 
in an advisory capacity in London, and gave the 


board the benefit of his experience until 1921. After 
his retirement, however, his contact with Messrs. 
Metropolitan-Vickers was still maintained, and he 


continued in touch with the management until quite 
recently. The news of his death was received with 
great regret at the Trafford Park Works among those 
who had worked with him twenty years ago. 








LABOUR NOTES. 


Mr. Lirrie, the president of the Amalgamated 
Engineering Union, gives, in the March issue of the 
organisation’s Journal, an account of the conference 
which took place recently on the machine question 
with the Engineering and Allied Employers’ National 
Federation. He states that in his reply to the union’s 
proposals, Mr. Ramsay, the Director of the Federation, 
reminded them that the machine question was as old 
as the Federation itself. Discussions had taken place, 
Mr. Ramsay said, in 1901, 1907, 1912 and 1920, and in 
1929, three criteria, viz., the skill required by the 
operator, the machine he is working, and the nature of 
the work upon which he is engaged, were agreed to by 
the unions and the Federation. In the light of that 
fact, Mr. Ramsay suggested, the proposals now sub- 
mitted appeared to indicate a somewhat retrogressive 
step. 


“ We submitted,” Mr. Little goes on to say, * that 
our experience since 1929 had proved to our satisfac- 
tion that the three criteria had not brought about 
satisfactory results: hence the reason for again sub- 
mitting proposals so near akin to those submitted by 
the unions in 1920. In an effort to combat this, the 
employers, quoting from their returns for 1935, said 
that out of a total of 47,426 machine men, no less than 
13,228, or 27-8 per cent., were rated at or above the 
fitter’s rate, and they felt that this went a long way 
to prove their case that the operation of the three 
criteria, having regard to the wide complexity of the 
machines and the simplification of their operation, 
was the only reasonable and just method by which the 
industry could function. Speaking of the earnings of 
machine men on the skilled rate which had 
adjusted by the 38. advance of last 
informed us that machine men were 
per week,” 


been 


earning 82s, 103d. 


Mr. Ramsay's reply on the claim itself was, accord- 
ing to Mr. Little, that the unions had made a series of 
proposals which the employers had had to reject 
because they thought them unsound, and because 
they believed that the present practice and the principles 
underlying it were sound and adequate. The union’s 
representatives retired and, after reviewing the position 
in the light of the employers’ reply, decided to ask for 


an adjournment of the conference. This was agreed to. 


The writer of the editorial notes in the same issue of 
the Journal states that when the re-armament scheme 
was outlined a year ago, it was clearly the Govern- 
ment’s intention to consult the unions. “It was 
indicated at that time,”’ he says, “ that consultations 
had already taken place with the employers. Since 
then, nothing has been said or done by Ministers to 
lead us to think they are anxious to secure an under- 
standing with the unions. It must be understood by 
Ministers or others concerned that the trade unions 
cannot be ignored in this matter. As far as our own 
union is concerned, we do not propose to allow our 
views of the very complicated problems arising from 
the transformation of the engineering industry into 
war production to be dealt with over our heads. The 
Government and the employers will be making a 
grave mistake if they allow questions of skilled labour, 
training and recruitment of labour, up-grading, trans- 
ference of labour from peace orders to the production 
of munitions in accordance with the Plan, working 
hours, overtime, excess profits, and last, but not least, 
wages, to remain unsettled.” 


In February the Home branch membership of the 
Amalgamated Engineering Union increased from 
250,343 to 256,081, and the Colonial branch membership 
from 27,337 to 27,471. The number of members in 


receipt of sick benefit decreased from 7,366 to 4,878, 
and the number in receipt of superannuation benefit 
from 


13,046 13,918. The number of members 


to 





on donation benefit decreased from 1,756 to 1,558, and 
the total number of unemployed members from 6,775 
to 6,426. 


Mr. Green, the president of the American Federation 
of Labour, estimates that more than 1,000,000 men 
and women were added to the number of unemployed 
by seasonal inactivity between Christmas and the 
present time. He puts the total at about 10,000,000 
and the number in paid employment in the United 
States at 42,759,881. 


The Times corres ent at Berlin states that, 
according to official figures, the number of registered 
unemployed in Germany decreased during February 
by 243,000 to 1,611,000. A year ago the total was 
2,515,000. The decrease is attributed principally 
to greater activity in the building and allied trades. 
The metal, mining and machine industries continue 
to be fully occupied. 

In order to give their London office staff a fuller 
comprehension of the company’s activities as a whole, 
the directors of the Marconi Company have invited 
every member to visit the works and research labora- 
tories at Chelmsford. The London staff numbers 
more than 400, many of whom have never previously 
had the opportunity of meeting the company’s technical 
organisation. Now a party is visiting the Chelmsford 
establishments each week, until everyone, from chiefs 
of departments to juniors, has inspected this side of 
the company’s activities. The morning is spent in 
the workshops and test rooms, where many types of 
wireless apparatus are built, and, in the afternoon, the 
research laboratories at Writtle, near Chelmsford, are 
inspected. A visit is also paid to the Marconi College, 
which has just been greatly extended and re-equipped 
to enable engineers of all nationalities to study the 
latest developments of radio technique. 


The present time, it is explained, has been chosen 
as appropriate for the visits from London, because the 
Marconi works have just been enlarged by nearly 50 per 
cent. to deal with the increasing demand from all 
parts of the world for British-built wireless apparatus. 
More than 30 countries, it is stated, are now using 
broadcasting transmitters designed and constructed 
at these works, which have also supplied wireless 
telephone and telegraph apparatus, ship and aircraft 
radio equipment, wireless direction finders and beacons, 
and many types of specialised wireless apparatus for 
almost every corner of the world, since the first Marconi 
factory was established in Chelmsford in 1901. 





year, Mr. Ramsay 


\ pension and group life assurance scheme applying 
|to both staff and works has been adopted by the 
| employees of Messrs. Aveling-Barford, Limited, Gran- 
tham. It provides pensions and life assurance for 
the permanent male and female employees of the 
| undertaking, the cost of the pensions being shared 
| between the employers and the employees. All the 
members who remain in the firm’s service will receive 
a generous pension at the age of 65, and, in addition, 
be covered for life insurance or total disablement prior 
tothatage. The benefits are apportioned to employees 
in accordance with their earnings. The pension of 
each employee is determined by the number of years of 
| Service and the amount of his or her earnings from 
| vear to year. Life assurance is provided on a similar 
| basis, Messrs, Aveling-Barford bearing the whole cost 
of this. The scheme was offered to the em 
on a voluntary basis, but the benefits have been so 
greatly appreciated that about 98 per cent. of the men 
eligible have joined. 





The executive committee of the National Union of 
Railwaymen, the Associated Society of Locomotive 
Engineers and Firemen, and the Railway Clerks’ 
Association met in London last week for the purpose of 
formulating a plan to be followed in presenting new 
wages and other claims to the managements of the 
main-line railway companies. At the close of the 
meeting it was officially stated that it had been agreed 
“that in respect of the various desires formulated by 
the three unions, there should be simultaneous appli- 
cation to the companies with a view to joint discussions 
on the various matters taking place with the railway 
companies’ representatives. The actual date of sub- 
mission is left to the officers of the three unions, but 
it is anticipated that this will be in the very near 
future.” 


A scheme for the amalgamation of the various 
engineering trade unions was discussed at a conference 
called by the Amalgamated Engineering Union, at 
York, on Thursday last week. Mr. Fred Smith, the 
general secretary of the A.E.U., stated, at the close of 
the meeting, that the subject had been thoroughly 





explored, and there was an expression of opinion 








favourable to the object of amalgamation. “It was 
agreed,” he added, “ that a report of the conference 
should be issued to the various executives, and that 
the conference should be recalled, when the A.E.U. 
would place before it a definite scheme as a basis for 
discussion.” 


Under a decision of the Chemical Trade Joint Indus. 
trial Council, the wages of about 20,000 employees ar 
to be increased, those of men by at least 3s. a week, 
and those of women, girls and youths by Is. 6d. 
week. The increases are to be paid in two instalments, 
the first immediately and the second in June. After 
the later instalment, the standard minimum rates || 
be ls. 23d. an hour for shift men, and 1s. I}d. an hour 
for labourers. The Chemical Trade Joint Industria! 
Council is composed of members of the Executiy: 
Board of the Association of Chemical Employers and 
representatives of the National Union of General and 
Municipal Workers, and the Transport and General 
Workers’ Union. 

Pending comprehensive legislation for all young 
persons, which should aim at restricting their week|, 
working hours to something substantially less than 4s, 
with suitable provision for further day-time education, 
the Departmental Committee on the Hours of Emplo\ 
ment of Young Persons, whose report was issued last 
week—recommends as an immediate step that (a) th: 
normal working week should not exceed 48 hours, 
exclusive of intervals for meals and. rest; (b) the 
working day, including all intervals, should not exceed 
10 hours; (c) a strictly limited amount of overtime 
should be permitted to young persons of sixteen and 
over, but overtime should be entirely prohibited for 
those under sixteen; (d) night work for a period of 
11 hours, including the hours between 10 p.m. and 
6 a.m., should be prohibited ; (e) intervals for meals 
should be fixed by statute; (f) young persons em- 
ployed on Sunday should receive a compensatory holi- 
day during the week ; (g) a half-holiday from 1.30 p.m. 
at the latest should be allowed on one weekday each 
week. 





In a foreword to Home Office Safety Pamphlet No. 16, 
which deals with the subject of Weight Lifting by 
Industrial Workers, Professor E. P. Cathcart, Regius 
Professor of Physiology at the University of Glasgow, 
states that with the steadily increasing mechanisation 
of industry the muscular Goliath of by-gone years was 
being superseded in the shops by “ the more agile, and 
probably quicker-witted, David.” If a man were 
sufficiently foolish to persist in an attempt to move a 
weight beyond his powers, complete collapse, even to 
the loss of consciousness, might ensue—*“ the final 
protective effort of nature to prevent man from doing 
his body irretrievable damage.” 


When clause 14 of the new Factories Bill, which 
deals with the fencing of machinery, came up for 
consideration last week by the Standing Committee of 
the House of Commons, Mr. Ellis Smith moved an 
amendment to enact that no person under eighteen 
years of age should be employed in operating a circular 
saw or an overhand planer. He said it was possible to 
guard most machines, but it was practically impossible 
to guard effectively circular saws and overhand planers. 
Mr. G. Lloyd said that no doubt the two types of 
machinery in question involved special risks, but the 
matter should left to the Home Secretary to deal 
with under the safety regulations. The danger had not 
been and was already partially provided for 
The Home Office would consider stiffening and extend 
ing the regulations. The amendment was withdrawn. 


The application of the Forty Hour Week Act and the 
revival of business are leading to an increased demand 
for labour in certain French industries. Measures 
have been taken bv the Minister of Labour to ensure 
that the requisite supply of labour, both French and 
alien, can be recruited throughout the country, especl- 
ally from large centres where there is a surplus, with 
the least possible displacement of workers already in 
employment. The decisions taken in this matter form 
the subject of a circular recently addressed to the 
prefects and divisional labour inspectors. According 
to this circular, employers requiring labour and unable 
to find the necessary workers locally, must send their 
offers of employment to the Departmental employ- 
ment exchange of the district in which the work is to 
be carried out. Special measures have ilso been 
adopted in connection with coal and iron mines and 


for the metal-working trade, where the shortag' of 
labour is felt most acutely. Instructions sent 10 this 
connection to the prefeets and divisional labour 
inspectors ask them to seek out workers formerly 


employed in these industries and possessing the ne = 

: i j ifi yn 0 
sary physical and occupational qualification r 
re-employment. 
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ENGINEERING WORKS 
REORGANISATION—V. 


By James J. GILLESPIE. 


Tusre are frequently adequate reasons why an 
engineering works should not have a comprehensive 
system of planning, but cases are extremely rare in 
which absence of machine and departmental loading 
and routing, based on scheduling, can be justified. 
In spite of this, the number of firms which dabble with 
ineffective chasing systems, while ignoring the load 
factor, is surprisingly large. It was found, for instance, 
that of six engineering firms, within ten miles of each 
other, one had adopted organised planning, 
although three of them were on batch production ; 
only one made use of machine loading charts; five 
employed chasing systems of which the driving force 
was usually due to customers’ complaints. In many 
of these firms the officials had some book knowledge 
of planning and routing systems, but they lacked know- 
ledge of the underlying principles. 

The Basis of Progress Control.—In any engineering 
works, other than jobbing works on short operation 


not 
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| pattern shop, foundry, fitting shop, test and packing 
| shops. 

| It is at this point that a difference of opinion arises 
on planning technique. According to theory, when each 
machine has been loaded, job cards should be made 
out for all the operations involved, and the latter 
entered on the route board against each machine shown 
on the load chart. Such a method, however, is too 
inflexible to be a practical success, since it takes no 
account of variable factors in the works. When, 
further, the route board is kept in the production depart- 
ment, and remote from the shops, the system is nearly 
as ineffective as the chasing systems which are often so 
popular. 

In many well-organised works, officials have been 
argued by theorists into the adoption of the foregoing 
rigid system with remote control, although if facts 
were examined it would soon be evident that for any 
system to be a success, machine loading must be 
flexible enough to allow for human or mechanical 
breakdowns, while control should be so closely in touch 
with the shops as to make possible the prompt adapta- 
tion of the meth- Form M 
ods to any unfore- 
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jobs, the basis of work progress control must be the 
load chart. Attempts at progressing made without 
load charts are of little avail, for it will be obvious 
that nothing will result from trying to push work 
through by a certain date, if some of the machines 
are loaded beyond that time. In the absence of load 
charts, chasers are put on the track of work which is 
behindhand, with the result that in many cases con- 
fusion is worse confounded. In a certain batch factory, 
employing some 600 hands, the foremen spent no less 
than 40 per cent. of their total time struggling with 
long and contradictory lists of jobs wanted, drawn up 
by the so-called progress department, but continually 
subject to alteration by chasers armed with letters of 
complaint from customers or salesmen. 

The method of working out machine or manual 
process capacities has been dealt with in Article ITI 
of this series (page 131, ante) ; the general relationship 
of the load chart to the rest of the planning and pro- 
gressing organisation will now be considered. 

In the batch-production factory, each order put 
through will be completely scheduled by means of 
forms, &c., such as L to O annexed. These include 
40 ideal schedule (Form L), the actual schedule (M), 
departmental booth progress board (N), and job note 
(U), the latter with or without machine number. With 
this equipment the attempt will be made to fit the 
schedule operation times into the existing time load 
on the shops. In works fortunate enough to have 
Well-balanced production facilities, all that will be 
hecessary will be to load the first operation machines, 
the rest following suit automatically. In works not so 





well provided, all the machines may have to be loaded, | 
and the process may have to be carried as far as the | 
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pencil on the job card. It can then be changed if 
necessary by the progress clerk in the booth, who 
can rub these numbers out and replace them by those 
of the machines finally chosen. 

(A somewhat similar idea can be carried out in small 
works by putting the station number on the job card 
and issuing the cards to the departmental foreman’s 
progressing rack, leaving to the foreman the final 
decision as to which machine is to be used.) 

The scheduling and loading board illustrated (Form 
M) provides on the left hand a column for station 
numbers and for the numbers of the machines con- 
stituting these stations. The remainder of the board is 
occupied by independent horizontal steel bands running 
over vertical rollers on the right and left hand. On 
these bands are pasted paper strips ruled horizontally 
with spaces corresponding to the machine numbers, 
with a bottom space for total load; and vertically, 
for days of the week and hours. Such a board, of 
wood or other suitable material, may be mounted on 
hinges fixed to a column to which other similar boards 
may also be attached, records being shown on each 
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seen contingencies. It is due to the latter that the 
otherwise attractive charts frequently recommended 
are apt to break down. Such charts are helpful in that 
they favour the use of records, but their effective appli- 
cation is in practice limited to certain classes of 
production. 

Flexible Work Progressing.—The system to which the 
equipment referred to above belongs has been found 
to work exceedingly well in any type of batch (or 
jobbing) shop adapted to operation scheduling and 
loading. The essential differences between it and the 
less flexible methods already noticed are that opera- 
tions, where possible, are allotted to groups of machines 
of similar or nearly similar work capacities, and that 
the decision as to which machine is chosen for the 
particular operation is left to a progress clerk stationed 
in the shops. 

Machines are grouped according to similarity of 
capacity—in the example to which the forms Shown 
refer, they are arranged in groups of three (as shown 
on the production office schedule). Although a certain 
machine may be allotted a particular operation, the 
planner is not so much concerned with whether or not 
that identical machine does the job, having rather to 
consider the load on the station (that is, the group of 
machines) as a whole., 

With this system there is in each main department 
a progress office or booth. The job cards (Form QO) are 
issued by the production department to the booths, 
where the clerk enters the machine numbers and files 
the cards in the work route boards, under the machine 
numbers concerned. When the production depart- 
ment has, for some reason, an order of preference for 
the machines, the suggested order can be noted in 
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side. It will be noticed that one board covers both 
scheduling and loading operations. In addition to this, 
a record of load hours against each group of similar 
machines may be kept on a load record sheet; this 
may be done as each order comes in, and avoids the 
necessity of loading too far in advance on the com- 
bined load and schedule board, but with the system 
under notice this is really unnecessary. 

The method of charging the schedule board is as 
follows :—The ideal schedule (Form L) for each order, 
after being first made out, is taken in conjunction 
with the operation route cards, and the loading trans- 
ferred to the schedule board so as to keep as nearly 
as possible to the ideal dates. The board is filled in 
backwards, commencing with the dispatch date, and 
as each operation is entered, the dates are noted on the 
master (ideal) schedule (Form L). When a job is 
released, a sign is made on the schedule board ; when 
the job is finished the board entry is crossed through. 
This method proves flexible enough to cover the normal 
run of contingencies in a works; if, however, there 
should be a really serious hold-up, a new strip or strips 
may have to be made out. 

The foregoing constitutes merely a skeleton outline 
of the actual process, but it will be evident that the 
system lends itself to elaboration of one kind or another, 
and can be further developed in the direction of 
flexibility. For instance, in one case, magnetised clips 
are used on the steel bands and are employed to provide 
details relating to operations. In other cases, instead 
of the boards with steel bands, the preference may be 
for roller blinds with pockets, or for wood boards 
with chalked surfaces—or again, the boards may only 
be employed for work progressing and small charts 
in book form be used for allotting the work to machines, 


Cc. 

When work is allotted to the machines in the produc- 
tion department, the following forms are made out :— 

(a) Job notes for each operation, in triplicate. 

(5) A move ticket for each time a job is to be moved. 

(c) A travelling label, indicating operations and 
place of operations, taken from the route card. 

(d) Material release note, in duplicate. 

(e) Tool, drawing and set-up instruction release note ; 
one for each operation. 

These forms are sent to the appropriate departmental 
booth clerk one day ahead of the date on which the 
job is to be posted on the schedule board. A daily 
list of jobs, with the order in which they are to be 
performed, is also sent with them. 

To take an example, illustrating it by means of the 
Forms L to O, supposing the present work on machine 
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No. 29 will run out in about an hour, the booth clerk 
will take the cards from the *‘ Jobs not yet at machine ” 
pocket of the progress board (Form N), and picking 
out, say, LEBI/I, a first-operation job, his procedure 
will be as follows :— 

(1) He will attach the travelling label, with the 
machine number entered on it, to two copies of the 
material release note and send these to the stores. 

(2) He will next send the combined tool, drawing 
and set-up instruction release note to the tool store. 
The drawing stores may conveniently be situated close 
to the tool stores, and will keep the set-up instructions 
on file. 

(3) When the material is taken to the machine by 
the work mover, who collects also the tools, drawings 
and instructions, the travelling label will go with it. 
The storekeeper will retain one copy of the material 
release note, and the other will be handed by the 
work mover to the booth clerk, who then moves the 
job notes (Form ©) to the “ Job at machine "’ pocket, 
and the release note to the production office 

(4) When the operator of machine No. 29 finishes 
his job, he will return his job note to the booth clerk, 
receiving a fresh one to follow on with. The travelling 
label is also returned relating to the new job, the 
material having been already delivered at his machine. 
The old job note is stamped by the clerk as finished, 
and the new one as starting 

(5) The returned operator's job note (originally in 
triplicate) is put on a ** Waiting inspection ” file under 
the operator's name. A copy filed in a 
similar file under the next-operation machine number. 
The third will be sent on with the job for inspection. 
An effective check is thus kept on the inspection depart- 
ment. 

(6) When the job has been inspected, the inspector 
will return his copy of the job note to the booth clerk, 
who will note on the travelling label the number of 
pieces left for the next operation, and enters on the 
operator’s copy of the job note the numbers passed as 
good, or rejected and scrapped. Payment is made on 
the basis of this entry. 

(7) The batch LEBI is then moved on to LEBI/2, 
the work mover being given the move ticket, travelling 
label, and the tool and set-up instruction release notes, 
the drawing remaining with the job. 

(8) As each operation is cleared by inspection, the 
job notes are cleared from the booth. One is sent to 
the costs department, one to the time-keeping depart- 
ment for checking against the clocking-on card, and 
one to the production department. 

It may at first sight seem that a system as outlined 
above will increase the staff required over and above 
that needed for the usual progress systems. 
practice, however, a saving in the total staff employed 
on progressing, storekeeping and work moving is likely 
to be shown. 
for some works, it can easily be modified. For instance, 
job notes, as mentioned earlier, can be sent straight to 
the foreman, with only the station number noted, while 
the issue of tool, drawing and set-up instructions, and 
the control of work movers, may be ordered direct 
from a central production office. In these circum- 
stances, specialisation is not carried so far, but fore- 
manship is hardly likely to be so efficient as with the 


second is 


booth clerk system. Nevertheless, even a system 
so modified will prove a great advance upon the 
inflexible remote controlled progressing, as well as 


upon all kinds of chasing systems 
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THE EFFECT OF NON-METALLIC 
INCLUSIONS ON THE GRAPHITE 
SIZE OF GREY CAST IRON.* 

By A. L. E. 


THE present investigation deals with the problem of 
the graphite flakes in grey cast-iron crystallising out in 
some cases in a very fine form and in other cases in a 
comparatively coarse form, for some cause not ex- 
explained by chemical analysis or casting conditions. 
This phenomenon is apparently similar to that occurring 
in the case of the modified and unmodified aluminium- 
silicon alloys and certain other systems, and produces 
important alterations in the mechanical and other 
properties. The results are reported in two parts, since 





Norpury, D.Se., and Moroaan, M.Se. 


different results were obtained on metal melted in small | 


crucibles (Part I) and from metal melted in the cupola 
(Part 11), which presented new problems. The terms 
“fine and “ coarse” graphite are used throughout 
to indicate the supercooled and normal structures. 
Part I.—Small Crucible Melts.-When the investiga- 


tion was commenced the current theory accounting for | 
the above variations in graphite size was that they were | 


due to the presence of absence in molten metal of 
undissolved graphite nuclei. Piwowarsky and Hane- 


mann had found that superheating molten grey cast- 


* Paper presented at the Diisseldorf Meeting of the Iron | 
and Steel Institute, September 21-26, 1936. 
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iron to about 1,500 deg. C. caused the fine graphite 
structure to form in the resulting castings, and suggested 
that superheating dissolved graphite particles which 
otherwise acted as nuclei and produced coarse graphite. 
It was, however, observed that the graphite nodules 
in blackheart malleable dissolved rapidly at tempera- 
tures as low as 900 deg. C., and this threw doubt on the 
above theory. In order to test it out further, melts 
were made, separately, first of a completely-white- 
iron thin section of a casting, and, secondly, of a coarse 
graphite grey-iron thick section of the same casting. 
No difference in the fracture of the resulting ingots 
could be detected, even on rapid melting at low tem- 
peratures, and this threw further doubt on the graphite 
nuclei theory. If the theory were incorrect, in so far 
as graphite size variations were not due to graphite 
nuclei, it seemed likely that these might be due to the 
presence of gases or non-metallic inclusions in the molten 
metal, and experiments were carried out to investigate 
this. 

In order to make a large number of melts rapidly, 
small }-lb. charges of cast-iron were melted in fireclay 
crucibles in a Silit electric furnace working at about 
1,350 deg. C. Small ingots for the charges, instead of 
pieces of metal, were found to give a cleaner melt with 
less alteration in composition from oxidation. Melting 
took about 20 minutes. Slag was then removed and 
the melt treated with the object either of removing 
existing non-metallic inclusions from the melt or of 
introducing new ones. The crucible was then removed 
from the furnace and cooled inair. The resulting ingots 
were slotted and fractured, the coarseness of the 
fracture was noted, and microscopic examination was 
made. The experiments carried out are recorded more 
or less in the sequence in which they were made, as are 
the resulting deductions, which were tested out by 
further melts. A 5 per cent. silicon, 1 per cent. man- 
ganese medium total-carbon grey iron, made from a 
synthetic crucible melt, was used to begin with, chiefly 
with the idea of using a composition which would not 
so readily become mottled if silicon were lost by oxi- 
dation. 

The inclusions most likely to be present in the melt 
appeared to be silica and silicates (sulphur being 
below 0-03 per cent.) and the chief gases carbon 
monoxide and carbon dioxide. Consequently, in various 
melts caustic soda and sodium carbonate were stirred 
in to try to remove the former, and deoxidisers such as 


sodium-lead, calcium-copper, magnesium, &c., to 
|}remove the latter. It was found that caustic soda 
additions coarsened the fracture somewhat, but no 


other special effect on the graphite size was obtained. 
This coarsening effect of caustic soda was subsequently 
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If the system described is too ambitious | 


found to be due to hydrogen, since bubbling hydrogen 
through the molten iron for about 2 minutes produced 
definite coarsening, while nitrogen produced definite 
refining. Nitrogen followed by hydrogen also pro- 
duced coarsening, and vice versa. This result suggested 
| that gases were the important factor, and a large 
number of experiments were carried out on their 
effects. 

An iron of similar analysis, except that it contained 
only 0-03 per cent. of manganese instead of 1-0 per 
cent., was then made and experimented with to see if 
the manganese content affected the result. It was 
found, however, that the fracture of this iron was not 
affected by hydrogen or nitrogen, even when the 
manganese content was increased to 1 per cent. This 
iron appeared to give a stickier melt than the former, 
and attempts were made to flux out silica or silicates 
and then refine with nitrogen, but no refining could 
be obtained. To see if phosphorus had an effect, 
1-5 per cent. phosphorous irons were next tried, and it 
was found that some were refined by nitrogen but others 
were not. The fact that certain irons were refined by 
nitrogen, and others of the same composition were not, 
suggested that the refining action of nitrogen was due 
to the formation of a nitrogen compound, such as a 
nitride, and numerous experiments were carried out 
in which various elements were dissolved in the melt 
and nitrogen was then bubbled through. Various 
nitrides, nitrided steel, cyanides, &c., were also added. 
The most definite result obtained was that ferro-carbon- 
| titanium additions appeared to clean melts of irons 
| which were not refined by nitrogen, and if followed by 





| nitrogen bubbling sometimes produced a certain amount 


| of refining. 
Effect of Ferro-Carbon-Titanium Additions. 


| tions only had a cleansing action on the melt and that 


|some other addition and treatment were required to | 


produce the graphite refining. Titanium was also not 


thought to be responsible, since grey-iron test bars | 


containing increasing amounts of titanium had pre- 


}on their graphite size being observed. 


were consequently made in which the melt was cleaned 
| by adding ferro-carbon-titanium and then given 
further treatments of various sorts, until a melt was 
ferro-carbon-titanium. This 


'eleaning the melt with 


At this | 
| Stage it was thought that ferro-carbon-titanium addi- | 


viously been made without any special effect of titanium | 
Experiments | 


. 
made in which calcium carbonate was added after | 
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was found to refine the graphite structure completely, 
and gave an ingot having a sooty black fractur: 1 
unlike anything previously obtained. 

Ferro-carbon-titanium followed by carbon-dioxide 
bubbling gave the same result. Variations of the above 
treatment were tried, but it was found that 1 per cent, 
or 2 per cent. of ferro-carbon-titanium was sufficient 
and that it only produced the refining action when 
oxidised. Bubbling carbon dioxide for about 2 minutes 
also proved to be sufficient to produce the maximum 
graphite-refining effect. The above treatment was 
applied to a large number of hypo-eutectic cast-irons 
of the most varied compositions, and was found to 
refine them all; some were not quite so completely 
refined as others, and in hypereutectic irons the presence 
of kish graphite had a coarsening effect on the fracture 
and on the eutectic adjoining the kish graphite flakes, 
Bubbling hydrogen through melts treated with titanium 
and carbon dioxide was then found to produce coarse 
graphite structures. Additions of ferro-silicon and 
calcium silicide were not observed to coarsen such 
melts, whether added before or after the titanium plus 
carbon-dioxide treatment. Sufficient aluminium was 
found to prevent refining if added before, but not if 
added after, the titanium plus carbon-dioxide treat- 
ment. 

The original 5 per cent. silicon, 1-0 per cent. man- 
ganese iron which was partly refined by nitrogen was 
then analysed for titanium and found to contain 0-15 
per cent. It was found to be refined to greater 
extent by carbon dioxide than by nitrogen. and com- 
pletely by a ferro-carbon-titanium addition followed 
by carbon dioxide. The refining action of nitrogen 
was due to its indirect action of churning the metal 
and exposing it to surface oxidation, since refining did 
not occur in an atmosphere of nitrogen. The 5 per 
cent. silicon, 0-03 per cent. manganese iron, which was 
not refined by nitrogen, was then analysed and was 
found to contain only 0-05 per cent. of titanium. This 
iron was also refined when titanium was added and 
carbon dioxide bubbled through the melt. It was 
then discovered that the former iron had been made 
from a mixture of Swedish white iron, steel, and 30 per 
cent. ferro-silicon, and the latter from a mixture of 
Swedish white iron, steel, and 40 per cent. ferro-silicon 
Both ferro-silicons had been obtained from the 
source, and it had been assumed that they had been 
made from the same materials, but on analysis the 
30 per cent. alloy was found to contain 1-74 per 
cent. of titanium and the 40 per cent. alloy 0-08 per 
cent. of titanium. The 30 per cent. alloy turned out 
to be an odd lot from a Norwegian furnace. A sub- 
sequent supply of 30 per cent. alloy only contained 
0-06 per cent. of titanium. 

On finding that the titanium content was ag con- 
nected with the fine graphite production, a number 
of other ferro-alloys and pig-irons were analysed for 


quite 


a 


same 


ub 


titanium. Swedish white iron was found to contain 
0-04 per cent., hematite pig-irons about 0-07 per cent., 
1-5 per cent. phosphorous pig-irons 0-15 per cent. to 
0-30 per cent., Burn (Indian) pig-irons 0-25 per cent. to 


0-30 per cent., Norwegian pigs, such as Vantit and 
Norskalloy, up to 0-8 per cent., and 10 per cent. ferro- 
silicon 0-25 per cent. of titanium. It was found that 
these titanium contents broadly determined the fine- 
ness of the fractures obtained on remelting, when suffi- 
cient steel was added to produce a hypo-eutectic melt. 
For example, the hematites gave coarse fractures, the 
Norwegian pigs fine, and the addition of 10 per cent. 
to 20 per cent. of Norwegian pig to the hematite 
charge gave a fine fracture. The Swedish iron, which 
required the addition of silicon to make it grey, gave 
coarse fractures with 40 per cent. ferro-silicon (0-08 per 
cent. of titanium), but gave fine fractures with sufficient 
30 per cent. ferro-silicon (1-74 per cent of titanium) 
as stated above, and also gave fine fractures when 
sufficient 10 per cent. ferro-silicon (0-25 per cent of 
titanium) was used. With upwards of about 50 per 
cent. of 10 per cent. ferro-silicon in the charge, com- 
pletely fine fractures were obtained, and with less the 





fractures contained progressively less fine graphite 
The fact that the differences between the titanmum 
contents of the pig-irons and ferro-alloy= almost com- 
pletely accounted for the fineness of the graphite 
structures of the ingots produced from the m, suger sted 
that it was, in fact, the chief factor concerned 
Theoretical Explanation of Results The produ tion 
of fine graphite structures by the titanium plus carpon- 
dioxide treatment, and of coarse graphit etractures 
by the other treatments, appears in both cases to De 
due to the generation of inclusions in the melt os 
| different effects produced must consequently be assumes 
to be due to some difference in the nature of the in- 
i t lifferent 
clusions generated. It is suggested that the di! poe 


| effects are due to differences in the freezing po! re 
the inclusions, that when fine graphite structure: © 


| produced the inclusions are such that they 4! a 
| liquid externally when the graphite eut« ye it 
and that liquid inclusions do not inoculate 1 shite 
supercools. On the other hand, when coarse £™%) ol 


structures are produced, the inclusions 
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inoculate the graphite eutectic. The liquid inclusions 
robably contain eutectics, and are perhaps only liquid 
externally, having deposited solid internally. In- 
clusion-free melts are also assumed to supercool, and in 
this connection Hanson found that iron-carbon-silicon 
alloys made from very pure materials and melted 
in vacuo, gave fine graphite structures, and that these 
were coarsened by remelting in air. 

On the above theory, the inclusions produced by the 
titanium/carbon-dioxide treatment would be specially 
fusible ones. The freezing points of slags containing 
jron titanate are not known, but in the slag system 
diagrams compiled by Hall and Insley manganese 
titanate and manganese silicate are shown to form a 
simple binary eutectic system, with the eutectic con- 
taining 22-3 molecular per cent. of MnTiO, and freezing 
at 1,120 deg. C., which is a lower freezing point than 
that of any of the iron-manganese-silicate slags men- 
tioned in this review. In order to test the theory, 
work is in progress on thé separation and analysis of the 
inclusions in typical melts and the determination of 
their freezing points. 

On the above theory, the coarsening action of hydro- 
gen on a grey iron treated with titanium and carbon 
dioxide would be due to the reduction of ferrous oxide 
and the raising of the freezing point of the inclusions. 
It is thought that the theory also explains the modi- 
fication of aluminium-silicon alloys by sodium and 
other elements which are thrown out of liquid solution 
and, it is suggested, coat existing solid inclusions with 
liquid and prevent them from inoculating the eutectic, 
which consequently supercools. 

Part II1.—Cupola and Other Melts.—The experiments 
described in Part I suggested that the fine graphite 
structure could be produced in any grey cast-iron by 
dissolving 1 per cent. or 2 per cent. of ferro-carbon- 
titanium in the melt and bubbling carbon dioxide 
through it. The fact that more successful results had 
not previously been obtained with titanium as a 
graphite-refining agent were assumed to be due to the 
omission of the oxidising treatment. This assumption 
proved, however, to be only partly correct, since 
attempts to apply the refining treatment to ladles of 
cupola metal under ordinary conditions met with little 
success, and further investigation was required, as 
described below. Charges of hematite pig plus 10 per 
cent. of steel were melted in 50-lb. and 200-Ib. coke- 
fired crucible furnaces, 2 per cent. of ferro-carbon 
titanium was then stirred in and carbon dioxide from 
a gas cylinder was bubbled through the melt for 
2 minutes, through a stout 4-in. diameter steel tube, 
bent at right angles and protected by a plumbago 
sleeve over the arm dipping into the molten metal. In 
most cases a considerable amount of graphite refining, 
on 1 -2-in. sand-cast bars, was obtained, but it was not 
complete and varied from one melt to another. Ferro- 
carbon-titanium was also stirred into ladles of cup°la 
metal and carbon dioxide bubbled through, but the 
refining effect was considerably less than in the crucible 
melts, and hardly appreciable in most cases. Ferro- 
carbon-titanium additions to the cupola charge, with 
and without briquetting, gave similar results. It 
was observed that the ferro-carbon-titanium (melting 
point about 1,400 deg. C.) was difficult to dissolve and 
often became coated with slag, which prevented its 
solution in the melts. 

Some ferro-silicon-titanium (melting point about 
1,200 per cent. C.; Ti 20 per cent., Si 20 per cent., 
Al< 1-0 per cent., C < 1-0 per cent.) was then tried 
and gave much better results, and it was possible to 
obtain completely refined graphite structures through- 
out 3-in. diameter sand-cast bars, cast from crucible 
melts of hematite plus 10 per cent. of steel, treated by 
dissolving 1 per cent. or 2 per cent. of this alloy in the 
melt and bubbling carbon dioxide through it for about 
2 minutes.* The untreated melt gave a very coarse 
graphite structure on a 3-in. bar. Complete refining, 
however, was not always obtained, and attempts to 
refine ladles of cupola metal with this alloy and carbon 
dioxide again usually proved almost completely un- 
successful, although in certain cases some refining was 
obtained. Moreover, little or no increase in the 
Utanium content was found in the treated metal when 
refining ‘was unsuccessful. It was thought that this 
Was again due to difficulty in dissolving the titanium 
me and that one of still lower melting point would 

It possible to refine ladles of cupola metal. Experi- 
ments were made and an alloy with a melting point of 
about 1,000 deg. C. was found, which was prepared by 
ae 35 per cent. of 80 per cent. ferro-manganese 
ra adh. 2 Remy 20 a Se Seen in 
Siar wien, - : — alloy. his alloy, however, 
rat fe. ag ‘apse refining of ladles of cupola 
end ie che neue y amell amounts of titanium were 

~ ; es ng casts. 
Bad Rone assumed that the titanium alloy was 
oie neh issolving, experiments were made on 2 per 
‘ acditions at various temperatures and in the form 
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of powder, lumps, &c. Titanium yields lower than the 
theoretical were, however, always obtained, in some 
cases even when single lumps of alloy were held below 
the surface of the metal until completely dissolved. 
This suggested that the low yields in the case of cupola 
metal were due not only to some of the alloy not 
dissolving, but also to titanium slag inclusions floating 
up out of the melt on account of their reaction with 
other slag inclusions in the melt. This also explained 
why, when added to certain melts, particularly ladles 
of cupola metal, the titanium alloy became rapidly 
coated with slag which tended to prevent it from 
dissolving. It was found that the best and most 
consistent yield in a given melt was obtained by 
wrapping the titanium alloy in a thin sheet-steel packet 
and plunging it below the surface of the metal with a 
heated plumbago plunger. This made it possible to 
estimate the amount of titanium rejected by a given melt. 

Additions of oxides, sulphides, slags, &c., were then 
made before dissolving 1 per cent. or 2 per cent. of the 
titanium alloy in the above manner, to see if they 
produced slag inclusions in the melt, and reduced the 
titanium found in the resulting cast. Additions of 
deoxidisers and fluxes were also made to determine 
whether they increased the titanium yield. The results 
showed that oxidising additions reduced the titanium 
yield somewhat, but nothing like the reduction observed 
with cupola metal was ever obtained. 

Two per cent. additions of ferro-silicon-titanium 
were then made to various pig-irons melted in the 
crucible, to see if some gave lower titanium yields than 
others on account of their containing more or different 
inclusions. Ten per cent. of steel was added to such 
charges to give a hypo-eutectic cast, and carbon 
dioxide was bubbled through the melt so that variation 
in the fineness of the fracture could be followed. It 
was found that a higher titanium yield (i.e., increased 
titanium content of the cast over the charge) was 
obtained on adding 2 per cent. of ferro-silicon-titanium 
(Ti 20 per cent.) to a pig of low titanium content (e.g., 
0-07 per cent. Ti) than one of higher titanium content 
(e.g., 0-28 per cent.), since the titanium content of the 
cast was about 0-35 per cent. to 0-4 per cent. in each 
case. Similarly, on remelting such a cast and adding 
2 per cent. of ferro-silicon-titanium and bubbling carbon 
dioxide through it, no increase in the titanium content 
was obtained. An addition of 4 per cent. of ferro- 
silicon-titanium to a 0-07 per cent. titanium melt 
gave, however, a titanium content of about 6-6 per 
cent. in the cast. These results confirmed the view 
that titanium could dissolve and then float up out of 
the melt, but possibly only showed that the molten 
metal could not retain more than about 0-35 per cent. 
of titanium in the melt when it had been oxidised by 
carbon-dioxide bubbling. On the other hand, when the 
titanium was in the unoxidised form, in solution in 
the metal—such titanium probably forming titanium- 
carbide /graphite/austenite ternary eutectic on solidifi- 
cation—greater amounts could be retained. When, 
however, cupola metal of a given titanium content 
was remelted in the crucible and titanium was dissolved 
as above, the titanium yield was lower than in the 
foregoing cases. This suggested that more inclusions, 
other than titanium ones, were present in cupola metal. 

Differences in Fracture Obtained on Crucible and 
Cupola Melting—Certain of the above titanium- 
containing pig-irons gave an almost completely refined 
fracture on a 3-in. bar, simply on remelting in the 
crucible with 10 per cent. of steel. Consequently, such 
charges were melted in the cupola to see if equally 
fine graphite casts could be obtained. The cupola 
casts were, however, usually much coarser and often 
almost completely coarsened, even when carbon 
dioxide was bubbled through the mclten metal in the 
ladle for 2, 4, and 8 minutes. The strengths of 3-in. 
test-bars cast from these cupola melts were in some 
cases only about two-thirds of those of metal of the 
same analysis made from the same charge melted in 
the crucible. These cupola casts also gave only 
slightly less coarse fractures on remelting in the crucible 
and treating with carbon dioxide, and not completely 
fine fractures on remelting and treating with 2 per 
cent. of titanium and carbon dioxide for 2 minutes, 
although further treatment refined them completely. 
The analyses did not account for such differences. In 
some cases they were almost identical, although the 
tendency was for the cupola melts to be higher in carbon 
and lower in silicon and manganese. The possibility 
that sulphur pick-up might account for such differences 
was also investigated, but addition of over 0-1 per cent. 
of sulphur to the crucible melts did not produce any 
appreciable coarsening. In some cases the coarsening 
of the fracture on cupola-melting was much less than 
in others, and fairly fine fractures containing a large 
amount of fine graphite in the microstructure were 
obtained, especially on the thinner sections. It was, 
however, already known that charges of titanium- 
bearing pig-irons could give fine-fractured casts under 
certain conditions of cupola-melting, but the nature of 
the conditions required to give the fine graphite was 
not understood. 








The same charges were consequently melted in the 
crucible over coke, coke ash, limestone, cupola slag, 
and sand, with and without air blown through during 
melting, in an attempt to imitate cupola conditions in a 
crucible melt. Coke had a definite coarsening action, 
but this was partly due to carbon pick-up, and in some 
melts in which steel was subsequently dissolved in the 
melt to offset this, little coarsening action was obtained. 
Coke did, however, appear to have a coarsening action 
under certain conditions, and it was thought that this 
might be due to inclusions entering the metal, owing 
to its dissolving coke containing very finely divided 
coke ash. Moreover, the addition of sodium carbonate 
to the coke appeared to reduce its coarsening action in 
such crucible melts. The effect of coke, however, was 
not further investigated, since it was found that the 
same charges were also coarsened by melting in oil- 
fired and pulverised-fuel fired rotary furnaces. This 
showed that coke ash was probably not the main cause 
of the coarsening of cupola metal. 

Since considerable losses of silicon and manganese 
occurred in most of the cupola and rotary-furnace 
melts, and since these did not occur in the crucible 
melts, it was decided to investigate the effect of 
oxidation on crucible melts more thoroughly. Charges 
of the above titanium-bearing pig-irons were again used 
in these experiments, since they gave an almost 
completely fine fracture on a 3-in. bar, simply on re- 
melting in the crucible. It was thought that inclusions 
formed by oxidation at a low temperature might be 
different and have a different effect from those formed 
by oxidation in the molten metal. Consequently 
carbon dioxide, or air, was blown into the crucible or 
metal before, during and after melting ; in other cases 
iron-oxide scale was stirred in after melting, but although 
appreciable losses of silicon, manganese, and titanium 
were produced (e.g., Si 2-13 per cent. > 1-68 per cent., 
Mn 1-36 per cent. —> 1-10 per cent., Ti 0-20 per 
cent. > 0-15 per cent.), no coarsening of the graphite 
was obtained, the 3-in. bars having almost completely 
refined graphite structures after such treatments. 

Reduction Experiments on Crucible Melts.—The effect 
of reducing conditions, which now appeared to be the 
most likely alternative, was then further investigated. 
The possibility of these being the cause of the difference 
between the crucible and cupola melts had been thought 
unlikely, since it was assumed that cupola-melting was 
more oxidising than crucible-melting on account of the 
higher manganese and silicon losses. Moreover the 
general conclusions from previous experiments had been 
that although bubbling hydrogen through the melt, 
usually for 2 minutes, had a coarsening action, this was 
removed by bubbling carbon dioxide through the melt. 
This conclusion had, however, been obtained on melts 
probably containing few inclusions such as silicates 
and in which the titanium was added and hydrogen 
bubbled through before the titanium had _ been 
oxidised. When the effect of bubbling hydrogen for 
2 minutes was tried on the same charges as those used 
in the above oxidation experiments, in which the 
titanium was probably oxidised, owing to oxidation 
during melting, before passing the hydrogen, it was 
found that coarsening was produced and that this was 
still produced when the melt was subsequently stewed 
for 10 minutes and carbon dioxide bubbled through for 
2 minutes, the titanium content of the cast having 
fallen considerably. Bubbling hydrogen for 4 minutes 
instead of two produced greater coarsening, which was 
not removed by remelting and bubbling carbon dioxide 
through. Bubbling carbon dioxide through for 
2 minutes before bubbling hydrogen for 2 minutes 
reduced the coarsening, and the addition of 2 per cent. 
of ferric oxide instead of the carbon dioxide reduced it 
still more, but bubbling hydrogen for longer periods 
after these oxidising treatments produced more com- 
plete coarsening than when the melt had not been 
previously oxidised in this way. Still further and almost 
complete coarsening and loss of titanium resulted by 
giving the melt reducing, oxidising, reducing, then 
oxidising treatments. This treatment consequently 
caused coarsening similar to that produced by cupola 
melting. 

Melts of hematite pig-iron plus 10 per cent. of steel 
were then subjected to oxidation followed by reduction 
treatments as above, and then 2 per cent. ferro-silicon- 
titanium additions were made and carbon dioxide was 
bubbled through for 2 minutes, It was found that only 
a little refining was obtained and that the titanium 
yield was much lower than that obtained on adding it to 
the untreated melt or to a melt treated under oxidising 
or reducing conditions alone. Consequently, in this 
respect also, oxidising and reducing conditions made 
crucible metal similar to cupola metal. 

Discussion of Results —Considering the above oxida- 
tion plus reduction experiments first, since these pro- 
duced coarsening and low titanium yields on crucible 
metal and made it similar in these respects to —_ 
metal, and since coarsening had also been obtained by 
melting over coke, the probability appears to be that 
the coarsening effect on cupola melting is due to the 
coke having a reducing effect on inclusions previously 





formed by oxidation. In the cupola the reducing 
conditions may only occur locally at metal-coke 
surfaces as the molten metal drips over the coke. That 
intimate contact with carbon or some compound con- 
taining carbon does occur is shown by the increased 
carbon content usually obtained. Some reduction | 
may also be due to hydrocarbons in the coke, some | 
of which are not decomposed until high temperatures 
are reached, and to steam, of which there are various 
sources. Moreover, the finest graphite structure 
(almost completely fine on a 3-in. bar) so far produced 
from a titanium-containing charge melted in the 
cupola had been obtained by rapid, rather oxidising 
melting in a very small, 12-in. diameter cupolette. 
The silicon fell from 1-86 per cent. to 1-34 per cent.., | 
the manganese from 0-88 per cent. to 0-57 per cent., 
and the titanium from 0-20 per cent. to 0-13 per cent. 
The carbon only increased from 2-83 per cent. to 2-92 
per cent. The same charge melted slowly in the same 
cupolette gave a much coarser fracture. That reducing 
conditions may also be present in rotary furnaces, in | 
certain parts of the flame and under certain conditions, 
evident. It is suggested that the reducing 
conditions reduce FeO and make the inclusions richer 
in SiO, and TiO, and of higher melting point, as dis 
cussed in Part I 

The difficulty of refining ladles of cupola metal by 
adding titanium and oxidising, also appears to be due 
to the presence in the metal of the above inclusions, | 
with which the titanium inclusions combine and float | 
up out of the melt. When such cupola metal is re- 
melted in the crucible, the number of these inclusions | 
is reduced by coagulation, flotation, &c., and the metal | 
is easier to refine, but refining probably only occurs | 
after the original inclusions in the metal have been 
fluxed out by the titanium inclusions generated in the 
melt. It is difficult to refine ladles of cupola metal 
in this way, owing to the temperature falling too low 
before the larger amount of titanium required can be 
dissolved. Moreover, if the metal contains a large 
quantity of slag inclusions, these inclusions coat the 
titanium alloy and prevent it from dissolving. The 
hematite pig-iron used in the crucible melts was com- 
paratively easily refined by the titanium and carbon- 
dioxide treatment, and appeared, under the micro- 
scope, to contain very few inclusions, apart from traces 
of Mn8S (8 0-03 per cent.). The other pig-irons tested 
were also, generally speaking, very much easier to 
refine than the average cupola metal, and appeared 
to be much freer from inclusions. It seems probable 
that pig-irons (since SiO, and TiO, are reduced and | 
dissolve in the metal in certain parts of the blast- 
furnace), are, at certain stages in their descent of the 
furnace, practically free from oxidised inclusions, and 
that the few that may be formed result from oxidation 
lower down in the furnace or during tapping. 

If oxidised inclusions are absent from pig-irons, 
it is suggested, since manganese sulphide would be the 
only inclusion present, that the amount of manganese 
sulphide present would, in hypo-eutectic compositions, 
determine the coarseness of the fracture. Some hold 
that it is the determining factor, but in most cases it 
may be that this alteration in fracture with increased 
sulphur content is really due to a simultaneous fall in 
carbon content which occurs when the furnace is work- 
ing colder and the sulphur content increases. [f, 
however, titanium also present, it would, upon 
oxidation, become the determining factor, since it 


is a lso 


is 


would combine with the manganese sulphide inclusions | 


and give a fine graphite structure. That it is the 
determining factor on remelting, during which oxida- 
tion occurs, is shown by the above results 
Conclusion.—Further investigation on this and other 
— is being continued. The results up to date, 
owever, have been reported at this stage in view of the 
extent of the problems involved. The charges, melting 
conditions, and treatments which produce the finest 
and the coarsest graphite structures are being worked 
out more fully. The separation, analysis, and deter- 
mination of the freezing points of the inclusions formed 
in typical melts are also being carried out. A number of 


results on the effects of the fine and the coarse graphite 


structure on the mechanical and other properties have 
already been obtained, but further investigation has 
been largely deferred until their production under 
commercial conditions has been satisfactorily worked 
out ’ 

The authors thank the Council of the British Cast 
Iron Research Association for permission to publish 
the present results. 
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Concrete CHIMNEYS An interesting and well illus- 
trated brochure, entitled Concrete Chimneys, has recently 
been prepared and issued by the Cement and Concrete 
Association, 52, Groavenor-gardens, London, 8.W.1. The 
advantages of concrete as a chimney-building material 
are stressed and a number of illustrations, showing 
examples of modern reinforced-concrete chimneys—-some | 
of them taken at unusual angles—are given. The brochure 
is well written and carefully prepared, and the case for the | 
concrete chimney is well set out 
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TRAINING OF APPRENTICES 
FOR CRAFTSMANSHIP.* 


By A. P. M. Fremrxe, C.B.E. 


| 
| 
(Concluded from page 276.) 
General Observations.—{1) There is a large amount 
of evidence to show that systematic workshop training 
is a much more important factor than inherited manipu- | 
lative skill in determining the efficiency of a craftsman. 
(2) Consideration of the effects which the intro- 
duction of modern tools and machinery and superior | 
technical processes have had on workshop practice, 
suggests the need during the training of trade appren- 
tices for the development of a greater degree of adapta- 
bility and mechanical instinct than was perhaps 
necessary before these facilities existed. 
(3) Alteration in the character of the work required | 
of craftsmen and of the responsibilities devolving cod 
' 


the same part in the training of apprentices as in the | 
past. 

(4) It would seem desirable that in every firm, 
however small, it should be the duty of some responsible 
officer to undertake the work of selecting the apprentices 





training. The form which this training might take, and 
the extent to which the German system of special 
apprentice workshops might be followed, will depend 





ments. 

(5) The apprentices should be encouraged to attend 
part-time evening courses at technical schools, and, 
wherever possible, these courses should be supplemented 
by works’ instruction bearing more directly on the} 
manual processes with which the boys are being called | 
upon to deal. It is recognised that the ‘‘ workshop ” | 
courses which are arranged at many technical schools | 
and colleges provide an important contribution to the | 
training of craftsmen, but parents realise that if their 
children do not follow the normal National Certificate 
courses their chances of promotion to technical 
employment are obviously lessened. 

(6) Increased attention ought to be given to the 
provision of facilities for physical training and to 
stimulating, to the point of active participation, the 
interest of apprentices in subjects of a cultural nature. 

(7) The question as to whether the conventional 
period of training, which in this country ends at 21, 
should be changed to a specific number of years, as in 





APPENDIX I. 
Chart of T'raining for a Mechanical Fitter. 
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(8) The provision of adequate facilities for the promo. 
tion of superior trade apprentices is an essential require- 
ment for a healthy industrial organisation, but in the 
organisation with which the author is associated it js 
not yet clear how best to maintain the appeal of crafts. 
manship as a life work and ensure adequate retention 
in the shops of the highest-grade workers. 


APPENDIX I—(continued.) 


Chart of Training for a Toolmaker. 





| 
| Approxi- 




















Approxi- 
age, | peril. _ Kind of Work 
| Months 
Yr. Mth.} 
6 0 | s | Errands ringing tools, drawings, mea- 
j | suring instruments, and | 
gauges from stores. | 

6 8 | 8 Turbine Use of primary tools ; chipping 

| diaphragms and filing steam ports; ele- 

} } wentary marking-out. 
6 4 | 2 | Power Further experience in use of 
| plant chisels and files on non- 
auxill- ferrous metals; fitting and 
aries ussembling air ejectors, oil 
coolers, fans, and pump 

details. 

7 0 | 12 Fitting Bedding of surfaces by secrap- 
ing. Fitting of various types 
of driving keys. Detail fit- 
ting of turbine governors, 
oil-pressure regulators, and 
oil pumps. 

is 0 3 Turbine Building blades on to turbine 

blading dises 
; is 8 8 Advanced Fitting and assembling control | 
fitting valves and steam chests. Fit- | 
ting kevs. Bedding of valves | 
} ind valve seats | 
} 19 4 | 12 Erection Laying-out cylinders and ped- 
estals Lining-out ; fitting 
| | glands ; setting diaphragms ; 
| erecting governor and steam- 
control apparatus. 
20 4 8 Advanced Assisting in building of turbine 
erection and all auxiliaries on the test 
| bed | 
21 0 Completion of apprenticeship 


the German system, irrespective of the age of starting 
is a debatable one. The author is of the opinion that 
while a satisfactory knowledge of the technique of 
workshop processes can possibly be acquired in a 
highly organised four-year course, the youth of 18 years 
of age is not sufficiently ripe in general workshop 
|experience to undertake the full responsibilities of 
craftsmanship. On the other hand, if for some reason 
the starting age is later, being deferred to, say, 17 years 
| or 18 years or more because of previous employment in 
“ blind alley ” occupation, this shorter intensive period 
of training should be sufficient. 





* Paper read before the Institution of Mechanical | 
Engineers on Friday, February 26, 1937. 


Abridged. 


| milling, planing, shaping, and slotting machines, 





“ } mate, Type of Opera . 
Age Period, Machine. tion Kind of Work 
Months. | 
Yr.Mth. 
| 
In OO} t Errands Obtaining tools ,mea 
suring instruments 
drawings, «c., fron 
stores 
1s 4) x Parkson"”’} Milling Surface, straddle, 
milling form, and use of 
machine dividing head for 
spiral work. 
16 O 4 } Bench Drilling General work. (Boy 
drill } taught to grind and 
use drills on various 
} types of material.) 
16 4] 4 Filing and | Filing and | Single-slot dies, strip- 
| | sawing sawing. per plates, gauges, 
| | machine punch and die work 
16 8 | 8 }* Lang” furning ..| Facing, boring, taper 
| toolroom turning, and screw- 
' lathe. cutting 

17 4] 4 | Cylindrical! Grinding Reamers bushes, 
} grinder. | punches, &c. 

17 8] s surface Precision | Single-slot dies, com- 
| crinder. grinding bination punches 

| and dies, and mis- 

| | | cellaneous work 

ik 4 s Elemen- Use of files and 
| | tary scrapers ; simple 
| fitting assembly work 

19 0 | 8 | Fitting ..| Moulds. Use of tools 

} | } in obtaining re 
quired finish and 
size 

19 8 s “Deckel” | End- | Finishing mould and 

| tool- } milling, other intricate work 
| milling &e, prior to hardening 
| machine 

20 4 4 } - | Fitting ..| Jigs and fixtures 

press tools, punches 
| | and dies, &c 

20 8 4 — ' Fitting or machin- 

| | ing. 

21 O | Completion of apprenticeship. | 

Chart of Training for a Turner Apprentice 
| | 
Approxi- . P | 

4 mate Type o dof W 
Age, Period, Machine. | Kind of Work. 
Months. | 
Yr.Mth. | | 
6 0 | 6 Obtaining tools, measuring 
| instruments, drawings, 4 
from stores 
15 6 6 | Sensitive | General work. (Boy taught t 
| drill. |} grind and use drills on 
| | various types of material.) 

16 0 | 6 Capstan .| Simple detail parts ; screws 

| | nuts, «ec. 

16 6 | 12 Centre lathe | Sliding, surfacing, and general 

| | elementary turning 

17 6 | 13 Herbert or | Couplings, flanges, and bolts 

| Ward tur- | involving various tool lay 
| ret lathe outs and settings ‘ 

Is 6 12 Centre lathe | Further experience in stiding 

and surfacing. Taper tern 
ing and screw cutting 

19 6 6 | Boring mill} Iron and steel castings 

| | various shapes 
20 0 6 Heavy type | Spindle turning and various 
of centre | types of chuck and face- 
| lathe | plate work. 

20 6 6 Centre lathe | Cutting multiple-start threads; 
} turning details of high pre- 
| cision 

21 0 Completion’ of apprenticeship 


APPENDIX II. 

Trade Apprentice School. Turners’ Class. Cc 

(1) The Work of the Turner and Machinist. The 
evolution of engineering machinery, types of machines 
used by engineer machinists. General outline of plain 
and ornamental turning. (2) Machine Shop Materials 
(a) Iron.—Smelting in the blast furnace. Pig-iron. 
Cast-iron. Characteristics. Varieties and composition, 
Contraction. Puddling. Wrought iron. Commercial 
varieties of iron and their recognition from samples. 
Prices of these varieties. (3) Machine Shop Materials : 
(b) Steel—Commercial manufacture of steel. Mild 
steel. High-speed steel. Chilled castings. Case- 
hardening. Tempering. General heat-treatment 0! 
steel. (4) Machine Shop Materials: (c) Non- Ferrous 
Metals : (i) Copper—Commercial forms. Character- 
istics. Reason for its use in electrical machinery. 
Economy in use of copper. Works grades of copeet. 
(ii) Aluminium.—Growing importance as an electri . 
conductor. Weight and cost. (iii) Tin, Lead and Zine 
(iv) Alloys. 

(5) Machine Shop Tools. 
commercial machine shop 


Course 1. 


n of the 
drills ; 
&e. 


General descriptio 


types : lathes ; 
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ROTARY SHEARING MACHINE. 


CONSTRUCTED BY MESSRS. 


JOSHUA BIGWOOD AND SON, 


LIMITED, WOLVERHAMPTON 





— 


























In all 
(6) Machine Shop Tools (continued). 
Measurements and Tools.—The theory of measurement. 


used. 
Simple 


should be 
(7) 


lantern illustrations 


cases 


Measurement standards. The rule and _ callipers. 
Transferring inside calliper measurements to outside 
callipers. The steel tape, &c. First consideration of 
the micrometer. (8) Simple Measurements and Tools 
(continued). (9) Gauges, T'ypes of Gauges.—Pin ; snap ; 
plug; calliper, &c. (10) Working to Drawings.— 
Nethod of determining from a drawing the parts to be 
machined. The examination of assembly and general- 
arrangement drawings with a view to saving time. 

(11) The Centre Lathe.—Its principle of operation. 
Its assembly details. Transmission of motion, from 
spindle to carriage. Calculations and setting of wheels. 
Underlying principles. Change gears. (12) and (13) 
The Centre Lathe (continued). (14) Simple Cutting 
Tools.—For use in centre lathes, planing machines, 
boring mills. Straight, right- and left-hand side tools. 
Knife tools. Parting tools. Grinding of tools. (15) 
and (16) Simple Cutting Tools (continued). 

The second course deals with gauging, planing and 
shaping, milling, the centre lathe, the cutting of screw 
threads, and examples of machine-shop practice ; the 
third with power transmission, measuring tools and 
adjustable, multi-cutting, boring, recessing and reaming 
tools, gears, details of machine parts, and further 
*xamples of machine-shop practice ; the fourth covers 
drilling and the use of jigs, interchangeable repetition 
work, Screw cutting, precision grinding, tool hardening, 
‘empering and maintenance, gear cutting, and further 
consideration of machine-shop practice; the fifth 
embraces measurements and measuring tools, fixed 
Bruges, speeds and feeds, the milling machine, lathe 

ork, boring-mill work, bevel gears, screw threads, 
ngs, and grinding; while the sixth deals with the 





types, principles of operation, and machining, of the 
steam turbine, and with such questions as the estima- 
tion of piece-work prices, the inspection and testing of 
materials, the inspection and gauging of finished work, 
and automatic turning machines. Similar courses are 
arranged in all the other trades when the number of 
apprentices exceeds twelve. 








ROTARY-CUTTER PLATE-SHEARING 
MACHINE. 


As is well known, in shearing opposite edges of a 
plate in a guillotine-type shearing machine, two cutting 
operations and at least one marking-off operation are 
necessary. With the rotary-cutter shearing machine 
illustrated in the accompanying Figs. 1 and 2, both 
edges can be cut at a single operation. The width of 
the finished plate can be accurately determined and 
the cut edges are parallel, while any length of plate 
can be handled. The machine is made by Messrs. 
Joshua Bigwood and Son, Limited, Wolverhampton, 
and is capable of cutting material of any thickness up 
to } in. As a consequence of the absence of any 
restriction as to the length of plate, the scrap trimmed 
off would normally be very awkward to handle but, 
by an ingenious device, this difficulty is overcome and 
the scrap is automatically cut up into short convenient 
lengths as the plate travels through the machine. 
The machine consists of a box-section bedplate provided 
with a pair of flat ways along which the two substantial 
housings carrying the rotary cutters and other mecha- 
nism can be traversed to suit the particular width of 
plate it is desired to cut. Adjustable guide plates on 
tables at both the inlet and outlet sides ensure that 
the plate does not swerve in passing through the 





machine. The housings are traversed by a right- 
and left-handed screw passing through nuts in their 
bases and driven by a small motor with reduction 
gear and operated by a push-button. 

The cutters, which can be best made out in Fig. 2, 
are carried on shafts of large diameter mounted in 
Timken roller bearings. The upper shaft bearings 
are housed in a sliding block which can be accurately 
adjusted in a vertical direction by means of screw 
and worm gearing. Transverse adjustment of the 
cutters, to ensure that the edges are in the correct 
relative position, is provided for by means of a lox 
screwed bush on the top shafts, rotation of whieh 
moves the cutters in or out as required. The cutters 
in both housings are driven by a common motor through 
worm reduction gearing. The transmission shaft 
passes through a gearbox projecting from each housing 
and drives the cutter shafts by enclosed gearing. The 
mechanism seen in the background of both illustrations 
is a roller levelling machine on the inlet side. There 
are four rollers above and three below, the top rollers 
being fitted with adjusting gear. The levelling machine 
not only flattens the plate but feeds it into the machine 
at the same rate as the rotary shears. 

The flat surface visible in the centre of the machine 
is a table for supporting the plate in the region of the 
cutters. To the left of it and near the upper cutter in 
Fig. 2 will be seen the opening to a guide chute for the 
sheared scrap at that side. This chute leads into the 
length-cutting shears, a device operated by cranks in 
such a manner that during the actual cutting operation 
both the shears and the scrap are travelling in the 
same direction at the same speed. 








FORCES ACTING ON THE CONVEY- 
ANCE WHEN HOISTING A LOAD. 


By A. L. Eaan, A.M.I.Mech.E. 


THE ever-increasing depth from which ore is brought 
to the surface by single-stage winding, now amounting 
to over 6,000 ft., is obviously accompanied by an 
increase in the weight of the hanging rope and a 
decrease in the load which can be attached to it. It 
becomes necessary therefore, to cut down the weight 
of the conveyance and its attachments to a minimum, 
so that a satisfactory een of ore or sufficient men 
to work the mine can be handled. It is consequently 
justifiable to traverse ground already covered by compe- 
tent investigators, because the correct evaluation of the 
static and dynamic forces involved is of the utmost 
importance to designers in order to safeguard persons, 
equipment and mining operations, while permitting 
the hoisting of as heavy a useful load as possible. The 
occasional breakage of a hook, chain, link or other 
connection between the rope and the attached load is 
doubtless sometimes due to the fact that a dynamic 
force is set up in excess of that foreseen by the designer. 
Safety hooks, in fact, have broken recently in both 
British and South African mines. The designer of 
conveyances and attachments is primarily concerned 
with the maximum force which these parts have to 
sustain, and is but little concerned with complicated 
time and velocity formule. It is intended, therefore, 
to deduce a formula for the maximum force on con- 
veyances from the well-known principles of dynamics 
without the use of higher mathematics. 

By employing the latter, the formula has already been 
established by Mr. J. F. Perry and Dr. D. M. Smith, 
who paid a tribute to the earlier work of G. P. Boomsliter 
and others, but the subject is of sufficient importance 
to bear repetition and the hitherto unpublished dia- 
grams, Figs. 1 to 4, page 332, may prove useful. 

In the following, the word “start” denotes the 
instant at which the load commences to ascend. 
When the attached load w is not supported on bearers, 
but hangs freely, the rope tension at the start is w, 
and the stretch is y ft., due tow, Let a constant acce- 
leration of ng be applied to the drum, that is to the 
upper end of the rope, then the initial instantaneous 
acceleration of the lower end is zero. The acceleration 
of each end being different at the start, relative velocity 
is set up and the ends proceed to travel a certain distance 
relative to one another, such relative travel being 
additional extension or stretch of the rope and a 
determinant of its maximum tension. While relative 
motion occurs from c to f, Fig. 1, the pull on the load 
increases and so does its acceleration, but the accelera- 
tion of the drum is assumed to be constant, so that 
the relative acceleration decreases with the relative 
travel, proving that the relative motion is harmonic. 

At the start, with a hanging load, the relative 
velocity is zero and the acceleration n g in favour of the 
drum end. At the midpoint f in the first half of the 
relative travel, the accelerations at both ends are 
equal, so the absolute acceleration is zero, while the 
relative velocity u is a maximum calculated from the 


triangular energy-areabcf = n./gy =u. Beyond the 





point f, the increasing tension in the rope gives an 
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acceleration to the load greater than the acceleration | found from 2g and s), the maximum absolute velocity 
A graph 
| is given in Fig. 3 showing how the pull on the load 
| varies with acceleration and rope slack in a particular 
case in which y = 5-85 ft. for a 14-in. diameter rope 
4,000 ft. long. The graph shows that the pull on a 
The graph 
also indicates that the factor of safety of a short rope 
is much less than the static load suggests, although 
| with a long and therefore heavy rope the effect on the 


ng of the drum, causing the relative velocity to decrease 
to zero at a point A. 
The kinetic energy of the relative velocity destroyed 


therefore the energy-area fh k is equal to the energy 
the | 


| 


is the same as that of the relative velocity energy 


area bcf and hk=be=nw. The tension in 
rope at his w + 2 nw, so the additional tension due to 
the acceleration applied at the drum is 2 n w, showing 
that an accelerating force nw applied through the 
drum to a hanging load increases the pull of the rope 
on the load by double the applied force. The mean 
pull of the rope on the load during acceleration is 
w nw, its minimum value is w and its maximum 
(1 + 2 )w, whether expressed on a time basis, a load- 
travel basis, or a relative travel basis. The foregoing 
conclusions are comparatively well known, but have 
been arrived at formerly in a less direct manner. 

Now consider what happens when the load is wholly 
or partly supported on bearers before being hoisted. | 
A constant acceleration ng is applied at the drum 
to the upper end of the rope, but the lower end does 
not move until the rope has stretched enough to bring | 
its tension up to the value w. Let the drum travel | 
s ft. before the load starts. Then s will be equal to y | 
if the entire load is supported on bearers with no slack | 
in the rope, s will be less than y if the load is partly 
supported and « will be greater than y if there is addi- 
tional rope slack to be taken up before the load starts. 

Evidently the initial velocity at the accelerated drum | 
{upper end of rope) will reach v = \/2 ngs before | 
the load moves, so that this value is an initial relative 
velocity occurring at point c, Fig. 1, and having an | 

wv 
29° 
f, this initial relative kinetic energy is increased by 








Between ¢ and | 


initial relative kinetic energy 


. . . u 
the relative kinetic energy of acceleration — 


29 (| 
triangle bef, previously ascertained, so the total | 


is — (v® u*), and it occurs | 


relative kinetic energy 
after a relative travel of » y ft. from the commencement 
of the movement of the load. The total relative 
kinetic energy must also be a triangle on a relative 
travel base, having an area of § my X mw = 4 m'* yw, | 
Fig. 1, from which the value of the numeral m can be 
calculated and the maximum rope pull found, the | 
latter being (m + n) w + w. 

It can easily be shown that the maximum pull on 
load 


Ww(./ 28 emt 1) (1) 


which gives a figure of importance to the designer of | 
connections. When the entire load is supported on 


bearers and there is no additional slack,-then the | 
maximum pull on load 
W (Vin + mn? +n + 1) : - (2)| 


Note that (2) is completely independent of the properties | 
of the rope and of its length. 
The minimum pull 


” 


ane e 
w {1 -n =f - n®) (3) 
MY 
The periodic time ¢ for a weightless rope 
=2a jy (4) 
Vg 


which is easily established by well-known methods, | 


while the fact that the rope possesses weight can be | 
safely neglected. 

The maximum relative velocity r has been shown to 
be such that r? = v* + u?, from kinetic energy considera- 
tions. Therefore 


r 


nigy (5) 
and this value is reached soon after the load starts to 
move. The relative velocity is a single sine wave on 
a time base, which can be easily plotted, as in Fig. 2, 
and there is no need to separate it into twe waves 
or to consider it as made up of two waves. The 
maximum relative velocity r occurs after ny ft. of 
relative travel from the start, so its graph is in effect 
Oe ae in both time and space. 

o find the time to reach the maximum relative 
velocity r, taking as the start the instant at which 


Vinge 


the rope tension reaches w, first find @ from sin 6== 
r 

Then the time ¢' to reach 
__ 90 


Gt 
360 
When the entire load is supported and there is no addi- 


(6) 


tional slack, sin @ = 
. 


be ’ ive 
The maximum relative velocity r occurs again (5 4 e) 


seconds from the start, and by adding the absolute 
velocity of the drum at this instant (which is easily 
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of the load can be found as shown in Fig. 2. 


hook or chain is quite likely to reach 2 w. 


rope is much less serious. 
Fig. 2 


- 


Fig. 1. LOADS AND ROPE STRETCH 
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and also shows the sine-wave of the true relative 
velocity. Fig. 4 shows that the maximum pull on 
the conveyance under the same conditions is reached 
a few feet from the start, which accounts for an attach- 
ment being recently observed to break a few feet from 
the start without great damage resulting from the 
subsequent fall of the load. 

When a constant acceleration ng is applied to the 
winder operating on a hanging cage of weight w, the 
velocity at the drum increases proportionately with 
the elapsed time, but the velocity of the cage does not 
increase quite so steadily owing to the oscillation ofthe 
elastic rope. However, the velocity of the cage always 
increases with time and never decreases. The pull of 
the rope on the cage attains a maximum value of 
2nw once in each oscillation, and in deep winding 
there are about half a dozen oscillations during the 
accelerating period. The pull of the rope on the cage 
is never less than the weight w, while accelerating a 
hanging cage. When the cage is not hanging, but 


wholly or partly supported on bearers, the velocity 
of the cage does not increase with time but rises and 
falls once in each oscillation of the rope (see Fig. 2), 
a procedure not conducive to the comfort of the 
passengers. The pull of the rope on the cage attains 
in each oscillation a maximum appreciably higher 
than that due to accelerating a hanging cage, and, 


shows how rapidly the velocity of the load 
rises when the whole of the load is supported on bearers 
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moreover, the pull falls to a minimum which cap be 
very much less than the weight w. When there js 
real initial slack in the rope, in addition to the apparent 
slack due to the load being supported on bearers, the 
velocity variation and the rope-pull variation are greatly 
accentuated. 

If safety catches are provided, of the usual type 
set in motion by springs when the rope breaks and its 
pull ceases, the great decrease in the rope tension 
consequent upon an initially slack rope tends to cause 
the springs to operate the safety catches. During 
each of several oscillations, including the first, the 
decrease in rope tension occurs while the cage 


Fig. 3. 
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Vertical Travel of Load in Feet 


travelling at a high speed and the undesired operation 
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| of effective safety catches would undoubtedly break 





the rope. In the writer’s opinion, the regulations 
insisting on the use of safety catches should be with- 
drawn because this heavy and cumbersome device 
is likely to cause many more accidents than it prevents. 
This matter was dealt with by the writer in ENGINEER- 
ING, vol. cxxxv, page 426 (1933). 








GAS-HEATED TEMPERING 
FURNACE. 


A GAS-HEATED hot-air circulation type of furnace of 
new design was shown at the recent British Industries 
Fair on the stand of Messrs. The British Gas Federation 
by Messrs. Brayshaw Furnaces and Tools, Limited, 
Belle Vue Works, Manchester 12. This furnace, which 
is illustrated on the opposite page, is suitable for the 
secondary hardening of high-speed steels, the temper- 
ing of carbon and alloy steels, duralumin treatment, 
and other heating processes involving temperatures 
between 200 deg. and 650 deg. C. The furnace should 
be particularly useful in the tool room or heat-treatment 
departments of a works. It consists of a robust frame- 
work surrounded by a strong mild-steel casing, divided 
by a heat-insulating bulkhead into upper and lower 
parts. The upper portion comprises the furnace 
proper, and a course of high-grade refractory ine 
prevents undue heat losses from the heating cham aad 
to the exterior. Inside the heating chamber is & meta? 
container, in which is placed the wire basket containing 
the parts to be treated. The burners are of the natura 
draught type, not requiring air under pressure, and ol 
arranged circumferentially round the heating chamb j 
with a view to giving even heating. There 1s & . 
fan impeller at the bottom of the container, deste 
to give a maximum displacement of air to diffuse rapid) 
the heat from the walls throughout the container, 40 
thus rapidly raise the work to the desired temperature. 
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The air flow is arranged to pass over the heated walls 
to the top of the container and through the articles in 
the basket, finally exhausting at the bottom of the 
work, the cycle being repeated indefinitely. The fan 
impeller is carried on the extended shaft of a flange- 
mounted vertical motor contained in the bottom half 
of the furnace casing. This portion of the casing is 
ventilated by louvres. The furnace cover is effectively 
insulated, and is raised from the closed position by the 
jever-operated cam shown in the figure, after which it 
can be swung clear on the vertical pivot, also visible 
in the figure. As soon as the cover is raised from its 
seating, a trip switch is automatically operated, cutting 
out the current supply to the fan motor, and thus 
preventing the fan from dispersing the heat of the 

















furnace when it is desired to load or unload the work. 
The gas consumption is low, the furnace requiring 
approximately 160 cub. ft. of gas per hour at an 
ordinary mains working pressure of from 2-in. to 3-in. 
water gauge. With this supply, a working temperature 
of approximately 590 deg. C. is reached in one to one 
and a quarter hours. After a heat balance has been 
reached, the gas required to maintain the furnace at 
any desired temperature between the limits given is 
very low. The furnace exhibited was fitted with a 
 Brayshaw-Perfecta ’ thermostatic temperature con- 
tol, but temperature regulators of the thermo-electric 
type can be incorporated if desired. The furnace is 
available in a range of sizes, the example illustrated 
having a work basket 12 in. in diameter by 12 in. deep. 








THE THIRD WORLD POWER 
CONFERENCE. 


(Continued from page 246.) 


Srotion I].—Propvuction AND DisTRIBUTION OF COAL, 
PETROLEUM AND Gas—(continued). 


__ Ly his paper on the “ Organisation of the Production, 
Transportation and Distribution of Manufactured Gas 
in Czechoslovakia,” Dr. J. Tichy said that the 85 gas 
plants operating in the country during the year 
1934 had produced 4,310,000,000 cub. ft. of gas, which 
represented an increase of 53 per cent. on the output 
for the year 1925. Nearly one-third of this quantity 
was produced at the works owned by the city of 
Prague, which were the largest in the country, but 
there were 16 other plants, each generating annually 


more than 35,000,000 cub. ft. of the commodity. 
Most of the plants were owned by municipal authori- 
hes, only 17 of them being private concerns, and of the 
total quantity of gas consumed, Bohemia accounted for 


70-2 per cent. 
5-6 per cent. 
In the year 1931, the author continued, nearly 
308,000 tons of coal was used in the making of gas, 
which was supplemented by 3 per cent. of that quantity 
in the form of brown coal, and by this means about 
18 per cent. of the population were supplied with gas. 
The undertaking involved the use of 3,370,000 km. of 
Piping, but there were no long-distance mains; the 
‘nnual supply of gas to each consumer amounted to 
ft. The commodity was sold at an average 


; Moravia, 24-1 percent. ; and Slovakia, 
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price of 1-80 ke. per cubic metre (35-3 cub. ft.). 
Reference was also made to a new law which authorised 
gas undertakings to appropriate privately-owned land 
and issue bonds that were guaranteed by the Govern- 
ment, who thereby hoped to regulate and further the 
development of the industry. The author expressed 
the belief that there were great possibilities in the way 
of arranging for a supply of gas to towns with 10,000 
inhabitants, which would lessen the number of un- 
employed workers in the industry, since 30 new gas- 
plants would be required for the purpose. 

The contribution entitled “‘ Les Problemes Generaux 
Reiatifs & la Production et & la Distribution du Gaz en 
Belgique,” by Mr. H. Lassalle, was a continuation of 
the paper presented at the Stockholm meeting of the 
Conference by the same author in collaboration with 
Mr. M. Célis. In referring to the bad management of 
low-temperature distillation processes in Europe and 
the methods to be followed in effecting improvements, 
the author mentioned the advantages offered by the 
simultaneous dilution and carburation of the gas 
produced in coke-ovens. In regard to the general 
distribution of gas in the country, it was said that 
though the piston type of compressor was still used, 
special forms of rotary compressors were favoured in 
certain places. A t deal of attention was now 
given to the protection of the metallic parts of the 
plant against electrolytic corrosion, and it was claimed 
that the deterioration of rubber joints on the mains of 
low-pressure systems could now be avoided by utilising 
a recent German patent involving the use of synthetic 
rubber which was superior to the natural material in 
regard to resisting decay. The increased demand for 
gas in the country since the year 1933 was discussed in 
relation to the legislative and administrative factors, 
which seemed to indicate a trend toward the concentra- 
tion of the industry into a few large coke-oven estab- 
lishments, annexed to which were factories engaged on 
the recovery and treatment of the by-products. 

The Bureau of Mines in China presented a report, 
under the heading ‘‘ Organisation of the Production, 
Processing and Distribution of Coal and Coal Products 
in China, with a Supplement on Liquid and Gaseous 
Fuels,” in the course of which it was stated that though 
the estimated total reserves of petroleum and shale-oil 
in the country amounted to 4,700,000,000 barrels, only 
a small fraction of these resources were drawn upon at 
the present time. The petroleum consumed was there- 
fore almost entirely of foreign origin, but, on the other 
hand, the daily production of natural gas in the 
Szechuan Basin attained the value of 18,000,000 cub. ft. 
This area represented the richest reserve of natural gas 
in China. 

Attention was drawn to the different sources of gas 
supply in Austria, in a contribution presented by the 
Ministry of Commerce in Austria, and bearing the title 
“‘ Organisation der Gewinnung, Befoerderung und Ver- 
teilung von Natur-Gas and Hergestelltem Gas.” The 
problem of production and utilisation of natural gas 
was examined with particular reference to the procedure 
followed in certain of the municipal undertakings, 
which included the gas plant in Vienna, where about 
530,000,000 cub. ft. of gas was used annually for the 
generation of electricity in the city. In the general 
survey of the subject, the control of the Government 
in regard to management was considered in connec- 
tion with the competitive conditions under which the 
industry had operated during recent years. 

Mr. A. Baril, in the course of his paper entitled 
“‘ Organisation de la Production, du Transport et de 
la Distribution du Gaz Naturel et Artificiel,’’ remarked 
that while France possessed no important resources in 
the form of ostentte , the country was well supplied 
with the manufactured variety, in the production and 
sale of which the Government was interested only as a 
consulting authority. In the year 1934, the quantity 
of manufactured gas sold to the five million consumers 
of the commodity exceeded 65,000 million cub. ft., the 
return for which amounted to 1,500 million francs. 
Municipalities were sole owners of 50 installations, and 
part owners of 30 others that helped to make up the 740 
gas-works in the country, which gave employment 
to about 36,000 persons whose annual wages totalled 
425 million francs. In this connection it was added 
that four of the gas-works each produced in a year 
more than 1,770 million cub. ft. of gas, and 580 of the 
plants had annual productions of less than 35 million 
cub. ft. Many of the coke-ovens situated in the mining 
districts delivered their gas to distributing establish- 
ments, where in the case of medium-sized towns either 
continuously or intermittently operated vertical retorts 
were used ; in large centres of population, on the other 
hand, there were to be found a number of inclined 
retorts and coke-ovens, as well as carburated water-gas 
installations. It was generally admitted, the author 
continued, that about 50 km. represented the maximum 
limit of distance for the economical transmission of 
gas in France. Central gas works were being gradually 
developed. 

On this account the industry was at present under- 
going a process of centralisation under the ownership 





of a few large concerns, and progress in this direction 
was facilitated by the public authorities. The fact 
that no part of the country possessed an advantage 
over the others with respect to the production of gas, 
was the reason why there were only a few high- 
pressure transmission systems in France. Conse- 
quently low-pressure systems fitted with the collapsible 
type of gas holder working with water seals represented 
the common practice, though there were several high- 
pressure containers and waterless gas holders to be 
found in various parts of the country. In view of the 
severe competition encountered due to alternative 
forms of thermal energy, gas companies attracted con- 
sumers by means of a special scale of tariffs in certain 
circumstanccs. 

In presenting his paper on the “ Organisation of the 
Production, Transportation and Distribution of Natural 
and Manufactured Gas in the United States of 
America,” Mr. H. Dickerman gave a detailed account 
of the various problems encountered in this class of 
work. The author’s estimate of the cost for trans- 
mission, on the assumption that a plant was working 
at 60 per cent. of its full capacity, was of the order of 
2 cents per therm unit over a distance of 1,000 miles, 
which was stated to be about 60 per cent. less than the 
corresponding figure for Great Britain; the difference 
of the cost for the two countries could be partly ac- 
counted for by the fact that the energy required to 
propel the gas was derived from sources of natural gas 
in the case of American undertakings. 

The author proceeded to consider the changes that 
had taken place in regard to the sources of supply, 
which had been influenced by the discovery of large 
quantities of natural gas, increase in the output of by- 
products by means of the cracking processes used in 
refineries engaged on the production of petrol, increase 
in the quantity of the gas and by-products obtained 
in coke-oven operations, the sale of liquefied gases, 
and the effect of such supplies on establishments using 
the gas generated from producer-plants and blast- 
furnaces. The examination of the matter showed 
the consequences of these changes with respect to the 
process of manufacture by private concerns, which had 
in turn led to the substitution of gases derived from 
natural sources, coke-ovens and oil refineries for the 
gas that was formerly produced in retorts and water- 
gas plants. Recent discoveries of extensive supplies 
of natural gas had given rise to additiona] problems 
for solution on the part of companies who were obliged 
to modify their installations so as to deal with either 
the manufactured or the natural product, or a rich 
mixture of both. The author commented favourably 
on the possibility of mixing liquid propane with blast- 
furnace gas, to meet the requirements of consumers 
needing a mixture with a reasonably high calorific 
value. 

In the main the speaker endeavoured to indicate the 
constantly changing factors of importance involved 
in the use of natural fuel-energy for both industrial 
and domestic purposes, and the new fields of applica- 
tion that had arisen on account of the competition which 
operated between the different interests concerned. 

is had resulted in reorganisation of the commercial 
side of the industry, which had a bearing on the corre- 
sponding distribution of the electric supply stations 
over the country. It was said that a connecting link 
between these two spheres of activity was to be found 
in the fact that combustible gases were used mainly 
as fuels, including the source of energy for both large 
and small types of internal-combustion engine. More- 
over, large quantities of natural gas were utilised as 
fuel in the central generating stations working with 
steam turbines and boilers. 

The report presented by the American Gas Associa- 
tion, on the “ Organisation of the Production, Trans- 
portation and Distribution of Natural Gas and Manu- 
factured Gas by Utilities,” contained statistical data 
on the history of the industry. It was recorded that 
in the year 1934 the thermal equivalent of the manu- 
factured-gas sold amounted to 52 trillion kilogramme 
calories, and that of the natural gas equalled 242 trillion 
kilogramme calories ; these figures were said to repre- 
sent respectively 1 per cent. and 4-7 per cent. of the 
total energy consumed simultaneously in the form of 
coal, oil, natural gas and water power in the United 
States of America. In the early stages of development, 
pipes of short length and small diameter were used for 
transmitting the natural gas, and at pressures in the 
neighbourhood of 80 lb. per square inch, but with the 
discovery of new supplies and growth in the demand, 
the values of the diameter of pipe and working pressure 
were increased. To illustrate current practice, reference 
was made to an installation erected in the year 1930, 
in the case of which the principal market situated 
1,000 miles from the source of supply received gas that 
was conveyed through a pipe 24 in. diameter, at a 
working pressure of 800 lb. per square inch. This par- 
ticular system was designed, on the basis of a load 
factor of 70 per cent., to deliver daily 175,000,000 cub. 
ft. of gas with a heat content amounting to 1,840,000,000 





therm units. 
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As the pressure of natural yas at the wells was usually | 86 per cent. of the electricity consumed in the country, 


insufficient for the purpose of transmitting the required 


quantities of gas from the sources to the markets, | system, 


through line 
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s that were inter-connected to form a single 
The transmission lines owned by this group 


compressors formed an essential part of the equipment. | of companies had proved to be of the greatest value to 
In modern practice, gas engines coupled direct to the | the cities and towns served, the author continued, 


compressors were utilised in this connection, the ay 


of the engines ranging from 50 h.p. to 1,300 h.p., but in 


particularly for places that had previously had isolated 
plants, since such centres of population now had 


favourable circumstances electric motors were pre-| access to a very reliable system with a considerable 


ferred to gas engines. Three 
tributing systems were to be found within the bound- 
aries of cities and towns, namely, low-pressure plants 
working at | lb. per square inch, medium-pressure in- 





general types of dis-| capacity. 


The various compan‘es had always been able to 
satisfy the demand for gas and electricity, and the 
growth of business was ensured by sound financial 


stallations operating at from 3 lb. to 5 lb. per square | factors, which involved official protection for the con- 
inch, and a high-pressure type working up to 90 Ib. | sumers in regard to the cost of gas and electric service. 


per square inch. 


According to the report the outstand- 


In his paper under the heading of “‘ Organisation des 


ing accomplishment of the manufactured-gas industry | Entreprises d’Electricité et de Gaz Livrant & des Tiers 


in recent years had been the development of methods |et Financees par les Capitaux Privés, 


” R. 


Mr. van 


in the way of producing the gases required for supple-|Cauwenberghe remarked that during the past year 
menting the supply of natural gas during periods of | the central stations owned by Belgian municipalities 
maximum demand, and as a substitute for the natural | had supplied 195,000,000 kWh units, compared with 


commodity In Cases of emerge ney. 


ORGANISATION AND REGULATION 
anp Gas Uri.ities. 


Section LIT. 
or ELectre 

The papers included in Section II] were devoted 
to the general subject of Organisation and Regulation 
of Electric and Gas Undertakings, among which was 
a contribution entitled “ Organisation des Sociétés 
Electriques et Sociétés de Gaz Privées,”’ by Mr. W. 
Tobler, who said that the greater part of the gas 
enterprises in Switzerland were owned by the various 
municipalities, though not quite to the same extent 
as in the case of electric generating stations. The 
private gas companies produced only 990,000,000 cub. ft. 
of the commodity in a year, and operated 1,136 km. 
of the pipe-lines, 17-5 per cent. of the mains in 
the country. The municipal authorit’es exercised no 
authority over the privately-owned systems, since the 
latter were bound only by their contracts with the 
cities and towns which were served by them; more- 
over, financial bodies had no control over the industry, 
the private companies in which were financed with 
common stocks and bonds sold on the public market. 
During the years 1882 and 1900 electric supply under- 
taking passed through an experimental stage, so that 
privately-owned concerns were small in number during 
that period, since the energy generated was used 
mainly as a means of lighting, in which connection 
there was direct competition with gas works. At that 
stage of development the field of application for the 
electricity produced in a works was limited to an area 
of about 2 square miles, due to limitation of the working 
voltage. The situation was rendered more difficult 
due to the competition for the business of lighting 
frequently resulting in the acquisition of the electric 
plants by the then financially stronger gas companies, 
unless the procedure was prohibited by the Government. 

The Utility Regulation Board of China contributed 
a report on the “ Organisation of Private Electric 
Utilities in China,” which recorded the fact that 
privately-owned and managed electricity works sup- 
plied about 90 per cent. of the total energy generated 
in the country, While few of the private concerns were 
directly connected with banking interests, it was 
stated that one of the fourteen large supply under- 
takings was owned and worked by a group of banks, 
which was in the process of constructing a new genera- 
ting station, in the city of Nanchang. In general, 
however, each of the private companies owned and 
operated a single station that delivered power within a 
prescribed area, and in this connection attention was 
drawn to the absence of complicated conditions «uch as 
were associated with the amalgamation of power 
stations and the formation of holding companies. 
Consequently, finencing by means of corporate bonds 
was not widely practised, as only a few of the private 
undertakings worked in conjunction with other kinds 
of public services, such as water-supply and electric- 
tramway systems, It was, nevertheless, noted that 
some of the generating stations engaged in meeting the 
industrial demand for electricity supplied their surplus 
power to the public, 

A brief description of the principal supply companies 
for electric power and gas in Chile was given by Mr. R. 
Simpson, in a paper under the heading of “* Organisation 
of Private Gas and Ele tric Utilities,” in which it was 
recorded that, with the exception of two plants, all the 
companies in the country were privately owned ; the 
capacity of the works concerned in the exceptional | 
cases did not exceed 0-1 per cent. of the total involved. 
The gas works managed privately were confined to 





nine cities and towns, and the largest of these installa- 
tions produced 78 per cent. of the total output of gas, 
while the two largest together controlled 94 per cent. 
of the total quantity. With regard to electricity, more 
than 95 per cent. of the total production was accounted 
for by five companies, two of which were controlled by 
financial interests in the United States of America, but | 


the figure of 1,905,000,000 kWh units for the privately- 
owned concerns in the country, to both of which 
types of undertaking industrial plants had delivered 
127,000,000 kWh. These industrial establishments, it 
was added, had at the same time themselves used 


their own plants. The private and municipal electric- 
supply enterprises in the country together owned 
34 generating stations, with an average capacity of 
38,500 kW, the utilisation of which was influenced by 
the various economic factors mentioned in the paper. 

In the year 1932, consumers of electricity formed 
27-53 per cent. of the population in the United States 


of America, compared with the figure of 1-83 per cent. | 


for the year 1902, according to the data given by 
Mr. J. F. Fogarty, in a paper on the “ Organisation and 
Regulation of Electric and Gas Utilities.” During 
the period under review, the output of the privately- 
owned plants had increased 32-fold, involving a multi- 
plication of the capital and revenue by 25, giving at 
the present time investments exceeding 12 billion 
dollars in value. In view of the large sums of money 
required for the purpose of development, ownership 
of the industry was widely distributed among the 
investing public, in contrast to a few commercial 
groups. 

The Water-Course and Electricity Department of 
Norway presented a report on * Public Regulation of 
Private Electric Utilities in Norway,” where the 
supply of electric energy was said to depend almost 
entirely on water power, since there was available 
about 9,200,000 kW, or approximately 80 billion 
kWh units annually, only 14 per cent. of which was 
at present utilised. The foreign capital involved in 
this and related industries had given rise to a number 
of Government measures that tended to confine the 
ownership to municipal bodies, who now produced 
91 per cent. of the total energy consumed in the 
country ; it was added that gas works also were owned 
mainly by various municipalities. 

Mr. J. Jacqmin contributed a paper with the title 
“ Réglementation par les Pouvoirs Publics de Entre- 
rises d’Electricité et de Gaz Livrant & des Tiers et 
‘inancees avec des Fonds Privés,” where it was 
recorded that only 35 of the 2,672 communities in 
Belgium were unprovided with a supply of electric 
energy. The author said that the only flaw in the 
present regulation of the industry was the lack of 
legal power on the part of the district agencies to cope 
with the contracts made by the powerful corporations, 
since the latter combined into groups for the purpose 
of developing “ areas of interest,” within which outside 
competition was forbidden. This factor entered also 
into the field occupied by gas undertakings, with the 
difference that this industry was regulated by the 
common law of the country, and not by means of 
special statutes as in the case of electricity. 

Only about 31,000 h.p. of the very large reserves of 
water power are at present utilised in Costa Rica, 
due to the wide variations in the rate of flow of the 
rivers, according to the information given by Mr. F. 
Bolafios, in his paper under the heading of “ Public 
Regulation of Hydraulic and Electric Power in Costa 
Rica.”” The resources of such power were nationalised 
by the creation of the Servicio Nacional de Electricidad 
for the development of all sources of water power 
yielding more than 500 h.p. This official body had 
also been authorised to purchase existing hydro-electric 
installations having a capacity exceeding 3,000 h.p., 
to erect a new plant of 10,000 h.p. for serving the 
central plateau of the country, and to distribute the 
surplus energy produced by the plant situated at 
Tacares. It was noted that the above-mentioned 
national service was financed by native and foreign 
capital, but the Government exercised complete con- 
trol over the rate of charges and the granting of con- 
cessions, with the exception of works that supplied 
energy to the city of San José, and the surrounding 


in this respect the other three were entirely Chilean. | districts, which were at present fulfilling a short-period 


The different generating plants and 
systems of the former of these two groups supplied | 





transmission | contract in this connection. 


(To be continued.) 
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Wood-working Machinery Equipment.—A folder fr: in 
Messrs. Thomas Robinson and Son, Limited, Rochdak 
Lancashire, relates to cutters, grinders and subsi liary 
equipment for woodworking machines : useful informa. 
tion on cutter grinding is presented. 

Gas Water Heaters.—Leaflets received from Messrs. 
Ewart and Son, Limited, 346-350, Euston-road, London 
N.W.1, deal with this economical solution of the subject 
of constant hot water supply for flats and housing schemes 
by means of various types of gas-heated water appliances. 

Controlled IUumination.—Messrs. M. and C. Switchgear 
Limited, Kelvinside Works, Kirkintilloch, Glasgow, 
have sent us a leaflet setting out the use of magnetically 
operated contactors of single-, double-, triple- and four pole 
types for the local or remote control of electric lighting 
in many applications. 

Laboratory Machinery.—Crushing, grinding and screen. 
ing machines, specially built for use in laboratories, 
are illustrated and described in the latest publication of 


Messrs. Sturtevant Engineering Company, Limited, 
147, Queen Victoria-street, London, E.C.4. Various 
specification tables give output figures. 

Hydraulic Pump Units.—Self-contained _ portable 


electric pump units for hydraulic press work are described 
in a leaflet from Messrs. Pump Unit, Limited, 25, Coptic- 
street, New Oxford-street, London, W.C.1. Various sizes 
are available for low pressure up to 200 Ib. per square 
inch, and high pressure up to 5,000 Ib. per square inch. 

Galvanometers and Switches.—Portable moving-coil 
reflecting galvanometers with self-contained optical 
systems, and self-aligning, self-adjusting and self-cleaning 
dual-contact switches for all purposes are referred to in 
two pamphlets recently published by Messrs. H. Tinsley 
— Company, Werndee Hall, South Norwood, London, 
S.E.25. 

Spun Iron Pipes.—A brochure has been published by 
Messrs. The Stanton Ironworks Company, Limited, near 
Nottingham, to illustrate their ‘“‘ New” spun cast-iron 
pipes. The new method of casting avoids chill and 
results in considerable increase in the ductile strength 
and — of cast-iron pipes over former products, 
without loss of tensile strength. 

Flow Indicator and Priming Device.—An indicator for 
flow in a pipe line, made in sizes suitable for pipee of 
2-in., 3-in. and 4-in. bore, is described in a folder forwarded 
by Messrs. Mather and Platt, Limited, Park Works, 
Manchester; an arrangement for keeping automatic elec- 
trically-driven centrifugal or turbine pumps constantly 
primed is referred to in a second leaflet. 


Valves.—Cast-steel valves for marine work, separated 
valves consisting of a piston check valve and a stop 
valve within a single body, and non-return valves, are 
items dealt with in a recent issue of Valve Values, issued 
by Messrs. The Edward Valve and Manufacturing 
Company, Inc., East Chicago, Indiana, U.S.A. The use of 
Stellite for facing seats and discs is stressed. 

Electrical Equipment for Printing Works.—Hlustrated 

ublications on this subject have been received from 
— J. H. Holmes and Company, Limited, Hebburn- 
on-Tyne. These deal with alternating-current and 
direct-current motors, reel-stands and web-tensioning, 
anti-wind devices with web-breakage detectors and sheet- 
severers, and group driving in connection with rotary 
newspaper-printing presses. 

Open Steel Bridge Decks, &c.—Interesting examples of 
bridges surfaced with the Irving open steel decking are 
illustrated in a brochure received from Messrs. Estler- 
Irving, Limited, Oxford-avenue, Trading Estate, Slough, 
Buckinghamshire. This system has been fully described 
in ENGINEERING, and has advantages as regards lightness, 
cleanliness, &c. Continuous steel armouring for roads 
is another product dealt with. 

Diesel-Electric Rail Cars.—The Chemins de Fer du 
Nord, France, have recently put in service two high-speed 
rail cars, each fitted with two 140-h.p. Diesel-electric 
sets, mounted one on either bogie. Constructed by 
Ateliers de Construction Oerlikon, Oerlikon, Switzerland, 
they form the principal subject in the Bulletin Oerlikon 
No. 181/182, received from Messrs. Ocrlikon, Limited, 
Victoria House, Southampton-row, London, Wwc.l. 

Gas Equipment for Laboratories.—Messrs. Griffin and 
Tatlock, Limited, Kemble-street, London, W.C.2, call 
attention to the merits and constructional features ol 
modern gas equipment for laboratories, in a well-illus- 
trated brochure circulated by arrangement with The 
British Commercial Gas Association. A new colori- 
metric apparatus for quantitative estimation of toxic 
gases in low concentrations is the subject of a separate 
leaflet. 

Pumps and Ventilator—The principal features o! 
small Rateau centrifugal pumps with single inlet impellers 
are given in a leaflet to hand from Messrs. The Bryan 


Donkin Company, Limited, Chesterfield. — Another 
leaflet deals with the Rateau “ Aeroventilator,” described 
some time ago in our columns. This is @ compressed 
air-operated turbine blower intended for secondary 


ventilation in mines; it can be employed as a blower 
or exhauster without modification. 

Electric Cables and Condensers, &c.—A 
literature has been received from Messrs. British Insulated 
Cables, Limited, Prescot, Lancashire, dealing with a 
wide variety of uses for Pernax, an unvulcanised material 
composed of high-grade rubber, mixed with per 
waxes and powders, and possessing high waterproo! ane 
insulating qualities. Accompanying pamphlets are 
concerned with oil-filled cables for 33-k\ and over 
(Pirelli system), and paper dielectric and clectrolyt 
condensers for radio work, television, telephony 4 
neon signs. 


quantity of 





MARCH 26, 1937.| 





ENGINEERING. 





335 





HYDRO-ELECTRIC DEVELOPMENT 
IN NORTHERN ONTARIO. 


\monG the more recent developments carried out 
in Canada, the schemes of the Hydro-Electric Power 
Commission of Ontario for utilising the great rivers 
of the northern section of that Province are of 
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villages. First opened with two generating units, 
the plant has since been equipped with its full 
complement of five, and is the largest in Northern 
| Ontario. 

Speaking on this development, some time ago, 
Mr. T. Stewart Lyon, chairman of the Hydro- 


























Electric Commission of Ontario, stated that the 
| Cogemsianion was doing all it could to remedy the 
lack of power at low prices for this important area. 





onsiderable interest. In this area there are great 
prospects of industrial activity, although this has 
heen largely delayed owing to the difficulty of 
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Fie. 3. Srre or Asitist Station AND DivERsSION TUNNELS. 

transporting fuel to it for the production of power. | The district is 550 miles north of Toronto, and owing 
With cheap hydro-electric power, on the other hand, 'to distance and difficulties of transport, thermal- 
the promise of the future is very good. The area| electric plants were out of the question. At Rat 
in question lies between the Great Lakes and James | Rapids on the Albany River, 700 miles north of 
Bay, and the favourable influence of the work | Toronto, an enterprise had had to use wood for 
already done is now being reflected in increased | fuel, with the result that the cost of power worked 
Production, |out at 200 dols. per horse-power per annum. The 


Though there are other producers in this field, the | substitution of hydro-electric power had at once 
Hydro-Electric Commission now has the largest | reduced the figure to 65 dols. per horse-power. It 
output. The most interesting of the Commission’s | was impossible to develop the important mining 
plants in this area is that at Abitibi Canyon, whence | industry on either imported coal or oil, or upon 
Pewer is now transmitted to mining districts and | native wood. 


The industry involved the treatment 








pulp and paper mills, as well as to towns and | oi great quantities of low-grade ore, and commercial 


profit was only possible with cheap power. One 
quarter of the gold won from the mines is from 
marginal ores, and now that power is available a 
great expansion in working these is anticipated. 
Before the Abitibi plant was available, the standard 
contract for current was 50 dols. per horse-power 
per annum for the life of the mine. The Commission 
now sells power at 32.50 dols. per horse-power and 
lower rates for larger quantities, without 


at 


Fry ma cning 


INTERIOR OF COMPLETED ABITIBI STATION. 


requiring any agreement regarding the life of the 
mine. 

The power is employed at the mines for all the 
usual purposes, and in addition for smelting copper, 
as a result of tests carried out by Messrs. The Inter- 
national Nickel Company at Sudbury, 250 miles 
south of Abitibi Canyon. As is well known, the 
copper obtained at these mines is a by-product of 
the nickel industry. The electric reduction plant 
for copper has been installed at a cost of 6 million 
dollars, and has an output of 12,000 tons per month. 
In another area, i.e,, on the James Bay slope, pulp 
mills formerly used steam produced with coal brought 
in from Pennsylvania. In some cases small hydro- 
clectric plants were installed on individual water- 
falls, but the power from single plants when applied 
to produce steam was often unsatisfactory and 
unreliable. Since the Abitibi Canyon plant has 
been brought into operation some of these mills 
have turned over to it and have increased their 
electric-boiler capacity eight-fold, with much greater 
output, 

As is known, Ontario is by far the largest producer 
of gold of all the provinces of Canada. The output 
at the present time is about 80 million dollars 
annually, and with the power now available it is 
expected that this will increase to 100,000,000. 

The Abitibi, as shown in Fig. 4, page 336, is on the 
northern slope of the divide which extends through 
Ontario, the river flowing into James Bay on the 
Hudson Bay. At the site chosen for the development. 
the river, after descending a number of rapids, forced 
its way through a narrow gorge, the rock walls of 
which are 175 ft. high. The place proved excellent, 
as may be gathered from the view reproduced in 
Figs. 1,3and5. The usual procedure was followed of 





diverting the flow and carrying out the work inside 
coffer dams. Two diversion tunnels, 28° ft. in 
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diameter, were driven on the west side of the river- 
The river bed was unwatered for a length of 1,500 ft. 
in order to get a satisfactory fall for the tailrace. 
When the excavation for this had been completed, 
charges were laid in the downstream coffer dam, 
which was blown up and cleared in a single blast. 

In order to facilitate the construction of the 
power plant and dam in which it is incorporated, a 
double track bridge was erected across the gorge, 
consisting of two principal spans, one of 150 ft. | 
and the other of 300 ft. It was 30 ft. wide and in| 
addition to accommodating two standard gauge | 
railway tracks, carried two large revolving gantry | 
cranes. In general arrangement, the plant consists 
of a concrete gravity-type dam, provided with a| 
spillway on the east side capable of passing at| 
maximum flood discharge, 150,000 cusecs. This is | 
shown in Fig. 6. The power house, of which an 
interior view is given in Fig. 2, and an exterior 
view in Fig. 1, is embodied in the downstream side | 
of the dam. The plant was installed in it by the | 
aid of a 100-ton travelling crane working on the | 
dam and capable of unloading the machinery from | 
the cars, transporting it along the dam, and lowering | 
it through hatches in the power house roof. . The | 
lift was 177 ft. The crane is shown in Fig. 7. 
Temperatures at the site range from 110 deg. F. 
in the sun in the summer to about 50 deg. F. below 
zero in winter; snow falls are also frequent and 
heavy. ‘To meet these conditions, the power house 
roof was coated with a l-in, thickness of crushed 
stone and bitumen mixture, to which was afterwards 
applied a dressing of tar and sand. 

The penstocks are 18 ft. in diameter and extend 
down the face of the dam to join the scroll cases, 
embedded in the concrete base of the power house. 
The penstocks are protected from extremely low 
temperatures by being covered in by continuous 
roofing carried on steel frame work. The roofing 
consists of porous concrete slabs of a high insula- 
ting value, protected on the outside by a layer of 
gunite. 

The complete plant now installed consists of five 
units of 66,000 h.p., and a house unit. These 
units exceed in rating the large machines installed 
in the Commission’s Queenston power house, and 
are equalled only in Canada by the turbines at the 
Chute-a-Caron plant on the Saguenay River, 
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TRANSPORTER CRANE FOR Powrr-Hovuse Pant. 


America. The construction work at Abitibi involved ; ward to Hunta switching station, 57 miles distant, and 
1,240,000 cub. yds. of earth and rock excavation, |on the Canadian National Railway system. From 
and the placing of 527,000 cub. yds. of concrete.| Hunta a double-circuit line goes 190 miles further 


Power, during the progress of the work, was brought 
by transmission line from the Abitibi Electric 
Development Company's plant at Island Falls, 
30 miles distant. 

The original plans for the Abitibi development 
were drawn up by Mr. G. F. Hardy, consulting 
engineer, of New York, and the work at the site 
was begun in 1930. The Hydro-Electric Commis- 
sion having entered the Northern Ontario area in 
1929, took over the work in 1932, and it was carried 
to completion by the Commission’s staff. The 
Northern Ontario district involved is “shown in 
Fig 4. Power is transmitted from the generating 
station by two double-circuit steel-tower lines south- 








south, to the Sudbury district, this being through 
largely undeveloped areas, and often 20 miles from 
the railway, although about 35 miles from Hunta 
it passes through the rich Porcupine districts con- 
taining the Hollinger, McIntyre and Dome gold 
mines. About 60 miles further south the line 
crosses what is believed to be an extension of the 
Kirkland Lake formation, a possible future gold- 
mining area. The line ends at Coppercliffe. the 


centre of the International Nickel Companys 

activities. 
Power is also transmitted from Hunta im 4 
niles to 


south-easterly direction, a distance of 37 m , 
Iroquoise Falls, where there are paper mills, ane 
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thence on a further 57 miles to the Kirkland Lake | Gilbert had chosen aluminium because it was 
Goldfields, where the Lake Shore, Wright-Har-| cheaper than copper. He had undertaken to make 
yreaves, Teck-Hughes and other mines are located. | the statue for a certain sum, and on looking into 
Another 39-mile line is carried on to the new|the matter had realised that it would have to be 
Matachewan district. Another short branch from} made of a metal less expensive than that usually 
Hunta runs west to pulp mills at Smooth Rock|employed for statuary. He (Mr. Freeman Horn) 
Falls. had discussed the question of the metal of the 
The main transmission is at 110 kV. In the| statue with Messrs. Johnson, Matthey and Company, 
construction of the lines water transport was used | Limited, and while they had no documentary evi- 
as much as possible to distributing points, mech-|dence, there was a dictum among their older 
snical transport being employed beyond. In| employees that the firm had supplied the metal for 
maintenance, after heavy snow falls, dog-team | the statue. Mr. Freeman Horn also exhibited three 
patrols are employed. Temperatures go down to| aluminium medals made by the British Aluminium 
60 deg. and 65 deg. below zero in winter, but sleet |Company, the first at Foyers in 1896, the second 
does not give rise to the serious troubles arising | at Kinlochleven in 1907, and the third at Lochaber 
from this cause in the south. in 1929. Should the Institute desire to set up a 
The latest figures available show that in all its} museum, he offered these and other interesting 
Northern Ontario areas, the Hydro Electric Com- | mementoes in his possession as exhibits. 
mission, starting with 10,500 h.p. in 1930, was Professor R. 8S. Hutton, in a brief reply, empha- 
selling at October 31, 1936, 65,928 h.p. Expan- | sised that the weight of aluminium comprised in the 
sion in 1932 and 1933 was naturally small, but in| Shaftesbury Memorial was relatively small, the base 
the other years has varied between 10,456 h.p.| of the statue and the fountain, and its basin, were 
and 17,282 h.p. in the twelvemonth. In the|of bronze. During a recent visit to the United 
Abitibi district with which this article has been/| States his attention had been drawn to an alu- 
mainly concerned, 14 important mining properties! minium cap of pyramid shape which formed part 
are taking power from the Commission’s supply, | of the Washington monument erected in 1884. This 
ranging up to the 14,658 h.p. taken by the Huronian | cap, which weighed but 100 oz., had been recently 
Company of the International Nickel Company. | subjected to scientific examination, and the analysis 
In addition, the Northern Canadian Power Cor-| published in Metal Progress of December, 1934, was 
poration, itself operating a number of separate | very similar to those given in the paper. There was 
plants, takes supplies to the amount of 20,000 h.p. to no quest ion but that this fifty-year old metal had 
supplement its own resources. Forecasts suggested. | heen produced by the chemical process. 
if the district continues to develop at its present , 
rate, that the demand which the Commission would Roiiep Brass Strip. 
have to meet would amount to about 84,000 h.p. at! = * Directional Properties in Rolled Brass Strip,” 
the close of last year, and 110,000 h.p. by the end of | was the title of the second paper presented, 
1937. Various extensions and new plants are by Dr. Maurice Cook on Wednesday afternoon. 
possible to meet this, and greater calls. On the | In this contribution, Dr. Cook stated that the 
\bitibi River further development is possible north | tensile properties of brass strip in directions parallel, 
of the present site, while there are also suitable | normal, and at 45 deg. to the rolling directions had 
sites on the French and Mississauga Rivers. ‘been determined after progressively increasing 
|rolling reductions up to more than 90 per cent. 
| When the rolling reduction had been sufficient to 
induce a directional effect, the greatest strength and 
least ductility were obtained normal to the rolling 
| direction, while the converse obtained in the rolling 
| direction. When cold-rolled brass strip was finally 
CONTINUING our account of the meeting of the | annealed, it might show directional characteristics, 
lustitute of Metals, held in London on March 10) which were revealed both by tensile tests and by the 
and 11, we deal below with papers, presented on | occurrence of “ears” or waves on the edges of 
the afternoon of Wednesday, March 10, and with | cups, 0-50 in. in diameter and 0-42 in. in height, 
the annua! dinner held on that evening. |made in one operation from pieces cut from the 
’ strip. In annealed strip showing directional char- 
An ALuminium Statue oF 1893. | acteristics, the tensile strength was least and the 
THE first contribution considered bore the | ductility greatest at 45 deg. to the rolling direction, 
ttle, “An Aluminium Statue of 1893: Gilbert’s| and, it was in this position that ears were formed. 
Eros.” In this, the authors, Professor R. S.|The extent to which directional characteristics 
Hutton and Dr. R. Seligman, drew attention to the | existed in rolled and annealed strip was largely 
freedom from serious corrosion of the ‘ Eros ~ | determined by the conditions of the penultimate 
statue, forming part of the Shaftesbury Memorial in | and final annealings and by the magnitude of the 
Piccadilly Circus, London, after thirty-eight years’ | rolling reduction between these two annealings. 
*xposure, and to the fact that it was made of} In opening the discussion, Dr. C. J. Smithells 
un-alloyed aluminium. Dr. Seligman, who pre- | stated that he could add nothing to the paper in so 
vented the paper, stated that some minute drillings, | far as brass was concerned, bui his colleague, Mr. 
resulting from repair work, undertaken on the statue | C. E. Ransley, and himself had been investigating 
m 1931, having been obtained, these had been|a similar problem in rolled molybdenum sheet. 
te spectrographically and the amounts of | Molybdenum, like a-iron, had a body-centred cubic 
* mpurities revealed were surprisingly small. It | lattice and developed a very pronounced preferred 
alae ra therefore, to ascertain the origin | orientation on rolling. A certain amount of trouble 
eo etal, and, particularly, whether it had been had been experienced when the sheet was subse- 
ule by the electrolytic or by a purely chemical | quently subjected to cold-pressing operations, since 
le _— hay ype had been entirely | certain of the sheets developed cracks at 45 deg. 
thes a ~t " in the eourse of their searches | to the direction of rolling. This trouble was most 
—— n ao a enough to locate several | pronounced in sheet that had been cross-rolled and 
composition i — fog ot aluminium, the | then annealed. The results of X-ray study, however, 
a ee es W - ' he een determined by} had given a very clear picture of what happened 
ae 2 . ot ue composition of the samples | to the crystal grains during rolling. When rolling 
metal of oe ‘in & very similar to that of | was carried out in one direction only, the crystal 
ane . M 1€ te origin, but, on the other fragments arranged themselves so that the cube 
the eeien atm ae — = to that of diagonal lay in the direction of rolling, and the 
> ean Pina ntly produced electrolytically diagonal of the cube face lay in the rolling plane. 
Mr. W. Freon = Vaal age oe voy This allowed the crystals to have any orientation 
dicunsion, said - _ yisod ne hog y speaker in the | with regard to this direction. | If the sheet were now 
taken ee ‘ “. _ M a » yard had been rolled at right angles to the first direction, the other 
had not been pre Gnd — ~ history, but |diagonals of the cube face were aligned in the 
nical nature. He ‘s, ~ ow any ing of a tech-| surface of the sheet and now all the crystal frag- 
clusion that it w. ad, however, come to the con-| ments must have exactly the same orientation in 
‘twas pure metal, a fact which had |all respects. The final result was that the 100 
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denum, were now all lined up at 45 deg. to the 
direction of rolling, so perfectly that the sheet was 
brittle in this direction, although perfectly ductile 
in all other directions. Bend tests at various angles 
had confirmed these results. Annealing did not 
easily destroy this orientation ; in fact, it empha- 
sised the weakness at 45 deg. 

Mr. E. A. G. Liddiard asked whether in all cases 
“ears”? in the cups could be cured by paying 
attention to rolling conditions and to the annealing 
temperature of the strip. In a curve drawn by 
Dr. Cook, showing the connection between the 
height of ears and the directional characteristics of 
the material in respect of tensile strength, the points 
plotted showed a great deal of scatter ; in fact, it 
was surprising to see a line drawn through such a 
hazardous series of points. This led to the conclu- 
sion that either the method employed was not satis- 
factory or that there was some uncontrolled factor 
present. 

Availing himself of the President’s permission to 
discuss, at this stage, Dr. Northcott’s paper, which 
had been read that morning, Mr. H. M. Ridge said 
that the contribution dealt with zinc of 99-99 per 
cent. purity. This metal was interesting, but it 
had only been on the market a short time, and he 
hoped Dr. Northcott would publish similar data on 
the type of zinc normally employed for rolling into 
sheets. While the casting temperature employed 
was of great importance, the rapidity of cooling was 
still more important. Another point to bear in 
mind was the effect of the gas ; in metal of 99-99 per 
cent. purity the gas content was reasonably low, but 
in the metal now being rolled commercially the 
effect of gas was highly important. The next 
speaker, Mr. R. Chadwick, said that Dr. Northcott 
had made some comments on the cracking of the 
metal during the rolling operations. He suggested 
to the author that the cracks were actually present 
before the ingots were rolled and that cooling stresses 
had given rise to them. In ordinary commercial 
practice it was considered undesirable to cool ingots 
down before rolling. The percentage of cadmium 
added, namely, 0-75 per cent. was rather a large 
proportion to have present in zinc. 

Mr. C. Wainwright, who also discussed Dr. North- 
cott’s paper, said that during an investigation of the 
properties of certain magnesium alloys,* X-ray 
examination had shown that above rolling tempera- 
tures of about 200 deg. C., little or no strain was 
left in the material by rolling, as determined by an 
absence of broadening of the high-angle reflection 
lines. At lower rolling temperatures, however, 
where there was a considerable deterioration in 
mechanical properties, broad lines were invariably 
obtained. This strain could be removed by an 
extremely short anneal at 200 deg. C., and it had 
been therefore remarked that “the ‘ rate of anneal- 
ing factor ’ was of considerable importance, and that 
for successful hot-rolling the rate of removal of 
distortion by annealing should exceed the rate at 
which distortion of the lattice, by deformation, 
would occur.” It would be interesting to hear 
whether in the present work on the rolling of zinc, 
any observations of residual strain had been made 
by the X-ray method, and if so, whether there was 
evidence, under any conditions, of a similar fairly 
critical region. 

In closing the discussion on the papers by Drs. 
Cook and Northcott, the President remarked that 
he wished that the information contained in the 
former had been available in 1915 and 1916, In 
those days ears in brass and cupro-nickel strip had 
given serious trouble. The problem had finally 
been overcome by empirical means, but, had they 
possessed Dr. Cook’s data, it would have proved 
invaluable. 

Dr. Cook, in his reply, said that he was glad brass 
workers had not to face the difficulties encountered 
in the working of molybdenum. The brass strip 
upon which his experiments had been made had 
all been rolled in one direction. Mr. Liddiard had 
asked whether it was possible, by attention to the 
rolling and annealing operations, to eleminate 
entirely ears from the cups made from the strip. 
Such was definitely the case, and this applied in 
commercial practice, not only when using brass, 


* See Prytherch, Journ. Inst. Met., vol. lvi, page 133. 





how been proved. 


It was interesting to note that | planes, which were the cleavage planes in molyb- 


(1985). 





338 


but when working with copper and cupro-nickel. 
He regretted that Mr. Liddiard had cast some 
doubt on the curve connecting the height of ears 
and directional characteristics in respect of tensile 
strength. He himself certainly considered that it 
showed the influence of the tensile strength, at 
45 deg. to the direction of rolling, on the formation 
of ears. 

Dr. L. Northcott, in replying to the discussion on 
his paper, said that Mr. Bailey had commented on 
the omission of references to previous work. These 
references had been omitted simply on the ground of 
economy and because a short paper had been asked 
for. Much of the German work, however, referred 
to what he would call very impure metal, while 
other portions of it dealt with investigations on 
single crystals. Mr. Ridge’s comment on _ the 
material used, and his desire to see similar work 
done on commercial zinc, could only be answered 
by the British Non-Ferrous Metals Research 
Association, for whom the present research had been 
conducted. The purer the metal, the less important 
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been made to D.T.D. specifications, since the 
com position of the aluminium-bronze did not comply | 
with D.T.D. 160. The composition of the nickel- 
iron-aluminium bronze fell within the range specified 
by D.T.D. 197, but the elongation on 4,/ A, namely, 
10-8 per cent., was below the minimum of that 
specification. It was only right to say that the 
latter material had not been supplied as D.T.D. 197, 
and that, in normal production, bar of so small a 
diameter as 0-75 in. would not be made by forging. 
The low elongation reported by the authors was 
probably obtained on the ends of the rods, which 
would be rather cold in the finishing stages of 
forging. Forged bar of | in. diameter, and heavier, 
readily satisfied the requirements of D.T.D. 197, 
and gave elongations of the order of 17 per cent. to 
20 per cent. The fatigue limit, in air, as found by 
the authors, namely, +22-7 tons per square inch 
on a basis of 50,000,000 reversals, was in good 
agreement with the results obtained at his works, 
namely, +21-7 tons per square inch. 

The authors had, he thought, laid undue emphasis 





was the rate of solidification through the freezing 
temperature. A perfectly pure metal, as was well 
known, solidified at one temperature. As to the 
effect of gases no determinations had been made. 
He agreed with Mr. Chadwick that cracking during 
rolling could probably be traced to incipient cracks 
produced during the machining of the original slices 
of the ingot. The cadmium had been added for 
one purpose only, namely, to reduce crystal size. 


AND CoRROSION-FATIGUE TESTS OF 
BRONZEs. 


FATIGUE 


The third contribution considered was by Dr. 
H. J. Gough, F.R.S., and Mr. D. G. Sopwith, and 
dealt with “ The Resistance of Some Special Bronzes 
to Fatigue and Corrosion-Fatigue.” Mr. Sopwith, 
who presented the paper in the unavoidable absence 
of Dr. Gough, stated that tests had been carried out 
on four types of special bronzes to ascertain the 
suitability of these materials for special aircraft 
purposes. The materials consisted of phosphor 
bronze, aluminium bronze (10 per cent. aluminium 
to D.T.D. specification 160), beryllium bronze 
(2°25 per cent. beryllium), and Superston L 189 
bronze to D.T.D. specification 197, the percentage 
composition of which was aluminium 8-12; iron, 
4-6; and nickel, 4-6. The fatigue tests had been 
carried out in air and in the salt-spray apparatus 
in rotating-beam machines of the N.P.L. type, in 
which a uniform bending moment was applied over 
the whole length of the test portion by means of 
equal upward and downward loads at the enlarged 
outer end of the specimen. The cyclic frequency 
in all cases was about 2,200 stress cycles per minute 
and all tests had been made on an endurance basis 
of 50 million cycles. The results showed that the 
corrosion-fatigue resistance of the bronzes compared 
favourably with that of stainless steels, the beryl- 
lium bronze, in particular, having the highest 
corrosion-fatigue resistance of any material so far 
investigated by the authors. At present, however, 
beryllium bronze was extremely expensive, costing 
about 16 times as much as the other bronzes dealt 


with. The endurance limit of this material in salt 
spray was + 17-4 tons per square inch, for 5 « 10° 
cycles. The fatigue resistance in air of Superston 


bronze, namely + 22-7 tons per square inch, was 
exceptionally high for a non-ferrous material, but the 
alloy appeared to be highly susceptible to stress- 
concentration effects. The phosphor-bronze had, 
in spite of a low fatigue limit in air, a comparatively 
good corrosion-fatigue resistance, the ratio of endur- 
ance limit in salt-spray to ultimate strength of 0-42 
for this material b>ing equalled only by beryllium 
bronze, the next highest values being 0-28 and 0-27 
for the Superston and aluminium 
spectively. 

Mr. A. J. Murphy, who opened the discussion, 
stated that, in view of the fact that their superior 
corrosion-resisting properties had been one of the 
most important reasons for the use of copper alloys, 
it was surprising that their corrosion-fatigue proper- 
ties had not been studied extensively hitherto. He 
believed that the present was the first contribution 
on the corrosion-fatigue properties of the bronzes 
that had been read before the Institute. 


bronzes, re- 


lt was 


perhaps a little unfortunate that references had 





on their observations in reference to the limit of 
| proportionality and notch sensitivity of this bronze, 
}and it would be unfortunate if this created a wrong 
|impression. A figure for limit of proportionality of 
| 2-4 tons per square inch had been quoted. From a 
stress-strain curve obtained in his works’ labor- 
atory, using the Lamb roller extensometer, a limit 
of proportionality of 12-8 tons had been deduced. 
The other mechanical properties of this same sample 
had been : ultimate tensile stress, 51-44 tons per 
square inch ; 0-1 per cent. proof stress, 30-28 tons 
per square inch; elongation on 4,4/ A, 17-0 per 
cent. ; and Brinell hardness number,212. The figure 
of 2-4 tons per square inch quoted was so far 
removed from anything experienced by his colleagues 
and himself that he thought some error had crept 
into the paper. He understood, however, that such 
was not the case, but thought the matter warranted 
a re-examination if the authors had the opportunity. 
The references made in the paper to notch sensi- 
tivity were also important. The evidence on this 
point appeared to be the breaking of a tensile test 
piece at the gauge marks and the failure of three 
fatigue test specimens at the collars locating the 
ball bearings. At his works, fatigue tests had been 
carried out using single-point loading with specimens 
having radii of 0-04 in. and 0-0024 in. at the stress 
fillet. A typical result with the 0-04 in. fillet 
showed an endurance of 31,400,000 reversals, with a 
range of stress of +17-1 tons per square inch. With 
a fillet radius of 0-0024 in., the endurance limit 
was +16-1 tons per square inch. The reduction of 
the safe range of stress due to this sharp corner was 
therefore less than 27 per cent. Comparing these 
results with observations on other materials of 
similar tensile strength, it would be found that in 
steel having tensile strengths of 40 tons to 60 tons 
per square inch the reduction in fatigue strength 
caused by a sharp change of section had been 
| reported at various figures between 30 per cent. and 
| 63 per cent. It might safely be concluded, therefore, 
that bronze complying with D.T.D. 197 was not 
more notch-sensitive than other materials of similar 
tensile strength. 

The only other speaker, Mr. W. T. Griffiths, 
thought that it was unfortunate that the National 
Physical Laboratory had employed material which 
did not conform to a specification that they had 
quoted. He felt that research workers should be 
provided with material which would give results 
that would be comparable when similar material 
was used in other applications. 

Mr. Sopwith, in reply, said that the proportional 
limit of their Superston bronze was admittedly very 
low and the behaviour of the material was distinctly 
unusual in this There appeared to be, 
however, a quite sudden deviation from the curve 
2-4 tons per square inch, but the 0-1 per cent. 





respect. 


at 2 
proof stress was very high and was in the neighbour- 
hood of 35 tons per square inch. In connection with 
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obtained by Mr. Murphy had agreed so well with 
theirs. 

Mr. Griffiths had said that it was unfortunate 
that they had tested material which was not to 
specification. As a matter of fact, the particular 
material mentioned had been supplied to the Air 
Ministry as complying with the specification in. 
volved, and, for that reason, no tests had been 
conducted until some progress had been made with 
the research. 


Srress-STRAIN CHARACTERISTICS OF COPPER, SILVER 
AND GOLD. 


The next paper taken bore the title * Stress. 
Strain Characteristics of Copper, Silver and Gold,” 
and was by Dr. J. McKeown and Dr. O. F. Hudson 
Dr. McKeown, who presented the paper to th 
meeting, stated that a study had been made of th 
stress-strain characteristics of gold and silver of 
very high degree of purity, and also of two copper, 
one oxygen-free but containing a small amount of 
silver (about 0-003 per cent.), the other containing 
0-016 per cent. of oxygen but free from silver, 
both having little more than traces of other impuri- 
ties. Stress-strain curves had been obtained to 
determine the limit of proportionality, the 0-01 per 
cent. proof stress, and Young’s modulus (E). The 
materials had been tested in the fully-softened 
condition, after slight tensile overstrain and after 
larger amounts of tensile overstrain, and after 
re-heating the overstrained specimens at different 
temperatures. For the oxygen-free copper, the 
value of E was decreased by a small tensile over 
strain (5 per cent.) to 15-7 = 10° Ib. per square inch 
‘mean value). Larger amounts of overstrain 
appeared to result in a recovery in the value of E; 
with 15 per cent. overstrain the value of E found 
was 17-6 x 10° lb. per square inch. Annealing 
of the overstrained copper tended to restore the 
value of E, lowered by previous overstrain, and by 
suitable treatment a value of 18-2 x 10° lb. per 
square inch was obtained. Similar effects of r- 
heating, after overstrain, were found in the cases 
of fine gold and of fine silver, although the raising 
of the modulus by heat treatment was less marked 
than in the case of copper. Gold, which had a 
value of E of 10-3 10° Ib. per square inch when 
overstrained 5 per cent., gave 11-3 x 10° Ib. per 
square inch when re-heated for half an hour at 
300 deg. C. 

The only speaker in the discussion, Mr. J. © 
Chaston, thought that the results would have been 
much more instructive if the mechanical test results 
had been correlated with the microstructure. To 
this, Dr. O. F. Hudson replied that the speciment 
had been lent to them and had to be returned after 
the mechanical tests had been carried out. The 
authors had not been at liberty to cut them up 
and examine them to any great extent. 


ANNUAL DINNER. 


An important announcement made by the Presi- 
dent at the annual dinner of the Institute, whieb 
took place at the Trocadero Restaurant, Piccadilly 
Circus, on the evening of Wednesday, March 10, 
referred to the establishment of an Institute Medal, 
which was to be made of platinum. The award, we 
understand, will have a scope similar to that of the 
Bessemer Medal of the Iron and Steel Institute. 
Its name, however, has not yet been decided upon 
In making the announcement, Mr. Barclay said 
that the Medal had been offered to the Institute 
by Messrs. International ‘Nickel Company of Canada, 
Limited, through Mr. D. Owen Evans, M.P., viet 
president of that company. It would be rwarded 
annually for distinguished or work 
in non-ferrous metallurgy without distinction ot 
nationality, race, or creed. In proposing the toas' 
of “ The Institute of Metals and the M: tallurgica 


meritorious 


» os: ‘ »>¢' . ty 
Industries,” Sir Auckland Geddes, P.C., (- Mb 
spoke of the present enormous demand for metas, 

ie) age 
and added that, at the moment, there was a short ‘ 
as it 





notch-sensitivity, he could only repeat that two 
of their tensile test pieces had failed at the gauge 
marks and three of their WOhler specimens at the 
collars locating the ball bearings. It was satis- 


of the material appeared to be less pronounced 
than they expected and that the fatigue limit 





factory to hear, however, that the notch-sensitivity | 


of copper. This, however, was not so severe 
might have been, on account of the development 
which had latterly taken place in copper P™ duction 
in various countries, notably Rhodesia. Producets 
of metals did not always pay as mu h attention # 
\they should to scientific metallurgy, but 
which the Institute of Metals, and such bodies 4 
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the Copper Development Association, were doing 
was of the utmost value. In responding to this 
toast, the President stated that in ten years advances 
had been made in the construction of heavier-than- 
air craft which were little short of revolutionary. 
It had been found possible to cut down the weight 
of these machines by as much as 33$ per cent., 
and this had been accomplished by the perfection of 
magnesium and other light alloys. Engineer Vice- 
Admiral Sir Harold Brown, K.C.B., Director of 
Munitions Production at the War Office, who also 
replied to the toast, said that until comparatively 
recently not much advance had been made in the 
non-ferrous metal industry. The important posi- | 
tion which it now occupied, however, had been | 
entirely built up as the result of scientific research 
work. The toast of “The Guests and Kindred 
Societies *’ was proposed by Mr. D. Owen Evans, 
M.P.. who, it was announced, had that morning 
been elected a member of the Institute, and was 
replied to by Sir Alexander Gibb, G.B.E. 





(To be continued.) 








EXPERIMENTAL INVESTIGATIONS 
ON THE SAFE LIMIT OF STATIC 
PRESSURE BETWEEN SPHERICAL | 
AND PLANE SURFACES.* | 
By A. C. Pattuips, B.Sc., A.R.C.S., D.LC., 
A.Inst.P., and Professor A. F. C. Potiarp. 





| 
(Continued from page 282.) 
| 


(5) Methods for Determining the Limiting Load. 
Before applying load to the test rings, the state of | 
the central interference fringe is noted, and this | 
state is taken as the zero reading of the fringe | 
system. As the load is applied, the number of | 
fringes disappearing at the centre is counted, and | 
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the load measurement was always made with the 
ventral fringe in the zero state. If during an 
experiment the compression at the three pairs of 
contacts was not equal, the resulting tilt of the 
optical flats was at once revealed by the fringe 
system gradually becoming less well defined. When 
this took place, the upper optical flat was readjusted 
and the new state of the central fringe was taken 
a8 the zero state from which further countings could 
be made, so that if the distance between the inter- 
ferometer plates altered during this adjustment, 
no corresponding error was introduced into the 
average compression measurement at the three 
pairs of contacts. When the central fringe is 
replaced by the collapse of a single ring, the plates 
have approached by a half-wave length of the 
mercury green line, and consequently the unit of 
compression is equal to 2,370 x 10-° cm., or 
1-07 LO-* in. 

At first it was thought that the limiting load 
would be revealed by aperiodically loading the 
‘amples up to a maximum value, and then as care- 
fully unloading them again. If work was done at 
the contacts during this procedure, the upward and 
downward branches of the load compression curve 
would not coincide, and the enclosed area of the 
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resulting hysteresis loop would be a measure of the | shows a photo-micrograph of such a dent produced 


work done in permanently deforming or damaging | on the surface of a carbor-steel sample with a load 
the contacts. As long as the compression is purely |of 212 Ib., and illuminated with meroury-green 
elastic, the loading and unloading lines will coincide, | light. Since the Newtonian fringes are contour lines 
as shown in Fig. 4. of the concavity, it is a simple matter to plot its 
As the maximum load is increased, the downward | shape. This has been done in Fig. 8, for the dent 
branch begins to lie increasingly above the ascending | shown in Fig. 7, and it will be noticed that the piling 
curve and the compression now fails to return to| up at the rim of the dent is clearly shown, even in 
zero, as shown in Fig. 5. When, however, the | this depression, which is only 10 half wave-lengths 
‘area of the loop,” which was measured by a plani- | deep, i.e., 1 x 10~* in. 
meter as well as “ failure to return” were plotted It has been shown by Innes,* who has developed 
against load, the resulting curves in all cases were | Hertz’s theory, that the shear stress is a maximum 
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at the rim of the elastic depression, and decreases to 
| zero as o increases up to 0-5. If there is departure 
from the elastic state, plastic flow or fracture of 
| brittle materials will be expected to occur at the 
rim of the impression. The amount of piling up 
at the rim in Fig. 8 is about 1 to } half wave-length. 
With a dent 44 half wave-lengths deep, the piling 
apparently tangential to the load axis at zero load, | up amounts to about 3 hall wave-ledths We 
and were of a parabolic form. A typical “load-| found that on the average the piling up with the 
area of loop ” curve is shown in Fig. 6. The amount | |, sjon steel used by us amounted to approximately 
of failure to return to zero compression is the value| ; of the depth. When the load is removed, 
of the total permanent set of the system, or twice | the central portions of the impression are more 
the average values for balls and plane. The plastic | likely to recover than those near the rim, and the 
yielding may have taken place in the plane, in the | depth decreases, whilst the diameter changes 
ball, or both, and in order to investigate this point, | .Jatively little. Consequently, the recovery of the 
the test rings must be removed and examined dent as the load is withdrawn is such that the 
separately. This matter is dealt with in (6) below. | approximately spherical diameter of the recovered 

Since the working surfaces of the test rings are | dent increases to high values as the load, and 
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optically polished and _ the de nts nee. therefore the depth approaches zero, The results 
the balls can be examine d by placing a glass optical | ¢ .>me measurements are shown in Fig. 9, and it 
| flat on the test surface. The depth, as well as the | i) be seen that with spring-tempered steel, # 
| Shape of the dents, can then be readily aes larger spherical radius is produced for loads less 
by Lo number er Porsarcse ibn 0m ar saa than about 100 kilos, and a smaller radius for loads 
interference system of fringes which becomes visible ‘ 





* Innes, J. The Measurement of High Degrees of 


when the surface is vertically illuminated oe} 
Hardness. Proc. Inst. Mech. Engrs., 1920, page 915. 


monochromatic light under the microscope. Fig. 7 
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greater than about 125 kilos, than with the other 
two steels, both of which have higher diamond 
hardness numbers. 

Extremely shallow dents, which could be detected 
by the optical flat as a localised change of shade, 
were plainly visible to the naked eye by reflected 
light. Since the two hysteresis-loop methods had 
failed to give a limit to the load, we decided to find 
if the dent depth would give more definite results at 
the initial stages of permanent deformation. We 
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the depths of the dents were measured directly 
with an optical flat and compared with the failure 
|of the descending branch of the loop to return to 
zero, as measured by the interferometer. Any 
damage to the ball will be shown by the interfero- 
meter value being consistently higher than the dent 
depth, but we found reasonable agreement Letween 
the two values. In Table II, a series of measure- 
ments in half wave-lengths are given which were 
obtained from a pair of test rings with very patchy 





have selected the dimension of depth, rather than | hardness, necessitating considerable adjustment of 


liameter, since the rims of small and shallow dents | the interferometer during the experiments. 


are indefinite and the diameters cannot be measured 
with the same accuracy as the depths. 


freedom to slide. By placing the optical flat in 
contact with the test surface, a change of shade 


over the dent area indicated a depth of 1 to } half} ments on the effect of 
wave-length, but depths less than this amount | o9jd-working on the limit 


were not measurable by this means. If, however, 
the optical flat is tilted so that a series of parallel 
fringes is produced in the neighbourhood of the | 
dent, its depth may be estimated to about one- 
tenth of a half wave-length, the accuracy of the 
measurement depending upon the optical smooth- | 
ness of the dent surface. 

In Fig. 10, which represents a section through 
a dent 6 in the test surface, let a and ¢ represent | 
the position of two parallel fringes perpendicular 
to the plane of the diagram. Since the optical flat 
is tilted, the difference of air thickness at a and c 
is one half wave-length. If the dent has a dark 
centre, its depth is -.> where ) is the wave-| 
length of the monochromatic light used. When 
the glass flat is gently pressed, the fringes a and ¢ 
will move across from right to left of the figure, and | 
the fringe at / will contract. Therefore by pressing 
the flat until the centre of » is dark, the depth is | 
measured by the fraction 


distance from b to receding fringe 
distance between fringes 
If the measurement is made with the fringe at > | 
expanding, then the fraction should be read as, | 
distance from b to approaching fringe 
distance between fringes 
It is evident that the dent depth is measured by 
this means from the surface a c, and is independent 
of the rim piling. The order of air wedge required 


is a slope of 


2,000 
per inch. Even with this accuracy of measure-| 
ment, we found that when dent depth is plotted | 
against load, the curve, in the same way as the | 
hysteresis curves, failed to indicate a limiting load. | 
Since, therefore, neither the hysteresis nor the | 
depth of dent methods gave a definite limiting load, | 
we were compelled to select some standard per- 
manent deformation as an indication of 
approximating to the permissible limit. 

The measurement of dent depth is at once simpler, | 
more sensitive, and certainly more directly con- | 
cerned with the phenomena studied than either of 
the hysteresis methods. For a given material of 
hardness H, since by equation (2.4) P S.D*® and | 


(2.5) da Si the depth of the 


elastic indentation is proportional to the diameter | 
of the loaded ball. So that if the recovered dent ! 
depth is a small percentage of the elastic depth, 
it is reasonable to suppose that whatever may be 
the relation between permanent depth and load, 
the plastic deformation is such a small fraction of 
the total elastic deformation that the elastic law | 
x D® is sensibly undisturbed. This important 
deduction has been contirmed by the experiments | 
of Stribeck on certain steels, as we have seen, and | 
by our own work on the steels, brass and phosphor | 
bronze we have used. It is probably true for all 
ductile materials 

6) Permanent Deformation of the Balls. 


in. in 3 in., or about 20 fringes 


stress 


by equation (2.5 


In order | 


to find if the balls were harder than the material 
upon which they operated, the following method was 
A series of load-compression loops were 
taken for increasing load maxima up to well beyond 
The plates were removed and | 


used, 


the limiting load. 


Moreover, | that the balls used were 
it appears to us that the depth of a dent is of more | not damaged, and that 
significance than the diameter to the geometric | the adjustment has not 
aceuracy of an instrument constraint, and to the | introduced 


accidental interference with intended degrees of | error in the ° 


The 


good agreement shows 


if. 


appreciable 
failure to 
return ’’ values. 
Before making experi 


load, as described in (9), 
below, it was necessary 
to show that the balls 
we used had a higher H 
value than that likely to 
be found with cold-worked 
surfaces. For this pur- 
pose, measurements were 
made on the surfaces of 
test rings of dead-hard 
steel, superhardened by 
Herbert's Cloudburst 
method. Table III gives 
a between 


| 


~ 
+44 


Depth of Dent Half Wavelengths 


| 
ttt} 4 
Ba 


compa rison 





twice the dent depth a maul 
measured on the _ test 
rings and the ~“ failure (s8s3..) 


to return,” as shown by the interferometer method, 
in terms of the number of fringes. Since with this 
superhardened material high loading produces shal- 
low dents, and the accuracy of the measurement by 
interferometer is limited to one fringe, the differ- 
ences do not indicate definite flattening of the balls. 


0-9.Per Cent. Carbon Steel, Hardened. 


TABLE 


Position of Mean Depth Half 
Dents on of Three Failure Difference 
Plates. Dents to Return.” 
1 18 16 2 
2 4 5 1 
3 l 14 } 
4 18 18 0 
5 1 1 0 
6 1 1 0 
7 2 0 2 
8 3 5 2 
9 3 24 ; 
10 7 7 v0 
ll 13 13 v0 
12 ; ; 0 
13 1 lt ; 
14 2 2 v0 
15 2+ 3 : 
16 7 7} -~% 
17 17 15 2 
18 1 1 0 
19 1 1 0 
20 4 4 v0 
21 5 5 0 
22 10 10 0 
23 13 13 0 
Tasie ILI. 0-9-Per Cent. Carbon Steel Superhardened. 
Total Twice Failure 
Load, | Compres- Mean Dent to Difference. 
Ib. sion Depth Return 
150 108 0-1 0-0 0-1 
200 132 0-2 2-0 1-8 
250 155 2-5 1-0 1-6 
250 155 2-0 $-0 1-0 
250 155 2-1 2-0 0-1 
250 155 1-4 2-0 0-6 
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obtained with an undamaged @-in. ball when the 
test was repeated. But if the contacting area of 
the ball and plane is changed, the line obtained jg 
that of the correct }-in. position. Similarly, 4 
#-in. ball, loaded to 100 Ib., behaved like a ,’,-in, 
ball, and a y-in. ball, loaded to 50 Ib., behaved 
like a ;y-in. ball. This shows clearly that at 2,000 lb. 
there is a considerable flattening of a }-in. ball on 
hard carbon steel. Stribeck found that a 9-5 mm. 
(j-in.) hard steel ball developed a measureable 
permanent flat when loaded with 50 kg. (110 Ib.) 
against a hard steel surface, but probably the balls 
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he used were not so hard as the modern balls. 
Since the Brinell test cannot be expected to give 
reliable results with the hard steel surfaces we 
| desired to use, we have adopted the Vickers diamond 
as a more reliable indentation test. 

| 

| 


(To be continued.) 








BANK PROTECTION ON THE 
| MISSISSIPPI RIVER. 
| 


(Concluded from page 280.) 


ContTiNnutty of revetment along the river bank is 
obtained by overlapping successive mattresses by 
10 ft., the upstream mattress always being lapped 
over the adjacent and previously laid downstream 
mattress. Surveying instruments, set up on the 
river bank, enable operators accurately to locate 
points on both edges of the mattress at 60-ft. 
intervals. Fine wires are attached to the mattress 
at known points at the time of construction, and 
extend upwards to identification floats on the water 
surface. These wires are plumbed and _ their 
|locations plotted after each mattress has been 
|completed. Before starting the grading operations 
| in preparation of mattress laying, submerged floats 
| are employed to determine the direction and velocity 
of flow. These data are plotted, and from the 
information thus made available, a study is made 
to determine just how the bank shall be graded in 
order to facilitate the process of laying. The slope 
to which the bank is graded is variable, depending 
upon conditions, but in no case is it steeper than 
3 to 1, and seldom is it flatter than 5 to 1. 
mattress is usually turned about 4 deg. or 5 deg. 
downstream, depending upon the current velocity, 
| to permit of the river current impinging at a slight 
|angle upon the upper surface (or the surface facing 
| towards the shore where the mattress hangs from 
| the sinking barge) while being sunk; in this way 








Evidence of ball flattening may be obtained in| the current assists sinking operations, rather than 


other ways than by the hysteresis loop, although | acting as a disturbing influence, as would be the 
By subject- | if it acted on the under surface. 


this is the most sensitive method. 
ing the balls to loads greatly in excess of the 
limit, the upper part of the straight lines in 
Fig. 11 may be made to shift, which enables the 
effective diameter of the balls to be estimated. For 


example, it was found that a }-in. ball, previously | resulting from this. 
loaded to 2,000 Ib. on the 0-9-per cent. C. (883)| the protection is about 100 ft. beyond the toe 
'the slope. Cross-sectional profiles at the uppet 


steel, gave a line closely corresponding to that 





“ase 


hydrographic 


A detailed and highly accurate 
and the 


survey is made of the area to be protected, 


| location of the outer edge of the required mattress 
| work is determined by studying the 


contour map 
r limit of 


In general, the out 
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and lower edges of each mattress are plotted on 
squared paper and used in conjunction with a 
device for studying the catenaries of suspended 
mattresses at all stages during the laying operation, 
so as, in turn, to permit of proper co-ordination 
between the movement of the barge and the rate 
of laying. The abscisse of these graphs represent 
distance of the barge.from the shore, while the 
ordinates, plotted negatively (downward) indicate 
river depths. The graphs are hung on the wall 
and a chain trained along each curve, so that it 
takes exactly the form, to scale, of the actual 
mattress. From the point on the chain corre- 
sponding to where the mattress bends upward from 
the river bed toward the barge, to a slider repre- 
senting the time location of the barge, the chain 
takes the form of a catenary corresponding with 


Fig.36. 
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the curvature of the actual mattress as it swings 
from the barge. One of the diagrams is reproduced 
in Fig. 36, above. 

After the mattresses have been placed, a second 
survey of the area is made, and this is used for 
contour maps and for permanent cross-sections for | 
annual comparisons in order that the effectiveness 
of the work may be constantly checked and incipient 
damage detected.. Maintenance and repair pro- 
grammes are prepared as a result of studies of these | 
data. 

Soundings over the bed of the Mississippi River 
are made before and after mattress-laying opera- 
tions by means of a sounding machine, developed by 
Lieut.-Colonel George McC. Derby, of the Corps of 
Engineers, some years ago and now in extensive use 
in various parts of the United States, not only by 
the Corps, but by other agencies interested in deter- 
mining river depths, e.g., the Tennessee Valley 
Authority has several such machines in use. The 
sounding machine is shown in Figs. 38 to 41, 
Plate XV. From these it will be seen that the 
machine has two light yet strongly-constructed metal 
wheels, one a ) ttle larger than the other. These 
are mounted on a rigid frame secured to a small boat 
fitted with a petrol motor. A piano wire is secured 
to a point in the grooved periphery of the smaller 
wheel and wound around the wheel to the extent 
of several hundred yards. When sounding opera- 
ons are to be undertaken, the free end of this wire 
18 secured to a movable post on the shore adjacent 
to which the soundings are to be taken. A plane 
table is set up behind the mooring post and is 
provided with special paper, upon which a series 
of concentric circles has been drawn. The boat 
carrying the machine is first located at a point 
somewhat upstream from the mooring structure, 
and is, throughout the sounding operations along 
one arc, held at a fixed distance from the mooring 
point by keeping the boat propeller slowly turning 
while the wheel over which the mooring wire runs 
remains pegged at some fixed length of cable. 
A worm gear and vernier reading gives the length 
of cable paid out. 

W ith this arrangement, it will be seen that the 
eat is free to move with the river current in a wide 
arc about the mooring point as a centre. As the 
“asa is moved downstream by the current, sound- 

#8 are taken by means of the other wheel and 





4 second piano wire, and these values together with 
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their locations are tabulated and plotted on the 
circle on the plane table paper, corresponding to the 
arc described by the boat as it floats downstream. 
A new radius—about 20 ft. longer—is then taken 
and the operations repeated, as indicated in Fig. 
37. When a distance of 400 ft, measured along the 
river bank has been covered, fresh settings of the 
mooring post permit extending the survey further 
along the river bank. 

The soundings are taken by the second larger 
wheel. The wire over this wheel has attached io its 
end a suitable lead weight, while a hand grip is 
provided around the wheel, just inside its peri- 
phery, and is used to rotate the sounding wheel 
by hand in hauling the weight in. A vernier attach- 
ment, similar to that on the other wheel, indicates 
the depth at which the weight strikes bottom. 
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These depths are recorded on the boat and at the 
same moment a signal is made to the plane table 
operator on shore to record the location of the 
sounding wire. The operations are performed with 
considerable speed. 

The asphalt-mixing plant illustrated in Figs. 42 
and 43, Plate XV, and Figs. 44 and 45, page 348, 
follows conventional practice in many respects, 
but certain special problems are involved. The 
entire mixing plant, except for the feeding crane, 
occupies a remarkably restricted area, namely, a 
barge 120 ft. long by 38 ft. by 7 ft. This barge is 
anchored to the bank along with other necessary 
floating plant, and is moved from one location to 
another, as may be necessary to keep it as close as 
practicable to the mattress fabricating plant ; 
that is, generally within sight, or at the most only 
a few miles from the sinking plant, as previously 
indicated. Its source of power is a 500-kW steam 
turbo-generator unit, supplying direct current at 
220 volts. Steam is obtained from a boiler rated at 
14,000 lb, per hour—8,000 lb. per hour being avail- 
able at 250 Ib. per square inch, and 100 deg. F. 
superheat for power generation, while 6,000 lb. 
per hour of saturated steam are available at 150 lb. 
per square inch to heat the barges containing the 
asphalt mixture, 

Sand and Loess are delivered by a 1}-cub. yd. 
bucket from barges anchored adjacent to the plant 
into 15-ton elevated bins, the sand going into the two 
outside bins and the Loess filler to the centre one. 
From these, both materials pass through disc 
feeders, and then are led by belt conveyors to 
direct-heat driers. The sand driers each have a 
capacity of 33 tons per hour. The hot dry materials 
are next raised by vertical bucket elevators and 
discharged to insulated bins above the mixer. 
Manually-operated weighing devices tinder these 
bins feed a pug-mill mixer. Hot asphalt is pumped 
from the asphalt barge through a circulating line 
that supplies a weighing hopper, situated also above 
the mixer. From the hopper beneath the mixer, 
the 5,000-lb. batch is taken by a screw conveyor to 
a 30-in. trough-type belt conveyor, travelling at 
about 150 ft. per minute, and discharged into 
storage barges. The top ply of the four-ply rubber. 
covered canvas conveyor belt has asbestos woven 
into it to protect it. The conveyor is driven by a 
5-h.p. electric motor, the distance between centres 
of pulleys, being 30 ft. 
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In this type of protection work it is necessary, in 
addition to protecting the subaqueous bank, to 
protect the bank above mean low water to the top. 
This is usually done with some form of paving, laid 
in the dry by more or less conventional methods. 
From the first development of the asphalt mattress 
scheme, it was intended that the mixing plant should 
supply hot asphalt mixture for this upper bank 
paving as well, the arrangement consisting of 
a plain sheet of asphalt laid and tamped by 
hand to a thickness of 3 in, This has already 
demonstrated remarkable qualities, and appears 
to possess the advantages of rigid monolithic 
sheet without its disadvantages. It has been 
observed, for example, that at the top of the bank 
where flood waters overtop both the asphalt paving 
and the river bank, the asphalt does not break 


Fig.37. . 
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when undermined by the backwash where the river 
passes over its upper edge, but instead merely 
bends downwards, thus serving to mitigate the 
effects of further erosion. 

The original experiments concerning the applica- 
tion of asphalt to bank protection work, as well 
as the design and construction of the large-scale 
plant, were under the direction of Lieut.-Colonel 
John N. Hodges, Corps of Engineers, U.S,A., District 
Engineer. Further improvement and development 
of the asphalt bank protection work has been con- 
tinued by Colonel Hodges’ successors, first by 
Lieut.-Colonel John H. Carruth, and later by Lieut.- 
Colonel William F, Tompkins, who is the present 
District Engineer. Mr. H, A. Thompson, principal 
engineer, Chief of Operations of the Second New 
Orleans Engineer District, has been in charge of 
the work throughout the development of the project, 
with Mr, Walter C. Carey, senior engineer, as 
assistant in local charge. 

Acknowledgement is made to Lieut.-Colonel 
William F. Tompkins and his assistants for their 
valuable assistance and kind co-operation in the 
preparation of this article. We should also state 
that the several photographs illustrating this article 
are reproduced by permission of the Mississippi 
Commission, while the wrial view, Fig. 15, page 
262 ante, is from a photograph by the United 
States Army Air Ccrps. 








THE INSTITUTION OF NAVAL 
ARCHITECTS, 


On Wednesday, March 17, the Spring Meetings of 
the 78th session of the Institution of Naval Archi- 
tects were opened in the lecture hall of the Royal 
Society of Arts, John-street, Adelphi, London, 
W.C.2, the chair being taken by the President, the 
Rt. Hon. Lord Stonehaven, P.C., G.C.M.G., D.S.O., 
LL.D. The first item on the programme was the 
Annual Report of the Council for 1936, which was 
read by the secretary, Mr, G. V. Boys. 

REpPorRT OF COUNCIL. 

The report first mentioned that H.M. King George 
VI had been graciously pleased to assume the 
patronage of the Institution. It then referred to 
the losses sustained by the deaths of officers and 
members during the year, mentioning among the 
number Sir Charles Ellis, Sir Arthur Johns, Mr. R, J. 
Walker, Mr. T. W. Revans, Sir George B. Hunter, 
and Sir John Hunter. The total membership stood 


at 2,502 at the end of the year, as compared with 
2.512 at the end of 1935, but it was mentioned that 
the number of new applications received during the 
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in membership for the first time since 1931. In 
recognition of their long and valuable services to 
the Institution, Mr. James Brown, C.B.E., Sir 
Charles J. O. Sanders, K.B.E., and Engineer Rear- 
Admiral W. M. Whayman, C.B., C.B.E., had been 
elected honorary Vice-Presidents. Reference was 
made to the retirement of Mr, A. Dansie, assistant 
secretary, and appreciation of his valuable services 
was expressed. It was mentioned also that nearly 
70 members and ladies, including the President and 
Lady Stonehaven, had attended the International 
Meeting of Naval Architects and Marine Engineers 
in New York, in September last, at the invitation 
of the American Society of Naval Architects and 
Marine Engineers, whose hospitality was referred 
to in appreciative terms. 

Referring ¢o the William Froude Laboratory, the 
report stated that the commercial work continued 
to increase, and a considerable amount of research 
work was in hand, though much fresh work remained 
to be started. Hope was expressed that the amount 
of the subscriptions to the research fund would 
reflect the improving conditions in the industry. 
Arising out of the discussion on Mr. Lloyd Woollard’s 
paper on “The Education and Training of Naval 
Architects,” a committee had been set up, under 
the chairmanship of Sir Eustace H. T. d’Eyncourt, 
K.C.B., D.Se., F.R.S., LL.D., “to consider and 
report on the education, training and employment 
of youths and apprentices for the executive grades 
of the shipbuilding industry.” A number of 
meetings of this committee had already been held. 
The Institution had been represented at the 75th 
anniversary meetings of the Svenska Teknolog- 
féreningen by Mr. R. W. Dana, O.B.E., and a list 
of the representatives of the Institution on other 
bodies, elected since the issue of the Transactions 
for 1936, was included in the report. The Institu- 
tion Premium for 1936 had been awarded to Wing 
Commander D. F. Lucking, R.A.F., for his paper 
on “The Experimental Development of Anchors 
for Seaplanes,” and the Wakeham Prize to Mr. C. E. 
Sherwin for his paper on “ Electric Welding in 
Cruiser Construction.” A total of six higher and 
16 ordinary National Certificates in Naval Architec- 
ture had been granted during the year, and the 
Duke of Northumberland Prize had been awarded 
to Mr. T. J. Gibson, of the Royal Technical College, 
Glasgow. No scholarship was awarded in 1936, 
but a list of those offered for competition in the 
current year was included in the report. The 
work of the benevolent fund was referred to, and 
further donations to assist in building up a reserve 
for future contingencies were invited. Donations 
from the funds of the Institution had been made 
to the Tank Research Fund, the British Electrical 
and Allied Industries Research Association, the 
International Association for Testing Materials, the 
Parliamentary Science Committee and the Engineer- 
ing Joint Council, and some brief particulars of the 
work of these bodies were given. 

The accounts of the Institution, which were 
appended to the report, were presented by the 
Treasurer, Sir Charles J. O. Sanders, who remarked 
that they showed a slightly increased balance in 
comparison with those for 1935. He mentioned also 
that the demolition of Adelphi-terrace had caused 
some anxiety with regard to the Institution’s house 
in Adam-street, which had had to be watched very 
carefully. Additional expenditure on repairs had 
been rendered necessary for this reason. Sir 
Charles concluded with a tribute to the consistent 
efficiency of the work of Mr. Dansie. 

No comment on the report and accounts being 
forthcoming, they were put to the meeting and duly 
carried 

ELEcTION OF OFFICERS. 

The secretary then read the names of the officers 
recommended by the Council for re-election, as 
follows: President, the Rt. Hon. Lord Stonehaven ; 
Vice-Presidentsa, Sir Westcott S. Abell, K.B.E., 


M.Eng., The Rt. Hon. Lord Weir, P.C., G.C.B., 
LL.D., Sir William J. Berry, K.C.B., Mr. Summers 
Hunter, C.B.E., Engineer Vice-Admiral Sir Robert 8. 
Dixon, K.C.B., D.Eng., Professor P. A. Hillhouse, 
D.Se., Sir J. E. Thornycroft, K.B.E., Sir Harold E. 
Yarrow, Bart., C.B.E., Professor T. B. Abell, O.B.E., 
M.Eng., Mr. A. E. Doxford, M.A., Dr. G. S. Baker, 
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current year was sufficient to result in a net increase | 0.B.E., and Sir Maurice E. Denny, Bart., C.B.E., 


8S.B.; Hon. Treasurer, Sir Charles J. O. Sanders, 
K.B.E. The results of a ballot for Members of 
Council were then announced as follows: Vice- 
Presidents, Mr. S. V. Goodall, C.B., O.B.E., R.C.N.C., 
Sir Alexander M. Kennedy, Dr. James Montgomerie, 
and Mr. A. T. Wall, O.B.E., A.R.C.Sc.; Members 
of Council, Messrs. J. L. Adam, John Austin, G. W. 
Barr, Summers Hunter, Jun., F. O. John, C. 8. 
Lillicrap, John McGovern, G. McL. Paterson, 8. J. 
Pigott, Engineer Vice-Admiral G. Preece, C.B., 
Engineer Vice-Admiral Sir Reginald W. Skelton, 
K.C.B., C.B.E., D.S.0., and Messrs. C. S. Swan 
and Lloyd Woollard, R.C.N.C. ; Associate Members 
of Council, Sir Charles C. Barrie, K.B.E., M.P., 
Admiral of the Fleet Sir Ernle Chatfield G.C B., 
K.C.M.G., C.V.O., Vice-Admiral Sir Reginald C. H. 
Henderson, K.C.B., and Mr. J. Herbert Scrutton. 
After these names had been approved by the 
members present, the chairman presented the 
Institution Premium to Wing-Commander Lucking, 
but Mr. Sherwin, to whom the Wakeham Prize 
has been awarded, as mentioned in the report, 
was unable to be present. 


PRESIDENTIAL ADDRESS. 


In Lord Stonehaven’s address, which was then 
delivered, tribute was first paid to the memory of 
the late Sir Archibald Denny, who had been asso- 
ciated with the Institution for over half a century. 
Continuing, the President remarked that the great 
industry in which all present were interested had 
now definitely emerged from the greatest period of 
depression it had ever known. This depression had 
been reflected in the reduced membership of the 
Institution, which was, however, also sharing in the 
recovery. While, after the experiences in the 
industry during the last seven years, we must be 
thankful for the improved prospects, the present 
position could hardly be regarded with complacency. 
We were building no more than a round million 
tons gross of merchant ships, of which all but a 
trivial amount was for British owners. The ship- 
building industry was no longer contributing sub- 
stantially to our export trade, and we now only 
held fifth place in the list of nations building for 
foreign account. That this was partly due to the 
release of frozen credits abroad did not make the 
pill any more pleasant for British shipbuilders to 
swallow. The financial reserves of shipowners had 
been depleted, and there were very large arrears of 
depreciation on existing vessels, which were unable 
during the lean years to earn their proper quota to 
provide for obsolescence and essential replacement 
by new tonnage. 

Lord Stonehaven said he thought the shipbuilding 
industry was appreciative of the work of the Tramp 
Shipping Administrative Committee in carrying out 
the conditions laid down by the Government in 
connection with the grant of the subsidy, and that 
shipowners would have no cause for complaint if, 
owing to the operation of the sliding scale, no sub- 
sidy were actually received in the current year. 
The benefits of the British Shipping (Assistance) 
Act continued, whether a subsidy were received or 
not, in that confidence had been restored, a system 
of co-operation had been set up, and a real measure 
of organisation had been created. The report of 
the Imperial Shipping Committee on British ship- 
ping in the Pacific was of vital interest to the future 
well-being of an important section of the industry, 
and it was to be hoped that the forthcoming Imperial 
Conference would implement the recommendations 
of that report. It behoved us also, in our home 
waters, to see that our own ships retained their full 
share of coastwise trade. 

An important matter referred to in the address 
was that the renewal of engineering activity in all 
its branches had disclosed a shortage of skilled 
workers, this shortage having been particularly felt 
by shipbuilders. For several years past, work in 
many yards had been virtually at a standstill, and 
the dearth of Admiralty orders had added to the 
general stagnation. During these years the appren- 
ticeship system all but broke down ; younger men 
sought other fields of work, and the men who 
remained in enforced idleness lost the skill which 
only constant practice could give. In the words of 
Lord Weir, ‘‘ If you deprive a great and technically 
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complex industry like shipbuilding of a reasonable 
bulk of contracts of varied character for some vears. 
you will find you have wrecked an irreplaceable 
machine in the form of the technical staffs and skilled 
craftsmen.”’ By the Committee which the Counejl 
of the Institution had set up to consider the educa. 
tion and training of those destined for the ship- 
building industry, it was hoped that the Institution 
would be able to contribute usefully to the problem, 

Enough time had now elapsed since the issue of 
the White Paper on Defence and of the Nay, 
Estimates for the magnitude of the proposals to be 
grasped and for their true import to be appreciated, 
Equally important for the defence of the Empire 
was an adequate and up-to-date merchant marine 
ready for service in time of national emergency. A 
comparison of our present merchant marine with 
that of 1914 revealed that the gross tonnage avyail- 
able was down by nearly two millions. This, how- 
ever, unsatisfactory as it was, did not give a tru 
comparison of the relative positions. The 
increase in size of individual ships accentuated the 
reduction in the number available. The actual 
shortage of cargo ships required for the country’s 
needs in any eventuality had been variously esti- 
mated at from 500 to 2,000. This shortage, it was 
suggested, was more particularly to be found in 
the numbers of the smaller cargo carriers of from 
5,000 tons to 7,000 tons deadweight-carrying capa- 
city. Such vessels had been found of advantage 
in opening up new world markets, and in times of 
emergency it was by them that the needs of the 
country would be most adequately met. 


vreat 


UNCONTROLLED WEAPONS. 


THE chairman then called upon Mr. 8. V. Goodall, 
C.B., to read his paper, entitled ‘ Uncontrolled 
Weapons and Warships of Limited Displacement.” 
This paper is reproduced in abridged form on 
page 359 of this issue. 

In opening the discussion, Admiral of the Fleet 
Sir Roger Keyes first paid a tribute to the memory 
of the late Sir Arthur Johns, and said that on the 
shoulders of the Director of Naval Construction 
and those in his department depended the future 
value of the British Navy so far as material was 
concerned. After a reference to the difficulty of 
getting Members to appreciate fundamental prin 
ciples in the House of Commons, he said that it 
was generally accepted all over the world that the 
magnitude of the present efforts of the Government 
was the best guarantee of peace. Finally, he referred 
to the value of the two White Papers of 1936 and 
1937 on the character of the new navy, and gave 
quotations from a third report, that of the Select 
Committee of Imperial Defence on the Vulnerability 
of Capital Ships to Aerial Attack. The latter 
report he regarded as especially valuable, but 
regretted that it had been much misinterpreted 
by the use of isolated quotations divorced from 
their context. 

Admiral Lord Cork and Orrery remarked that 
the Corps of Naval Constructors had an impossible 
task in pleasing everybody while keeping within 
the prescribed limits. They were invited by the 
author of the paper to look into the future. It 
might be noted that all the uncontrolled weapons, 
the torpedo, mine and bomb, aimed at damaging 
the underwater structure. Although ships were 
being continually better protected against these 
weapons, they could not be made entirely proof 
from damage, and were, in fact, still very vuln rable. 
This was particularly true when the ship was lying 
helpless, and cases might arise when the whole 
fleet might have to concentrate round a disabled 
ship. Even steaming at greatly reduced speed 
might avoid this necessity, and he enquired whether 
it might not be practicable to provide auxiliary 
machinery driving auxiliary propellers to overcome 
the danger. The propellers might be protected 
by being at least partly under cover, as in som 
form of propeller tunnel. Apart from the danger of 
disablement by damage to the propellers, the rudder 
constituted a second very vulnerable element, and 
the speaker suggested that some system of auxiliary 
side rudder might be devised, the rudders being 
normally flush with the plating. A comparatively 
small rudder would be very effective in this position. 
Finally, the speaker referred to the possibility of 4 
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fighting aircraft carrier. At present, the tendency 
was to strengthen the fleet air arm but to put the 
aircraft into a very vulnerable type of ship. He 
foresaw the time when the fleet would carry its 
aircraft to a considerable extent in the safest 
way possible, that is, aboard the fighting ships, 
the carrier and battleship thus blending into one. 
As regarded cruisers, the Swedish vessel Gotland 
might be regarded as the prototype of the modern 
cruiser. This vessel was equally fast, as well armed, 
and of approximately the same size as our own 
“D” class, but with the great advantage of carrying 
eight seaplanes. 

Admiral Sir Barry Domville said that the big 
battleship was a legacy of the great war, and that 
it was a great pity that it must be continued 
with on account of the attitude of one power. 
The real function of the battleship was to fight, 
but the modern tendency was to consider that it 
should be rendered practically immune. In the 
past, the offensive power of the ship itself was its 
defence, but the advent of aerial and torpedo attack 
had altered the situation. More and more displace- 
ment was being devoted to passive defence, with 
the result that the power of offence was reduced 
in order to get a well-balanced ship. The trend, 
in fact, was towards ships entirely useless for offence. 
If it were possible to have smaller ships, they would 
be less valuable and could therefore take greater 
risks, so that more displacement could reasonably 
be put into offence. The last war had shown the 
torpedo to be the key weapon, but rather from its 
potentialities than by actual results—the latter, 
in fact, had been almost negligible. The same 
might be found to be the case with aircraft. It was 
very desirable to go back to the proper function of 
the ship, which was to destroy the enemy, but this 
could not be done with armour plates, bulges and 
belts. As regarded uncontrolled weapons, the 
speaker suggested that the only law of war was 
expediency, and we must always be in a position 
to counter a breach of agreement. Thus we could 
not afford to risk the loss of defence against bombs 
or mines though these were barred. The position 
was much safer in respect of ships or guns, as the 
manufacture of these could not be kept secret. 

Sir Westcott S. Abell referred to the financial 
side of the issue, and suggested that maximum cost 
might form the best basis for agreement. Under the 
present system, the longest purse gave the best 
ship, an undesirable incentive to waste money on 
ships which by definition were already as powerful 
as they could reasonably be made on a weight 
basis. Would it not be possible to ascertain the 
maximum international value of, say, a 35,000-ton 
ship, and then to make a small percentage variation 
to allow for national difficulties of production ? At 
present the tendency seemed to be to increase 
uncontrolled weapons to the limit, and this could 
only be done at the expense of the main armament. 

Captain E. G. H. Bellairs said that a well-balanced 
design was a fundamental requirement in all classes 
of war vessel, and that while it was difficult of 
achievement, certain factors were of great assistance. 
For instance, a certain minimum of main armament 
guns was essential, and the calibre must be the 
maximum allowed. Again, protection was an 
absolute requirement. This could be of two kinds, 
active and passive, and a line could be got on 
active protection by a consideration of the number 
of targets at any one time and the minimum number 
of guns required to engage them. Passive protec- 
tion largely depended on the desired fighting range 
and the size of the opponent’s bomb or torpedo. 
The last was uncontrolled but might easily be 
over-emphasised. It was agreed that a well-balanced 
*apital ship of 35,000 tons should mount 14-in. 
guns, and it followed that the only sacrifice to be 
made for a larger calibre must be either number 
of main armament guns or speed. As the minimum 
humber of the former was fixed for efficient control, 
speed would have to be the first sacrifice for 16-in. 
guns, but the extent of the sacrifice was at present 
unknown, In conclusion, the speaker said that, 
48 regarded cruisers, it was possible that as carriers 
doreedin numbers, cruisers would gradually drop 

iT Wings, resulting in a type having increased 
“tmament and protection. 
Captain A. L. St. G. Lyster said he fully concurred 
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with the remarks of the previous speaker. The ship 
must be prepared to stand up to the plunging fire 
of the long-range projectile, equivalent to aerial 
bombing, and also to the short-range projectile 
attacking the side armour at an angle near the 
normal, Thus, so far as gunnery was concerned, 
horizontal and vertical protection was a necessity. 
On the subject of the 14-in. or 16-in. gun, he said that, 
speaking as a user, he was concerned with the 
number of guns he had to control to get the best 
results, and although on 38,000 tons it might be 
possible to mount a certain number of 16-in. guns 
and maintain a fairly good balance, he felt that the 
reduction in the actual number of guns would 
have a detrimental effect on the results obtained. 

Sir Eustace Tennyson d’Eyncourt said that the 
designer, while tied down to a given displacement, 
must provide for an indefinite increase in the 
destructive power of uncontrolled weapons. These 
already absorbed about 25 per cent. of the total 
displacement, and if the increase continued in the 
offensive qualities of these weapons, the figure might 
have to be more than 30 per cent. He earnestly 
wished that the proportion of weight devoted to 
defence might take a downward turn, otherwise 
the margin would be too small to allow for the weight 
of machinery, main armament, &c. Some reduction 
in the weight of machinery had of late taken place, 
due to the adoption of higher temperatures and 
pressures. The addition of aircraft on a ship 
had added another difficulty, and he thought that 
these would have to be limited to reconnaissance 
and smaller craft. The probable direction of 
progress would be the provision of more aircraft 
carriers. He concluded by saying that he thought 
too much credence had recently been given to the 
destructive effect of aircraft on battleships. 

In his reply to the discussion, Mr. Goodall first 
referred to the suggestion that the air menace was 
being exaggerated. He said that as regarded the 
last war, the opinion was that the torpedo menace 
had not been sufficiently appreciated, and it was 
therefore perhaps better to take the air menace 
too seriously rather than otherwise. One of the 
speakers had said that it might be necessary to 
make the aircraft to fit the carriers, but this was a 
very difficult question. It was true at the present 
time to some extent, but it was very difficult to 
obtain craft with good fighting qualities in these 
circumstances. Sir Westcott Abell had suggested 
that maximum cost might form a basis of an inter- 
national building agreement. This proposal had 
been previously put forward, but it would be very 
difficult to secure control in all countries on an 
exchange basis and to decide what was legitimate 
expenditure. Admiral Domville had spoken in 
favour of the small ship, but he would ask him 
whether he had forgotten the lessons of the last war. 
In the latter, the size of vessels grew rapidly, and 
had it not been for international agreements after 
the war, vessels of 40,000 tons or 50,000 tons would 
probably have been built. One objection to the 
small ship was that it had to have a greater propor- 
tion of the weight devoted to defensive qualities. 
Admiral Lord Cork had referred to the question of 
fighting aircraft carriers. If such vessels were 
wanted they could be designed, but they would be 
inferior to a true battleship as a battleship and in- 
ferior to a true carrier as a carrier. This limitation 
would definitely have to be accepted if such vessels 
were required, Admiral Lord Cork had also re- 
ferred to the vulnerability of propellers and rudders. 
He could assure him that this point was being 
fully considered. 


(To be continued.) 








PuHosPHATE-HANDLING INSTALLATION aT NAuRU.— 
In connection with the account of the ship-loading 
plant, for handling phosphate of lime at the island of 
Nauru, given in ENGINEERING, vol. cxxxvii, page 48 
(1934), it may be noted that the conveyors on the canti- 
lever arms serving the vessels had at first a loading 
capacity of 600 tons per hour, but this has now been 
increased to 1,000 tons per hour. It is thus possible 
to bring a vessel to the inner moorings and to load 8,000 
tons of phosphate rock in a single day. This increase 
in capacity was stated in an account of the plant given 
in a paper read recently before the Manchester-Liverpool 
Section of the Institute of Transport. The installation 
was erected by Messrs. Henry Simon, Limited, Cheadle 
Heath. 








343 





HARD-FACING WELDING PROCESS 
FOR RENEWING WORN MACHINE 
PARTS. 


Tue deposition of metal by welding to restore worn 
machine parts has received a good deal of attention 
in a number of industries, and obviously, as the parts 
have suffered in the first place as the result of abrasion 
in some form, the hardness of the newly-deposited 
metal is of importance. In this connection a new 
“ hard-facing *” welding process, recently introduced 
by Messrs. Barimar, Limited, 14-18, Lamb’s Conduit- 
street, London, W.C.1, is of interest. The process, 
which requires a special technique as well as special 
welding material, has been demonstrated to us. The 
deposit from the weld feed rod employed, no analysis 
of which is however available, is capable of air-hardening 
without further treatment, and, it is worthy of note, 
this result has been achieved with apparently equal 
success by both the oxy-acetylene and the electric 
welding processes. In the former process uncoated 
rod and a separate flux are employed, and a slight 
excess of acetylene is used in the flame which makes it 
slightly carburising. In the electric process the rod 
employed is coated with asbestos, and the work is 
made the negative pole. In either case experienced 
welders are employed for the work. 

No diamond-pyramid or other hardness-test results are 
at present available, but the deposited metal is shown 
to be extremely hard by a simple file test, the file 
merely glancing off the deposit without showing any 
signs of biting. It is, moreover, claimed that the weld 
metal retains its hardness even at a temperature of 
1,250 deg. F. The deposits are finally trimmed to 
size and contour by grinding, and the ground surface, 
on visual examination at all events, appears to be quite 
satisfactory and free from blow holes and other defects. 
The new hard-facing process, we were informed, is 
equally effective on steel and cast-iron, and makes it 
economically possible to build up worn cams, tappets, 
splines and shefts, and other machine parts subjected 
to severe wear in service. 








THE IRON AND STEEL INSTITUTE. 


Tue sixty-eighth annual meeting of the Iron and Stec] 
Institute will be held at the Institution of Civil Engin 
eers, Great George-street, Westminster, London, 
8.W.1, on Thursday and Friday, April 29 and 30. 
The annual dinner of the Institute will be held ai 
Grosvenor House, Park-lane, London, W.1, at 7 for 
7.30 p.m., on April 29. The programme of the pro- 
ceedings, together with a list of the papers to be 
presented and discussed, are given below. 

Thursday, April 29.—At 10 a.m., presentation of 
the annual report of the Council and statement of 
accounts for 1936. Induction of the newly-elected 
president, Mr. Alfred Hutchinson, M.A., B.Sc. ;_ pre- 
sentation of Bessemer Gold Medals to Colonel N. T. 
Belaiew, C.B.,and to Monsieur Aloyse Meyer, followed 
by the presidential address. The ‘ Seventh Report on 
the Heterogeneity of Steel Ingots ” will then be pre- 
sented and discussed. 

At 2.30 p.m., four papers will be read and discussed, 
namely: “ The Influence of the Mean Stress of the 
Cycle on the Resistance of Metals to Corrosion- Fatigue,” 
by Dr. H. J. Gough, F.R.S., and Mr. D. G. Sopwith ; 
“The Effect of Protective Coatings on the Corrosion- 
Fatigue Resistance of Steel,” by Mr. D. G. Sopwith 
and Dr. H. J. Gough, F.R.S.; “ Alloy and Fine- 
Grained Steels for Locomotive Coupling Rods,” by 
Dr. H. O’Neill; and “Some Experiments on the 
Influence of Silicon, Phosphorus and Manganese on 
Nitrogen-Hardening Cast-Iron,”’ by Mr. J. E. Hurst. 

Friday, April 30.—At 10 a.m., award of the Andrew 
Carnegie Research Scholarships for 1937, and of the 
Carnegie Gold Medal, and an announcement regarding 
the award of the Williams Prize. Five papers will 
then be presented and discussed, namely: “ The Work 
of the Coke Research Committees of the Iron and 
Steel Industrial Research Council,” by Mr. E. C. 
Evans and Mr. J. M. Ridgion; “‘ A Practical Trial of 
Roofing Sheets of Copper Steels and Other Materials,” 
by Sir Robert Hadfield, Bt., F.R.S., and Mr. 8. A. Main ; 
“The Thickness of Oxide Films on Iron,” by Mr. H. A. 
Miley ; “ The Effect of Phosphorus on the Mechanical 
and Corrosion-Resisting Properties of Low-Carbon, 
and Low-Alloy Structural Steels,” by Mr. J. A. Jones ; 
and, if time permits, ‘‘ Methods for Testing the Resist- 
ance of Stainless Steels to Local Corrosive Attack,” 
by Mr. Sven Brennert. 

At 2.30 p.m., four papers will be presented for 
discussion, namely: ‘‘ An Investigation of the Iron- 
Carbon Constitutional Diagram. Part I.—Preliminary 
Survey of the § Region,” by Dr. F. Adcock; “ The 
Allotropy of fron,” by Mr. H. Esser; “ Alloys of Iron 
Research. Part AII.-—Note on the By Transformation 
in Manganese-Rich [ron-Manganese Alloys,” by Dr. 
M. L. V. Gaylerand Mr. C. Wainwright ; and ‘‘ Some Pro- 
perties of Commercial Steel Sheets Containing Copper, 
Chromium, and Phosphorus,” by Mr. 8. C. Britton. 
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BURGENSTOCK-HAMMETSCHWAND 
MOUNTAIN LIFT. 


BiRGENSTOCK well-known summer resort on 
the south side of the Lake of Lucerne. It is situated 
on the Biirgenberg, a rocky peninsula which rises from 
the lake to a height of 3,700 ft., the eastern point 
running out into a headland facing Weggis, Vitznau 
and the Rigi on the opposite bank. In the year 1905, 
& promenade was cut in the rock face on the north side 
of the Biirgenberg for the benefit of guests staying at 
the Biirgenstock hotels, while a lift was erected from 
this promenade to the terrace on the highest point of 
the rock and giving access to the village of Ham 
metschwand. Owing to increase in the traffic to be 
handled the old lift ultimately proved inadequate, both 
in holding capacity and speed, and an entirely new in- 
stallation was accordingly ordered. It has been con 
structed by Messrs. Schindler & Company, of Lucerne, 
and was put into operation in the early spring of 1936. 

lhe lift car travels ina tower, built up of steel sections, 
which is connected to the rock face by a series of lattice 


ms A 


ties. The upper tie forms a bridge connecting the 
top car-station with the terrace A view of the upper 
part of the tower is given in Fig. 1, above, while 
Fig shows the upper tie and platform by which 
passengers reach or leave the upper station. A side 


elevation of the whole structure is given in Fig. 4, on 
Plate XVI As will be seen, the lower part of the 
tower is built into the rock and connects with a short 
vertical shaft which the car enters at the bottom of its 
travel. This connects with a horizontal heading giving 
access to the promenade. The tower 6 ft. 6 in 
square in cross section, and the car, which is built of 
aluminium alloy, can accommodate from ten to twelve 
passengers. Its total travel is 520 ft., and as it operates 
at a speed of 530 ft. a minute, it takes just under a 
minute to complete a journey. 

The winding gear is situated in a chamber excavated 
in the rock face at the base of the lift and on a level 
with the promenade. A view of the interior of the 


18 


chamber, showing the winding gear, is given in Fig. 3, on 
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Car STATION. 


the opposite page, while Figs. 5 and 6, on Plate XVI, 


show the lay-out of the machinery and rope leads. 
The winding gear is of the worm and wormwheel type, 
the worm being situated above the wheel. The worm 
is of steel of the double-thread type, ground to form, 
while the worm-wheel consists of a phosphor-bronze 
rim shrunk on a cast-iron centre. An extension of the 
wheel shaft carries a four-grooved drum round which 
the lift ropes pass, as indicated in Figs. 5 and 6. This 
latter view also shows the outside bearing provided 
at the end of the shaft. The worm spindle, which is 
provided with a double ball-thrust bearing, has a motor 
at each end. Of these, the main motor is of 32 h.p. 
It is of the four-pole slip-ring type and has a syn- 
chronous speed of 1,500 r.p.m. when supplied with 
three-phase current at 50 cycles and 500 volts. The 
starting torque is 2-5 times the normal torque. The 
second motor, coupled to the other end of the worm 
spindle, is of the squirrel-cage type. It is of 5 h.p. 
capacity and has twenty poles, so that its synchronous 
speed is 300 r.p.m. 

The purpose of the second, auxiliary, motor is to 
reduce the speed of the car as it reaches one or other of 
the terminal stations. Owing to the high speed of 
travel and the varying number of passengers, it would 
not be possible to stop the car accurately at the land- 
ings were the speed not reduced, andeven were it possible 
it could only be done with considerable discomfort 
to the passengers. The method employed to reduce 
speed, which has been patented by Messrs. Schindler, 
is to connect the stator winding of the squirrel-cage 
motor with the rotor winding of the slip-ring motor. 
The effect of this arrangement is to give a speed 
of the combination which corresponds to a speed 
of travel of the car of 88 ft..a minute. The control 
gear embodies a speed-changing switch and a starter. 
When the car is running at normal speed, this switch 
is closed and the starter short-circuited. The starter 
comes into operation when the main motor is being 
started-up and also when the car is stopping at a land- 
ing, thus ensuring a smooth reduction of speed. When 


the car is travelling at the reduced speed, the speed-! gear main shaft, making contact with the drum 





PLaTFoRM CONNECTING Upper STATION WITH TERRACE. 


changing switch is open and the auxiliary motor is 
connected with the main motor, the actual connection 
| between the motors being effected by a centrifugal 
switch mounted on the main motor shaft. This is 
brought into operation by switches located in the 
lift shaft. The speed-changing switch is operated 
by the brake motor, which is referred to below, and is 
controlled by electric trips in the lift shaft which are 
actuated by a cam on the car. If desired the low speed 
of 88 ft. a minute may be employed during the wh le 
travel of the car. 

The couplings between the motors and worm serv 
as brake drums, each brake being operated by an 
independent motor. These can be clearly seen in Fig. 3 
The spindle of each brake motor carries a spur W heel 
which engages with a toothed segment the latter being 
mechanically connected, by a lever arrangement, with 
the brake shoes and the speed-changing switch Che 
shoes, which are provided with friction linings, ar he ld 
in contact with the drum by fourcompression springs and 
are released when the motor comes into operation. 
The main motor starter is mechanically connected 
with the brake change-over switch and starter, so that 
the main motor cannot come into operation until the 
brake motor is started up. An extension of the 
squirrel-cage motor spindle carries a centrifugal brake 
control which comes into operation if the car attains 
a speed of 590 ft. a minute. The brakes then prevent 
this speed from being exceeded, but the current Is not 
cut off, as it is desired to avoid the possibility of the cat 
being stopped and held in mid-air. An indicator in the 
machinery room shows the position of the car in the 


shaft at all times. There is also an emergency hand 
brake in the machinery room which acts dire tly yn the 
ropes and is intended for use should the ropes slip owing 
to heavy rain or any other cause. When this br ay 
applied the current is cut off by a voltage re lay n the 
main switch. Up till the present there has b en no 
occasion on which this hand brake his had to be a 


The cage is carried by four §-in. diameter 
These pass round the four-grooved drum on the ¥ inding- 
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an are of 180 deg. The ropes pass round guide sheaves 
in the machinery compartment, as shown in Fig. 5, 
and are taken to the top of the tower, where they pass 
round other guide sheaves. One end of each rope is 
secured to the car and the other to a counterweight. 
In order to compensate for the heavy weight of the 
long ropes, which would in effect increase the weight 
of the car or counterweight when in the lower position, 
a set of compensating ropes, of equal diameter and 
weight, is secured to the lower part of the car and taken 
round a guide sheave in the basement pit, the other 
end being fastened to the bottom of the counterweight. 
The ropes are of the Trulay-Seale type manufactured 
in Switzerland by Messrs. Kabelwerke Brugg. In this 
type of rope, the central wires forming the core and the 
external wires of the separate strands are of larger 
diameter than the intermediate wires. The external 
wires lie in the grooves between the wires on each side, 
and when the rope is cut there is no tendency for the 
separate wires to spread. Ropes of this type have 
t longer life than ordinary ropes. The grooves in the 
winding drum are of the form shown in Figs. 7 and 8, 
on Plate XVI, Fig. 7 showing the grooves on the 
drum as new and Fig. 8 after some wear has taken 
place. This type of groove may be compared with the 
usal Vee groove shown in Figs. 9 and 10, these figures 
again showing the groove as new and after some time 
Inservice. As.the frictional grip on the rope depends 
ingle a, it will be seen that in the case of the 
groove this angle decreases with wear with a 
consequent reduction in grip. In the case of the 


parallel! groove with the rounded seating shown in 
Figs. 7 and 8, the angle a remains constant with wear, 
so th at the frictional grip also remains constant. 

In addition to the safety gear in the winding-gear 
compartment, an automatic speed governor is provided 
at the t p of the tower, which operates brakes on the 
ar th t heck it, or bring it to rest, if the maximum 
Prescribed speed is exceeded. The arrangement is 
illustrated in Figs. 11 and 12. A rope a is fixed to a 
me at the top of the car and passes round a guid 
; eat e binthe pit at the bottom of thetower. Thence 
passes over a second sheave c, at the top of the 
tower, nd then over the smaller guide sheave d 
= the car frame, then passing round the 

zon heave e and being wound on the drum f. 


The position of the upper sheave c is controlled by the 


a governor shown in Fig. ll. If the speed 
he ~ exceeded, the effect of the governor is to clamp 
i Ag 5 that it unwinds off the drum f and rotates 
etn trum shaft is provided with right- and left- 
Fo saga Ws carrying nuts which operate grips acting 
inte . — and as the shaft is rotated the grips come 
— m and hold the car. The general principle of 
gripe « — nent will be understood from Fig. 12. These 
th, oo ure a steady braking and smooth locking of 


even in case of the breaking of the main sus- 
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pension ropes. Buffers are also provided in the pit 
to bring the car to rest gradually in case any safety 
device should fail and the car descend below the bottom 
landing. The buffers are designed so that if the car 
lands on them at full speed it is gradually checked by 
an oil dash-pot arrangement, the oil circulating through 
graduated openings. The counterweight is also pro- 
vided with buffers. 

Electrical and mechanical interlocking is provided 
on the car and landing doors. This prevents the 
opening of any landing door unless the car is at rest 
behind the door and prevents the operation of the lift 
should any door be open. The locks are operated by 
the car cam and the control circuit must be interrupted 
by a latch control contact before a door can be opened. 
Before starting, the lift attendant must close the landing 
door and the car door. The landing door must then be 
locked by means of a latch control contact which 
operates the cam on the car. The car then starts 
automatically. A change-over switch in the machinery 
room allows the car to be operated from there. A 
telephone is installed interconnecting the car with the 
machinery room and the upper station. 








THE PRESENT POSITION OF THE 
BRITISH MERCANTILE MARINE. 


A LITTLE more than two months ago, Mr. F. E 
Rebbeck, as president of the Shipbuilding Employers’ 
Federation, surveyed the position of that industry in 
a review which was briefly summarised in ENGINEERING 
of January 8, and warned the public generally that the 
importance of the improvement in its condition should 
not be exaggerated, commenting particularly on the 
inflated prices of many shipbuilding shares. 

Examination of the annual report recently issued 
by the Chamber of Shipping of the United Kingdom 
suggests that a similar caution might well be observed 
in relation to the obvious improvement, especially 
during the last nine months, of the position of British 
shipping in general, and that the prices at which some 
shipping shares are now changing hands might be 
equally difficult to justify if they were regarded solely 
as dividend-earning investments, As the report bluntly 
states, “ It would be wrong to imagine that the recent 
improvement in tramp freight rates has fully restored 
tramp shipping to financial stabil ty,” for “ its exhaus- 
tion was too grave to be repaired by a few months of 
prosperity ”; a point liable to lose its proper perspec- 
tive in the exhilarating atmosphere of a rising market, 


enabled to reduce by its aid in 1935 and 1936, should 
be reduced still further in 1937. 

A special inquiry made by the Chamber indicated 
the amount of arrears that had accumulated during 
the years of depression, and the amount still to be 
made good. ‘The inquiry covered 257 purely tramp 
companies, out of the 377 recipients of the subsidy, 
and related to an aggregate ordinary share capital of 
25,800,000/. Out of a total depreciation over the last 
six years of 18,665,000I., the amount still outstanding 
was 10,589,0001.; and of the 8,076,000. depreciation 
that was provided, the greater part was met from 
other sources than the profits of ship operation, and 
nearly one-fourth of it during 1930, before the slump 
reached its most acute phase. The average rate of 
dividend paid on the capital stated, during the same 
period, was 1-5 per cent., of which only one-third was 
actually earned by the vessels trading. ° 

For the position of the liner section of the industry, 
the report relies on the customary summary published 
in Fairplay, which showed that, in 1936, 28 liner 
companies, with a total of paid-up capital and reserves 
amounting to 95,500,0001., and owning vessels aggre- 
gating 5-4 million tons gross, with a book value of 
74,800,000/., were able to set aside only 4,200,0001. for 
depreciation, and to pay only 1-69 per cent. on the 
capital and reserves. 

In June, 1914, the United Kingdom sea-going steam 
and motor tonnage totalled 18-9 million tons gross, 
or 44 per cent. of the world total. but at the end of 
June, 1936, the total had fallen to 17-2 million tons, 
and the percentage to 28. If quality rather than 
mere quantity is considered, the position is slightly 
more favourable, for, omitting vessels under 4,000 tons 
gross or more than 25 years old, the United Kingdom 
proportion was 36 per cent. in 1936, as compared with 
27 per cent. in 1914; but it was 38-5 per cent. in 
1932, so that the present level cannot be regarded as 
wholly satisfactory. Compared in another way, 
United Kingdom tonnage fell by 15-4 per cent. between 
1930 and 1936, whereas tonnage owned in other 
countries was reduced, in the same period, by only 
1-8 per cent. 

The disproportionate increase in foreign-owned ton- 
nage has resulted, in great measure, from the opera- 
tion of subsidies, and as the purpose of these subsidies 
must be supposed to be largely military, it is instructive 
to examine the British figures from the same stand- 
point. The four principal subsidising countries are 
France, Italy, Japan, and the United States, and these 
have together increased the number of their vessels 
of over 2,000 tons gross from 1,401 in 1914 to 3,231 in 
1936, while the numbers of British vessels of corre- 
sponding size have fallen from 3,906 to 2,873. In brief, 
the report calculates that Britain has now some 
2,000 fewer cargo and passenger vessels than at the 
outbreak of war in 1914. The increase in Dominion 
tonnage, although relatively considerable, is less in 
actual quantity than the decrease in United Kingdom 
tonnage, so that the Empire as a whole has still less 
than before the war, while the total of foreign tonnage 
has grown by 59-4 per cent. It is not overstating the 
case to say that “such a situation must necessarily 
give rise to concern.” 

The problem of British shipping in the Pacific has 
been discussed on previous occasions in these columns, 
and, so far as the competition of United States ships 
is concerned, need not be referred to in detail here. 
Some figures may be quoted from the report, however, 
to show the extent of State aid to Japanese shipping. 
Loans made for new construction, between 1930 and 
1933, amounted to 2,700,0001., at the present rate of 
exchange, and, it has been suggested, may be increased 
to 5,.800,0001. Between 1932 and 1936, grants in aid 
of the’ Japanese scrap-and-buil1 schemes totalled 
900,0001.; and between 1930 and 1936 the Budget 
estimates included operating subsidies to a total of 
6,700,0001., although the actual payments appear to 
be slightly below the estimates. Japan’s share of world 
trade in 1935 was 3-53 per cent., but her proportion of 
world tonnage was nearly twice this amount, viz., 
6-85 per cent. In spite of this discrepancy, plans have 
been announced to double the 1935 total of 4,000,000 
tons of shipping, an important feature of the programme 
being the construction of 450,000 tons of high-speed 
cargo vessels of 4,000 tons deadweight and over, and 
tankers with speeds up to 20 knots. 

Some remarkable particulars are given to illustrate 
the development of Japanese shipping in Eastern 
waters generally, and especially in the trade with 
Indian ports. From Bombay to Japan they carry 
over 80 per cent. of the traffic, and in the opposite 
direction, 89 per cent. Japanese lines are demanding a 
61 per cent. share of the trade from Calcutta to Japan, 
and have refused to share it-on a 50 per cent. basis. 
Until 1911 this trade was exclusively British. In the 





and one which appeared a few weeks ago, when the 
renewal of the Ripping subsidy was under consider- | 
ation, to have been overlooked to some extent by the | 
Government. Eventually, however, other counsels 
prevailed and the subsidy was renewed, so that the | 
heavy arrears of depreciation, which owners were | 








liner traffic, also, Japanese ships are offering severe 
competition, and in the Far Eastern ports generally, 


lentrances and clearances of Japanese ships have 


increased by amounts. varying from 6 per cent. to 
26 per cent., while those of British ships have remained 
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stationary or have actually declined. In such circum- 
stances the deputation, led by the President of the 
Chamber, which waited on the Secretary of State for 
India in December last to invite his attention to the 
situation, can hardly be deemed precipitate in 
doing ; and the report of the Imperial Shipping Com- 
mittee, which has been asked by the Government to 
investigate the state of British Empire shipping in the 
Far East, will be awaited with interest. 

The particulars quoted above do not exhaust the 
contents of the report, and fortunately the remaining 
items include some of a more encouraging character. 
Che granted under the British Shipping 
Assistance Acts, though not large by comparison with 


80 


subsidies 


the aggregate of foreign shipping grants, and liable to 
automatic reduction if the average level of freight 
rates rises above 92 per cent of the modest figure for 


1929, have, in the words 
tramp shipping from catastrophe, partially restored it 
to financial health, and put it on the road towards 


recovery They have also enabled the industry to 
rationalise itself, with very material benefit in the 
strengthening of freight rates through the operation 


of the various schemes organised to that end. The 


of the report, ** saved British | 


tonnage available, in relation to the demand, showed | 


only 15 per cent. excess in 1936, compared with 38 per 
1933. The total of laid-up shipping in 
United Kingdom ports at December 31, 1936, was only 
332,041, the lowest figure for 15 vears; and the 
industry is still the most important contributor, by a 
generous margin, to the total of British exports. 


cent, @Xcess in 


UNITED STATES NATIONAL 
MUSEUM. 

rue Report of the United States National Museum, 
Washington, D.C., for the year ending June 30, 1936, 
reflects in various ways the recovery of the country 
from the industrial depression. In the year under 
review the total number of visitors to the Museum was 
1,973,673, over 44,000 more than any preceding year. 
The activities of the staff of the Museum are many-sided, 
ranging from exploration in distant parts of the world, 
the publication of memoirs, the installation and 
cataloguing of the collections, and the furnishing of 


information to private individuals and to government 
and other 





THE 


bodies, 


Members of the staff also visit | 


ind study special exhibits in other places and arrange | 


The 


for the distribution and exchange of specimens. 


department of most interest to engineers is that of | 


\rts and Industries, of which the Head Curator is 
Mr. Carl W. Mitman. The Report contains an account 
of the acquisitions during the year. 
ure 


the Lockheed Vega aeroplane Winnie Mae, in 
whieh Mr. Wiley Post, in 1933, flew around the world 


in 7 days 18 hours 49 minutes, and demonstrated 
that high speeds were attainable in the substrato- 
phere; and the Northrop aeroplane Polar Star, used 
by Mr. Lincoln Ellsworth in the first flight across 


Antarctic in 1935. 
original ski landing gear for landing on snow and ice 
The most important item acquired in the railway 
ection of the museum was the locomotive Atlantic 
built for the Baltimore and Ohio Railway in 1832 by 
Phineas Davis, the watchmaker. This was the first 
locomotive to enter Washington. With the Atlantic is 


The latter is exhibited with the | 


Among these | 


exhibited an Imlay passenger carriage of 1835. Another 


railway acquisition is a set of drawings of the Stour- 
bridge Lion, the first locomotive to run in the United 
States on commercial service. Other early examples 
of American workmanship include a hand-worked 
fire pump built at Salem, Mass., before 1800. The 
Arts and Industries Department include sections 
illustrating engineering, textiles, organic chemistry, 
wood technology, agriculture, medicine and the graphic 
arts, the exhibits un all sections now totalling 124,715 
As with other museums, the National Museum finds 
it difficult to accept all it would like to, but it is appa- 
rent that no efforts are spared to make its collections 
truly representative 
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CERTIFICATION OF Excecrricrry SuprpLy METERS 
A circular letter has been addressed by the Electricity 
Commussioners to the electricity supply undertakings 
of the country calling attention to the provisions of the 
Electricity Supply (Meters) Act, 1936. This requires 
the certification by meter examiners, who will be 
‘ppointed by the Commissioners, of the meters used or 
to be used in connection with electricity supply. After 
the “appointed day” only meters of approved con 
A list of approved 
The “ appointed 
18 not yet fixed, but will probably be shortly, 


struction and pattern will be certified. 
meters is enclosed with th circular. 
day 





TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 


Bogie High-Sided Wagons, 500, type BB.4, coal-load | 


106,000 Ib., 3-ft. 6-in. gauge. South African Railways 
and Harbours, Johannesburg; May 17 (T. 2,409). 
Pumping Plant for the Egyptian North Delta Elec- 
tricity Scheme, comprising (a and b) two electrically- 
driven pumping stations to constructed near the 
existing pumping stations at Drains Nos. 1 and 11 ; 
(c) two electrically-driven pumping units to be erected 
in the existing spare pump pits at Drain No. 7; and 
(d) the modification of Seru and Faraskour outdoor 
transformer stations. Director-General, Mechanical and 
Electrical Department, Ministry of Public Works, Cairo ; 


be 








(a, b, and d) May 18, and (ec) April 20. (T. 2,412.) 
CONTRACTS. 
Messrs. CHoripge Etecrraicat Storage CoMPaNny, 
Limitep, Clifton Junction, near Manchester, have 


received orders for emergency-lighting batteries for 25 
cinemas in various parts of the country, including the 
Mayfair Cinema, Liverpool ; the Regent Cinema, Sun- 
derland ; the Plaza Cinema, Hastings, and the New 
Cinema, Guernsey. 

Messrs. Naxskov Sarryarp, Lourep, 
Denmark, have received an order from Messrs. Gdynia- 
\merica Shipping Lines, Limited, Warsaw, Poland, for 
an 11,500-ton passenger and cargo motorship for the 
South American route. The new vessel will have a length 
of 480 ft., a beam of 66 ft., and her 12,500-i.h.p. pro- 
pelling machinery will comprise two Burmeister and Wain 
Diesel engines. An order for a similar ship has been 
d in England. 


plac 
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Supply of the United States, 1935 Part 5. Hudson | 


Bay and I pper Mississippi River Basins Washing- 
Superintendent of Documents. [Price 35 cents.] 
ind Extraction. By Proressor Tuomas K. 
SHERWOOD London: MeGraw-Hill Publishing Com- 


ton 
fhsorption 


pany, Limited [Price 21s.]| 

Troubles Electrical Equipme nt, Their Symptons, 
Causes and Remedy. By H. E, Starrorp. London : 
McGraw-Hill Publishing Company, Limited. [Pric 
Ll Se 


Home Office Welfare Pamphlet No. 5. Ventilation « 
Factories and Workshops. Third edition. 
H.M. Stationery Office. [Price ls, net.) 

Board of Trade Vercantile Marine Department. Circular 
No. 1709 Instructions to Surveyors. Deck Sheathings 
for Cargo and Passenger Ships. London: H.M 
Stationery Office. [Price 2d. net.] 

The Electrical Equipment of Automobiles. A Book on 
Principles for Motor Mechanics and Motorists. By 
Proressor 8. Parker Smirx. Third edition. revised 
and enlarged. London: Chapman and Hall Limited. 
Price 6s. net.| 

Report of the Royal Commission on Local Government in the 
Tyneside Area. London: H.M. Stationery Office. 
[Price ls. 6d. net ] 


j 
London : 


Ohio State Univer sity Studies Engi neering Expe riment 
Station Cireular No. 34 lliqnment Chart. Their 
Construction and Use. By Pavn N. Lenoczxy. 
Columbus, Ohio, U.S.A Engineering Experiment 


Station, Ohio State University. Price 40 cents. } 


Department of Scientific and Industrial Research. Fuel 
Research, Physical and Chemical Survey of the 
National Coal Resources No. 37. The Yorkshire, 
Vottinghamshire and Derbyshire Coalfield. Nottingham- 


shire and Derbyshire 
Grades of Coal—Part I 
Office. [Price 2s. 6d. net.) 

Canada. Department of Mines and Resources. Mines 
and Geology Branch. Bureau of Mines. No.775. Fuel 
Briquetting. By R. A. Stronc, E. SwartzMan and 
E. J. Burrovexu. Ottawa: Department of Mines and 
Resources. [Price 25 cents.] a 

Engineering Properties of Soil. By C. A. HoGENTOGLER 
With the collaboration of Hewry Aaron and others 
Arranged and edited by C. A. HocrentootsrrR, Jr. 
London : McGraw-Hill Publishing Company, Limited. 
[Price 308.) 


1rea. tnalysis of Commercial 
London: H.M. Stationery 


Nakskov’ | 


45) 


New Oil Pools in | 


Bass | 


PERSONAL. 


Mussrs. THe Stanton Ironworks Company, Limirep 
near Nottingham, have completed a plant for the pro. 
duction of spun iron pipes 2} in. in diameter and in 12-ft 
lengths. Within a few weeks they will be in a position 
to offer spun-iron pipes 2 in. in diameter, also in 12-f 
| lengths. 

Messrs. Marryat anp Scott, Lowen, lift manu 
facturers, 75, Clerkenwell-road, London, E.C.1, inform 
|us that their Midlands office has been removed to 27], 


| Hagley-road, Birmingham, 16. Mr. B. P. Hutton wil 
continue to manage the office. 
Tue Riexut Hon. tHe Eart or Dupey has been 


elected chairman of Messrs. Horseley Bridge and Thomas 
Piggott, Limited, Horseley Works, Tipton, Staffs 

Dr. H. E. Merarirr, chief engineer to Messrs 
Brown and Sons (Hudd.), Limited, Huddersfield, 
take up a Government appointment, by special arrang: 
ment with Messrs. David Brown. 

Messrs. INTERNATIONAL ComBUSTION, LimirED, Ald 
wych House, Aldwych, London, W.C.2, now manu 
facture, under licence, the La Mont controlled-circulatior 
boiler for land installations. 

Messrs. Inpustix Loarep, Walter House, Strand: 
London, W.C.2, is the name and address of a compan) 
which has been formed for taking over the sales and 
distribution of Industix. This is a permanent plastic 
seal for boiler brickwork settings which has been in ws 
for many years on a number of well-known plants. 


David 











LAUNCHES AND TRIAL TRIPS. 


“ FignTER.”-——Single-screw steam trawler for fishing 
in the northern waters of Iceland, Bear Island and tlh: 
White Sea; triple-expansion engine fitted by Messrs 
Amos and Smith, Limited, Hull. Launch, March 16 
Main dimensions, 170 ft. by 28 ft. 6 in., by 15 ft. 6 in 
Built by Messrs. Cochrane and Sons, Limited, Ous 
Shipbuilding Yard, Selby, Yorks, for Messrs. Earl Stean 
Fishing Company, Limited, Grimsby. 











SOUTH-WEST. 


Wednesday 


|\NOTES FROM THE 
CARDIFF, 


Welsh Coal Trade.—A strong tone again characterised 
the Welsh steam-coal market throughout the past week 
The shortage of coals for early delivery, however, con 
tinued to handicap exporters, who were consequently 
unable to satisfy the current demand, which was again 
brisk. Customers in all the leading 
displayed a keen interest, and what small quantities were 
available were eagerly taken up at recent high prices 
It was understood on the market that Italian buyers 
were in need of further substantial supplies, but so far 
no further business has been arranged. Deliveries to 
France and South America were on an active 
Collieries, as a rule, have sufficient business in hand t« 
keep them fully engaged for some time ahead, and as a 
result no early reduction in the present high prices seems 
| likely. Coal exports last week were on a good scale and 
practically all the available coal-loading appliances at the 
docks were in use throughout the week. In addition, 
several vessels had to wait turn to load, and this was most 
marked at Barry, where as many as 12 ships were without 
accommodation on one day. Shipments totalled 398,800 
tons compared with 375,200 tons in the previous week 
and 337,651 tons in the same period of last year. Collieries 
still had only limited quantities of large coals to offer 
| for early shipment, and these commanded recent high 
prices. The washed small and sized kinds are fully 
| disposed of for a considerable time ahead, while the 
| popular peas and beans are unobtainable for severa! 
| months to come and are strong. Cobbles are rather 
leasier to negotiate for forward business but prompt 
| supplies remain scarce and values are consequently un 
}altered. Cokes are again active and high prices rule 
Pitwood remains very limited and firm. 


overseas trades 


| 


Iron and Steel Trades.—Conditions in the iron and st¢ el 
and allied trades remained active last week and empley 
ment was maintained on a good scale In some areas 
further works were opened up, but the restrict d supplies 
of raw materials still handicapped production to 4 
certain extent. 








} 
tourth 


Tix-Prate ws tHE Unrrep Srares.—tThe - 
bulletin of the International Tin Research and Develop- 
ment Council, Manfield House, 378, Strand, London, 
W.C.2, has been prepared by Dr. B. W. Gonser and other 
of the Battelle Memorial Institute, 


members of the sta : i 
Columbus, Ohio, U.S.A., and is entitled “ Tin-Plate - 
Tin Cans in the United States.” The three prev th 
bulletins, it will be recalled, dealt, respective’). ler.” 
“Tin-Plate and Canning in Great Britain, ' sok Th 
and “Contemporary Pewter in the Netherlands. 150 


143 pages 
eanning industry 
The manufacture 
j article 


the pro- 


present bulletin, which contains 
illustrations, covers the tin-plate and 
ot the United States very thoroughly. 3 
of tin-plate from the raw materials to the finishe« 





is described in detail, and excellent accounts 0! | oi bs 
duction of pig iron and steel are given, [oli wes ue 
chapters on hot and cold-rolling procedure, anné oture 
|and normalising, pickling, tinning and the man a 
of terne plates. The many applications of tnPa 
and the manufacture of the numerous types © | with s 
employed are then dealt with and the book closes rs the 


chapter on the future of the tin-plate indust! 
United States 











MARCH 26, 1937.) 


ENGINEERING. 





pee 








NOTES FROM THE NORTH. 


| Mesers. The Fairfield Shipbuilding and Engineering 


y, Limited, Govan; and Messrs. Scott’s Ship- 


Com 
Guascow, Wednesday. | building and Engineering Company, Limited, Greenock. 


Scottish Steel Trade.—There has been little change in 
the state of the Scottish steel trade since last report, 
and makers are managing to fulfil their engagements 
without any undue delay. Nevertheless, consumers keep 
pressing for deliveries so that they may not run the risk 
of being held up for their own supplies. Producers are 
not over-anxious to accept. any new business, except for 


a month or two ahead, and then only at the price 
prevailing at the date of delivery. Overseas buyers are 
finding it very difficult to place business with the 


promise of anything like reasonable delivery, even at 
enhanced rates. With the steady advance in raw 
materials and other general charges, current prices do 
not show a satisfactory margin and negotiations are 
now proceeding in regard to an increase in quotations. 
Such has now been announced in the case of black and 
galvanised sheets, the former having been advanced 
by 2l. per ton, and the latter by 3l. per ton, and intima- 
tion of an increase in plates and sections may be expected 
almost any day. The following are to-day’s prices :— 
Boiler plates, 101. 0s. 6d. per ton ; ship plates, 91. 10s. 6d. 
per ton; sections, 9. 3s. per ton; medium plates, 
9. 18s. per ton; black-steel gheets, No. 24 gauge, in 
minimum 4-ton lots, 141. per ton, and galvanised corru- 
gated sheets, No. 24 gauge, in minimum 4-ton lots, 
171. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade, the demand continues and plant 
is being kept running full. Orders have been increasing 
steadily and makers are very well placed for the present 
and the immediate future. The re-rollers of steel bars 
are still experiencing a shortage of raw material and are 
getting behind with deliveries. The quota from the 
Steel Cartel has not yet come to hand, and in order to 
help the industry, arrangements have been made by the 
British Iron and Steel Federation for an additional 
supply of something like 70,000 tons of “‘ semis.”” When 
deliveries may be effected is somewhat uncertain owing 
to activity on the Continent, and some of the re-rollers 
may have to slow down production still further before 
long. Prices are very firm and are as follows :—Crown 
bars, 12/. 7x. 6d. per ton for home delivery, and 111. 17s. 6d. 
per ton for export ; and re-rolled steel bars, 91. 10s. per 
ton for home delivery or export. 

Scottish Pig-Iron Trade.—The state of affairs in the 
Scottish pig-iron trade is unchanged and the current 
output is not equal to the requirements of consumers. 
The prospect of the starting-up of any new blast-furnaces 
in this district has received a set back by the decision 
of the Glasgow Corporation not to purchase the coke- 
oven gas offered by the ironmasters, and not to renew 
their agreement with Messrs. James Nimmo and Com- 
pany, Limited, for purified coke-oven gas. The matter 
was debated very fully at the meeting of the Corporation 
last Thursday, and the decision was against purchase, 
despite the fact that the gas from the coke-ovens could 
be bought at less than half the cost it takes to produce 
it at the gas works belonging to the Corporation. Local 
business people have not taken the decision very kindly, 
not only because of the waste in the daily burning into 


the air of the surplus coke-oven gas at the iron works 
in and near the city, but also to the unnecessary con- 
sumption of fuel at the gas-works which could be shipped 
overseas and for which there are many buyers at the 


moment. More pig-iron is required to meet the demands 
of to-day’s trade, and as the local furnaces now in opera- 
tion cannot supply a sufficient tonnage, arrangements 
have been made to increase the amount from abroad. 
The current market quotations are as follows :—Hema- 
tite, 988. per ton, and basic iron, 82s. 6d. per ton, both 
delivered at the steel works; and foundry iron, No. 1, 
%0s. 6d. per ton, and No. 3, 888. per ton, both on trucks 
at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 


pig-iron from Glasgow Harbour for the week ending last 
Saturday, March 20, amounted to 500 tons. Of that 
total, 75 tons went overseas and 425 tons coastwise. 
During the corresponding week of last year, the figures 


were 127 tons overseas and 71 tons coastwise, making 
a total shipment of 198 tons. 

_ Shipbuilding Contracts.—Messrs. The Anglo-Saxon 
Petroleum Company, Limited, London, have just placed 
odors for nine motor tankers, and four of these have 
een given to Clyde shipbuilding firms. Messrs. Lith- 


gows, Limited, Port-Glasgow, will build two, and Messrs. 
Harland and Wolff, Limited, Govan, will build the other 
+ These vessels will each have a deadweight of 
: out 12,100 tons, and the propelling machinery will be 
design ! to develop a service speed of about 12 knots. 
Messrs. Harland and Wolff will su pply the engines for 
their vessels, while those for Messrs. Eheow's two vessels 
hm be built by Messrs. John G. Kincaid and Company, 
-imited, Greenock, and will be Harland-B. & W. Diesel 


*ngines. These contracts will mean employment for 
. thousand men .for over a year, and the total 
®ost of these four vessels will be in the neighbourhood 
ry. ©9,0001. The Paisley firm of Messrs. Fleming and 
a Limited, engineers and shipbuilders, have just 
‘oan. &n order from the Admiralty for a tug of the 


8€Veral 


1937 


settle eramme. This is, of course, subject to the 
— ‘ent of certain points of detail. The same builders 
~ received an order from the Argentine Govern- 

ent | it high-power Diesel-electric suction dredger of 
a ‘a’ design. This vessel will be 220 ft. in length and 
ae ae *t about 135,000/. More Admiralty work, at 
slaced mated cost of about 4,000,000/., has just been 


1 the Clyde. This is against the 1936 and 1937 


Programmes of the Government, and consists of three 
Pa of the Dido class. The successful firms who will 
> 3 uild one cruiser and also supply the machinery 

lessrs, A. Stephen and Sons, Limited, Govan ; 


In addition to their above contract, the latter firm have 
been entrusted with the order to build a set of machinery 
for one of the cruisers of the Dido class which is to be 
constructed at one of the Government dockyards. These 
cruisers will have a displacement of about 5,300 tons, 
and will be fitted with 6 in. guns. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MippLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—Conditions in the Cleveland 
foundry-iron branch of trade are tighter than ever, and 
prospect of improvement in the stringent statistical 
situation is remote. Only by most careful rationing of 
local users are makers able to supply tonnage sufficient 
to keep Tees-side works Seguieal employed. Second 
hands are ceaselessly pressing for release of parcels for 
shipment abroad against sales of long standing, but with 
little or no success. Buyers’ efforts to negotiate for 
supplies over periods considerably ahead meet with no 
response from makers, who are more concerned about 
meeting expanding obligations than about new business. 
Fixed minimum quotations remain at the equivalents of 
No. 3 quality of iron at 81s., delivered here, 83s. delivered 
to various North Eastern areas, 84s. to Falkirk, and 87s. 
to Glasgow. 

Hematite—In the East Coast hematite department, 
merchants are handling occasional small export parcels 
under contracts which should have been completed 
some time ago, but most of the output is going into 
direct use at local works. Production does not fully 
cover customers’ requirements, but makers still contrive 
to provide home users with actual current needs. Recog- 
nised market values remain at the level of No. 1 grade 
of iron at 98s. delivered here. 

Basic Iron.—There is no local basic iron for the market ; 
the nominal price still stands at 82s. 6d. 

Foreign Ore.—There is still no hope of resumption of 
negotiations for the renewal of expiring foreign ore 
contracts, but imports in fulfilment of old purchases 
continue on a remarkably heavy and gratifying scale. 

Blast-furnace Coke.—Buyers of Durham blast-furnace 
coke do not hesitate to pay recently advanced prices, 
and still further rise of values seems not unlikely. Forth- 
coming enlargement of make promises to be absorbed as 
it becomes available for use. Prices are based on good 
medium qualities at 30s., delivered to Tees-side works. 

Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel, though running plant 
at full pressure and maintaining tonnage outputs at 
record level, cannot cope fully with customers’ unprece- 
dented requirements. Shortage of steel semis is embar- 
rassing to re-rollers, who, with y of Continental 
products scanty, are seeking to obtain larger deliveries 
of home-made material, but with little success, as pro- 
ducers here have to run it at capacity to meet current 
obligations and have little or no to: forsale. Output 
of most a of finished steel is sold over periods 
extending well into the second half of the year. Manu- 
facturers are anxious to retain old and valued overseas 
customers, but domestic requirements are so great that 
export trade has to be turned down. Principal market 
quotations for home business stand : Common iron bars, 
Ill. 178. 6d; steel bars, 91. 10s.; steel billets (soft), 
6l. 58. ; steel billets (hard), 71. 10s. ; steel rivets, 131. 5s. ; 
steel boiler plates, 101. 0s. 6d.; steel ship, bridge and 
tank plates, 91. 10s. 6d.; steel angles, 91. 3s.; steel 
joists, 91. 3s.; heavy sections of steel rails, 81. 10s. for 
parcels of 500 tons and over, and 9. for smaller lots ; 
fish plates, 12/. 10s.; black sheets (No. 24 gauge), 121. ; 
and galvanised corrugated sheets (No. 24 gauge), 14l. 
For export black sheets are 131. f.o.b., and galvanised 
corrugated sheets, 161. 15s. 

Scrap.—aAll descriptions of scrap are in good and 
increasing demand. Commodities most sought after are 
| steel, light and heavy cast iron, and machinery 
metal. 














Tue Royat Agronavticat Society.—The next 
associate fellowship and associate membership examina- 
tions of the Royal Aeronautical Society will be held at 
the Society’s headquarters, 7, Albemarle-street, Picca- 
dilly, poee Ad W.1, on Wednesday and Thursday, May 19 
and 20. Intending candidates should send in their 
entries before March 31. 





Maximum ALLOWABLE Loaps For STEAM-VEHICLES.— 
The Minister of Transport has recently authorised an 
increase in maximum laden weight of four-wheeled 
steam vehicles from 12 tons to 14 tons, and a similar 
increase in weight in the ease of six-wheeled steam 
vehicles from 19 tons to 20 tons. In addition, vehicles 
equipped with ) pany ny “erg tyres will be allowed to travel 
at a speed of 20 m.p.h., while those above the present 
authorised weights if equip; with solid t will be 
allowed to travel at a of 12 m.p.h. The decision 
follows representations made by the South Wales Trade 
Recovery and E ion Committee and by the Coal 
Utilisation Council, and should be of special value to the 
South Wales special areas. It may be mentioned that 
the number of li d steam vehicles in use fell from 
6,784 in 1931 to 1,700 in 1935, and as the fuel used in 
such vehicles is mainly Welsh large coal from the Aberdare 
area, the fresh impetus given to the use of these vehicles 








is likely to have a marked effect in reducing unemploy- 
ment in this area, 


NOTICES OF MEETINGS. 


InstrroTe or Metats.—Birmingham Local Section : 
Thursday, April 1, 7 p.m., The James Watt Memorial 
Institute, Birmingham, 3. ‘‘ Modern Methods of Alloy- 
Steel Analysis,” by Mr. B. Bagshawe. p 

Nortu-East Coast InstiruTion OF ENGINEERS AND 
SurpsuitpEeRs.—Friday, April 2, 6 p.m., The Literary 
and Philosophical Society, Newcastle-upon-Tyne. In- 
formal Meeting. Discussion on “The Direct Function 
of this Institution in Local Technical Education,” to be 
introduced by Dr. E. V. Telfer 

Instrrvtion or Execrrican ENncineers.—Meter and 
Instrument Section: Friday, April 2, 7 p.m., Savoy- 
lace, Victoria-embankment, .C.2. Section Meeting. 
‘Coin Mechanisms, with Particular Reference to Elec- 
tricity Meters,” by Messrs. J. Prince and M. Whitehead. 


For Meetings of other Societies and of Junior Sections, 
see pave 2 of Advertisements. : 

















NOTES FROM SOUTH YORKSHIRE. 
SuerrieLtp, Wednesday. 


Iron and Steel.—Active conditions continue to charac 
terise the various sections of the local steel, machinery, 
and ineering branches. The outputs of most classes 
of steel reach record dimensions. Production would 
be considerably ter if pig iron, iron and steel scrap, 
alloying materi and coke were in more abundant 
supply. batteries of furnaces are turning out on 
the average 130,000 tons of steel a month. Sup lies, 
however, are insufficient for requirements. The difficulty of 
obtaining scrap is a problem which industrialists contend 
should be tackled at once. In some quarters it is urged 
there should be a quicker turnover of scrap, and that a 
scheme should be formulated for central control of the 

urchase and distribution of the material with a view to 
| ee prices in check. Business is improving in the 
heavy machinery and engineering branches, and the 
arrears of contracts are accumulating at some works. 
There is a better demand for all types of mining equip- 
ment. The Mining Department of Sheffield University 
has been carrying out an investigation into the influence 
of design and material upon the efficiency of chain coal- 
cutter picks. The Department reports that while the 
investigation was far from exhaustive, it appeared that 
the efficiency of the cutter pick was more intimately 
connected with its design than with the material employed 
for its manufacture. e results obtained with a special 
tungsten alloy steel and with cutter picks tipped with an 
abrasion-resisting material suggest that, for cutting in 
coal, the extra cost of such materials and the rather 
specialised labour required for re-sharpening, &e., 
particularly with tip picks, are not justified. It was 
shown that for holing in coal, the use of plain carbon 
steel of 0-60 per cent. to 0-65 per cent. carbon content, 
and forging and re-sharpening to the correct angles, 
allowing ropriate clearance, resulted in efficient 
cutting. Geinding and crushing machines are in demand 
by quarry owners, while machines of a portable type are 
being used more extensively by road excavators. teady 
improvement is reported in the medium branches. 
Agricultural machinery and parts are in stronger request, 
and the current season promises to be the best for some 
years. Automobile steel and parts are good selling 
media, and producers report a monthly increase in pro- 
duction. Another progressive line is aircraft steel. Re- 
quir ts in cc tion with the Government's defence 

rogramme reach a big tonnage. 

r South Yorkshire Coal Trade.—There is @ prompt 
demand for most classes of fuel on export account. W ith 
improved supplies more business is being done. | Best 
South Yorkshire hards are in good request. Washed 
steam smalls have advanced 6d. per ton, while Derby 
and Notts top hards and washed nuts have risen Is. per 
ton. The inland market shows little change. There is 
a healthy demand for steam coal for industrial a 
Smalls and slacks continue in short supply. The railways 
are buying fuel more freely in readiness for the Easter 
traffic. The housecoal position shows little fluctuation. 
Foundry and furnace coke are in active request. Gas 
coke continues firm. Quotations are: Best _branch 
handpicked, 27s. 6d. to 29s. ; best South Yorkshire, 24s. 
to 26s.; best house, 22s. to 24s8.; best kitchen, 208. to 
21s. 6d.; best Derby selected, 238. 6d. to 24s. ; best 
Derby seconds, 22s, to 238.; best Derby brights, 21s. to 
23s.; best large nuts, 20s. to 2ls.; and best kitchen 
nuts, 18s. to 198. 











Coopers Hirt War-MEMORIAL Prize.—Founded by 
members of the Royal Indian Engineering College, 
Coopers Hill, in commemoration of the members of the 
College who fell during the war, the Coopers Hill War- 
Memorial Prize and Medal is awarded annually by 
the Institution of Civil Engineers and triennially, in turn, 
by the Institution of Electrical Engineers, the School of 
Military Engineering, Chatham, and the School of 
Forestry, Oxford. e prize, which consists of a bronze 
medal, a hment certificate of award, and a money 
prize of the value of about 201., is awarded for the best 
paper on a professional subject selected by the Council 
making the award. The triennial award falls this year 
to the Council of the Institution of Electrical Engineers, 
who have decided to invite members to submit for con- 
sideration a paper on any subject coming within the 
scope of electrical science or electrical engineering and 
their applications. Papers must be specially written nad 
the competition, and should reach the secretary of the 
Institution, Savoy-place, London, W.C.2, not later than 
October 1. Only corporate members of the Institution 
| who were under 35 on January 1, 1937, are eligible. 
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ANNUALS AND REFERENCE BOOKS. 


Calvert's Mechanics’ Year Book, 1937.—This little 
work, which, in its paper-backed edition, is sold at 6d.. 
or 8d. post free, well maintains, in this year’s edition, 
its established standard. The first part of it is devoted 
to notes and sketches of workshop methods and appli- 
ances of the type which a skilled workman invents 
for himself and such are well worth passing on 
instead of serving him only and being forgotten. In 
this connection it may be mentioned that a sound 
little chapter on “ Patents” is included, the study 
of which may save much disappointment. The various 
tables in another section seem to have been carefully 


as 


chosen for practical use and compilations of merely | 
The scope is wide and | 
mechanics in gas, electrical and constructional engineer- | 
ing, as well as in mechanical engineering, should all | 


academic interest are absent. 


find something useful. The book is published by 
Messrs. William Fndsor and Company, 75, Wood- 
«treet, Manchester 

The British Journal Photographic Almanac, 1937. 


Amateurs and professiorals who employ photography 
for technical or pictorias purposes are all catered for 
in the current edition o* the British Journal Photo- 


graphic Almanac, recently published by Messrs. Henry | 
Greenwood and Company, Limited, 24, Wellington. | 
This year the Almanac | 


street, Strand, London, W.C.2. 
is edited by Mr. Arthur J. Dalladay, who edited the 
previous edition jointly with the late Mr. Henry W. 
Bennett. Mr. Dalladay contributes an article entitled 
‘Solving the Abnormal Exposure Problem,” in which 
he describes an interesting form of electrical exposure 
meter of the telescopic-photometer type, and deals 
with its use. Seven other special articles are devoted 
to different branches of photographic work, such, for 
example, as polarised light in photography, over-run 
electric lamps for photographic purposes, and colour- 


mer 


Fig. 44. ASPHALT PREPARATION PLANT. 














Fie. 45. 


| latter are included in the technical section for the first 
time. There are the usual epitome of progress, notes 


on new goods, tables, formul, notes on chemicals and | feature of the Almanac. 
separation negatives, Full instructions for making the | miscellaneous jnformation, as well as a large number | net in paper covers and 3s, bound in cloth 














Mixers AND DeLivery CoNVEYOR. 


of photogravure reproductions of modern work 
leading exhibitors which always for 
The price of the book is 


by 


m an attractive 


22. 
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Ottices for Publication and Advertisements, 
35 & ~ Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the, fant that the above is our SOLE 2 ADDRESS, 





a na ay ther as ti 

and any e, er publications bearing 
penne similar ti . 

TELEGRAPHIC 


- ENGINEERING,” LESQUARE 
ADDRESS LONDON 
TasrEOnD Nomsee—TEMPLE BAR 3663 (2 lines) 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from . any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), = in advance :— 


For the United Kingdom ................ £3 5 0 
For Canada— 
Thin paper copies................ £2 18 6 
Thick paper copies................ £3 3 0 
For all other places abroad— 
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LABOUR DISPLACEMENT BY THE 
MACHINE. 


THE remarkable improvement in the state of 
industry throughout the world has produced, as a 
by-product, an interesting illustration of the hand- 
to-mouth nature of general opinion on economic 
matters. During the dark days of the depression, 
various economists, together with politicians, 
preachers and miscellaneous fry generally, told us 
that our troubles were due to the development of 
invention and the displacement of labour by the 
machine. Dealing with the baselessness of this 
explanation in our issue of January 6, 1933, we 
pointed out that it had even been advanced by a 
speaker at the dinner of the Institution of Mech- 
anical Engineers held the previous October. If, 
however, the machine was a bad thing in 1933, it is 
equally a bad thing in 1937, yet now no word is 
raised against it. It is the machine which is to 
help us to carry out our re-armament programme 
and maintain and extend our export trade. Our 
amateur publicists appear to have forgotten their 
previous contention that it causes unemployment, 
and in that respect undermines our economic life. 
Their present silence once more illustrates the 
apparent absence of any fundamental basis for 
average economic opinion, which swings with every 
wind. 

The fact that it is necessary to judge general 
economic opinion so unkindly is largely due to any- 
body and everbody apparently supposing that they 





are competent to explain economic affairs. Fortu- 


nately for the engineering profession, it is not 
troubled to the same extent by outside and uncalled- 
for assistance. That some economists, proper, have 
a true appreciation of the réle of the machine in 
modern life was admirably illustrated by a paper 
read by Mr. H. D. Henderson before the Royal 
Society of Arts on Wednesday of last week. Mr. 
Henderson's paper dealt with “‘ The Displacement 
of Labour by Machinery,” a subject which he 
analysed with exceptional clarity. Referring to the 
years of depression, when technical progress was 
the fashionable explanation of our troubles, he 
said “Cabinet Ministers, leading industrialists, 
economists of distinction, began to ask... 
whether at least the rate of technical progress had 


not ... become too rapid for our powers of 
digestion.” We examined this false notion in 
1933, in the article to which we have already 


referred, and need not repeat our arguments here. 
Mr. Henderson did not say what he thought in 
1933, but at any rate in 1937 he is entirely on our 
side. His conclusion of the matter is that “ the 
old economic argument which sought to prove 
technical progress serves in the long run to expand, 
rather than to contract the demand for labour is 
still valid. It is true that, owing to a new develop- 
ment in a totally different sphere, namely, the 
change in population trends, the process of tech- 
nical improvement is likely to be accompanied in 
future by greater difficulties and more awkward 
problems of adjustment than hitherto. But we 
cannot hope to escape these problems by slowing 
down the rate of technical progress.” 

After a statement and detailed examination of 
what he called the “ orthodox argument,’ which 


~| claims that increase in productive power will, in 


the long run, make for increased prosperity for all 
classes of the community, Mr. Henderson gave some 
interesting examples illustrating the falsity of the 
arguments against it current a few years ago. It 
had, for instance, been asserted that mechanisation 
of the modern type entailed a larger displacement 
of labour per unit of output than mechanisation of 
the Nineteenth-Century type. The inaccuracy of 
this statement might be illustrated by the case of 
the railways on which the labour displacement per 
ton-mile of goods carried, or per passenger mile, 
was probably greater than in any mechanisation of 
the post-war period, and was certainly greater than 
in the modern transfer of traffic from rail to road. 
Yet the most severe critic of technical advance is 
hardly likely to contend that railways had an 
unfavourable influence on the economic life of the 
countiy at the time of their great development. 
Again, Mr. Henderson suggested that the economy 
of labour effected by the substitution of more 
automatic for less automatic machinery is often 
more apparent than real, Such machinery, being 
largely of a single-purpose type, may rapidly become 
obsolescent and require replacement which increases 
the amount of labour, in any case an important 
factor, required for its manufacture. A further 
point, which Mr. Henderson did not mention, is 
that modern manufacturing methods require a 
much larger proportion of staff workers than did 
the methods of an earlier day. Mr. Fleming, in his 
recent paper read before the Institution of Mech- 
anical Engineers, stated that the proportion of staff 
workers to clock workers employed by the Metro- 
politan- Vickers Company was | to 3. 

It is when he turns to consider the agricultural 
sphere that we do not find ourselves altogether in 
agreement with Mr. Henderson. It is frequently 
said, he stated, that in this field mechanisation, by 
increasing the volume of foodstuffs or raw material 
produced by a given number of workers from a given 
area of land, has been a major fact in the recent 
depression. Making due allowance for the artificial 
fostering of agricultural production by various 
countries for reasons of policy, Mr. Henderson, none 
the less, appeared to think that part of the depression 
in agricultural countries may have been due to the 
effects of technical progress. The reason he gives 
for this turns on the question of population. Desiring 
to state his argument fairly, it will, perhaps, be well 
to quote his words. ‘‘ The growing populations of 
the Nineteenth Century entailed a steady increase 
in the total demand for food, an increase larger 
than could be satisfied from the existing agricultural 
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areas at the prevailing rate of progress in agricul- 
tural technique. This supplied both a need and an 
opportunity for the development of new agricultural 
areas, largely in new continents overseas. But now 
that western populations have almost ceased to 
grow, the total demand for foodstuffs no longer 
increases very greatly from year to year, and the 
progress of agricultural technique is now more than 
capable of taking care of the growth of demand that 
remains, so far at least as many of the more basic 
foodstuffs are concerned. It is easy to see how, in 
these circumstances, a condition of surplus capacity 
can develop in many branches of agriculture, and 
how obstinate such a condition is likely to prove 
once it has been established.” 

We cannot admit that this idea has any more 
basis than the corresponding notion relating to 
manufacture. The prosperity of the agricultural 
countries, such as Australia, sank to a low level 
during the slump owing to the fall in wholesale 
Population decline had nothing to do with 
it. Despite the efforts of dictators, the population 
of Kurope has shown no recent increase which 
could have any effect on food consumption and on 
the present recovery of wholesale prices. Further, 
it is surely not contended that the surplus of food 
and agricultural material available in the world a 
few years ago was to be explained by lack of mouths 
to eat it, or bodies to wear it. That the mechanism 
f exchange was out of gear, so that many starved 
w shivered while others could not sell their wheat 
wool, cannot be charged to scientific progress 
any way whatever. In this matter the politicians 
ind economists were on their own ground, and no 
nore in the agricultural than in the manufacturing 
sphere was the technical man responsible for the 
breakdown. 


prices, 


in 


it may be useful to look at the whole matter 
from another point of view, which may sound 
elementary but is apparently usually overlooked. 
rhe amount of goods available for the population 
of the world in any fixed period, say a year, is equal 
to the amount that is produced. There may be 
some surplus from the previous year, but this will 
be about balanced by the surplus carried over to 
the next, and in a long series of years the amount 
available is the amount produced. This simple 
may be followed by another—the 
amount available for each individual is equal to the 
total amount divided by the number of individuals. 
In practice the share-out is not quite fair, and some 
may, perhaps, get less than they should, but that 
iloes not affect the arithmetic. Thirdly, if, owing 
to technical advance the working population of the 
world produces more, then everyone's share will be 
larger-—the standard of living will go up. This is 
what has been happening for many years. The 
increased prosperity has perhaps not been evenly 
distributed, western nations have had more than 
their due proportion, but taken over the whole 
world the standard has risen. This has been due 
entirely to technical advance, and applies just as 
much in the agricultural as in the industrial sphere. 


proposition 


In any particular nation, or, perhaps, even in 
iny particular continent, this general advance has 
at times been masked by the action of interferences 
which have come m from outside and have nothing 
to do with technical progress. Thus, in Germany 
at the present time, the standard of living is being 
depressed in order to enable the 
country to export below world prices for the purpose 
of obtaining foreign currency. The system of 
export bounties is in essence a method of lowering 
the standard of living. By the general western 
average, the German workman is not receiving full 
value of the work he is .loing. Much the same kind 
of thing has operated in Russia for many years. 
The standard of living has been depressed in order 
that the country should export cheaply for the 
purpose of paying for capital goods from abroad. 
Manceuvres of this kind, however, have nothing to do 
with scientific progress, which is not a variable factor 


deliberately 


snd advances steadily, gradually improving the | 


condition of mankind. Some countries, 
such as China, may appear to have profited little 
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without both contributing to it and taking a proper 
share in the great world organism. 





has done well during the past year. The revenue 
credit balance amounted to just over 1,689,487/. 


Advance in agricultural method does not form | out of which 1,131,516. was applied to the payment 


an exception to other types of scientific progress 
in improving the lot of mankind. The stage is yet 
far from being reached at which all the inhabitants 
of Europe have food supplies of the standard reached 
by the best; while many millions of the East lag 
far behind. If the history of the world of the last few 
hundred years teaches anything, it is that scientific 
and mechanical progress will continue gradually to 
raise the level of existence and the quality and 
amount of the food supplies of the peoples generally. 
There will be disturbances and local setbacks and 
political interferences, but science will pursue its 
slow but steady path, and the average of material 
existence will rise. Population stability or decline 
may ultimately present grave problems to the 
administrator, but they will not show that progress 
in agriculture is disadvantageous. Population 
changes are slow and will not cause catastrophic 
crises, but assuming the gradual establishment of 
a stable population in Europe or elsewhere, the 
improved productivity of agriculture will merely lead 
in the long run to the shortening of hours and the 
improvement in status of agriculturists. This pro- 
cess has been going on for years, and while sudden 
and unjustified changes, such as have been intro- 
duced into some countries recently, are dangerous 
and likely to cause serious maladjustments, the 
tendency towards shorter hours of labour, as one 
factor in an improved standard of living, is con- 
tinuous and is a direct result of the advance of 
science and mechanisation. 








THE WORK OF THE CENTRAL 
ELECTRICITY BOARD. 


INTEREST in the operations of the Central Elec- 
tricity Board has now swung from the technical 
to the financial side of the undertaking and this 
interest has not been unaccompanied by criticism. 
The trouble is not easy to explain briefly and for 
a full statement of the case from the Board’s* point 
of view readers must be referred to the Annual 
Report for the year ended December 31, 1936, 
which was published this week. It may, however, 
be remarked that while the Board is entitled to 
purchase the entire output of a selected station at 
the cost of its production, the owner of the station 
has the right to re-purchase such proportion of 
that output as he requires for his own use, either 
at the grid tariff, at the cost of production plus an 
addition for the Board’s expenses, or at an agreed 
price. Moreover, whichever of these alternatives 
is chosen there remains a guarantee that the price 
charged for the energy purchased shall not exceed 
the costs that would have been incurred in producing 
that output from an independently-operated station. 
It so happens that most of the larger undertakings 
are affected by this stipulation and are, in con- 
sequence, so the critics contend, deriving no benefit 
from the grid. Indeed it is argued they may even 
be worse off owing to the life of the plant being 
shortened by being run for longer hours under more 
intensive conditions. This is denied by the Board, 
who also point out that if earlier renewals should 
prove necessary from this cause, the cost will fall 
on them and not upon the owner. 

The official view, in fact, is that the owner of a 
selected station is effectually protected against loss, 
though at the same time it is admitted that the 
distribution of the savings made available by the 
grid may not always be equitable as between 
individual owners. This defect has been overcome 
by co-operation in the North-West England and 
North Wales areas, and it is to be hoped that action 
on similar lines. will be attained elsewhere. For 
it is not altogether edifying that chairmen of im- 
portant electricity undertakings should year after 
year feel called upon to inveigh against the Board 
and not a few of its works. If there is an injustice 
it should be relieved if humanly possible ; if not, 
silence would be the best policy, otherwise, with 
distribution about to be made a subject for political 


from the general advance. but this is essentially | discussion, considerable damage may be caused. 


because they have contributed little to it. It is 
not possible to share fully in the material advance 
which technical progress has brought to mankind 


Regarded as a trading undertaking, the Board 
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of interest on portions of the first five issues of 
the Board’s stocks, amounting to 25,895,000/. 
Actually, only the interest on 2,400,000/. had legally 
to be met in this way. It is therefore satisfactory 
that it has been possible to charge interest to 
revenue instead of capital, so far in advance of 
statutory obligations. The sum of 250,000/. was 
contributed to the Redemption Fund and 307,971. 
was carried to the Appropriation of Revenue 
Account, which now stands at 1,419,614/., so that a 
considerable sum is available to meet further calls 
of this kind. The capital cost of the grid to the 
date of the Report was 30,000,000/. and it is 
estimated that its erection has enabled 14,000,000/. 
to be saved on the provision of reserve generating 
plant. 

As regards construction, at the end of 1936 the 
system comprised about 4,125 miles of transmission 
lines, 2,898 miles of which were operated at 132 kV. 
There were also 289 switching and transforming 
stations with an aggregate capacity of 9,474,800 
kVA. The selected stations numbered 137, with a 
total capacity of 7,206,045 kW, and 554,000 kW 
of this total was brought into service during the 
year. Further extensions amounting to 858,000 kW 
have been authorised. As a result of increased 
demand, larger transformers have in some cases 
been substituted for those originally installed or 
extra transformers have been added. In North- 
West London new 132-kV connections have been 
provided between Fulham, Acton-lane (Willesden) 
and Taylors-lane (Willesden), and extensions of the 
132-kV and lower voltage lines are in progress in 
other parts of the country. Two of these extensions 
were specially erected to meet the requirements of 
the steel works of Messrs. Stewarts and Lloyds, 
Limited, at Corby, and of Messrs. Richard Thomas 
and Company, Limited, at Ebbw Vale. The 
standardisation of frequency throughout the country 
has now been almost completed. 

On the research side, investigations into surge 
phenomena have produced encouraging results ; 
it has been possible to effect. improvements in 
the insulation of transformers, while the desirability 
of extending the use of earth wires in certain 
localities has been demonstrated. Various types 
of lightning arrester have been tested and it has 
been decided to instal Peterson arc suppression 
coils on the 33-kV line between Rotherham and 
Doncaster and on the Lincolnshire Ring. Short- 
circuit tests were carried out under the most severe 
conditions obtainable on three of the four main 
types of circuit breakers in use and revealed direc- 
tions in which their performance can be improved. 
The special insulators installed in foggy areas have 
worked well, and no flash-overs occurred in spite 
of the extraordinarily bad conditions towards the 
end of the year. Washing of live insulators by a 
water jet has now become the routine practice at 
certain substations. Tests show that the rate of 
corrosion of the steel-cored aluminium conductors !s 
slow. Experience indicates, however, that periodi 
conductivity tests are necessary on the joints to 
ensure complete immunity from damage under heavy 
current conditions. Experience with the 66-kV and 
132-kV cables has also been satisfactory, though 
the formation of gas in the oil caused minor 
troubles. An experimental length of one mile of 
132-kV internal pressure cable is being installed. 
This cable is filled with nitrogen maintained at 4 
pressure of 200 lb. per square inch. An extensive 
programme of fire protection by the erection of 
barrier walls and the provision of suitable appliances 
has been undertaken. 

Under the heading of operation, it is stated that 
during a day in November the grid systems in 51x 
English areas were run in parallel. This system 
was supplied by 112 generating stations, the max! 
mum simultaneous demand being 4,218,000 kW. 
In addition, 45 other stations were linked up for 
the purpose of supplementing their own production. 
There were no difficulties with synchronisation ©! 
for any other reason, and the control equipment 
worked without incident. We understand that 
more recently the whole of England has been 
operated as one system with equal success. Though 
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it is not intended to make this a common practice, 
and though the provision of spare plant in the 
areas will not be affected by its practicability, it 
will facilitate the carrying out of maintenance work 
and may be useful in cases of emergency. It is further 
noted that on Armistice Day, 1936, a load of some 
1,500,000 kW fell off and was picked up again 
during the few minutes around 11 a.m. During 
this operation, the maximum frequency deviation 
from 50 cycles did not exceed 0-35 cycle and was 
generally considerably less. 

During the year, 155 stations were operated 
under the direction of the Board, only 26 of which 
were run for the full 8,784 hours. Twenty-seven 
were run for between 6,600 and 8,784 hours, 50 for 
between 2,400 hours and 6,600 hours, 47 for less 
than 2,400 hours, and five were entirely shut down. 
Sixteen of the most economical stations supplied 
over 50 per cent. of the total electricity generated. 
The average fuel consumption was 14 per cent. 
less than for the same stations operating inde- 
pendently in 1932. Had the coal prices ruling in 
1935 been maintained, this would have meant a 
saving of 1,420,0007. As, however, the price was 
actually increased by 11 per cent., the benefit of 
more than one-half of the reduction in fuel cost 
that has been achieved since 1933, when the Board 
began trading, has been diverted to the coal industry. 
Considerable difficulty has also been experienced in 
obtaining supplies of coal under contracts already 
placed, and in making fresh contracts. Stocks 
were, therefore, seriously depleted towards the 
end of the year and though the position has since 
improved slightly, it is still giving rise to anxiety. 
The importance of this matter may be appreciated 
by saying that a total annual consumption of more 
than 12,000,000 tons is involved, and that, of course, 
the electricity supply industry of the country is 
almost entirely dependent on coal. It is therefore 
to be hoped that some agreement will be arrived at 
between all parties concerned. 








NOTES. 


UNEMPLOYMENT OF THE ENGINEER. 


THOUGH it is well known that “ black-coated ” 
workers suffered severely from unemployment 
during the recent depression, exact statistics are 
not available for various reasons. Considerable 
interest, therefore, attaches to a report on “ Un- 
employment in the Engineering Profession,” which 
appears in the Monthly Labor Review of the United 
States for January. The statistics given in this 
report are based on 52,589 replies to a general 
questionnaire, and show that at the end of 1932 
more than one-tenth of the engineers were simul- 
taneously unemployed ; that at one time or another 
between the beginning of 1930 and the end of 1934, 
one-third were unemployed for a time; and that 
half of those had been out of work for more than a 
year. In other words, between the end of 1929 
and of 1932, the percentage of the 52,589 engin- 
ters who were unemployed increased from 0-7 to 
10-9; at the end of 1934, it was 8-9. Unemploy- 
ment seems to have affected all classes to an almost 
equal extent, and though it dropped most among 
chemical engineers as conditions improved, and 
electrical, mechanical and mining engineers were 
also favourably affected, it actually rose slightly 
among civil engineers. An interesting point is the 
classification of those unemployed by ages. Contrary 
to what might perhaps have been expected, the 
greatest frequency of unemployment was among 
those who attempted to enter the profession after 
1929. For instance, among electrical engineers the 
igure of unemployment for those between 25 and 
eg irs of age, was 20-2 per cent., while it was only 
“9 per cent. among those aged from 28 to 32, and 
5-6 per cent. among those aged from 33 to 42. On 
the other hand, it rose to 10 per cent. for those of 
53 years of age and over, and it is noted that when 
the older engineer becomes unemployed, this condi- 
Yon tends to become permanent. The effect is also 
yuuulative, as is seen by the fact that in December, 
1934, 11-5 per cent. of the older engineers were 
unemployed, compared with an average of 7-3 per 
vent. among the younger men. Moreover, the older 


younger. A further point of interest is that college 
graduates seem to have suffered less than others, 
though the difference is slight, as is any variation 
due to the place of employment of those concerned 


THE DeEFENCE PROGRAMME AND ELECTRICITY 
SuppPty. 


At the annual luncheon of the British Electrical 
Development Association, which was held at the 
Savoy Hotel on Friday, March 19, the Minister for 
the Co-ordination of Defence (The Right Hon. Sir 
Thomas Inskip) said that electricity was now play- 
ing a greater part in the manufacture of munitions 
than it had at the height of the demand during the 
Great War. The “ Better Light, Better Sight” 
campaign, for which the Association was responsible, 
was to be commended and workers ought to be 
thankful for the improvements which the use of 
electricity had brought about in the shops. The 
more quickly transmission and distribution lines 
could be extended to all parts of the country, the 
better he would be pleased. An important point 
in this connection was that the grid enabled works 
to be brought into production much more quickly 
than heretofore. In other words, the country 
was much better equipped than it had been for, if 


The Association was promoting the use of a com- 
modity which was of supreme importance to the 
safety of the country. It was also produced at 
home and depended on coal. The more therefore 
it could be developed the sooner would prosperity 
be brought to the depressed areas. The President 
(The Right Hon. Lord Eltisley), in reply, said that 
the output of electricity during 1936 was over 
20,000,000,000 kWh, or about 14 per cent. in excess 
of that of the previous year. That was a larger 
proportional increase than any other country in the 
world could show. There had been an increase of 
50 per cent, in the number of houses wired during the 
past four years, while Great Britain led the world 
in the number of electric cookers installed per head 
of population. Some 30,000 farms had _ been 
electrified. In spite of the bad weather the Associa- 
tion’s refrigerator campaign last summer had been 
highly successful, and with the help of the manu- 
facturers was to be continued this year. 





Wortp PrTrRoLeuM Conaress, Paris. 


It will be recalled that the first World Petroleum 
Congress, which was organised by the Institution of 
Petroleum Technologists, was held in London in 
1933, and that, at the conclusion of that meeting, 
it was decided to hold further congresses at intervals 
of three years. Actually, however, the second 
congress of the series is to be held in Paris in June 
of the present year. We are informed that a large 
number of papers for discussion, sponsored by 
various scientific societies throughout the world, are 
to be presented and that the programme is being 
drawn up. All aspects of petroleum technology 
and economics will be dealt with, and the contribu- 
tions to be presented will be divided into a number 
of sections respectively, devoted to geology and 
production, physical chemistry and refining, con- 
structional materials and the erection of plant, 
utilisation of the products of petroleum, and econo- 
mics and statistics. The sessions of the Congress 
will take place in the mornings only, the afternoons 
being devoted to visits of technical interest, while a 
number of receptions and evening entertainments 
have been arranged. Tours have been organised, 
one to Morocco and one to the South of France, to 
take place before the Congress, while four tours in 
France have been arranged, after the Congress, in 
order to enable members to study the development 
of the petroleum industry in that country. Further 
details regarding the Congress will be announced in 
due course, meanwhile all communications should 
be addressed to the Secretariat, 85, Boulevard 
Montparnasse, Paris. 


Cur British CoRPORATION REGISTER OF SHIPPING 
AND AIRCRAFT. 

At the 47th annual meeting of the British Corpora- 

tion Register of Shipping and Aircraft, held in 

Glasgow recently, reference was made to the great 





wen felt the effect of unemployment sooner and 
Tecovered from it later than those who were 


loss sustained by the Society and the whole shipping 


one of the founders of the Corporation and its 
honorary president. The main business of the 
meeting was to consider the annual report for the 
year ending December 31, 1936. This showed that 
66 ships, representing an aggregate of 146,210 tons, 
were built to the Society's classification during 1936 
and that 47 per cent. of this output was constructed 
in British yards. The largest ship classed during 
the year was the single-screw whale-oil factory 
motorship Nisshin Maru, of 16,764 tons, built by 
Messrs. Kawasaki Dockyard Company, Kobe. At 
the close of 1936 the Society’s Register of Ships 
contained data regarding 1,530 vessels, making 
together 4,582,959 tons, and the report added that 
the total tonnage classed with the Corporation since 
its establishment in 1890 now amounts to nearly 
11} million tons. It is gratifying to note that by 
the close of the year under review, the tonnage on 
order to the Society’s classification had risen to 
450,300, or nearly three times that of 12 months 
previously. It was pointed out at the meeting that 
the total tonnage of the vessels ordered had now 
risen to 500,000 tons, and if there was no unforeseen 
check on production, the output for 1937 should 
show a distinct advance on that for 1936. As 
regards aircraft surveys, the staff of the Joint 
Aviation Advisory Committee examined and recom- 
mended 859 aircraft for the renewal of the certificate 
of airworthiness during 1936, as compared with 
636 in 1935, while 297 surveys for condition, damage, 
&c.,. both at home and abroad, were also made. 
The Register of British Aircraft, published at the 
close of the year by the Corporation on behalf of the 
Joint Committee contained detailed particulars of 
1,794 aircraft registered in Great Britain—a net 
increase of 178 machines in the course of the year. 
At the meeting, Sir Maurice Denny, Bt., C.B.E., 
Chairman of the Technical and Aviation Com- 
mittees of the Society, announced that within a few 
weeks the Air Registration Board would take over 
the work, initiated ten years ago in this country by 
the British Corporation, and carried on for the last 
4} years by the Joint Aviation Advisory Committee 
of Lloyd’s Register and the British Corporation 
Register. Happily, their association with the control 
of civil aircraft would not cease with this transfer, 
as the Air Registration Board had invited the 
Corporation to nominate a representative for 
election to the new body. ‘This invitation had been 
accepted, and as its nominee, he had felt deeply 
honoured when, a short time ago, the Board had 
elected him as its first chairman. 


COMPETITION FOR Essays ON ARC-WELDING. 


With the object of stimulating the scientific 
development of the are-welding industry, a competi- 
tion, the scope of which will embrace practically 
every industrial field where arc-welding can be 
applied as a primary process of manufacture or 
construction, has been organised by The James F. 
Lincoln Arc-Welding Foundation, Cleveland, Ohio, 
U.S.A. The competition calls for papers by 
engineers, technical men, designers and skilled 
workers who are familiar with the uses of arc weld- 
ing and are engaged in one of the divisions of 
industry into which the contest has been divided, 
namely, the motor car, aircraft, railway, ship- 
building, structural, furniture and fixture, commer- 
cial welding, container-making, metal-cutting and 
forming and general engineering industries. Each 
of these main divisions will again be sub-divided 
into a number of sub-classifications ; for example, 
papers. submitted in the motor-car industry division 
may refer to engines, bodies, frames, or trailers. 
Five initial prizes will be awarded in each sub- 
classification, and these are worth, respectively, 
700, 500, 300, 200, and 150 dols. From among the 
sub-classification prize winners, four papers will be 
selected, in each main division, to receive further 
prizes of 3,000, 2,000, 1,000, and 800 dols. In 
addition these last prize winners will be consi 
as possible recipients of four main prizes 
range from 10,000 dols. down to 3,500 dols. 
also of the ‘‘Grand Prize” of the Comps 
which will be not less than 13,700 dols. The 
prize money totals 200,000 dols. and the number of 
separate prizes to be awarded is 446. Papers sub- 
mitted for the competition should describe either 









community by the death of Sir Archibald Denny, 





a new design for an existing machine, structure, or 
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building, so that are welding may be applied to ite | 
manufacture, or a design for a new machine, struc- 
ture or building, showing how welding can be used 
to particular advantage. Dr. E. E. Dreese, Head 
of the Department of Electricat Engineering, Ohio 
State University, is acting as chairman of the jury 
of awards of the competition, the closing date of 
which June 1, 1938. Intending participants, 
however, should communicate as soon as possible 
with Mr. A, F. Davis, secretary of the James F. 
Lincoln Arec-Welding Foundation, P.O. Box 5,728, 
Cleveland, Ohio, U.S.A., for further information and 
for entry forms and copies of the rules and conditions 
governing the competition. 


Is 











POSITIVE AND NEGATIVE 
ELECTRONS. 

IN opening his third lecture on positive and nega- 
tive electrons at the Royal Institution, on Saturday, 
March 13, Lord Rutherford referred to the slide 
hown in his previous lecture and reproduced in 
Fig. 10, on page 321, ante, this slide illustrating the 
branching tracks resulting from electron collisions. 
He had shown, he said, how the ionisation produced 
by an electron varied with the speed, being inversely 
proportional to the square of the velocity. This 
should apply throughout the whole range of velo- | 
cities, and for values of 8 = 0-87, or higher, the 
ionisation should be sensibly constant, however 
the electron might Without going 
into the matter in great detail, Lord Rutherford 
said a rough estimate showed that an electron near 
the end of its path produced ionisation at the rate of | 
about 10,000 pairs of ions per centimetre in air, 
while with an electron energy of the order of a million 
volts, the ionisation fell to 20 pairs or 25 pairs per 
centimetre. The ionisation produced close to the 
path of the electron was known as primary ionisation, 
but in addition to this, ionisation known as secon- 
dary ionisation was produced in the branching | 
tracks of travelling at a considerable 
speed, the secondary 1Ons being about twice as 
numerous as the primary ions. The total ionisation | 
would, therefore, amount to from 45 pairs to 55 pairs 
per centimetre of track in air in the case of a fast 
electron. 

After explaining that the electrons emitted by 
radioactive did all travel at the 
same speed, Lord Rutherford described the appa- | 
ratus which enabled the speeds to be determined. 
In this the 
enclosed in an exhausted chamber to which a mag 
netic field was applied, and the electrons, travelling 
in semicircular paths, the radii of which depended 
upon the velocity, were received on a photographic 
plate on which they formed a kind of spectrum | 
with lines corresponding to particular velocities. 
By confining attention to one line and interposing 
sheets of mica of different thicknesses, the results 
illustrated by the slide reproduced in Fig, 11 were 
obtained. The numbered I to IV in this 
showed the reduction of velocity and straggling 
of a homogeneous beam of §-rays with a velocity 
corresponding to Hp 1,938, in passing through | 
sheecs of mica with thicknesses equivalent to a 
weight of 2-25 mg., 2-65 mg., 3-95 mg., and 5-72 mg. 
per square centimetre, respectively, the ordinates 
the photographic intensity. Thus | 
there were particles of very different speeds present | 
in what was originally a beam of homogeneous speed. 

Fast electrons, the lecturer continued, had a 
more or less definite range in matter and the range 
could determined for - particles of definite 
energy Since the greater part of the ionisation was 
the range would 


energetic be. 
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substances not 


apparatus radioactive substance was 
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produced when the speed was low, 
he expected to vary d.rectly as the energy. 
slide reproduced in Figs. 12 and 13 showed the 


range in aluminium of slow and fast electrons, 


respectively, and it would be seen that with the | 


t 


latter the relationship between thickness pene- 
trated and electron energy was practically linear. 
In this way the absorption of 8-rays in matter could 
be studied and had been found to agree well with 
the theory of ionisation. Roughly, the absorption 
depended upon the quantity of matter, although 
this was not exactly true. Actually, if the tracks of 
electrons with an energy of 10,000 million volts were 
compared in a Wilson chamber with others having 
an energy of, say, three million volts, there was no 


| the radioactive substance was placed a few feet 
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evidence of any great variation, although theory 
indicated that there should be a difference; the 
ionisation due to the faster electrons should be 
just a little more. This the lecturer explained 
by means of a model in which the magnetic field 
of a moving electron was represented by a circle 
surrounding the electron and the electrostatic field 
by radiating lines. When the electron travelled at 
slow speeds the fields were correctly represented in | 
this way, but at speeds approaching that of light 
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plane of the electron. Calculation showed that in 
the case of the fastest electron this effect would 
cause an increase of 60 per cent. in the ionisation. 
To illustrate the absorption of electrons by matter, 
Lord Rutherford then carried out an experiment 
with radium E, the radiation from which, he said, 
decayed to half its original value in about 5 days. 
A Geiger counter was connected through an amplifier 
to a loud speaker, a click being produced in the 
latter as each electron entered the counter. When | 
from the counter, successive clicks could be heard | 
at frequent intervals, and the interposition of 
sheets of aluminium, wood and lead reduced the 
number of clicks to about the same extent but did 
not cut them off completely. The sheets, it should be 
explained, were of approximately equal weight per 
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tubes was not more than about one in a thousand. 
X-rays generated in a tube supplied with current 
at about 20,000 volts from a small induction coil, 
and placed at a distance of some 20 ft. from the 
counter, caused clicks to be heard from the loud 


speaker, and the rays, which were shown to pass 
| through wood, were completely stopped by a thick 
| sheet of lead. 

When an X-ray spectrum was formed by means of 
a crystal, it was found that the most energeti 
by the quantum 


rays were controlled relation 
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Fig. 15. 
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Superimposed on the con- 


E at 
end of the spectrum. 
tinuous part of the spectrum were certain bright 
lines known as the K and L which 
from the fact that when an electron entered an 
atom and removed an electron from the K or L 
shells, another electron fell back from an outer shell 
and in doing so emitted radiations corresponding 
to the bright lines. In general, however, the energy 
concentrated in the latter was small compared with 
that producing the continuous part of the spectrum. 


hv, so that there was a sharp 


lines, arose 





unit area. With the same apparatus the lecturer 
demonstrated the scattering of the 
| between the radioactive substance and the counter, 
and thus completely stopped the direct entry of 
the electrons. The clicks, however, were again 
heard when sheets of various materials were held 
at an angle over the lead screen, these clicks being 
due to scattered electrons reaching the counter 
from the sheet. 

The next point considered was the loss of energy 
by radiation from a fast particle. 
said, would be familiar with the fact that if electrons 
were fired at a tungsten target a beam of very intense 
X-rays was set up. The efficiency of the transfor- 
mation was, however, very low and in the early 


8-particles. | 
The | For this purpose he placed a thick sheet of lead| from the K, L, or outer shells. 


All, the lecturer | 


This was due to the fact that an electron entering 
an atom did not always remove another electron 
It might 
| across some intermediate part of the orbits, emit 4 


quantum of energy, hv, as it passed the nu leus. 
nount 


pass 


| ¢ 
| and escape with its energy reduced by this ar 
| The slide reproduced in Fig. 14 was shown to illus- 
|trate this point, and Lord Rutherford expla ned 


that the energy in the continuous part of the spec 
ltrum was accounted for by the radiation vhich 
arose in this way. 

| Lord Rutherford then proposed to conside! how 
| the gap might be bridged between the thre lion 
volt electrons and the thousand-million volt electrons 
| which were believed to appear in the cosmi 7 = 


d to see how the latter behaved in passir 
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great thicknesses of matter as they were known to 
do. The speed of any negative electron, he said, 
could be determined by passing it through a Wilson 
chamber in a magnetic field. With regard to 
jonisation, except for the small rise predicted by 
theory. and previously referred to, the ionisation 
due to the fast electrons should be sensibly the 
same as that produced by electrons having an energy 
of one or two million volts. Radiation, on the other 
hand, which was insignificant in the case of ordinary 
electrons, might be very important with the fast 
cosmic rays. Calculations of this effect had been 
made by Bethe and Heitler, who had come to the 
conclusion that with electrons having energies of 
the order of a hundred million volts, the loss of 
energy by radiation should be proportional to Z?, 
where Zis the atomic number. The radiation should 
thus be much greater in the case of fast electrons 
passing through lead than through aluminium. 
The slide reproduced in Fig. 15 showed the losses 
due to both radiation and ionisation for electrons 
with energies ranging from 10° to 10” volts in 
passing through lead and water. We should 
expect from this that, in the case of electrons 
with an energy of say 10° volts passing through 
lead, the radiation losses would be very much 
greater than the ionisation losses, and experiments 
had been made by Anderson and Neddermeyer 
to see if this were true. They used a Wilson 
chamber divided by a thick sheet of lead and allowed 
cosmic rays to enter on one side at random. The 
rays, after passing through the lead, emerged with 
a much greater curvature, and by measuring the 
curvature of a large number of tracks, the random 
losses could be determined. The estimations, 
however, were extremely difficult owing to the 
enormous straggling effect. Moreover, something 
happened when a fast electron came into collision 
with the lead which caused a shower of particles, 
some positive and some negative, to be emitted. 
This was shown by the slide reproduced in Fig. 16. 
The shower effect, however, did not greatly affect 
the absorption problem since only an occasional 
electron had the particular adventure which gave 
rise to the shower. Actually, the energy losses 
per centimetre of lead determined in this way 
were in very good agreement with theory. 

Lord Rutherford then discussed the results 
recently obtained by Professor P. M. 8. Blackett on 
the absorption of the cosmic rays in water. Professor 
Blackett had been able to show that cosmic rays 
with an energy of 3 x 10" volts had a range of 
from 70 m. to 80 m. in water, and that in the case of 
these rays about half the energy loss was due to 
ionisation and half to radiation. In passing through 
light substances, however, a good deal of the energy 
loss was due to ionisation and less to radiation. 
In the case of lead, since the radiation loss was 
proportional to Z?, the loss due to this cause would 
be about 100 times greater than that in water. In 
spite of this, Street and others had been able to 
detect cosmic rays which had passed through 
lead a metre in thickness, and this had still to be 
explained. It seemed clear that many of the 
particles present in the cosmic radiation were fast 
positive and negative electrons, but it was still 
uncertain whether the rays which penetrated 
through great thicknesses of matter were high- 
speed protons or electrons. 

Lord Rutherford concluded by saying that in the 
next lecture he would deal with the discovery and 
properties of the positive electron and the explana- 
tion of why positive and negative electrons appeared 
in pairs in the cosmic rays. 
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Tae Dersy Socrery or ENGINEERS.—The annual 
report and transactions of the fifty-third session, that for 
1935-36, of the Derby Society of Engineers has been 
publish: i. This shows that the membership now totals 
be & net increase of seven over the previous year, and 

the attendance at the meetings held during the 
quien averaged 90. Including that at which the presi- 

4! address by Mr. D. Cameron was delivered, eleven 


t 


a were held, during which papers were read and | t 
— and four visits to works took place. Synopses 
canned’ of the papers read and of the discussions which 
Peary med contained in the little volume, and among 
Steels may be mentioned “Stainless and Staybrite 
Hydn = y Mr. G. E. Wolstenholme ; “‘ The Grampian 
ona “ie be _by_ Mr. A. 8. ‘Valentine ; 
Nicholls, nce Power Station Development,”’ by Mr. F. 


The honorary secretary and treasurer of the 


Society 


a 


abridged form, on page 360 of this issue. 


dent as to the influence of the position of the 
centre of gravity in a high-speed locomotive when 
rounding curves, said that in the engines with 
which he was concerned, the centre of gravity was 
in all cases low, and it was not possible to select 
one with a high centre of gravity to act as-a standard 
of comparison. 


in the paper showing speed against length of run 
during the acceleration period in the Blue Bird runs 
at Daytona in 1933, said it would be interesting if 
the curve could be completed to show the rate of 
negative acceleration. 
at a speed of about 270 m.p.h., which had been 
attained after a run of 6 miles. 
distance had been traversed before the car came 
to rest after the speed run and what part had been 


idea of the respective parts played by the engine and 
would ask if attempts had been made to utilise 


Some information regarding the possible layout 
of a car for land speed record attempts in the future 
would be of interest, particularly relating to the 
four-wheel drive, which, as indicated in the paper, 
would seem to be becoming essential. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Prior to the general meeting of The Institution 

of Mechanical Engineers, on Friday, March 19, at 
Storey’s-gate, St. James’s-park, a meeting of the 
members of the Benevolent Fund and others in- 
terested was held to consider the report of the 
Committee of Management for the year ending 
December 31, 1936. The chair was occupied by the 
President of the Institution, Sir John E. Thorny- 
croft, K.B.E. The report showed a slight increase 
in membership, there being now 1,751 naines on the 
roll. This did not, however, mean a relative increase, 
as the percentage of members of the Institution 
belonging to the Fund was the same as last year, 
viz., only 14 per cent. Contributions had been re- 
ceived from 574 members not on the Fund roll. 
The income for the year was 2,0181., an increase 
of 1051. compared with the preceding year, but the 
grants in relief had increased by 362/. over those 
of that year. There was, in consequence, an excess 
of expenditure over income of 261/., this deficit 
having been met by the transference from capital 
to income authorised at the preceding annual meet- 
ing. On the motion of the President, the report 
was unanimously adopted and a resolution was also 
passed for the transfer of a sum not exceeding 500/., 
from capital to income, should this be required, to 
meet the increasing applications for assistance. 
Major-General A. E. Davidson, D.S.O., had resigned 
from the Committee of Management owing to pres- 
sure of work and Mr. W. P. F. Fanghanel and Major 
F. G. M. Du-Plat-Taylor retired by rotation, the 
latter being, at present, not eligible for re-election. 
Mr. W. B. Challen, Mr. W. P. F. Fanghanel and 
Sir H. Nigel Gresley, C.B.E., were elected to fill the 
vacancies. The honorary treasurer, Mr. W. O. 
Roberts, and the honorary secretary, Brig.-General 
Magnus Mowat, C.B.E., retired by rotation, and 
were re-elected. Mr, Raymond Crane, F.C.A., was 
re-elected as honorary auditor of the accounts of 
the fund for the year 1937. 
A general meeting of the Institution followed the 
Benevolent Fund meeting, under the chairmanship 
of the President. Before the transaction of the 
normal business, the members stood in silence as a 
mark of respect to the late Mr. William Taylor, 
O.B.E., F.R.S., Past-president, 


Ractne Moror Cars. 


The president then called upon Mr. R. A. Railton, 
B.Se., to read a paper, entitled “‘ Racing Motor Car 
Design.”” We commence to reprint this paper, in 


The discussion was opened by Mr. W. A. Stanier, 
who, in reply to a question put to him by the Presi- 


Major G. E. T. Eyston, referring to the curve given 


The curve, as given, ended 


He wondered what 


jlayed by the engine in pulling up the car. The 
nechanical brakes of to-day, either on racing or 
ouring cars, were known to be good, but the mo- 
nentum of such a vehicle as the Blue Bird was 
remendous, and it would be useful to have some 


he various brakes in negative acceleration. He 


he reaction of the, exhaust gases in racing cars. 


Mr. John Harrison was doubtful whether any real 


and asked how far its adoption affected the weight 
of a car. The frame was very stiff with this type 
of suspension, but he thought the axles had too 
much freedom. Possibly, however, its use would 
become more common in the future. On the question 
of adhesion, he thought a good deal depended on 
the way the car was handled. The difficulty of 
steering in ultra-fast cars had been rightly stressed 
in the paper. Even at speeds of 80 m.p.h., the 
matter was important and the amount of lag 
generally present in steering was amazing. The 
illustration of a hydraulic brake given in the paper 
showed an inside cylinder. He had had satisfactory 
experience with outside cylinders acting through a 
link motion. He thought the question of instability 
under intense braking might be mentioned. There 
were great differences in behaviour upon which 
Mr. Railton’s comments would be of value. On the 
question of fuel, he thought the 100-octane fuels 
would, in the immediate future, lead to designers 
having to revise some of their ideas. 

Mr. A. E. Parnacott stated that 25 years ago he 
had put a car on the road the wheels of which were 
independently sprung. The drive had been made 
through Cardan shafts and there were no torque 
or radius rods. He would suggest to Mr. Railton 
that in working out a four-wheel drive, he should 
also consider four-wheel steering. For racing cars, 
when it was desired to round corners sharply, it was 
advisable to have independent brakes on the rear 
wheels. It would then be practicable to swing the 
stern round and put in the clutch, and in that way 
to get out of serious difficulties. 

Mr. Maurice Platt dealt with the question of 
suspension in a private car for a speed of 80 m.p.h. 
on parallel lines to that of the suspension in a racing 
car at about 200 m.p.h. He felt that the question 
of suspension would become acute if and when 
British roads developed to the same extent as those 
in Germany, Italy and the United States. He 
thought that the apparent apathy of the British 
manufacturer towards the racing car was largely 
due to lack of Government encouragement. Apart 
from subsidies, foreign Governments adopted an 
entirely different attitude towards this side of 
motoring than did our own, and crowds such as 
were not to be seen here attended the German 
racing events. He believed that in Germany the 
synchromesh gearbox was being largely used, which 
was rather at variance with the author’s comments 
on the ubiquity of the orthodox type of gearbox. 
He would ask if any trouble had been experienced 
from seizure during idling with the Wilson planetary 
gearbox referred to in the paper. 

Mr. Henshaw was interested in the author’s 
comments on the improvement in the fuel supply 
resulting from supercharging apart from the increase 
of air. He would suggest that a further improve- 
ment was possible by heating the petrol, either in 
the carburettor or just before it, in order to improve 
the homogenising effect of the supercharger. 

Mr. Gunton said he thought the front-wheel 
drive had the disadvantage of a tendency for the 
wheels to slip when climbing a hill. He asked 
whether, in the racing car, cushion or hydraulic 
shock-absorbers were generally used. He thought 
a car held the road better when the resistance of 
the shock-absorber was not the same in both the 
upward and downward directions. Road-holding 
conditions were improved with a fairly free upward 
motion and a stiffer downward one. 

Mr. Roche said he had found that a great deal of 
the success of the suspension of a car was dependent 
upon the manner in which the axle was anchored 
to the frame of the car. If the centre of gravity 
were very low and the axle low down the car would, 
in general, be very stable. He preferred a solid-steel 
brake drum to one of an alloy with a steel lining, 
as this latter type was apt to develop difficulties 
arising from the unequal expansion of the two 
metals. 

Mr. Railton then replied. He was not sure that 

Mr. Stanier, in his reply to the President’s question, 

had understood that it referred to a point raised 

in the paper. He was unable to complete the chart 

of the Blue Bird run by a negative acceleration 

curve. As Major Eyston had said, this information 

would have been interesting. He had suggested to 
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dvantage was derived from independent suspension, 





Sir Maleolm Campbell the fitting of a recording 































354 


accelerometer, but that had not been done. On 
the question of utilising exhaust gases in propui- 
sion, he believed that certain aeroplane designers 
had considered such a possibility, but the effect, in 
any case, would be very small. He could not, at the 
moment, give any information as to the layout of 
future world speed record cars. Mr. Harrison had 
queried the advantages of independent springing. 
With one exception, he had not seen independently- 
sprung German or Italian cars running at Brook- 
lands, but this exception did not appear to be very 
different from more normal ears. He had heard 
many opinions expressed by drivers of Continental 
cars that the independently-sprung car was superior 
when rounding corners and getting away on a 
standing start. Asto Mr. Harrison’s remark about 
the fitting of hydraulic brake cylinders outside the 
brake, this had been done, but it meant increased 
weight. The inside arrangement did not necessitate 
linkage and the possibility of overheating the cylin- 
der was, he considered, negligible. 

Continuing, Mr. Railton said he had seen 
Mr. Parnacott’s car in the technical journals at the 
time, and had thought it was a wonderful vehicle. 
The paper, however, was intended to deal with 
racing cars only. The proposal for four-wheel steer- 
ing on these cars had often been put forward, 
but he could not see any advantage in the system. 
Mr. Platt’s suggestion about the suspension for an 
ordinary touring car for 80 m.p.h. would be a very 
difficult one to carry out in practice ; the road condi- 
tions were different in this class of car from those of 
the racing car. He agreed with Mr. Platt that more 
might be done nationally to encourage the develop- 
ment of the racing car. Both Germans and Italians 
sent their cars to races outside the country and there 
would be nothing to prevent British cars being raced 
in Germany, France or elsewhere, while the prestige 
attaching to successes there might be of value. He 
had not heard of any trouble from seizing in the 
planetary gearbox referred to by Mr. Platt. At this 
point, Mr. Railton intimated that, owing to the 
lateness of the hour, he would deal in writing with 
the other points raised. 








ULTRA LONG-DISTANCE POWER 
TRANSMISSION. 

By Masor A. M. Taytor, M.1.E.E., M.Am.1L.E.E, 
(Concluded from page 313.) 


As has already been said, the general long-distance 
problem has been receiving a great deal of attention 
abroad, and some indication of other proposed 
methods of solution may therefore be given. On 
the Boulder Dam scheme* the line is 266 miles long, 
and is sectionalised into three parts by special 275-kV 
switchest which operate in 1/10 second. These 
switches are the quickest in the world, and, in com- 
bination with specially-designed alternators, ensure 
stability, the line not being long enough to intro- 
duce serious trouble through reactance. The lead- 
ing current which may be necessary in emergency 
to induce sufficient electromotive force in the line 
conductors to cause the load current to reach the 
receiving end without undue in-phase voltage drop, 
is provided by synchronous condensers. These 
condensers, under normal conditions, also pro- 
vide a leading current which neutralises the 
lagging component of the load current at the 
receiving end, and thus renders the passage of 
lagging current along the line for feeding the lagging 
load component unnecessary. The synchronous 
condensers are, however, incapable of compensating 
for the ‘ phase-twist ’ which occurs in the line 
under emergency conditions. This causes syn- 
chronous apparatus at the receiving end to be 
thrown off when the load suddenly increases. The 
length of the Boulder Dam line is almost the 
maximum upon which such an apparatus can be 
used, the natural capacity current of the line being 
nearly what is required to compensate for the 
in-phase drop at full load. As it is, the additional 
large capacity current needed for continued emer- 
gency conditions has rendered it necessary to 








* It should be noted that the price of a non-peak supply 
at the source of this scheme is 0- 025d. per kilowatt-hour, 
and not 0-25d. as stated on page 311 of the previous 
issue Of ENGINEERING. 

| See Electrical Engineering, Vol. LIV, page 367 (1935). 
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what would otherwise have been required. On 


would be placed out of court by the excessive copper 
cost, as well as by the very large capacity current 
loss and by the instability of the generators due to 
the capacity current. 

Another method of transmission is that known as 
the “ half-wave ” line.* This balances the capacity 
against the inductance. Resonance occurs when 
the electromotive forces induced in the individual 
sections by the passage of the load plus the capacity 
currents are, on the average, equal to the electro- 
motive forces generated in the ‘“‘ condensive equiva- 
lents " of the line sections. Under these conditions 
the two electromotive forces equalise when the line 
is 1,500 miles long and the frequency used is 
60 cycles per second. The line then behaves as 
though it had neither reactance nor capacity. The 
drop due to the load current follows Ohm’s Law, 
but the voltage is reversed at the receiving end. 
When standard line construction is used, this ideal 
result depends upon the load being about 1,000,000 
kVA. Moreover, there is no cheap means of com- 
plying with the provisos that the voltage shall be 
uniform along the line at all loads, that the total 
current shall not be greater than that required for 
the load, and that the current density shall not be 
less than at least 1,000 amperes per square inch. 
Since the load has usually to be gradually built up, 
this condition of resonance can only be met at 
smaller loads by lavish expenditure on condensers, 
reactances and regulating equipment. This of 
itself, owing to the impossibility of obtaining 
sufficiently rapid operation of regulating switches 
at 450/550 kV, is likely to prevent stability from 
being attained. Otherwise the system is very 
attractive. 

Various other attempts to solve the problem all 
have similar disadvantages. Siemens-Schuckertt 
propose the use of synchronous motor-generators 
together with static condensers placed in sub- 
stations along the line, and fitted with arrangements 
for connecting them in parallel or series with the 
latter. Such an arrangement would, however, be 
very costly on a 1,500-mile line, and would also be 
rather impracticable owing to the impossibility of 
obtaining transient stability with present regulating 
devices. The General Electric Company of Americat 
have a more promising scheme in which the middle 
of the line is left to its fate. Instead, sliding con- 
tacts are fitted on the secondaries of the step-up 
transformers and on the primaries of the step-down 
transformers, so that the voltage on the line is auto- 
matically reduced when the capacity current exceeds 
a certain limit. This, however, would only be really 
economical on a 1,500-mile line when the normal full 
load was 1,000,000 kVA. Regulating switches deal- 
ing with large currents at, say, 450/550 kV would 
also have to be arranged to travel very slowly. It 
would consequently be impossible with present 
regulating gear to avoid transient instability at 
loads other than full loads. Mr. Theodore Morgan’s 
scheme,§ in which motor-generators are employed 
to inject series quadrature electromotive forces 
along the line, is more clearly specified than that of 
Siemens-Schuckert, whose methods of operation 
are, at times, very ambiguous. It would, however, 
be nearly as expensive, as it does not deal with 
capacity current, and means must certainly be 
provided, at great cost, for dealing with this. It is 
vital also that the cost of the line should be in 
proportion to the initial load that can be secured, 
and this is not obtained by either Morgan’s or 
Siemens-Schuckert’s arrangement. 

The necessity of reducing the line to a “‘ work- 
able” length has also driven American engineers 
to consider the possibility of employing a low 
frequency on the transmission line with frequency 
changers at the receiving end.|| 

Coming now to “quarter-wave” proposals, 
according to a patent issued to Blume, of the 
General Electric Company of America, and already 


« 





* See H. H. Skilling, Electrical World, Vol. CVI, 
page 453 (1936). 

; See British Patent No. 319,313. 
t See United States Patent No. 1,921,723. 
§ See United States Patent No. 1,828,062. 
| See P. M. Lincoln, Electrical Engineering, Vol. LV, 
page 201 (1936). 





a line of double the length, such an arrangement | 
|at a particular load on a 750-mile line, and that 
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increase the copper section some 60 per cent. above referred to, it is believed that a constant ratio 


between the phase and value of the electromotive 
force and current can be obtained all along the line, 


the methods of regulation mentioned above for a 
1,500-mile line could also be employed over the 
shorter distance. Examination shows that this is 
correct, if resistance is neglected. There is, how- 
ever, a 90-deg. phase displacement between the 
electromotive force and the current at the sending 
end, and the same quantities at the receiving end, 
and it is clear that the inductance of the line is not 
eliminated, even at full load. This otherwise very 
attractive scheme does not therefore give stability, 
and is, moreover, relatively very expensive. 

Mr. H. H. Skilling has put forward a system in 
which static condensers are inserted in series with 
the line.* and Messrs. The Westinghouse Company 
have done the same. Mr. Skilling recognises, how- 
ever, that such condensers are not sufficient alone. 
since they only cancel the inductive electromotive 
force of the line and do not help to deal with the 
capacity current. He therefore uses the primaries 
of the step-up and step-down transformers for this 
purpose. He does not seem quite to have realised, 
however, that enormous capacity currents would 
have to be transmitted. On a “ straight-through ” 
line 1,500 miles long, for instance, a considerable 
proportion of the capacity current of the line 
would have to traverse at least half the length of 
the line. The result would be that the ohmic losses 
would be very high and a large increase in the 
copper section would be necessary. In addition, 
the large capacity current traversing the series 
condensers would prevent this apparatus from 
functioning properly. Except for the fact that 
series condensers cost about eight times as much 
as static transformers without tappings, the scheme, 
however, looks distinctly more hopeful for lengths 
of 750 miles than those mentioned above, especially 
when loads are tapped off at several places. Though. 
without further investigation, it cannot be said 
definitely whether it would be any better than the 
plain quarter-wave scheme of Blume from the 
point of view of transient stability, the chances are 
certainly in its favour, provided there were a 
number of step-down substations for the control 
of regulation and for the release of capacity currents 
along the route. On a “ straight-through ” line it 
would not, however, be much better from the point 
of view of transient stability than the quarter-wave 
scheme. It should be noted that, in addition to 
the special transformers required for the employ- 
ment of low-voltage condensers, further protection, 
involving the employment of other transformers and 
spark gaps, would be necessary to protect these 
condensers against momentary increases in the line 
current.t The cost would therefore eventually be 
quite 10 times as much as for plain static trans- 
formers. Moreover, it is doubtful whether it could 
be efficiently employed on lines longer than 600 
miles, and, in any case, a current density of 1,000 
amperes per square inch, of useful current, cannot 
be passed over the lines. 

Accounts of the various proposals for using 
direct current have recently been given by Mr. 
W. E. Frencht and Dr. M. G. Say.§ 

The diagrams reproduced in the first article show, 
however, that the scheme has been by no means 
fully worked out, even for comparatively low 
transmission voltages. There is also no attempt 
to indicate exactly what would happen if, in order 
to meet the case of one line failing, there was 4 
complete parallel system which normally shared 
the load, as with alternating current. This is quite 
indispensable, and must be faced. Neither author 
says much about the Marx rectifier, which seems to 
be the only device suitable for the highest voltages. 
It is assumed that the rectifier must be put directly 
on to the line, and until that can be suitably done 
it is not clear how any progress can be made. 

Returning to the author’s system, it is claimed 
that the application of the fourth-power law, m 
combination with artificial reactances, will enable 





age 453 (1936). 


* See Electrical World, Vol. CVI, 
XXXIII, page 


+ See Electrical Journal, Vol. 
(1936). . oiaall 

t See Hlectrical Review, Vol. CX VIL, page 4/ (1936). 

§ See Electrical Engineer, Vol. XI, page 47° ( 1936). 
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the line to be worked at useful current densities of 
1,000 amperes per square inch, or more, provided 
the insulator and transformer manufacturers can 
design their apparatus to withstand the higher pres- 
sure. Insulator strings 50 per cent. longer will carry 
30/40 per cent. more voltage, and so on. Insu- 
lator strings have been tested in the United States 
at pressures up to 1,800 kV momentarily, and the 
manufacture for even higher pressures could be 
begun if once it were realised that capacity current, 
instability and corona were no longer deterring 
factors. There should also be no difficulty in pro- 
ducing switches for short-circuiting the reactors 
in an exceedingly short time (1/20 sec.) and thus 
ensuring stability, up to a certain limiting load, 
on lines up to 1,200 miles long; in fact, such a 
switch has already been worked out and is very 
cheap. The emergency booster, also, is admirably 
adapted to either, or both cases (i.¢., short or long) 
and solves the problem of stability for any shorter 
length of line up to, say, 750 miles. Proposals 
have been worked out for dealing with the tapping 
of power off the line at points along its route. 

It may be stated that among the essentials of 
the regular “* along-the-line ’’ boosters, such as those 
suggested in Fig. 2, page 312, ante, are complete relia- 
bility. They could therefore be “ buried ”’ in under- 
ground chambers and left without attention. The 
booster must be cheap so that the additional cost 
fora 1,200-mile line transmitting 1,000,000 kVA shall 
not exceed 1,000,000/. There must be so many 
boosters that the failure of one will not affect 
operation. If possible, oil switches should not be 
used on account of cost, disconnection being effected 
by air-break fuse-switches of specially cheap 
design. A fault on the primary of the booster must 
not cause an interruption of the supply even if left 
to burn itself out. The maintenance charges must 
be low. 

As regards the cost of the line, many inventors 
seem to have totally neglected this. The method 
of approach which we have adopted is to take the 
known cost per mile for the Boulder Dam line and 
to lay it down as an axiom that on all longer lines 
the charge on the line itself, per unit delivered, 
shall not be more, and if possible less, than that at 
Boulder Dam. In practice, this means that if a 
line is to be, say, five times the length of that at 
Boulder Dam, and if the cost per mile cannot be 
brought below the same amount, it must be capable 
of transmitting five times the power over a single 
line. It is not sufficient to put down several lines in 
parallel, as most inventors seem to assume. Even 
Boulder Dam is not ideal in this respect. As, 
however, a line for greatly higher voltage obviously 
cannot be built—even for the same copper section— 
at the same cost per mile as the Boulder Dam line, 
and as the only way of reducing the cost is by 
reducing the copper, the supreme importance of 
working at the highest possible current density, 
and of having no wattless current to load up the line 
unnecessarily, becomes increasingly evident. This 
is the problem we have kept continually before 
us. It is not the mere question of being able, 
somehow, to transmit the power, but to transmit it 
under commercial conditions. 

It may be wondered why it is necessary to go to 
such high voltages as are envisaged in this paper. 
The reasons are as follows :— 

If a long line is to pay, in competition with 
other sources of power, we must get our money’s 
worth on every ounce of copper. This means 
Working at 1,000 amperes per square inch, and as 
much higher as we dare. We can do this, and not 
exceed a 10 per cent. drop, if we follow a rule by 
Which we allow 1 kV of transmitting pressure for 
every mile of line. This, however, would limit us, 
for all reasonable prevision of development, to a 
0)-mile line, and, on present developments, to 
4 300-mile line. 

Fortunately, where power at the source is very 
cheap indeed, say j5d. per kilowatt hour, as with 
* natural high-head waterfall, it pays to lose, say, 
22 per cent. in the line and operate at half the 
Wansmission pressure given by the above rule— 
_ even to exceed this loss quite materially. 
00 we can operate up to 1,200 miles with 

V, but below this pressure the I*R loss runs 
"P 48 the square of the reciprocal of the pressure. 


We have taken 550 kV as being the limit we can 
foresee for some years, and 450 kV as the highest 
that can be justified at present, 

As regards corona, the diameter of conductors 
at Boulder Dam are 1-4 in., and for 450 kV 2} in. 
would be required. Except where there is likely 
to be snow on the lines, this does not present any 
insuperable difficulties in respect of insulators or 
towers. As regards the line insulators, there is no 
great objection to lengthening the insulator strings, 
and it is probably not difficult, with alternating 
current, to employ condenser effects that would 
tend to make the number of insulators needed on 
a string exactly proportional to the voltage. 

Everything therefore points to the immense 
importance of keeping up the voltage, provided 
that the increased capacity currents of the line do 
not destroy all the advantages gained. 

In conclusion, we would say that the question 
covers such a large field that we have been obliged 
to suppress an immense amount of detailed investi- 
gation, the results of which might have been of 
interest, and to concentrate upon what we hope 
may prove to be such a tolerably correct, if neces- 
sarily simplified, statement of the general principles 
as may appeal to the average reader. 








THE HEATING AND HOT-WATER 
INSTALLATION OF THE INSTI- 
TUTION OF ELECTRICAL ENGIN- 
EERS’ BUILDING. 


Tue heating and hot-water supply installations at 
the building of the Institution of Electrical Engineers, 
Savoy-place, Victoria-embankment, London, W.C.2, 
have recently been reconstructed and, in accordance 
with modern ideas, the original hand-fired solid-fuel 
boilers have been replaced by those of the automatically- 
controlled electrically-heated type. 

A three-phase supply of energy for the latter purpose 
is brought into the building at a pressure of 6-6 kV 
and a frequency of 50 cycles, and is stepped down to 
400 volts by an open-air transformer, which is con- 
nected to the heater through a horizontal draw-out 
pattern metal-clad circuit breaker. The system is 
controlled by a time-switch, which cuts off the supply 
between 9 a.m. and 7 p.m., so that it has been possible 
to take advantage of the low off-peak prices. The 
electric water heater which, like the switchgear, was 
constructed by Messrs. A. Reyrolle and Company, 
Limited, Hebburn-on-Tyne, has a maximum loading of 
500 kW, but can be automatically controlled at any 
load down to 150 kW within + 5 per cent, The hot 
water from the electrode heater is circulated by a 
primary electrically-driven circulating pump to two 
horizontal mild-steel storage vessels, which are 7 ft. 6 in. 
in diameter and 25 ft. long. These vessels were delivered 
in sections and welded up on the site. Their combined 
capacity is about 12,000 gallons, and the maximum 
storage temperature is 260 deg. F. Allowing for a 
100 deg. drop, therefore, the storage plant has a daily 
capacity of 12,000,000 B.Th.U. Owing to the high 
temperature of the water the primary pump. is fitted 
with water-cooled bearings oad is arranged so that it 
is automatically started up a few minutes before the 
current is switched on to the heater. 

The velocity of the water from the storage vessels 
to the radiators in the various rooms is accelerated by 
a secondary pump, the temperature being automatically 
maintained at a fixed maximum by a mixing valve. 
This valve permits a sufficient quantity of the high- 
temperature water to be mixed with and to re-heat 
the return water from the radiators. The hot water 
for the lavatory basins is heated during the night in a 
1,200-gallon storage-pattern calorifier, the heating coil 
of which is supplied from the electrode heater. This 
heating coil has a capacity of 60,000 B.Th.U. per hour. 
The supply from the calorifier to the house circuits is 
accelerated by a small electrically-driven pump. 

Improvements have also been effected in the venti- 
lation of the lecture theatre, which has a seating 
capacity for 550 persons. In the original installation 
the vitiated air was withdrawn through openings in 
the ceiling, which were connected by ducts to a centri- 
fugal fan on the roof. Fresh air was admitted through 
inlets behind the radiators in the two exterior walls. 
In the new installation, fresh air is drawn from an open 
court at basement level through a self-cleaning viscous- 
type filter by an electrically-driven centrifugal fan 
and is forced across enclosed fin-type heating coils and 
through sheet-metal ducts to three high-level openings 
on each side wall. The vitiated air is drawn off at the 
floor level through 50 gratings, which are placed under 
the seats, and is then conveyed by a m of ducts to 
the exhaust fan, which discharges it to the atmosphere. 





The inlet fan has a capacity of 10,000 cub. ft. of air 
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per minute, which can be increased by 20 per cent. by 
speed regulation. At normal speed the fresh air 
supply is thus a little over 1,000 cub. ft. per capita 
perhour. The extractor fan has a duty of 80 per cent. 
of that of the inlet fan, so that a tendency to outward 
air pressure is created within the theatre. The heating 
coils, which are served by the thermal-storage plant 
described above, are capable of raising the temperature 
of the incoming air from 32 deg. to 75 deg. F. The 
old extractor system has been left undisturbed and can 
be used when the attendance is small. 

The new equipment was installed by Messrs. G. N. 
Haden and Sons, Limited, 60, Kingsway, London, 
W.C.2, and Messrs, J. Jeffreys and Company, Limited, 
Baron’s-place, London, 8,E.1, the consulting engineer 
being Mr. W. W. Nobbs, M.I.Mech.E., 100, Victoria- 
street, London, 8.W.1. 








THE TYRESOLE PROCESS FOR 
RECONDITIONING TYRES. 


Tue main feature of a process for renewing the 
tread on worn motor-car and lorry tyres, to which the 
name Tyresoling has been given, is that there is no 
heating or other treatment of the shoulders and side- 
walls of the tyre while the new tread is being attached, 
and that the process, it is claimed, can often be satis- 
factorily repeated two or more times. The name of the 
company operating the process is Messrs. Tyresoles, 
Limited, and they are associated with Messrs, Henry 
Simon, Limited, Cheadle Heath, Stockport. About 
18 months ago a London factory was opened at Park 
Royal, but, owing to the rapid growth of the process, 
these works became too small, and, recently, greatly 
enlarged premises have been taken at the Palace of 
Engineering, Wembley, Middlesex, where the London 
office and works are now situated. The new factory 
was Officially opened on March 18 by Sir George 
Hamilton, M.P., who gave a brief sketch of the history 
of the firm and of its parent company, Messrs, Henry 
Simon, Limited. In the course of his speech, he 
mentioned that 100,000 tyres had been reconditioned 
by Tyresoling during the past 18 months. 

The new process consists essentially in vulcanising 
a band of high-grade rubber composition on to the 
old tread. During the curing process the heat is 
localised on the crown of the tyre only, and the new 
rubber is vulcanised on to the old, and not on to the 
cords of the tyre. Every tyre received is carefully 
examined and tested, and only worn, but otherwise 
sound tyres are accepted for treatment. The tyre is 
opened out on a spreading machine, and the operator 
examines it for inside faults, for weaknesses in the 
walls, for serious damage to the tread, and for any 
other symptoms tending to make the casing unsafe. 
The tread of the tyre is then lightly buffed in a lathe, 
by means of a revolving wire brush, and, during this 
process, the tread is trued up and balanced. Rubber 
cement is then applied to the buffed surface, a strip 
of rubber composition applied, and the ends of the 
strip brought together in a spliced joint. The rubber 
composition, every consignment of which is tested at 
the laboratory of the Research Association of British 
Rubber Manufacturers, is supplied in long strips, 
varying in width and thickness according to the type, 
size and condition of the tyre to be treated. 

The next step in the process is to place in position 
the curing ring, which is just wide enough to fit snugly 
over the tread of the tyre. This ring is light and 
flexible, is formed of tinned steel and embodies tubes 
through which steam under pressure can be passed. 
A wide range of curing rings is kept in stock to ensure 
individual fitting of every tyre. Inside the ring is the 
mould for the tread design, which consists of parallel 
circumferential grooves. An ordinary inner tube of 
appropriate size is next inserted and held in position 
by arim similar to that ofa wheel. Air is then pumped 
in until a high pressure is obtained and the tyre is ready 
to be placed in the vulcanising apparatus. A pressure 
plate is lowered on to the tyre, transferring the 
ressure of the inside air outwards to the curing ring. 

is forces the Tyresole strip into the tread mould 
and also holds it firmly against the original tread. 
Steam at a pressure of 45 lb. per square inch and 
a temperature of 293 deg. F. is then passed into the 
tubes of the ring, this treatment softening the new 
tread, allowing it to flow into its mould and vulcanising 
it, and also sealing the joint in the strip and vulcanising 
the new tread firmly on to the original rubber. The 
period of vulcanisation varies from 75 minutes to 
34 hours, according to the size of the tyre and the 
thickness of the strip employed. On the completion 
of curing the tyre is removed from the vulcanising 
apparatus, the rim and tube are taken out, and the 
tyre x vise on a machine which contracts its periphery 
and allows the ring to come away easily. After the 
removal of small excess nodules of rubber and other 
minor trimming and finishing operations, the recondi- 
tioned tyre is ready for dispatch, generally, within 





24 hours of its receipt at the works. 
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LABOUR NOTES. 


Writtnc in the March issue of the Trade Report of 
the United Patternmakers’ Association, Mr. Findlay, 
the general secretary says :—‘‘ The armament pro- 
gramme of the Government is having its effect on our 
unemployed list. The number this month is 85, not 
near one per branch, and requests for members are 
coming through the G.O. from various quarters which 
we are finding difficulty in meeting. The time is 
opportune for the making of new members, or for 
roping in those old members, who, because of the bad 
spell, thought it advisable to leave our trade for 
another and found it necessary to leave us for the time 
being. In many cases, it may suit them better to 
come back to the trade. I need hardly remind you 
that the best organising for our Society is done across 
the bench.” The total membership is now 10,716. 


At the end of February, 7,784 members of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society 
were ** signing the books,” as compared with 8,303 at 
the end of January. The number of members on super- 
annuation benefit decreased during the month from 
1,669 to 1,652, and the number on sick benefit from 
1,482 to 1,252. In January, the expenses amounted to 
3,5641. 10s. lld.; in February, they were 3,2281. 15s. 3d. 
There was a net increase in the membership of 243. 


A circular issued to branches by the executive 
council of the Boilermakers’ and Iron and Steel Ship- 
builders’ Society, states that at a conference, on 
February 25, the shipbuilding employers agreed to 
bring the riveters’ and caulkers’ time rate of wages up 
to the level of that of other shipyard craftsmen. It is 
explained that when the uniform wages scheme was 
brought into operation, all craftsmen, other than 
riveters and caulkers, received a flat rate of 21. 10s., 
plus 10s, bonus, per week. tiveters and caulkers 
received only 2/1. 7s. 6d., plus 10s. bonus per week. 





are glad to see removed. 

add, an advance of 2s. 6d. per week to riveters and | 
caulkers engaged on time work. The circular also | 
intimates that the employers agreed to increase the 
allowance paid to caulkers engaged on water testing | 
from 2d. to 3d. per hour over time rates. | 


In the course of an interesting article in the March 
issue of The Record, the journal of the Transport and 
General Workers’ Union, Mr. Bevin, the general 
secretary, says :-——‘ The first function of a trade union 
is that of service. We place this claim upon our funds 
in the highest category, for there are so many things 
the union has to do, and sometimes members do not 
appreciate the amount of work which has to be carried 
out on a comparatively small contribution. For in- 
stance, we must build up a substantial strike fund ; not 
that we may indulge in the luxury of strikes. Just as 
every good general aims to win his objective with the 
minimum of loss, so do all good trade union executives 
and officials seek to carry through wages negotiations, 
and secure improvements in hours and conditions with- 
out causing suffering to their members.” 


In Mr. Bevin’s opinion, that is sound policy, “ for,” 
he goes on to say, “every advance which is gained 
without the members having to go on the streets to 
win it is a real gain, because it does not involve any 
loss of wages. But sometimes great principles are at 
stake, or members are being badly treated, or there 
is a definite refusal on the part of the employers to be 
reasonable ; in such cases our only alternative is to 
resort to strike action. It is therefore necessary in 
these days that the union shall build up its reserves 
with a view to meeting such contingencies and discharg- 
ing faithfully its obligations.” 


The leading editorial note in the March issue of 
Man and Metal, the journal of the Iron and Steel 
Trades Confederation, deals with the subject of sliding 
scales, We have received from our branches,” the 
writer says, “ correspcndence indicating dissatisfaction 
with the functioning o. the various sliding scales, This 
question has been engaging the attention of the 
Central Office and the executive council for some time, 
and efforts have been made to adjust to the new 
situation sliding scales which were based on conditions 
altogether different from those prevailing to-day. The 
executive council have proceeded with caution, as it 
was difficult to predict what would be the effect of the 
changed conditions and new circumstances. Conse- 
quently, ex gratia wage arrangements were entered 
into which were intended to assist the established 
machinery of wages negotiations to relate the income 
of our members to the prosperity of the industry.” 


“ At the moment,”’ the statement continues, “ we 


spect to the re-casting of the principal scales, and while 
this task is a formidable one, requiring time and careful 
examination, we have reason to believe we shall, given 
a reasonable measure of goodwill and common sense, 
eventually succeed in adapting the sliding scale method 
of wage regulation to the new conditions now existing 
in our industry, and re-fashioning an instrument which 
will regulate the wages of our members satisfactorily 
in the tuture. One should not willingly discard a piece 
of machinery which has many advantages and is a 
stabilising factor in the earnings of iron and steel 
workers until convinced beyond doubt that its days 
of usefulness have passed.” 


Council on the subject of the transfer of juvenile workers, 
are embodied 
affiliated and associated organisations. 
they are that : (a) Juvenile transfer is a poor alternative 
to what might be done for the special areas, but, in the 
present circumstances, 
it may be regarded as better than nothing. 
from the transfer of juveniles under sixteen years of 
age, the conditions for transfer laid down by the 
Ministry appear to be good; but everything depends 
on the extent to which they are successfully applied in 
practice. 
safeguards, continuous trade union co-operation and 
criticism are necessary. 
trade unionists should take as full a share as possible 
of the after-care work, i.e., the friendly supervision 
of transferred juveniles, 
specific cases ot transfer should, if they cannot be 
successfully dealt with through the Local Committees 
for Juvenile Employment, be reported fully to the 
General Council in order that they may be taken up 
with the Ministry of Labour. 
factor in transfer should be the benefit to be derived 
by the juvenile. 
ing transfer to employment away from home, except 
That was an anomaly which, the executive say, they | through the official machinery, should be made as 
The decision means they | widely known as possible. 


said that the company had now in its various works 





are in contact with the employers’ organisations with re- 
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The views of the Trades Union Congress General 


in a circular which has been sent to 
Summed up, 


and, under certain conditions, 
(6) Apart 


(c) To ensure proper application of these 


(d) It is most desirable that 


(e) Complaints concerning 


(f) The determining 


(g) The dangers of juveniles obtain- 


Speaking at Barrow-in-Furness last week, after the 
launch by Messrs, Vickers-Armstrongs, Limited, of 
the training cruiser La Argentina, Sir Charles Craven 


nearly 6,000 boys, the great majority of whom were 
indentured apprentices to the skilled trades. Some 
days previously an interesting experiment had been 
embarked upon with the object of relieving the distress 
in South Cumberland. The first batch of boys had 
been brought from that distressed area, and had 
started work as indentured apprentices in the ship- 
yard. He was advised that they were a splendid type 
of young man, and it was hoped that in a few days 
another consignment would arrive. 


The weekly organ of the International Labour Office 
at Geneva states that the Danish Government has 
introduced a Bill for the prohibition of overtime. 
Proposals on the same lines have been introduced 
several times in the Rigsdag, but have always been 
rejected by the Upper Uhamber. Since last year an 
atuempt has been made to deal with this question by 
negotiations between the employers’ and workers’ 
central organisations, but the negotiations have not 
led to any result, and the Minister of Social Affairs is 
s.ill of opinion that the prohibivion of overtime, or 
regulations providing for compensation in the form of 
corresponding time off, would help to combat unemploy- 


ment. ‘The Bill provides for exceptions, subject to 
agreement between the employers’ and _ workers’ 
organisations concerned. The Minister of Social 


Afmirs is also to have power to exclude from the scope 
of this measure those trades in which unemployment 
is slight. 


The writer of an article on the subject of industrial 
hygiene in the Bulletin of the State of New York 
Vepartment of Labour, says that it is important to 
remember that while the well-recognised irritants are 
vhe common causes of dermatitis, individuals vary 
greatly in their sensitiveness or susceptibility. Some 
seem to be almost immune to skin eruptions no matter 
what irritants they handle. Others, on the other hand, 
contract a disabling dermatitis as a result of handling 
some substance which is not generally regarded as an 
irritant at all, the sort of thing that we all handle 
with no ill effects whatever. Because of some peculiar 
susceptibility on the part of such an individual, what 
appears to be a harmless substance is a distinct irritant 
tor him. 


The Ministry of Labour Gazette states that among 
insured workpeople bewween the ages of 16 and 64 
(excluding agriculwural workers) the percentage un- 
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February 22, as compared with 12-6 at January 25, 
and 15-3 at February 24, 1936. For males alone the 
percentage at February 22 was 13-6, and for females 
8-3. At January 25 the corresponding percentages 
were 14-0 and 8-6, and at February 24, 1936, they 
were 17-1 and 10-1. , 


At February 22 there were 1,391,932 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 42,025 less than 
at January 25 and 285,145 less than at February 24, 
1936. The fotal included 1,101,455 men, 43,011 boys. 
200,891 women, and 46,575 girls. There were reg 
tered as unemployed, 105,136 men, 2,383 boys, 50,915 
women, and 3,400 girls who were on short time or 
otherwise temporarily suspended from work. The total 
of 161,834 was 21,834 less than at January 25, and 
97,458 less than at February 24, 1936. Of persons 
who normally seek a livelihood by means of jobs of 
short duration, there were on the registers 72,068 men, 
141 boys, 1,860 women, and 10 girls. The total of 
74,079 was 2,481 more than at January 25, but 14.573 
less than at February 24, 1936. 


regis 


The total of 1,627,845 persons on the registers at 
February 25 included 1,385,171 insured persons who 
were applicants for insurance benefit or unemploy 
ment allowances, 132,962 other insured persons (inclu- 
ding insured juveniles under 16 years of age), and 
109,712 uninsured persons. Of the 1,385,171 applicants 
for benefit or allowances, 754,823 had claims admitted 
for insurance benefit and 559,216 had applications 
authorised for allowances; the balance of 71,132 
included 40,763 persons whose position under the 
conditions relating to contributions paid and benefit 
received had not been determined, 8,762 persons who 
had been disqualified for short periods from receiving 
benefit, and 21,607 persons whose needs had been held 
not to justify payment of unemployment allowances. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in February resulted in an increase of about 98,600] 
in the weekly full-time wages of 1,213,000 workpeople. 
and in a decrease of 4,050/. in those of 43,000 work 
people. The principal groups of workpeople affected 
by increases in rates of wages were building-trade 
operatives in Great Britain, men employed at ship 
building and ship-repairing centres in Great Britain 
and Northern Ireland, coal miners in Yorkshire, Leices 
tershire, Nottinghamshire, North Staffordshire, Cannock 
Chase and Scotland, and workers employed in steel 
melting and steel rolling in various districts. The 
decreases affected mainly coal miners in Warwickshire 
and the majority of tinplate workers in South Wales. 
The changes so far reported in the two completed 
months of 1937 are estimated to have resulted in a net 
increase of about 160,000/. per week in the full-time 
rates of wages of 2,062,000 workpeople and in a net 
decrease of 10,3001. in those of 87,000 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
February, was 75. In addition, 11 disputes which 
began before February were still in progress at the 
beginning of the month. The number of workpeople 
involved in the above disputes, including workpeople 
thrown out of work at the establishments where the 
disputes occurred, was about 25,000, and the aggregate 
duration in February of the disputes was about 84,000 
working days. 


Figures for 1936, published in the Ministry of Labour 
Gazette, show the amount of the voluntary increases In 
the price of coal conceded by large consumers with 
running contracts, and the amount paid in increased 
wages to miners, under the terms of settlement of the 
wages dispute in January, 1936. The total of volun- 
tary price increases was 2,126,2601. and the total of 
wage increases 6,084,5771. 


The following resolution has been adopted by 4 
conference of representatives of the societies affiliated 
to the Printing and Kindred Trades Federation, whic h 
was called to consider the position reached in the 
movement for a shorter working week :—‘* That this 
conference of societies rejects the employers’ proposals 
as a condition necessary to any reduction of the hours 
of the working week, and requests the executiv’ 
committees of the federated societies to endorse that 
action. This meeting also rejects the employers offer 
of a 46-hour week, and we therefore request the jout 


secretaries at the Joint Industrial Council at once to 
convene a special meeting of the National Joint mys 
or mw 


trial Council, in accordance with the terms = 
constitution.” The result of the Joint na 
Council discussion is to be reported to a conference ‘ 





employed, including those temporarily stepped, in 
Great Britain and Northern Ireland was 12-2 at 


societies within a week of the counci! meeting 
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FACTORS INFLUENCING WEAR OF 
VALVE SEATS IN _ INTERNAL- 
COMBUSTION ENGINES. 


By C. G. Witt1ams, M.Sc. 


Four years ago, a study of the problem of valve- 
seat wear was undertaken at the research laboratories 
of the Institution of Automobile Engineers. It 
appeared that, on many high-duty engines, valve-seat 
wear occurred at such a rate as to necessitate frequent 
attention and adjustments, and little appeared to be 
known regarding the relative importance of the factors 
which might be responsible. Certain of the earlier 
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Fig.4. EFFECT OF MIXTURE STRENGTH 
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Tesults obtained in this research have already been 
published,* but a good deal of additional work has 
also been carried out, and the present report sum- 
marises all the data and conclusions which have been 
reached in the complete investigation. 

Apparatus.—Onless otherwise stated, the tests were 
carried out on a special machine, a sectional view of 
Which is given in Fig. 1. It consists essentially of an 
overhead-valve cylinder head in which an exhaust 
valve is operated in the normal way. The place of the 
eylinder barrel is taken by a gas-heated muffle, so that 
the exhaust valve is exposed to the radiant heat from 
the muffle and also to the products of combustion. 
Measurements of exhaust-valve temperature are made 
by means of an optical pyrometer. The valve-seat 
inserts are of the screwed-in type, and their tempera- 
ture is tneasured by inserting a thermocouple in a hole 
drilled close to the seating surface. Total “ sinkage ” 
of the valve is measured by means of a special micro- 
meter making contact with the tip of the valve stem 
after th valve gear has been removed (usually each 
morning), while the actual wear of the seat is deter- 
mined by measuring the increase in its width. It is 
clear that total “ sinkage ” includes not only wear of 
the two contacting surfaces, but also any stretch or 
distortion which may occur inany part of the valve itself. 

in the majority of tests with austenitic valves 
the “Sinkage "’ was, however, almost entirely due to 
Wear of the valve-seat insert. The main dimensions 
. - valve itself were checked after each test run, 
~ ‘hat any distortion in the head, neck, or stem could 

illowed for. A new valve and a new seat insert 


were used for each series of tests, corresponding usually 
to about 50 hours’ running. 

Effect of Temperature and Combustion Products.— 
In Appendix I, data are given regarding actual valve 
and seat temperatures reached on typical engines 
and certain methods are discussed for reducing those 
temperatures. It is pointed out that the maximum 
temperatures measured ranged from 642 deg. C. to 
850 deg. C. Experiments were undertaken to deter- 
mine quantitatively the effect of temperature on the 
rate of wear of a cast-iron insert, using two valve steels 
typical of the two main classes at present in use. 
Table I gives the analysis and hardness of the seat and 
valve materials. Each test was run for from 40 hours 


Fig.2. MIXTURE TESTS 
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to 50 hours and a new valve and a new insert were used 
for each test. The camshaft speed was 1,200 r.p.m. 
and the tappet clearance 0-020 in., giving a closing 
velocity of 2 ft. per second. The temperature of the 





per cent. Ni, 8-4 per cent. Cr 


valve was varied through control of the quantity of 
mixture admitted, while the composition of the products 
of combustion was varied by changing the gas: air 





ya NEERING, vol. cxxxvii, pages 245 and 306 


' exhaust-gas analyses shown in Table II. 


ratio. Two mixtures were used having the approximate 


TasieE [. 
Brinell 
Material. | Composition. Wardens: 
: 
Cast-iron seat 3°33 per cent. C, 0-59 per cent. | 232 
insert C, 2-05 per cent, Si, 0-58 | 
per cent. Mn, 0-43 per cent. | 
» 0-29 per cent. Cr 
Austenitic valve | 0-41 per cent. C, 0-92 per cent. | 245 
steel Si, 0-79 per cent. Mn, 14-7 
per cent. Ni, 14 per cent. Cr, | 
2-07 per cent. W 
Silicon-chromium | 0-42 per cent. C, 2-91 per cent. 298 
valve steel Si, 0-61 r cent. Mn, 0-27 
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A typical set of readings is plotted in Fig. 2, and 
from graphs of this kind it is, obviously, possible to 
calculate the rate of wear expressed as sinkage per 
50 hours. The results of such determinations, carried 
out at temperatures of 630 deg. C., 715 deg. C., and 
790 deg. C. with both the austenitic and _silicon- 
chromium valves, are plotted in Fig. 3. The upper 
graphs, obtained with an oxidising flame, show that 
the rate of wear increased very rapidly with increase in 
temperature. There are indications that the wear 
would be negligible below about 600 deg. C., while 
from 630 deg. C. to 700 deg. C. there was a five-fold 
increase in rate of wear. Probably the most interesting 
feature of Fig. 3 is, however, the enormous difference 


Fig.3. EFFECTS OF TEMPERATURE 
AND COMBUSTION PRODUCTS 
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between the rates of wear observed with oxidising and 
reducing flames. Thus, at 790 deg. C. the wear with 
an oxidising flame was approximately 16 times that 
with a reducing flame. It will be noted, incidentally, 
that the wear, using a valve of silicon-chromium steel, 
was slightly greater than that observed with the 
austenitic valve steel. 

In view of the importance of oxidation, it was decided 
to carry out confirmatory tests on an engine. The 
tests were carried out on a single-cylinder air-cooled 
unit of 500-c.c. capacity operated at 3,000 r.p.m., 
and at a B.M.E.P. of 71 lb. to 74 lb. per square inch. 
The valve temperature, measured through a _ peep- 


Taste II. 
| | us 
Mixture | CO» Oo. Co. 
j 
Oxidising . ; 6-0 xO | 0 
4-0 
l 


Reducing : Be 8-0 | 0 


hole by an optical pyrometer, was approximately 
700 deg. C., and this temperature was maintained 
constant, when the mixture strength was varied, by 
appropriate adjustments of the throttie opening, such 
adjustments having the effect not only of kveping the 
exhaust-valve temperature constant, but also of helping 
to maintain an approximately constant B.M.E.P. 
The temperature of the seat was approximately 
286 deg. C. Measurements of the valve sinkage were 
made by means of a micrometer attachment fixed to 
the cylinder-head when the rocker gear had been 
removed, the arrangement being similar to that used 
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on the valve-seat wear machine. Measurements were 
made each morning following a previous day’s running. 
The tappet clearance was adjusted each morning to 
0-010 in., but this increased when the engine was hot 
to approximately 0-020 in. In the preliminary tests 
it was found impossible to obtain accurate sinkage 
readings owing to valve-head distortion and bad 
seating of the valve caused by excessive valve-guide 
wear. By substituting a guide lined with aluminium 
bronze, and by making arrangements for a gravity 
feed of lubricating oil to the guide, the guide wear 
was reduced to a value which did not interfere with 
the tests. Preliminary experiments also showed that 
the possible range of mixture strength on a single- 


cylinder unit was not as great as that normally obtain- | 


able on a multi-cylinder engine. In particular, it was 


found difficult to run on weak mixtures, but this 
difficulty was largely overcome by pre-heating the 
mixture, the air supply to the carburettor passing 


through an electric air-heater. The duration of the 
test on a rich mixture was 45 hours, and every six or 
seven hours the composition of the exhaust gas was 
analysed. There were unavoidable variations in 
composition, ¢.g., the CO content varied from 
per cent. to 10-2 per cent. with a mean value of about 
8-4 per cent., while, in spite of this relatively high 
CO content, the oxygen content was not nil, but 
varied from 0-2 per cent. to 1 per cent., with a mean 
value of 0-6 per cent An entirely reducing flame was, 
therefore, not obtained. The mean calculated petrol: 
air ratio was 0-085. 

the oxygen content 
5-4 per cent 
while the CO varied from 0-2 per cent. to 1-6 per cent., 
with a mean value of 0-8 per cent. The mean caleu- 
lated petrol: air ratio was 0-058. When running on 
the maximum power the mean average 
oxygen content was | per cent. and the calculated 


varied from 1-6 per cent. to 


mixture 


petrol: air ratio 00-0745 Fig. 4, shows the increased 
wear as the mixture strength was reduced and the 
oxygen content correspondingly increased; curve a 


refers to the weak mixture, curve ¢ the rich mixture 
and 6 mixtare of maximum power. The results of 
these tests, therefore, confirm the conclusion reached 
on the valve-seat wear machine, and suggest that 
oxidation resistance is an important property of valve- 
seat materials. It has long been realised, of course, 
that oxidation resistance is an important property for 
valve steels, but perhaps the importance of this property 
in regard to wear of the seat material has not been 
recognised. The probable effect of oxidation on wear 
can, of course, be readily conjectured, viz., that when 
oxidation of the surface occurs, the oxide layer formed 
being relatively loosely adherent and detached by the 
impact of the valve on the seat. Mention may be 
made of one interesting deduction from these tests. 
It has long been recognised or suspected that weak 
mixtures result in increased valve troubles, and this 
has often been wrongly attributed to an increase in 
valve temperature with weak mixtures. Actually, 
Appendix I shows that weak mixtures give lower 
temperatures than the chemically correct mixture, and 
the foregoing tests demonstrate that the explanation 
of the increased valve troubles with weak mixtures 
lies in the presence of oxygen in the exhaust gases. 
Effect of Leaded Fuels.—The test with the weak 
mixture, the results of which are indicated in Fig. 4, 
were repeated with petrol containing 3-6 c.c. and 
7-2 ¢.c. of ethyl fluid per gallon. A slight increase in 


wear was observed which was, however, within the | 


limits of experimental error. 

Effect of Tappet Clearance.-The results of tests 
carried out with tappet clearances of 0-020 in. and 
0-006 in. are given in Fig. 5. It will be observed that 
the sinkage with the larger tappet clearance was about 
eight times that with the smaller clearance. Analysis 
of the valve-lift curve showed that at a camshaft speed 
of 1,250 r.p.m. the closing velocities of the valve 
corresponding with the tappet clearances of 0-020 in. 
and 0-006 in. were 2-4 ft. and 1-2 ft. per second, 
respectively, i.¢., in the ratio of 2:1. The curves in 
this figure are for an austenitic steel valve and a cast 
iron valve seat. The valve temperature was 715 deg. C. 
and the seat temperature, 335 deg. C. 

Effect of Seat Width.—The results in the preceding 
section emphasize the i nportance of tappet clearance 
and suggest, therefore, that the stress induced in the 
contacting areas by the impact is an important factor. 
It is, therefore, surprising that tests did not indicate 
that wear was dependent to any appreciable extent on 
the area of contact between valve and seat. Four tests 
were carried out at an operating temperature of 
715 deg. C. in an oxidising flame. and with a tappet 


clearance of 0-020 in.. the valve-seat widths at the 
beginning of the tests being 0-0236 in., 0-035 in. 
0-052 in. and 0-010 in., respectively. The results, 


plotted in Fig. 6, show that the rate of wear was of 
the order of 0-009 in. in 10 hours and of 0-040 in. in 
50 hours over the whole range of valve-scat widths 
studied, Further confirmation of this result is found 


in the fact that the rate of sinkage did not. on the 


5-2 


When running on a weak mixture | 


. with a mean value of about 3-4 per cent., | 
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| whole, vary appreciably during each test, although 
jthe seat widths were continually increasing. It 
| would thus appear that seat wear is dependent on the 
| total impact force rather than on the impact force 

per unit area. In Fig. 6 the curves are for the same 
| valve and seat materials as in Fig. 5. 

Valve-Spring Closing Pressure.—Another factor 
affecting the impact of the valve on its seat is, clearly, 
the valve-spring closing pressure. Experiments were 

| carried out in which valve-spring closing pressure was 
increased by introducing washers of various thick- 
| nesses between the spring and the cylinder head, and 
was reduced by removing an inner light spring. The 
| sinkage per 50 hours was determined under these 
conditions and the results are shown in Fig. 7. It is 
seen that closing pressure had quite an important 
influence, ¢.g., an imerease in closing pressure from 
50 Ib. to 100 Ib. increased the sinkage from 0-036 in. 
to 0-067 in., t.e., by 86 per cent. The indications are, 
therefore, that a high-speed engine in which closing 
velocity, spring pressure and valve temperature are 
|high will tend to suffer from increased wear, 
| unless a rich mixture is used which gives non-oxidising 
explosion products. 
| sponds to the same valve and seat materials as Fig. 5 
| and to the same temperature of 715 deg. C. 
| velocity is 2 ft 


seat 


per second. 


( To be continued. ) 








CHIMNEY-LOSS RECORDER. 


| Exhibition, on page 145, ante, 
exhibit of Messrs. Elliott Brothers (London), Limited, 
Century Works, Lewisham, S8.E.13, included an instru- 
| ment for recording the percentage of heat loss from the 
chimneys of boiler plants, and other fuel-consuming 
installations, by taking account both of the percentage 
|CO, content and the temperature of the flue gases. 
| We are now able to illustrate this instrument by the 
| photograph and diagram reproduced in Figs. 1 and 2 
on the opposite page. 

It is, of course, common knowledge that the greatest 
| individual source of heat loss in steam raising is the 
| heat carried off in the flue gases. Even when econo- 
misers and air heaters are employed, a considerable 
| proportion of the heat produced by the combustion 
| of the fuel is discharged into the atmosphere with the 

products of combustion, and this proportion may be 
varied appreciably by what may appear to be com- 
paratively trifling changes in the combustion conditions. 
The quantity of heat carried away by the flue gases 
depends, in general, on their temperature, volume and 
specific heat, and can therefore be ascertained if these 
values are known. It happens conveniently that the 
heat content per unit volume, as shown by the heat- 
temperature diagram of Rosin and Fehling, is practi- 
cally the same for the products of combustion of all 
fuels of similar types although they may contain 
different proportions of carbon and hydrogen. The 
temperature of the flue gases can be measured by a ther- 
mocouple or resistance thermometer and the volume 
of the gases might be determined from the pressure 
difference between two points in the path of the gases. 
The latter measurement has certain disadvantages and 
since it is known that the CO, content of the gases is in- 
versely proportional to the total volume of the dry pro- 
ducts of combustion of a given fuel, the CO, content may 
be used for determining the quantity of heat lost from 
the chimney. Then, assuming the specific heat of the 
gases to be constant, the heat lost may be determined 
as a percentage of the available heat in the fuel by 





:o . , - {T -# . 
means of Siegert’s expression K ( ra ) where T — t 





is the temperature difference between the inlet air 
and the flue gases, C is the percentage of CO, by 
volume, and K is a constant. 

Although not the first instrument of its type to be 
| proposed, the instrument with which we are now 
concerned is believed to be the first actually produced 
to give a direct reading of the percentage of combustion 
| heat loss from the chimney and also to give a continuous 
|record of the loss on a chart. Its development has 
been undertaken at the instance of Mr. J. W. Reber, 
of the Research Department of the Woodhall-Duckham 
Companies, and Mr. Reber has also provided the com- 
bustion data used in its design. Electrically, the 
instrument depends for its operation upon the fact 
that two coils fixed together with their planes at an 
angle, and free to turn in a non-uniform magnetic 
field, will take up a position depending upon the ratio 


of the currents in the two coils. If, therefore, the 


|currents in the coils are proportional to the flue-gas | 


temperature and the percentage of CO,, respectively, 
the position taken up by the coils, and thus the indica- 
tions of the instrument, will be related to the loss of 
heat from the chimney 

The circuit diagram of an actual instrument is given 
|in Fig. 2, and from this it will be seen that one of the 


two coils is connected across a CO, bridge of the Siemens lof the CO, and temperature indicators 





type, so that the current in this coil is. proportional 
to the CO, content of the flue gases. The other coi] 
is connected in series with two iron-constantan thermo- 
couples, one of which measures the temperature of the 
inlet air and the other that of the flue gases ; as these 
couples are connected in opposition, the current in 
the second coil is proportional to the temperature 
difference (T —?t). The position of the moving-coil 
system will, therefore, depend upon the ratio of the 
temperature difference to the percentage of (O,, 
assuming that a true linear relationship exists between 
the quantities measured and the e.m.f.’s applied to the 
coils. This assumption is correct in the case of the co, 
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| 
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| bridge circuit. 


| 
| 
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bridge and very nearly so with regard to the temperature 
difference, since iron-constantan thermocouples are 
employed. In addition, to ensure that any combina 
tion of CO, percentage and temperature which gives 
the same heat loss by calculation will also give the 
same indication on the instrument. it is necessary 
to take into account the constant K in the Siegert 
expression. Another constant must be employed to 
allow for the use of the derived e.m.f.’s in place of the 
actual temperature and CO, percentage figures, and 


In Fig. 7 the curve again corre- | allowance is also necessary for the unavoidable lack of 


The correc - 


exact symmetry in the cross-coil system. 


The closing | tions for the purpose are effected in a very simple 


manner by the addition of a constant e.m.f. to that 
produced by the thermocouples. The constant e.m_f. 
is provided by the resistance r, Fig. 2, which, it will 
be seen, is connected in the current-supply lead to the 
As this current is necessarily kept 
constant, the drop across r is also constant and is 


In concluding our account of the Physical Society’s | added to that of the thermocouples with which it is 
we mentioned that the | connected in series. 


The upper part of the instrument, as actually made, is 
illustrated by the photograph reproduced in Fig. 1. 
It employs the standard recording mechanism of a 
Siemens continuous-chart temperature recorder. the 
chart speed being either 20 mm. or 60 mm. per how 
Recording is effected by means of a chopper bar 
and inked ribbon in the usual way, and the scale is 
nearly uniform over a combustion heat-loss range 
from 10 per cent. to 25 per cent., as will be clear from 
the illustration. The measuring system has two 
formerless coils cemented together at the appropriate 
angle and suspended in the field of twin permanent 
magnets having pole pieces specially shaped to give the 
required flux distribution. The suspension is of the 
taut-strip type, which has the advantages of being 
free from pivot friction, giving high-sensitivity and 
being but little affected by inaccurate levelling. Full 
compensation for changes in ambient temperature 
is provided. Separate temperature or CO, indicators 
or recorders, provided they are of high sensitivity, 
may be connected to the same equipment and, in any 
case, an indicator must be used on the CO, side to 
enable the “air zero” of the CO, bridge to be set 
from time to time. The air-inlet thermocouple may 
be omitted from the temperature circuit if it can be 
assumed that the air-inlet temperature is the same as 
that prevailing at the instrument terminals, which 
may then constitute the cold junction of the thermo- 
couple circuit. 

The current required for the operation of the instru- 
ment is most conveniently supplied from alternating- 
current mains through a special transformer and 4 
Westinghouse metal rectifier. Battery operation 1s 
possible, but connection to direct-current mains is 
not practicable, as if this were done it would be neces- 
sary to provide special insulation between the cross 
coils. We understand that, given accurate CO, and 
temperature readings, the combustion heat-loss record 
is correct to within less than 1 per cent. loss. A small 
error arises from the slight mechanical restraint imposed 
upon the moving-coil system by the suspension, but 
by the analysis of numerous tests it has been found 
that any deviation of the instrument reading from the 
corresponding figure obtained by caleulation from the 
Siegert formula can be precisely accounted fo by 
making allowance for this restraint. In this connection 
it must be borne in mind that the formula is not 41 


exact representation of the conditions, whi¢ h can be 
more accurately set out by means of curves for various 
types of fuel. 4 


In practice, however, the recorder can be adjuste 

. " ° . f @ 
during calibration so that all normal sources 0! erro! 
aa ‘ a 
have the minimum effect under the working condition 


anticipated and we understand that a recorder has 





now been in operation at a power station for some time 
with very encouraging results. It is pointed out that 
the most important advantage of the recorder .. 
comparison with separate CO, and temperature jndl- 


cators, is that the former gives increased sigmiheance 
to a comparatively small movement of either o! “7 
latter. For example, for a certain grade of ! -— 
| the flue-gas conditions change from 12 per cent.‘ he 
| and 250 deg. C. to 10 per cent. CO, and 300 deg. C..t - 
combustion heat-loss changes from 14 per cent . 
|20 per cent. The recorder pen would thus move 
lover one-third of its seale, whereas the mover als 
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imount to from one-tenth to one-eighth of their scale 
lengths. On a quite moderate consumption the change 
mentioned would result in a notable increase in fuel 
costs, while in large installations the additional wastage 
of 6 per cent. of the fuel consumption, even for a 
short time, would represent a considerable sum. By 
drawing attention to such changes, the recorder would 
enable the combustion engineer to detect incorrect 
firing, or deterioration in the plant, without the need 
for making calculations at frequent intervals, 








AND 
DIS- 


UNCONTROLLED WEAPONS 
WARSHIPS OF LIMITED 
PLACEMENT.* 


By 8S. V. Goopatt, C.B. 


Tue Treaties limiting naval armaments have left 
certain weapons free to be developed while restricting 
the sizes of various classes of ships and the calibre 
of guns. This paper is intended to be a broad study 
of the effect of these uncontrolled weapons on the 
characteristics of capital ships, aircraft carriers, and 
cruisers. The limits imposed by the Washington 
Treaty, 1922, included the following : —(1) No capital 
ship shall exceed 35,000 tons standard displacementt 
nor carry a gun with a calibre in excess of 16 in. (2) No 
aircraft carrier exceeding 27,000 tons standard dis- 
placement shall be constructed.{ No aircraft carrier 
shall carry a gun with a calibre in excess of 8 in. 
(3) No vessel of war exceeding 10,000 tons standard 
displacement other than a capital ship or aircraft 
arrier shall be constructed, and no vessel of war 
other than a capital ship shall carry a gun with a calibre 
inexcess of 8in. (4) Restriction of completed tonnage 
in capital ships and aircraft carriers. (5) The Signatory 
Powers assented to the prohibition of the use in war 
t asphyxiating, poisonous or other gases, and all 
‘nalogous liquids, materials or devices. A resolution 

* Paper read before the Institution of Naval Architects. 
on Wednesday, March 17. Abridged. 

rhe standard displacement is that of the ship 
ompiete, fully manned, engined, equipped, and stored 
‘sin war, but without fuel or reserve feed-water on board. 
p \ qualification permitted to any of the Contracting 

Owers two carriers of not more than 33,000 tons standard 
displacement within the total tonnage allowed. 
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regarding aircraft was 
adopted as follows :—* The 
Committee is of the opinion 
that it is not at present 
practicable to impose any 
effective limitations upon 
the numbers or character- 
istics of aircraft, either 
ommercial or military.” 

The limits imposed by 
the London Treaty, 1930, 
included the following :— 
(1) No submarine the stan- 
dard displacement* of which exceeds 2,000 tons or with 
a gun above 5-1 in. calibre shall be constructed. 
(2) The cru‘ser category is divided into two sub- 
categories: (a) Cruisers carrying a gun above 6-1 in. 
calibre. (6) Cruisers carrying a gun not above 6-1 in. 
calibre. (3) Destroyers are not to have a standard 
displacement exceeding 1,850 tons nor carry a gun 
above 5-1 in. calibre. This Treaty left the technical 
limitations imposed by the Washington Treaty in the 
main as they were, but affected displacements by 
restricting the cruiser, destroyer and submarine cate- 
gories to a completed tonnage which was not to be 
exceeded on December 31, 1936. 

The limits imposed by the London Treaty, 1936, 
included the following:—({1) No capital ship shall 
exceed 35,000 tons standard displacement nor carry a 
gun with a calibre exceeding 14 in., but if any of the 
parties to the Washington Treaty should fail to enter 
into an agreement to conform to this latter provision, 
in any case not later than April 1, 1937, the maximum 
calibre of gun shall be 16 in. No capita] ship shall be 
less than 17,500 tons standard displacement nor 
carry a gun of less than 10 in. calibre. (2) No aircraft 
carrier shall exceed 23,000 tons standard displacement 
nor carry a gun with a calibre exceeding 6-1 in. I 
the armament of any aircraft carrier includes guns 
exceeding 5-25 in. in calibre, the total number of guns 
carried which exceed that calibre shall not be more than 
ten. (3) No cruiser exceeding 8,000 tons standard 
displacement and no cruiser carrying a gun with a 
calibre exceeding 6-1 in. shall be laid down or acquired. 
(4) No submarine shall exceed 2,000 tons standard 
displacement nor carry a gun exceeding 5-1 in. in 
calibre. In this Treaty destroyers as a class are not 
mentioned. They appear as light surface vessels, 
sub-category C, which do not carry a gun with a 
calibre exceeding 6-1 in. and the standard displace- 
ment of which does not exceed 3,000 tons. None of 
the clauses from the prévious treaties restricting com- 
pleted tonnage has been embodied in the London 
Treaty, 1936. 

The weapons carried in warships are the gun, the 
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* The standard displacement of a submarine is the 
surface displacement of the vessel complete (exclusive 
of the water in non-watertight structure), fully manned, 
engined, equipped and stored as in war, but without fuel, 
lubricating oil, fresh water or ballast water of any kind 
on board. 
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torpedo, the mine, and aircraft. It will be 


seen from the preceding extracts from the 
Treaties that the uncontrolled weapons are 
C the torpedo, the mine, and aircraft. The de- 
-f-- velopment of these weapons and the effect of 
1 such development on capital ships, aircraft 
carriers and cruisers will now be considered. 

The various powers have been reticent concern- 
ing the development of torpedoes, but it is generally 
accepted that torpedoes have been improved in range, 
accuracy and damaging capacity. Warships, essentially 
torpedo-carriers, i.¢., destroyers and submarines, have 
increased in size and now carry more torpedoes than 
during the last war. Owing to technical improvements, 
particularly in propelling machinery, this type of craft 
carries relatively a greater military load than shown 
by the actual increase of size. The advent of torpedo- 
carrying aircraft and motor torpedo boats has increased 
the numbers of types which may attack warships with 
torpedoes. T'wo results follow from the above develop- 
ment. 

Effect upon Under-Water Protection.Ships designed 
with under-water protection against torpedoes must 
be capable of receiving without serious damage a hit 
from a more powerful torpedo than that used during 
the last war, and must also be capable of receiving 
without disabling damage a hit from more than one 
torpedo. Attention is now directed to curve A of Fig. 
1, page 360, showing the percentage of the standard 
displacement absorbed by torpedo protection in capital 
ships launched since 1915.* It will be seen that as a 
result of war experience there was an appreciable 
rise in the percentage of displacement allocated to 
torpedo protection, but that from the date of the 
Washington Treaty the rise has been gradual and hardly 
in keeping with what has previously been said con- 
cerning the necessity for better under-water protection. 
But systems of under-water protection have no doubt 
been improved, so that the eeny of the defence 
to-day, on a weight basis, is probably greater than 
would appear from the slight upward trend of this 
curve after the year 1920. 

Anti-Destroyer Armament.—Improvements in des- 
troyers have rendered them less easy to be stopped by 
gun-fire. It is true that their increased size makes 
them bigger targets. Nevertheless, the former develop- 
ment and improvements in the torpedo itself have 
resulted in the requirement that the anti-torpedo-craft 
armament should be of improved efficiency in order 
to stop the destroyer at a longer range and sink the 
ship more rapidly. Attention is called to curve B 
of Fig. 1, showing the percentage of standard displace- 
ment given to anti-destroyer armament in the capital 
ships launched since 1915. In this curve shortly 
after the date of the Washington Treaty there appears 
a marked jump, which is indicative of the abandonment 
of the practice of fitting hand-worked *tween-deck 
mountings and the adoption of power-worked turret 
mountings. 

Mines.—As in the case of torpedoes, little authentic 
information is available concerning mine development, 





* In this, as in all the others of the diagrams, 
spots for the individual ships and aircraft have been 
omitted purposely, because accurate details are not 
known. The best that can be done is to sift the infor- 
mation given in various periodicals, weigh up the proba- 
bility of the statements and make a calculation on the 
basis of what is most likely to be correct. The resulting 
curves are considered to be sufficiently accurate for the 
general purposes of this paper. 
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but trom what has been published it must be accepted 
that the modern mine is at least 50 per cent 
bably 100 per cent., more destructive than the mine 
used during the last war. The defence then adopted 
against mines the paravane, but it would 
unwise to assume when designing capital ships to-day, 
which to be on service twenty-six years, that a 
paravane can be entirely relied upon to defeat the mine 
of the future. Consequently, some provision must 
be made to ensure that, if the paravane were defeated, 
the ship would not be put out of action 
can be drawn showing the percentage of the standard 
displacement that is given to mine protection in capital 
hips launched since 1915, as insufficient information 
is available, but it is probable that improved construc 


was be 


tion and fittings have been adopted which absorb 
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torpedo protection 
B Percentage of standard displacement absorbed by 
anti-destroyer armament 
( Percentage of standard displacement absorbed by | 
anti-destroyer and anti-aircraft armament. 
1).-Percentage of standard displacement absorbed by 
horizontal protection. 
E..—-Percentage of standard displacement absorbed by 


the above requirements combined 


a greater percentage of the standard displacement 
now than was the case twenty-one years ago. 
lireraft.—Naval aviation was in its infancy at the 
time the Washington Treaty was signed, but now all 
the principal navies have ships which can carry aircraft. 
Diagrams which show at a glance the improved per- 
formance of naval aircraft are difficult to produce, 
but Fig. 2 shows, plotted to a base of time :—Curve A, 
the dimension “ wing span multiplied by length” of 
fighter naval aircraft; curve B, the all-up weight of 
striking force * naval aircraft; curve C, the all-up 
weight of reconnnaissance naval aircraft; D, the 
all-up weight of fighter naval aircraft. 

The first curve is given merely as an indication of the 
progressive increase in size of naval aircraft, but it | 
is not a satisfactory indication of the higher performance 
of the machine, as improvements to aircraft engines 
and the use of greater powers have enabled heavier 
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anti-aircraft armament, since it is not known whether 


, and pro- | the anti-destroyer armament can also be used against | ment. 


| aircraft. It may be that the curve C is a more correct 
| indicator of the growth of anti-aircraft armament. 
Horizontal Protection of Capital Ships.—The curve D 
of Fig. 1 shows the percentage of standard displace- 
| ment absorbed by horizontal protection. It would 
not be correct to state that the marked rise is due to 
the development of aircraft only, since horizontal 
| protection is also necessary as protection against long- 
range gun-fire, but taking into account the fact that 
| the present tendency is to reduce the size of the heaviest 
gun carried in capital ships, vide the London Treaty, 
| 1936, and that no limit is set upon the development 
of the military load which can be carried by aircraft, 





‘there is no doubt that the continued upward trend | 
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| of this curve is largely due to anti-aircraft protection 
| requirements. 

It would be natural to expect that with the increased 
| size of naval aircraft the aircraft carrier would also 

grow, but this is prevented by treaty. Typical cruisers 
|of various powers launched since 1920 have been 
| considered and the results plotted in Fig. 3. 

Anti-Aircraft Armament of Cruisers.—Curve A 
shows the percentage of standard displacement absorbed 
by anti-aircraft armament, indicating how this factor 
has increased. 

Horizontal Protection of Cruisers.—Curve B shows 
the percentage of standard displacement given to 
horizontal protection. Here again it will be seen 
that there is a noticeable rising tendency. While, 
as in the case of capital ships, this is not entirely due 
to the necessity for improved anti-aircraft defence, 
relatively the latter is a more potent reason for the 
increase in cruisers. 

Space for Aircraft-—During the last war the small 
aircraft carried in ships could be flown off piatforms 
with a run of about 20 ft., the larger and heavier modern 
aircraft require catapults and more elaborate handling 
appliances which encroach seriously upon deck space, 
and the latest ships are provided with hangars to 
house the aeroplanes. Curve C shows the percentage 








wing loadings to be used, and more effective aircraft 
to be produced without a corresponding increase of 
size. The other three curves also indicate the greater 
effectiveness of modern machines. It will be scen that 
each of the four curves has a dex idedly rising tendency. 
Clearly there has been a steady growth of space and 
weight to be provided by the warship designer for 
aircraft to be carried. Fig. 2, however, by no means 
completes the tale of aircraft development in the 
vears under survey The deve lopme nt of shore- based 
machines must also be considered. These have been 
greatly improved in range and military load. Not 
being naval weapons only casual mention can be made 
of them in this paper, but they must be taken into 
account when designing worships and their probable 
future capabilities must be regarded carefully, for 
it would be rash to prophesy the range of land-based 
sircraft by the time ships designed to-day reach the | 
ge for scrapping. The effect of this development on 
capital ships, aircraft carriers, and cruisers will now 
be considered 

inti-Atreraft Armament of Capital Ships.—lit 
net possible to draw a graph which can be certified | 
to be a true indication of the increased power of the 
anti-aircraft battery. The curve C in Fig. 1 shows the 
percentage of standard displacement given to the 
sum of the anti-aircraft and anti-destroyer armaments. 
The intercept between this curve and curve B show ing 
the percentage absorbed by anti-destroyer armament, 
not t measure of the increased power of the 
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| remaining properties are not to be impaired and the 





of the weather-deck area occupied by aircraft and 
aircraft equipment, and it will be seen that this also 
is a requirement which has grown very appreciably. 

Developments in the uncontrolled 
weapons, the torpedo, the mine and aircraft, and 
particularly the latter, have resulted in a greater 
percentage of the standard displacement being given 
to anti-destroyer and anti-aircraft armament, horizontal 
protection, and fittings and equipment for carrying 
aircraft. A capital ship to be a well-balanced design 
must be a satisfactory compromise, incorporating the 
requirements of offence, defence, speed, endurance, 
seaworthiness, and habitability; protection against 
gun-fire should be correctly related to attack from 
guns of a calibre at least equal to those she herself 
Increased demand for auxiliary armament 


(one lusions 


car©rrics 
and protection, clearly shown by curve E, Fig. 1}, 
involves a reduction of the main armament if the 


standard displacement not increased. The London 
Naval Treaty, 1936, while maintaining the standard 
displacement at 35,000 tons, has restricted the main 
armament to I4-in. guns instead of the 16-in. limit 
of the Washington Treaty. In designing the capital 
ships allowed by the 1936 Treaty, account must be 
taken of the length of life required of these ships and 
the possibility during that period of further develop- 
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| with 14-in. rather than 16-in. guns as the main arma 
The London Treaty does, however, permit 
| 16-in. guns if the signatories of the Washington Treaty 
| fail to conform to the 14-in. gun limitation. In that 
event, it will be interesting to see what sacrifices 
in other respects are accepted in the 16-in. gun ships 
In spite of the progressive increase in size of naval! 
aircraft, the aircraft carrier must now not exceed 
23,000 tons, whereas the previous limit was 27,000 tons 
It is clear that the larger ship can carry a larger number 
of aircraft of the same size, hence to provide the Navy 
with the requisite number of aircraft a larger number 
of carriers will be necessary. The effect of aircraft 
development on cruisers constitutes the most interesting 
problem of the immediate future, particularly with 
the reduced displacement limit of 8,000 tons. Will 
Fig.3. CRUISERS 
seectbonntas al 


3-—* 





Percentage of stan- 
dard displacement 
absorbed by anti- 
aircraft armaments. 








Percentage of stan- 
dard displacement 
absorbed by hori- 
zontal protection. 














Percentage of 
weather-deck area 
oceupied by aircraft 
and equipment. 








(5878.c.) 


the pendulum swing still further in the direction of the 
cruiser carrying a number of aircraft and provided 
with protection against aircraft attack? If so, at 
the expense of what ? Or as aircraft carriers increase 
in numbers, will a new type of cruiser emerge ? 








RACING MOTOR-CAR DESIGN.* 
By R. A. Ramon, B.Se. 


Tue development of the racing car to-day is taking 
place almost entirely in Germany and Italy. These 
two countries take the view that success in inter- 
national road races is well worth the cost, simply as 
a matter of national prestige. In both countries certain 
factories receive Government “ encouragement,” which 
in various ways amounts to a very considerable subsidy, 
so long as they perform with reasonable success in the 
big European races. There is, of course, nothing of 
this sort in England, Under these conditions, the only 
possible source of supply for the large sum of money 
required is the British motor trade itself. Not being 
directly interested in national prestige, the leaders of 
the industry have so far shown no inclination to finance 
a British racing car. It is true that, during the last 
few years, British cars have figured prominently in the 
lists of world speed records, but the cars used for these 
attempts are not racing cars at all in the true sense of 
the term. They are generaliy vehicles built for one 
particular purpose, and are useless for competitive 
racing on road circuits. It may be said in favour of 
these machines that their exploits have a certain 
amount of “ prestige value.”’ Those well qualified to 
judge, consider that the retention by England of th 
world land speed record is well worth while so far as 
overseas sales are concerned. The author, so far as 
modern racing cars are concerned, can only claim to 
be an expert observer. Of world record cars he can 
speak with more confidence, having been engaged in 
their design and manufacture for the last six years. 
His imagination has frequently been fired by th 
speeds achieved by modern ships, aeroplanes, railway 
trains, &c., and his curiosity has been aroused over th 
nature of the problems and obstacles which thei 
designers have had to face. The present pape! 
attempts to supply parallel information for engincers 
who may feel the same curiosity about motor cars 

Springing.—In a racing car the suspension sys 
has as its chief object the maintenance of contact 
between the tyre and the road, with as nearly constant 
a pressure as possible. Whenever the road surface 
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ments of uncontrolled weapons. When this is done, 
the well-balanced design for a 35,000-ton ship will, in 
the present state of technique, be found to be the ship 


* Paper read before the Institution of Mechanical 
Engineers, on Friday, March 19, 1937. Abridged 
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such as to impart a vertical movement to the road 
wheels, it becomes necessary to devise means to allow 
the wheel to follow the surface of the road as closely 
as possible. The inertia of the unsprung parts, acting 
vertically, tends to cause excessive pressure at the 
start of a bump, followed by reduced pressure at the 
top of the bump; and it is this reduction of pressure 
which. by reducing the adhesion, has a bad effect on 
the road-holding qualities of the car. Actually, it is 
difficult enough to prevent this pressure dropping 
frequently to zero under racing conditions, in other 
words, to stop the wheels leaving the ground altogether. 
Clearly then the most important single factor is to keep 
the unsprung weight to an absolute minimum, and this 
is in fact one of the chief aims of the designer. 

Considering the nature of the link between the axle 
and the frame of the car, it is nearly useless to attempt 
an analysis of the action of the spring and damping 
mechanism, which, in one form or another, invariably 
form this link on a racing car. The interaction of the 
kinetic energies of the sprung and unsprung weights 
are directly dependent on such variables as the size 
of the tyres, the air pressure, the wheel centres, the 
stiffness of the springs, the spring centres, the disposi- 
tion of the chassis weight, the torsional stiffness of the 
frame, its stiffness as a beam, the nature of the road 
surface, &c. However, one or two guiding principles 
do emerge: (1) The greater the ratio between the 
sprung and the unsprung weights the better, for 
obvious reasons ; (2) the greater this ratio, the more 
flexible the springs that will give the optimum condition 
of safety ; (3) the greater this optimum flexibility, the 
worse the surface that can be traversed with safety ; 
(4) the worse the surface, and the greater the amplitude 
of vertical movement, the more absorption of energy 
must be allowed for in the damping mechanism. 

From this it is clear that the nature of the road upon 
which the car is expected to run should have a big 
influence on the design of the suspension. This is in 


fact true, but it is only too often overlooked. About | 


the worst surface that a racing car ever has to face is 
the track at Brooklands. Owing to the gradual sinking 
of the foundations, its surface is rich in wave-like 
formations, which at high speeds have the effect of 
terrific bumps. A car whose suspension is designed and 
adjusted for a good road circuit is often uncontrollable 
here, owing to the inadequate axle movement usually 
allowed and the excessive stiffness of the springs. 
Though the comfort of the driver is a secondary con- 
sideration, one reservation must be made. The physical 
punishment inflicted on the driver of a racing car 
travelling fast on a bad surface is bad enough on some 
road circuits and tracks, but under extreme conditions 
it approaches the point where the jolting of the driver’s 
spine begins to interfere with his efficiency. Adequate 
axle movement must therefore be allowed on very 
uneven surfaces, even if the stability of the car does 
not demand it, but it can only be safely allowed if the 
unsprung weight is sufficiently low. 

Independent Suspension.—It is impossible to over- 
estimate the importance of unsprung weight. Inde- 
pendent suspension is adopted on nearly every modern 
racing car, but its chief advantages are not directly 
consequent upon its effect on the unsprung weight. 
In any type of axle the wheels, tyres, and brake gear 
make up considerably more than half of the total 
weight of the unit, and for an independent system it is 
safe to say that the unsprung parts of whatever arrange- 
ment is used to support the wheels will increase this 
proportion still further. There is no doubt that it was 
first introduced (in Germany) in an attempt to reduce 
the unsprung weight to the lowest possible figure. It 
was soon found, however, that a car so equipped 
possessed certain advantages quite out of proportion 
to the mere saving of unsprung weight. It was found 
that such a car held the road on corners in a quite 
uncanny manner. It was also found possible to trans- 
mit more torque through the driving wheels without 
wheel slip. In a word, the adhesion was greatly 
improved, and it was also noticed that the worse the 
toad surface the more pronounced was the difference. 
Further, it was found that these advantages were 
present whatever type, within reason, of independent 
Suspension was used. In other words, what made the 
difference was the absence of a rigid member connecting 
the wheels. The nature of the mechanism employed 
to take its place was relatively unimportant. Why 
the absence of the solid connecting axle beam should 
make such a difference to the adhesion is a point upon 
which no two experts will agree. The basic principle 
8, probably, as follows. Consider a pair of wheels 
A and B running along the road (see Fig. 5). If A 
meets an obstruction and suffers temporarily impaired 
adhesion, B has to provide extra adhesion if there is 
to be no skid. With a solid axle, the movement of A 
over the obstruction is transmitted to B in such a 
Way as to cause a sudden lateral shift of B’s point of 
contact with the ground. This may well precipitate a 
‘kid if B’s adhesion is already taxed to the utmost. 
W th independent suspension of each wheel this reaction 


does not occur. 


Chassis Frame.—A factor which has a very far- 
reaching effect upon the behaviour of the car on the 
road, is the stiffness of the main frame. It is useless 
to attempt a nice adjustment of the suspension system, 
if the chassis is sufficiently flexible to act itself as a 
spring, and an undamped one at that. The provision 
of the necessary strength usually ensures that the 
frame is sufficiently stiff, considered as a beam; but 
it is equally important that there should be a great 
resistance to torsional strains. 

The frames of racing cars are often constructed of 
two channel-section side members, connected by cross 
members, but unless the latter are of tubular section, 
the whole structure offers very little resistance to 
torsion, with the result that the desired action of the 
suspension may be completely upset. There has lately 
been a tendency to fill in the open side of the channel 
section, thus forming a box member and greatly 
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increasing the torsional rigidity, but the resulting 
structure is inclined to be heavy. From a consideration 
of the stress distribution in a motor-car frame, there 
is no doubt that the ideal construction would be a 
single tubular trunk extending the whole length of the 
vehicle, and developments are taking place in this 
direction which may well become standard practice in 
the course of the next few years. 

Tyres.—For long-distance, fast work the durability 
required calls for a large heavy tyre, working at a high 
pressure. This increases the suspension difficulty in 
two ways. The extra unsprung weight brings the usual 
troubles in its train, and the high pressure means that 
road shocks are transmitted without much diminution. 
On the other hand, a consideration which encourages 
the use of a tyre of large section is its increased lateral 
stability. Any tyre, when the car is rounding a corner, 
has a tendency to roll, or to “‘ go over on its ankles.” 
and under these conditions the path of the wheel is 
not at right-angles to its axis (see Fig. 7). This pheno- 
menon is termed “ creep” and, though not actually a 
skid, it has a bad effect on road-holding. 

Weight Distribution.—Few features of racing-car 
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the weight distribution upon the behaviour of the car 
on the road. The guiding principle, until recently, 
seems to have been a determination to keep the car 
as short as possible and as low as possible. As a 
general rule, this gives fairly good results, but it has 
limitations. 

Two reasons exist for keeping the height of a racing 
car down. First, the lower it is, the less air it disturbs, 
and, other things being equal, the less wind resistance 
it offers. Second, the lower the centre of gravity, the 
less likely is the car to turn over if it skids sideways 
into an obstacle. There was a general idea that the 
lower the centre of gravity of a car, the less likely it 
would be to skid, or, the faster it would go round 
a corner without skidding. Naturally, then, the lower 
the car, the faster it would go round a corner without 
turning over. To-day, even the ordinary saloon touring 
car is built so low that it will skid outwards long before 
the turn can be made sufficiently abrupt for it to 
capsize. There is now a fairly general agreement that 
if the centre of gravity is too low, the tendency to 
skid is definitely increased. A car having a very low 
centre of gravity behaves in a peculiar way when 
taken round a corner at near the critical speed. It 
will maintain a perfectly true course until that speed 
is exceeded, when it will slide right out in an uncon- 
trollable skid. 

Certain races are organised for cars in “ touring 
trim,” that is to say, they have to carry lamps, battery, 
spare wheel, &c. If the centre of gravity is to be kept 
very low, the individual items must obviously also be 
as low as possible ; that is to say, heavy units like the 
fuel tank and the batteries may have to be placed 
behind the rear axle, and heavy accessories in front of 
the radiator. The objection to this may not be apparent 
at once, but the car will almost certai have the 
grave drawback of being slow to answer the steering. 
the large mass behind in conjunction with the mass of 
the engine forward having considerably inereased the 
polar moment of inertia of the car, or its “ flywheel 
effect,” about a vertical axis. 

With a car moving at a constant speed im a straight 
line, the angular velocity of the car about a vertical 
axis is zero, while round a curve of constant radius 
its angular velocity is constant. In neither case does 
its polar moment of inertia affect the situation. When, 
however, the car is turned from a straight course into 
a curved one, or when the radius of the curved path 
varies, its mass is subject to an angular acceleration. 
The amount of the couple producing this angular 
acceleration is limited by the friction of the tyres on 
the road, and has a definite maximum for any given 
vehicle. If, therefore, the polar moment of inertia is 
high, the maximum angular acceleration will be low, 
and the car will take an appreciable time to follow the 
movements of the steering wheel. This effect can be 
very noticeable in extreme vases, and is particularly 
objectionable in a race over a twisting road. A very 
low centre of gravity therefore is not necessarily 
desirable in a road racing car. 

In the case of a track racing car, where the first 
consideration is the ultimate speed, one of the most 
important requirements is the reduction of the frontal 
projected area of the car in order to reduce its resistance 
to the air. This frequently does involve a very low 
centre of gravity, which in this instance is not objection- 
able. In addition, the added safety from capsizing, in 
case of accident, is a real advantage. In the car 
specially built for hill climbs and short sprint races the 
height of the centre of gravity has a very important 
bearing on the performance. These events are really 
tests of acceleration, and the most important con- 
sideration is the reduction of weight of the. vehicle, 
though there must be sufficient weight on the rear 
axle to supply the necessary adhesion for the tyres. 
With a fairly high centre of gravity and a very short 
wheelbase, quite an appreciable transferenee of weight 
from the front to the rear wheels occurs when acceler- 
ating, and the effect of an upward road-gradient still 
further increases this transference. This, in turn, 
increases the available adhesion, and permits a greater 
torque to be applied to the driving wheels without 
slipping. Incidentally, a car of these proportions is 
very suitable for negotiating the sharp bends usually 
included in hill climbs. 

In considering the ideal proportion of: track to 
wheelbase for racing purposes, the requirements are 
again conflicting. Generally speaking, a long wheelbase 
is steadier on the straight, and on curves at speeds 
below the critical or skidding speed, but it is fairly 
generally accepted that a short wheelbase will negotiate 
a sharp corner faster without skidding. The long 
wheelbase is more comfortable and therefore less tiring 
to the driver. This is an important point in a long 
race, but it has the disadvantages of extra weight, and, 
for a given construction, of greater flexibility of the 
frame. For these reasons, the use of a longer wheel- 
base than is actually required to find room for the 
driver, &c., is confined to cars intended for straightaway 
world-record attempts, and occasionally for long- 











design receive less direct attention than the effect of 
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actual wheelbase is usually kept as short as is consistent 
with the exigencies of space. There is remarkably 
little variation in width of track between designs 
otherwise very dissimilar. This dimension is connected 
with the question of the height of the centre of gravity, 
and so forth. There seems to be remarkable unanimity 
in favour of making the wheelbase approximately 
twice the track width. This proportion has been 
arrived at as the result of a great amount of experience, 
and it probably represents as good a general compromise 
as is possible. 

Front-Wheel Drive.—Racing cars with a front-wheel 
drive have had a considerable vogue in America, where 
special conditions have favoured the experiment. The 
majority of races there are held on saucer tracks, where 
a uniform high speed is maintained, and road racers of 
the European type are unknown. The advantages of 
front-wheel drive on a motor vehicle are chiefly of an 
indirect nature, and consist almost entirely in the 
better chassis layout obtainable by its use. 

When first introduced, great claims were made on 
account of the fact that, on a corner, the propelling 
force in a front-driven car has a slight component 
radially inwards toward the instantaneous centre, 
whereas with rear drive there is an outward component. 
This effect is illustrated diagrammatically in Fig. 8. 
It was therefore claimed that the front-driven car 
could be taken round a corner faster than the other. 
There is a certain amount of truth in this, but there is 
also one very serious drawback; for example, when 
a front-drive car is negotiating a corner at about the 
critical speed. In order to take advantage of this 
effect, the driver must have the throttle open, so that 
this centripetal tractive effort may be exerted. If he 
overdoes it a fraction and the car begins to skid, he 
can either follow his instinct and take his foot off the 
throttle, in which case the sudden reversal of this 
inward component of the tractive effort may cause 
the car to skid uncontrollably ; or he can open the 
throttle still further, in the hope of further increasing 
the inward component so as to restore equilibrium. 
This action also increases the velocity of the car, so 
that his security is only temporary. It may be that 
the reverse effect in a rear-drive car is in practice 
a definite advantage, in that the driver gets a warning, 
in the shape of an incipient skid, which he can imme- 
diately check by taking his foot off the throttle. 

Steering.—The steering mechanism used on racing 
cars differs very little from that employed on the 
ordinary touring vehicle. The most important require- 
ment is the maximum of rigidity in the linkage and 
other mechanism between the steering wheel and the 
road wheels. To be effective, this involves great 
lateral rigidity of the means of location of the front 
axle itself, and the whole of the front end of the frame. 
These are points which are frequently overlooked. 
Steering arms, frames, &c., adequate for touring 
purposes, may have slight deflections under load, pro- 
ducing a definite lag in the steering which is objection- 
able for racing purposes. This point is important 
chiefly because of its psychological effect on the driver. 
Road-race driving has developed into a fine art. The 
few first-class men available may handle many different 
makes of car in the course of a season, and the oppor- 
tunity for real practice before the race often amounts 
to a total of less than an hour. If the handling of 
the car presents any peculiarities, or if the steering is 
anything but very good, the driver may only begin to 
settle down about half-way through the race. The 
best engine in the world will be of little use under these 
circumstances. 

Brakes.—The development of brakes in the last few 
years has becn remarkable. Some years ago it was 
fashionable to use a servo-motor driven off the gearbox 
to apply the »rakes, and to use a high pressure on 
comparatively small drums. This was quite effective, 
but largely lacked that delicacy of control upon which 
the driver's feeling of confidence is so dependent. 
Shortly afterwards, great improvements in materials 
led to the production of brake linings having a higher 
coefficient. of friction and greater hardness. The use 
of these materials, in conjunction with increased drum 
diameters, made it possible to dispense with the servo- 
motor; and, except for the very largest cars, nearly 
every maker has roverted to the use of direct pedal 
operation. 

For many years the brakes were operated by a 
system of rods and levers connecting the foot pedal 
with the ordinary double cam which expanded the 
shoe against the drum. With the advent of inde- 
pendent suspension, such a mechanical linkage became 
very complicated, and the recent perfection of the 
hydraulic system on touring cars has resulted in its 
sudden and almost universal adoption for racing. 
Special care has to be taken to insulate the working 
fluid from the hot drum, and special liquids of high 
boiling-poiut are used as an extra precaution. Fig. 9 
shows the layout of a racing brake. It will be seen 
that surrounding the operating cylinder there is a 
shroud, insulating it from the hot drum and supplied | 

with coo) air through an external scoop. The provision | 
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of adequate braking for a car weighing nearly a ton 
and capable of 180 m.p.h. is no easy problem. ‘ Ade- 
quate braking ” in the driver’s view calls for a negative 
acceleration of at least 4g. from top speed and about 
jg. from 100 m.p.h. down. Bearing in mind that, for 
a given negative acceleration, the rate of heat flow to 
the drum varies as the square of the speed, a moment’s 
thought will show how much care has to be given to 
the design of the drums, Further, the drums are 
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placed in the wheels just where the weight must be 
kept to a minimum. The solution up till now has been 
a thick and heavily ribbed light-alloy drum of large 
diameter, with a thin liner of hard steel shrunk inside 
it. Such a composite drum is shown in Fig. 10. 


(To be continued.) 








THE ROLL PROBLEM IN BACKED-UP 
MILLS FOR COLD REDUCTION.* 


By Gro. A. V. Russet, Wa.Ex., Assoc.M.Inst.C.E., 
and 8. 8. Surra, M.Mer. 


(Concluded from page 273.) 


Working Conditions and their Influence on Results.— 
Consideration of the phenomena encountered will 
possibly be clarified if the distinguishing features of the 
loading of backed-up working rolls are outlined. The 
assistance of mathematical analysis will not be invoked, 
as it is considered that reference to first principles will 
adequately substantiate the authors’ contentions. 
An unsupported roll may be regarded as a rotating 
beam supported at its bearings and loaded over the 
width of contact between the stock and the barrel. 
The necks and barrel are also subjected to torsional 
stress resulting from the torque applied at the driving 
end. The torsional load decreases at the first neck, and 
then remains constant from the latter until the edge of 
the stock is reached. It decreases progressively across 
the width of contact, and again remains constant until | 
the outer neck is reached, where it declines to zero. 
In addition, a local radial compression of the roll face 
occurs within the area of contact or over a somewhat 
greater area in its vicinity. When the piece is engaged 
symmetrically with respect to the central transverse 
plane of the roll barrels, the most highly stressed region 
will lie at the periphery and near this central plane. 
Secondary but not unimportant influences are those of 
temperature variation over the periphery of the roll 
barrel and steepness of the temperature gradient from 
surface to centre of the body, or to the inside of the 
chamber in the case of a hollow roll. These variations 
engender differential hoop and radial stresses of a 
magnitude corresponding to the rate of variation. 

In contradistinction, a four-high mill working roll is 
subject to very little bending, owing to the reinforce- 
ment afforded by the backing roll. The torsional stress 
will vary in the same manner, but, owing to the virtual 
absence of frictional resistance at the bearings, will all 
but disappear at the edge of the stock remote from the 
driven end. The reaction from the contact-area load 
(also termed “separate force”? or “ rolling load”) 
comes from the resistance to flexion of the backing roll, 
which is transmitted to the working roll along the 
line of contact between the two rolls. The 
magnitude of the linear loading along this line causes an 
appreciable reciprocal deformation resulting in the line 
of contact deforming into an area of contact. Table III 
presents data on the loading per inch of the contact 
length in some typical four-high mills. It will be 
observed that loadings up to 26 tons per inch run are 





encountered. The geometrical relationship existing 
between the stock, the working, and the backing roll, | 
as deformation occurs, must be considered from two | 


* Paper presented at the Iron and Steel Institute | 
meeting at Diisseldorf. September 21-26, 1936. Abridged. 


standpoints, viz., on the one hand, between the stock and 
the working roll, and, on the other, between the latter 
and the backing roll. At least in cases where the 
width of the stock being reduced is relatively great 
compared with the length of the roll barrels, the 
average pressure existing in the latter region is higher 
than that in the former. This is believed to be a factor 
of importance in the mechanism of certain types of 
failures. Thus, it will be apparent that a four-high 
working roll is essentially a cylinder rotating between 
two axially disposed loads which extend over different 
proportions of the barrel lengths and are spaced 
approximately 180 deg. apart. It follows that the 
periphery is in compression in the neighbourhood of 
the contact areas and in tension at right angles to these 
Consequently, any given point on the circumference of 
the roll body undergoes two complete cycles of 
alternating stress per revolution. In the case of hollow 
rolls the magnitude of the deformation for a given 
intensity of loading is increased, while the character 
of the stress at the wall of the bore is similar, but about 
90 deg. out of phase. It will be apparent, then, that 
the radial stresses in a four-high roll change sign four 
times per revolution. In an unsupported roll, however, 
the stresses due to bending alternate twice per revolu- 
tion, and the less important radial stress only once. 
Thermal stresses similar in character to those obtaining 
in the case of ordinary rolls occur, and in addition 
working rolls are liable to suffer abnormal stresses 
arising from lack of axial parallelism with respect to 
their support rolls. This is a trouble which in certain 
installations has been a not infrequent cause of 
breakage. Such misalignment has, however, been 
virtually eliminated in the mills considered, thanks to 
the design of mounting adopted. 

Surface defects in working rolls occur with greater 
frequency and severity than in the two-high mills under 
the authors’ observation. This might be anticipated in 
virtue of the generally increased speeds and draughts 
employed, such conditions being rendered more acute 
through the reduced arcs of contact provided by the 
relatively smaller diameter of the rolls. Difficulties of 
entry are thereby accentuated, and the tendency 
towards fragmentation of the leading edge of the strip 
is increased, effects which are considered to be the 
principal causes of crazy marking and spalling. Those 
eases where spalling is not directly traceable to local 
overload have, as has been previously stated, been 
confined to a particular make of roll. The precise 
mechanism of surface breakdown induced by skidding 
at entry or other associated causes must, in the authors’ 
opinion, be due in part to the steepness of the thermal 
gradient set upreferred toabove. This argument, how- 
ever, presupposes complete stability of the material, con- 
ditions which the etch test shows are not in fact realised, 
for the martensitic structure suffers serious modification. 
The indirect stresses set-up by this physico-chemical 
change may well be higher than those mechanically 
produced. On this assumption the instability of the 
ordinary carbon-chromium steel used in the fabrication 
of rolls must be regarded with some disquiet by the 
user, and may even be such that changes in composition 
will be necessary before success is achieved. 

Two further points require mention. The first is one 
which the question of composition brings to the mind 
namely, the effect of the material being rolled upon the 
roll-surface performance. Having regard to the known 
anti-frictional properties of the brasses, the authors 
are prepared to believe that there is a possibility that 
skidding and the associated phenomena are more 
severe than with steel strip. The second feature, on 
which the authors have no definite views, has reference 


| to the location of the points at which damage due to 


local overload (apart from skidding) actually appears. 
At first sight this would be fixed as being within the 
are of contact of the strip and the roll. This may, 
indeed, be the case. On the other hand, when the 
smaller contact area of working and backing rolls 
affected by the transmitted local stress engendered by 
the strip, or fragments, is borne in mind, it will be 
realised that damage leading to spalling may arise 
within this zone. In the latter circumstances certain of 
the surface damage to backing rolls can be explained 
without reference to the passage of foreign bodies 
between them and the working rolls. In the light of 
the statement anent rapid alternations of high radia! 
stresses made above, the appearance of fatigue cracks, 
such as are shown in Figs. 4, 5, and 8, will not be 
regarded with surprise. Their presence does, in fact, 
provide abundant evidence of the general truth of the 


| statement referred to. 


A query which arises naturally in the mind afte: 
consideration of the facts relating to the appearance ot 
fatigue effects in the bore, is whether the final fracture 
is the ultimate end of a process of fatigue, or is the 
result of the application of sudden and abnormally high 
stresses of the type that initiated fatigue * This 
question the authors cannot answer but they are 
certain that the evidence they have obtained, apart 
from consideration of first principles, demonstrate th: 
need for greater strength to withstand th: lia 
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crushing and/or for improved fatigue resistance. These 
lesiderata are referred to below, in the last section 
of the paper, in which recommendations designed to 
effect improvements in rolls are outlined. 

Recommendations.—With some diffidence the authors 
now offer those suggestions which they consider to be 
a logical outcome of the survey made. First, as a 
speculative exercise, it is interesting to consider what 
might be the optimum conditions for working-roll 
manufacture. The authors’ views would cause them 
to suggest those shown in Table IV. 

Such delays as are involved in failure at the hardening 
operation could, in the authors’ view, be much reduced 
were all firms to develop such “ quality ” tests as are 
already in vogue in some works. Again, the “ individu- 


TABLE III.—Fovur-Hiexu Cotp-Rorime Mis, Exampies or Rori Loapina. 


Such a steel may be that of the 2 per cent. carbon, 
12 per cent. chromium class, which has, in the authors’ 
experience, proved successful in small rolls. In the 
circumstances outlined, where the improvement of 
rolis made of conventional form is aimed at, attention 
should naturally be given to the condition of the bore, 
which should be smooth, accurate, and even prepared 
chemically for resistance to the corrosive action of the 
atmosphere or cooling water. The second, and, to the 
authors, the more attractive mode of attack, lies in 
the development of the solid roll. At the moment, few 
hardened-steel roll makers will undertake the manu- 
facture of such rolls, and the largest the authors have 
succeeded in procuring is a 9-in. by 20-in. size as used 
in the fifth mill. Rolls of these dimensions are in an 





























' 
L. 2. 3. | 4. 5. 6. % 8. 9. 
Class of Mill. | i | 
Strip. Strip. Strip. | Strip. | Sheet. | Strip. | Sheet. | Sheet. | Strip. 
| \ 
° | | | ' | 
Roll dimensions— | | | 
Work, rolls, dia. d, in. ’ ' . 7 ) | 10} 15 11 16 14 16 19-5 
Support rolls, dia. D, in. oon 15 27 354 36 22 49 36 42 54 
Effective barrel length, in. 20 | 20 32 |) 682 36 42 60 60 66 
Ratio D:d .. - : }2-15:1) 3-0:1 | 3-38:1) 2-4:1 | 2-0:1 | 3-07:1'! 2-57:1) 2-62:1 | 2-84:1 
Maximum width rolled, in. | 16 | 16 | 2% 26 30 38 48 54 60 
Maximum rolling load, tons 4 ..| 190 250 | 600 300 420 1,100 | 1,200 1,300 1,500 
Load per inch of width of barrel, tons | 
per in. at ‘ | 9-5 | 12:5 | 18-7 25-0 11-7 26-2 20-0 21-8 23-0 
Material rolled Steel Brass Brass. Brass Nickel Steel. Stain Brass Steel. 
and and and silver. less a 
| copper. | copper. | copper. steel. | copper. 








ality ” of the practice is such that certain makes of roll 
spall without any obvious association with burning, 
others split at lower average tonnages than usual, while 
nother make shows shallow hardening. While fully 
aware of the efforts already made, the authors would 
suggest that these points warrant attention. The mills 
described above were designed specifically for the 
installation of which they form part. Much considera- 
tion was given to the selection of the diameters of the 


Tassie IV. 
All-Swedish base, or high-grade clean 


scrap. 
High-frequency. 


( hare, 


Type of furnace. 


Type of ingot Octagon, flutes and corners with large 
radii, minimum taper, small end up. 
Teeming Top-poured, with device to ensure 


constant ferrostatic head. 

As early as possible. 

Soaking pit and gas-fired reheating 
furnace. 

High-speed steam-hydraulic press of 
adequate power employing limited 
reductions. 

1 to 3. 

Annealing. 


Stripping. 
Heating for forging. 


Forging 


( vefficient of working. 

Preparation for machin- 
ing. 

Machining Careful rough machining and tre- 

panning of centre (if hollow). 

Preparation for harden- Oil-q hing and a ling 
ing. 

Neck protection. 





Steel sleeves for end of barrel and 
necks, with refractory packing. 

Protection of roll surface Any effective method. 
during heating. 

Heating for hardening. Vertical electrical furnace with con- 
trolled atmosphere, with rotation of 


roll. 


Quenching. Submerged close-pitch coils, internally 
jetted, and rotation of roll. 
fempering, Oil bath and steam coil and rotation of 


roll. 


working rolls for the different sizes, and finally it was 
decided to adopt relatively large diameters at the 
expense of somewhat greater rolling loads for a given 
reduction. Comparison with general practice, parti- 
cularly in Europe, will illustrate this. The operating 
experience obtained has satisfied the authors of the 
benefits of the larger working roll, and in at least one 
instance, the 15-in. and 36-in., by 32-in. mill, they 
would now employ working rolls of even larger diameter. 

The foregoing recommendations are those which are 
made either on principle or as a result of experience, 
ut have not taken into account the failures which 
have been encountered and for which remedies are 
sought. These defects are essentially those of surface 
haracter and direct fracture. These two aspects of 
the case have already received attention in the foregoing. 
Che surface defects are deemed to be the consequence 
of the principle of the four-high mill and to be aggra- 
vated by the instability of the steel commonly used in 
roll production. The successful application of high- 
speed steel rolls on the Steckel mill suggests, at once, 
* possible means of overcoming the last-named difficulty, 

¢.. through the use of a more thermally stable medium. 
in this connection the alloy-iron roll has also undoubted 
possibilities. In the authors’ limited experience of 
— rolls they have not encountered crazy pattern or 
spailing. 

Splitting presents an entirely different problem, and 
one which cen, as suggested in earlier sections, be 
tackled in various ways. The first of these involves 
the use of steels of greater strength, which, in these 


‘a umstances, may be taken to indicate a capacity for 


early stage of trial, but on the 8-in. by 13-in. mills solid 
rolls still in use have already exceeded in performance 
any rolls which have broken, and have been surpassed 
in only a few isolated instances. The solid roll is, 
however, so rational in principle that the authors feel 
serious attention should be given to it. In the 
developments which may ensue, the alloy-iron roll 
maker has advantages in this respect which should 
encourage him to extend the scope of his experiments 
to cover a wide range of roll sizes. 

Although, with one exception, splitting has only 
been met with in sizes which it is now possible to obtain 
in the solid form, increasing duty may extend the 
occurrence of this type of failure to sizes which are 
beyond those in which solidity is apparently practicable. 
In these circumstances the inferior condition of the 
material at the centre of a large roll, due to the com- 
bined influence of segregation and a less intensive 
degree of refinement of the ingot structure during 
forging, must be taken into account. This suggests 
a consideration of the possibilities of trepanning the 
cogged piece or even the ingot, and performing 
the main reduction on a mandrel as in hollow-forging 
practice, with a consequently more effective outlines 
of the whole cross-section. In order to provide the 
requisite area at the necks, the ends of the forging 
would be staved down after the withdrawal of the 
mandrel. A roll produced in this manner would 
probably have a proportionately greater bore than is 
now customary. This might result in a generally 
harder body, thus compensating for the diminished 
cross-sectional area. There appear, also, to be distinct 
possibilities in packing the chambers of such steel rolls 
with materials possessing the requisite compressive 
properties and coefficient of expansion. 

In a few final sentences the authors will now 
summarise their views on likely avenues for research 
and development. They would suggest that the 
working roll should have a relatively large diameter ; 
it should be fabricated under the most rigorously 
controlled conditions ; it should be of such a composi- 
tion as to be thermally stable; and finally, it should 
be of such structure and composition as to resist the 
development of fatigue failure from the bore, or, 
alternatively, and preferably, it should be made solid. 
The backing rolls, they consider, should also be of 
relatively large diameter, and when of two-piece 
construction should be provided with steel shells. 
The recommendations made can, in the case of backing 
rolls, be readily realised, but the working roll problem 
presents real, but it is hoped not insuperable, difficulties 
to tax the technical skill of steel and alloy-iron roll 
makers. 








MINES RESEARCH 
BOARD. 


Tue Fourteenth Annual Report of the Safety in 
Mines Research Board,* which has recently been 
published, covers the activities of this organisation 
during the year 1935. Both the Report itself and the 
work and progress which it connotes are well up to 
the high standard which has been established in former 
years. We give below a brief summary of some of 
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the interesting features of the safety research work 
with which it deals. 

Coal-dust explosion investigations during the year 
under review included further experiments on the 
effect of the fineness of a coal dust on its inflammability, 
a coal of lower inflammability being tested. As before, 
with the high inflammability Silkstone coal it was 
found that inflammability increased in direct propor- 
tion to the fineness of the dust as defined either b 
its specific surface or by the proportion passing throug 
a 100-mesh sieve, Determinations of relative inflam- 
mabilities of coal dusts were made at the “ optimum 
concentration’ of each coal dust, i.e, with that 
particular quantity of coal which required the highest 
proportion of incombustible dust to suppress its 
inflammation—a proportion which varies greatly with 
the absolute amount of coal dust present, the most 
dangerous concentration differing from one coal dust 
to another. There is a minimum concentration of a 
coal dust below which it will not propagate flame ; 
this may be as low as 0-05 oz. per cubic foot of air, 
an amount, which, spread evenly on the walls of the 
gallery, would be only ,,'55 in. thick. Inflammability, 
as measured by the proportion of stone dust that 
must be added to suppress inflammation, increases 
rapidly to a maximum as the quantity of coal dust is 
increased. After that, further addition of coal dust 
decreases the inflammability of the dust cloud. In 
the case of many coal dusts, the decrease was not found 
to continue under the conditions of experiment, but 
reached a value which remained constant up to the 
highest concentrations tested.* A probable explana- 
tion of this failure to reach an “ upper limit ” may be 
made on the assumption that in explosions with heavy 
deposits of dust along the gallery the dust concentra- 
tion throughout the atmosphere is neither initially 
constant nor continuously maintained as the 
travels, but varies with the degree of turbulence created 
ahead of the flame. At first, all of the dust may be 
raised in a dense cloud, but the flame after travelling 
a short distance may start to die down owing to the 
cooling action of the large excess of dust. The turbu- 
lence ahead of the flame would then decrease and much 
of the dust would fall, leaving a concentration in the 
air favourable to the propagation of flame, which 
would then move forward again with renewed energy. 

During the year, five more varieties of rte 
dusts were tested under standard gallery conditions to 
determine their relative efficacies in suppressing the 
inflammation of Silkstone coal dust. The results 
obtained with borax, magnesium sulphate hepta- 
hydrate, gypsum, anhydrite and shales suggest that 
the efficiency of an incombustible dust as an absorber 
of heat is normally an additive property of its water- 
content and of its anhydrous residue. The efficacy of the 
water-content of a hydrated incombustible dust 
(measured by the corresponding weight of coal dust 
rendered uninflammable by it) relative to that of its 
anhydrous residue is about 7 to 1. Similarly, the 
efficacy of carbon dioxide in an incombustible dust 
relative to its anhydrous residue is about 1-4 to 1, 
whilst that of the anhydrous residue seems to be the 
same whatever its nature. It would appear possible 
from these results to make allowance for the superior 
efficacy of any limestone or gypsum present on a basis 
of its content of carbon dioxide or of water of hydration 
when estimating the inflammability of a mine dust. 
The floor of the travelling road and drift which, as 
described in last year’s Report, had been sprayed first 
with a solution of “ Perminal” and later with water, 
in tests on dust laying, has since been sprayed at 
intervals of two to four weeks with enough water to 
bind any loose surface material, Continuous walking 
over the floor has improved its firmness and there is 
still no apparent need for more of the “ wetting ” solu- 
tion. The addition of a binding agent such as calcium 
chloride has now been found practicable and advan- 
tageous ; provided the wetting agent be applied first, 
objections hitherto made to the use of calcium chloride 
disappear. It was found in the main return airway 
where the test was carried out that the presence of 
1} per cent. to 2 per cent. of calcium chloride in the 
floor dust sufficed to bind it, the moisture content 
becoming about 10 per cent. The floor thus treated 
has remained firm and has shown no erosion during 
several months. The elimination of dust clouds from 
the roadway as men travelled through it has removed 
a great discomfort and incidentally has reduced the 
costs of upkeep due to less wear of tub axles and 
machinery. 

The experimental face-lighting equipment which has 
been in use since April, 1934, at the Streetly Colliery 
of the Shireoaks Colliery, Limited, has continued to give 
satisfaction, proving robust, reliable and economical. 
The average life of the lamps has been 930 hours. The 
equipment, referred to in previous annual reports, is 
installed on a double-unit conveyor face 260 yards long 





* Fourteenth Annual Report of the Safety in Mines 
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worked from a central loader gate. The seam (Notting- 
hamshire Top Hard) is 4 ft. 2 in. thick. The normal 
method is to undercut 54 ft. on the afternoon shift and 
to strip and load during the day shift. Under these 
conditions the installation and maintenance of coal- 
face lighting by 110-volt incandescent lamps presents 
no difficulties. It would appear from the statistics 
that the face lighting has caused a considerable reduc- 
tion in the number of accidents at the face. 

The large quantities of coal dust produced at the | 
face as a result of the rapid development of machine | 
mining at long-wall faces is causing anxiety with respect | 
to the frequent association of electrically-driven | 
machinery. Adequate protection by stone-dusting | 
at the face is generally difficult. Investigations to | 
determine the minimum concentration of coal dust in | 
the air which can be ignited electrically and the | 
minimum energy of an electric discharge which can 
ignite coal dust have been undertaken. So far it has | 
been ascertained that as the concentration of the dust 
in the air is raised from 0-037 oz. to 0-080 oz. per | 
cubie foot, ignition by an electric are takes place more | 
readily. With only 0-037 oz. per cubic foot the flame | 
produced did not spread far from the are. When the | 
concentration of dust was 0-08 oz. per cubic foot, | 
ignition was obtained with any of the currents used | 
(500-volt direct current with resistances limiting current | 
to 17, 33, 50 or 64 amperes) with an are duration 
of 0-1 second. | 

The use of 
plosives for the ordinary 
reported to be increasing 
country. 
dependent upon the conditions in which they are used. 
A small charge of explosive is able to ignite firedamp 
if it is detonated in direct contact with an explosive 
mixture. In practice, this can happen if the shot- 
hole traverses a break in the strata. The more firmly 
the stemming holds inthe shot hole the less will be the 
quantity of explosive required to do a given amount of 
work, the optimum condition being when the stemming 
remains undisturbed until the work of the explosive is 
fully achieved. It is scarcely possible for a blown-out 
shot of a permitted explosive to ignite firedamp if the 
shot hole is tamped at all. The danger of an over- 


“sheathed ” cartridges of mining ex- | 
permitted explosives is 
rapidly throughout the | 


charged shot or of a shot in a break in the strata can be | 


greatly minimised, possibly obviated completely, by 
using sheathed explosives. The sheathing consists of 
a thin layer of sodium bicarbonate which presumably 
provides a protective blanket of steam and carbon 
dioxide during the detonation of the explosive, shielding 
it from firedamp. 
of a sheathed explosive freely suspended in the most 
explosive mixture of firedamp and air can be fired 
without igniting the mixture. 

Investigations in relation to falls of ground have 
been continued as before. The apparatus used in the 
elucidation of roof-control problems by means of models 
is a cast-iron cylindrical pressure chamber having an 
internal diameter of 6 ft. and a height which is adjust- 
able up to 4 ft. in stages of 4 in. by channel-sectioned 
rings of that depth. The rings are made in halves 
and are assembled and bolted, each ring having a 
groove on the underside fitting over a ridge on the top 
of the ring below, thus preventing lateral movement. 
Experiments are made by building with bedded mortar 
several beds of different strengths inside the chamber 
to simulate the desired underground condition which 
it is desired to examine, and pressure up to 100 Ib. per 
square inch is applied hydraulically through a strong | 
rubber bag fitted in between the mortar structure and 
the lid. Tests hitherto carried out have been con- 
cerned with fracturing in the vicinity of a single road- 
way under different strength conditions of roof, sides, 
and floor. In a test in which the sides were relatively | 
strong, an arched type of fracture developed above the 
roadway; the immediate roof had fallen and the | 
fractures had originated at the top corners where there | 
was the greatest concentration of stress. In a second 
example, with much weaker sides, which had yielded, 
the high concentration of stress which had developed 
in the first case was avoided with correspondingly 
reduced damage to the roof. These two examples 
appear to confirm the reason advanced for the differ- 
ences observed in board« and walls, namely, that the 
sides of the former are the stronger and are, therefore, 
more apt to cause fracture of the roof. 

Haulage investigations have been continued in 
five districts, and include such problems as derailments, 
runaways and assessing the value of the human factor 
on the liability to accident. This last represents a new 
approach to the accident problem. The progress on 
some of these researches has been assisted by the work 
done in Sheffield on runaways resulting from breakage 
of haulage gear, and with the object of investigating 
more precisely certain of the factors causing derail- 
ments a building containing a model track is being 








| corrosion-fatigue ; 


The safety of permitted mining explosives is | 


The effect is that an 8-oz. cartridge | 


| Breeze at Felixstowe,” 
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between the rope and the first of a set of tubs, and 
(6) by fitting suitable springs in the drawbars of indi- 
vidual tubs, are being investigated. Metallurgical 


| examinations of defective and broken haulage gear sent | Photometric Study of Atmospheric Pollution, 


in from the coalfields are carried out and have, in many 
instances, proved of considerable help to the mines 
concerned. Lack of uniformity has again been found 


lin the quality of the iron used. 


Wire-rope researches were continued at the Imperial 
College of Science and Technology. During the year 
a report on the deterioration of haulage ropes in 
service, was published (S.M.R.B. Paper No. 92), which 
gives the results of the investigations into the causes 
of failure of twenty-three haulage ropes which broke in 
service. A report dealing with the deterioration of 
winding ropes was also prepared and published early 
in 1936 (S.M.R.B. Paper No. 94). Corrosion-fatigue is 


| the most common and also the most dangerous cause 


of deterioration of colliery winding ropes. An investiga- 


| tion of the effect of various lubricants in diminishing or 


preventing it is being made. Galvanised coatings 
appeared to afford complete protection against corro- 
sion-fatigue when tap water was the corroding liquid. 
Further experiments will be made with more corrosive 
solutions typical of water found in certain pits. 

A number of failures and breakages which occurred 
during the year were examined ; the following being 
quoted as presenting features of special interest : 

One winding rope used in an important shaft for 
raising men and mineral broke as a result of internal 
it was a round strand rope 1} in. 
in diameter and it broke at a point lying between the 
pulley and the drum when the cage was at bank, after 
34 months’ service. The internal Inbricant was of a 
| thin consistency and had been squeezed out of the core, 
| leaving the wires unprotected, and the properties of 
| this lubricant accounted for the occurrence of internal 
| corrosion ; fatigue would be accentuated by the fact 
| that both output and rate of winding had been increased 
|in recent years. Although failure occurred at about 
|74 ft. from the capel, there was also considerable 
| internal deterioration found in the rope immediately 
above the capel. It is probable, therefore, that deterio- 
ration had been in progress for a considerable time and 
hence the piece of rope cut off at the previous recapping 
would most likely have shown signs of corrosion- 
fatigue. It would seem probable, therefore, that this 
| accident might have been prevented if the recapping 

ple had been examined. 


| 


| 
; Sam 








THE ROYAL METEOROLOGICAL 
SOCIETY. 


Tue usual monthly meeting of the Royal Meteoro- 
logical Society was held on Wednesday, February 17, 
in the Society’s rooms, South Kensington, Dr. F. J. W. 
Whipple, F.Inst.P., President, being in the chair. 
Dr. C. E. P. Brooks gave a brief account of the meteoro- 
logical circumstances of the recent floods in the United 
States of America. He said that the last four months of 
1936 were rainier than usual in the Ohio Valley, while 
in January, 1937, the meteorological situation was 
exceptionally favourable to heavy rains, and the fall 
between the 6th and 26th exceeded 16 in. at Cincinnati. 
The Ohio river, below Parkersburg, rose to an unpre- 
cedented level between January 19 and 26, and caused 
great damage in Cincinnati and Louisville. The flood 
waters reached Cairo, at the junction of the Ohio and 
Mississippi early in February; between Cairo and 
Helena the flood levels were higher than any previously 
recorded, but the levees, which had been strengthened 
since 1927, were not broken. 

Three communications were subsequently read and 
discussed. In the first of these, entitled “ The Sea 
by Dr. R. C. Sutcliffe, the 
author said that pilot-balloon ascents for a period 
of ten years had been analysed in order to study 
the sea-breeze effect on upper winds from the surface 
to 5,500 ft. When sea-breezes replaced land breezes 
during the course of the day, the vector change in speed 
normal to the coast was of the order of 15 miles per hour 
in the layer up to 500 ft., and decreased with height, 
becoming negligible above about 2,500 ft. The sea 
breeze had an average depth of 1,500 ft., but there 
was no evidence of an increased outflow to form a 
returning current up to the highest level considered. 
There was also an added component parallel to the 
coast of about 5 miles per hour, with the land to the 
left. When the sea breeze was continuous, owing to 
a general current off the sea, there was very little 
increase in the speed, but the wind definitely backed 
during the course of the day. 

In * The Dynamics of Large Hailstones,” by Messrs. 
E. G. Bilham, A.R.C.Sc., and E. F. Relf, F.R.S., the 
form of the relation between terminal velocity and 
diameter was deduced from values of the drag- 





erected at Buxton. 

Tests are now being carried out with the use of springs 
for tub draw gear with practical application to pit con- 
ditions. Two types (a) by utilising a unit shock-absorber 





| coefficient obtained from observations on spheres 
| towed by aeroplanes. Values of the terminal velocity 
| were calculated for various mean specific gravities, 
| and it was concluded that an upper limit, about 





1-5 lb., was set to the mass attainable by a sphenca 


hailstone by aerodynamical considerations. 


Mr. W. P. Digby, M.1.Mech.E., in his paper « The 
de. 
scribed a photometric method of comparing the loss 
of reflecting value through tarnishing of polished metal 
plates, and showed, for different metals simultaneously 
exposed in the same place, the wide daily and seasonal 
effects of changes in the polluting media in the atmo- 
sphere. The different rates of tarnishing of the same 
metal plates exposed during the same week in rural, 
London and industrial areas, were very marked. 
Extreme cases in Westminster for polished copper 
were losses of 38 per cent. and 50 per cent. in five 
hours in December fogs, whereas on four successive 
days in February, 1936, the loss in five hours varied 
between 5 per cent. and ll. per cent. For a summer 
day in 1935 a 10 per cent. loss in 24 hours seemed 
normal. For short periods of, say, one day to two days 
in the winter and a week in the summer, copper was 
a good indicator. For longer periods “ fine” silver 
was better. Aluminium responded slowly, while the 
useful range of nickel appeared to be between those 
of copper and of silver. 








CATALOGUES. 


Super-Tension Cables.—An informative and weil. 
illustrated booklet dealing with the design and principles 
adopted in the manufacture of their super-tension, and 
particularly 33-kV, cables has been issued by Mesars. 
Johnson and Phillips, Limited, Charlton, London, 8.E.7. 

Ball Mills.—A general description of the design and 
construction of Dominion ball mills constitutes the 
subject-matter of an illustrated brochure sent by Messrs. 
Dominion Engineering Company, Limited, Montreal, 
Canada. Details of capacities, dimensions, and weights 
are given in tabulated form. 

Electric Generators.—A concise presentation of the 
principal features incorporated in the design and con- 
struction of heavy-current, low-voltage generators for 
anne and electrolytic work is given in a revised 
pamp et prepared by Messrs. J. H. Holmes and Company, 
imited, Hebburn-on-Tyne. 

Circuit Breakers.—Commercial and technical consider- 
ations regarding the rating and purchasing of oil circuit- 
breakers and a description of the method of short-eireuit 
testing are dealt with in catalogue sections lately issued 
by Messrs. Ferguson, Pailin, Limited, Higher Openshaw, 
Manchester, 11. 

Mine Signalling.—Messrs. Gentand Company, Limited, 
| Faraday Works, Leicester, have lately entirely revised 
| their catalogue of mine-signalling apparatus, a number 
| of new products having beenincluded. Bells, relays, keys, 
| telephones, shaft signals and kindred apparatus, and 
bare-wire signalling, are items dealt with. 

Sheet Metal-Working Machinery.—Messrs. F. J 
Edwards, Limited, 359-361, Euston-road, London 
N.W.1, have recently published a 99-page catalogue of 
the sheet metal-working machinery and plant available 
for immediate sale, comprising new and reconditioned 
tools in great variety for numerous purposes. 

Pneumatic Tools and Accessories.—A very compre- 
hensive range of classes of pneumatic tools is admirably 
described in a catalogue received from Messrs. Broom 
and Wade, Limited, Bellfield Iron Works, High Wycombe 
Riveting hammers, chipping hammers, caulkers, scalers, 
riveting machines, drille and grinders, and accessories 
are listed. 

Electric Hoists. —Control in both winding and lowering 
obtained by a single handle is an interesting feature of 
the “ EG” single-drum electric hoist, made in three 
sizes for loads up to 2,600 lb. at speeds up to 300 ft. per 
minute. The principle of operation and capacities are 
referred to in a folder sent by Messrs. Holman Brothers, 
Limited, Camborne. 

Electric Locomotives.—Messrs. Greenwood and Batley, 
Limited, Albion Works, Leeds, have prepared a new 
brochure dealing with the use of Greenbat electric loco- 
motives for general haulage and gathering services in 
mines. Examples of the storage-battery, trolley and 
trailing-cable types are illustrated, and their respective 
advantages are enumerated. 

Lathe Equipment.—A new development in taper turn- 
ing is the Monarch anti-friction bearing taper attach- 
ment for lathes. The attachment, which is fitted with 
ball bearings, is claimed to double taper-turning capacity 
and to eliminate wear and lost motion. Details aregiven 
in a catalogue sheet received from the manufacturers, 
Messrs. The Monarch Machine Tool Company, Sidney, 
Ohio, U.S.A. 

Gauging System.—The Solex pneumatic gauge was 
specially designed for production gauging, enabling 
scaled readings of measurements up to 0-00005 in. to 
be obtained instantly. The method employed is illus 
trated, and the principle of operation of the gauge 
described, in a folder received from Messrs. Burton, 
Griffiths and Company, Limited, Montgomery-stret. 
Sparkbrook, Birmingham, 11. 

Electric Motors, &c.—From Messrs. Higgs Motors, 
Limited, Wilton, Birmingham, 6, we have received & 
number of catalogue sections. These relate to totally- 
enclosed continuously-rated and half-hour rated direct 
current motors, totally-enclosed surface-cooled rere 
tinuously rated squirrel-cage induction motors, industria 
motors, and fractional horse-power motors, &., as well “i 
to alternating-current and direct-current totally a cal 
polishing and grinding motors, bench grinding and 
drilling machines, motor-generator sets, and third-bearmng 
machines. 
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INTAKE TOWERS AND 32-FT. 
CYLINDER GATES AT BOULDER 
DAM.* 

By P. A. Kinzie. 

Ir was pointed out in the preliminary article to 
this series that there are four intake towers at 
Boulder Dam, disposed symmetrically in pairs on 
opposite sides of the river. These towers rest upon 
rock shelves formed by blasting recesses in the 
nearly vertical walls of the canyon. Trash racks 
envelop the towers to prevent debris entering the 
four penstock-header systems leading to the turbines 
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the dam. The rock removed in the excavation of 
the recesses in which the towers stand amounted 
to no less than 360,000 cub. yards. Heavily 
reinforced-concrete ring slabs 92 ft. in outside 
diameter, 34 ft. 10 in. in diameter inside, and 10 ft. 
thick formed the foundation of each tower. Above 
these rings the towers rise for a height of 338 ft. 10 in. 
to the level of the roadway on the top of the dam. 
From this level the operating houses rise another 
54 ft. 10 in., making a total overall height for these 
reinforced-concrete structures of 403 ft. 8 in. 

The towers are all alike in essential features, and 
it will be convenient, therefore, to deal with one 
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and to the outlets below the dam. The position of 
the towers may be seen in Fig. 141, while a good 
view of the Arizona Towers is given in Fig. 142, and 
of those on the Nevada side in Fig. 143, Plate X VII. 
Each tower is furnished with two axially aligned 
cylinder gates, 32 ft. in diameter by 9 ft. 5} in. high. 
The lower gates are in the bases of the towers, with 
bottom seats at El. + 893-51, while the bottom 
seats of the upper gates are 150 ft. higher, 1.e., at 
El. + 1,043-51. The gates permit of closing off 
flow through any of the four 30-ft. penstocks 
supplying the turbines and the needle valves, as 
shown in Fig. 2, page 2 ante, and described in 
the article then published. Each tower controls 
one-quarter of the outlet capacity of the dam 
(excluding, of course, the spillways), and makes 
it possible to close down any four of the 115,000-h.p. 
generating sets and its six needle valves without 
interfering with the remainder. The gates are 
operated by electric motor-driven hoists in control 
rooms at the tops of the towers, to which access is 
afforded by concrete-clad steel-girder bridges, which 
are well shown in Figs. 143, 155 and 156, Plate X VII, 
and Fig. 158, page 367. From the dam one span 
of 110 ft. extends to the nearest tower, and from 
the latter another span of 118 ft. extends to the 
‘econd. Fig. 158 is indicative of the popularity of 
Boulder Dam with tourists, the roadway on the 
dam and beyond being covered with cars. 

mt. bases of the towers are on rock benches at 
el + 884-00, or some 378 ft. above the base of 
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» P gary Article of the series contributed by Officials 

on United States Bureau of Reclamation, Denver, 
rado, U.S.A. See page 1, ante 
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only. The design embodies a heavily reinforced 
concrete shaft of 29 ft. 8 in. uniform inside diameter 
throughout, and of 41 ft. 8 in. outside diameter at 
the base, tapering upwards to an outside diameter 
of 33 ft. 8 in. at the control-room floor. These 
shafts are designed to resist full external water 
pressure. They are enlarged, as shown in Figs. 145 
and 148, Plate X VII, to 32 ft. 5in. internal diameter 
at the two levels where the cylinder gates are 
installed. Twelve radially converging and equally 
spaced ports pierce the walls at the levels of the 
gates, to allow of the passage of water, the ports 
being carefully shaped on gradually accelerating 
flow lines and designed to pass the water through 
the walls and down the shafts with the least possible 
disturbance. 

Fig. 145 shows a tower in sectional elevation. 
At the base, connection is made with the 30-ft. 
diameter penstock. Enlarged drawings of the 
operating room are given in Figs. 146 and 147, 
while cross-sections at various elevations are pro- 
vided by Fig. 157, page 366. Parts of an enlarged 
vertical section are given in Fig. 148, and show the 
ports and large-diameter lengths in which the gates 
are fitted. 

The water enters the ports with a maximum 
velocity of 10-3 ft. per second and discharges into 
the central shaft with a velocity of 12-5 ft. per second 
when the quantity passing is 35,500 cusecs, corre- 
sponding to maximum power output. These velo- 
cities increase to 34-9 ft. and 42-4 ft. per second, 
respectively, when the flow rises to 120,000 cusecs, 
which represents the maximum used simultaneously 
by the turbines and discharged by the needle valves. 














Continuing the description of the structure of the 
reinforced-concrete towers, it will be seen from the 
drawings that each has 12 radial buttresses or 
vertical ribs, the side walls of which coincide with 
the sides of the ports above described, as shown in 
Fig. 157. On the outside these ribs are battered 
inwards on a slope of 1 in 39, and are given an 
architectural finish, as shown in the detail, Fig. 150. 
The diameter over these buttresses at the base is 
82 ft. and at the operating-floor level approximately 
64 ft. The ribs are heavily reinforced to provide 
against seismic disturbance, as shown in Fig. 159, 
page 367. Most of this reinforcement was of hard 








THe Two Arizona TOwERs. 
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grade in 57-ft. lengths and lapped by spacers 6 in. 
apart, to develop full bond strength. The average 
weight of reinforcement per cubic yard of concrete 
is no less than 158 lb. The outer parts of the 
ribs are furnished with lateral support by a number 
of horizontal rectangular beams, 3 ft. 6 in. wide 
by 2 ft. deep, acting as struts, as shown in Figs. 
145, 148 and 157. These beams are spaced above 
each other at 10-ft. 7-in. centres, making 28 beams 
between every pair of ribs. The outer edges of 
the beams are flush with trash-rack slots, and 
afford support to the top and bottom bars of the 
rack units which rest against metal inserts in and 
flush with the beam outer face, as shown in Fig. 151. 
Another set of grooves is provided between the pairs 
of ribs for the bulkhead gates. 

The bulkhead gates fit into grooves in the outside 
ribs of the tower, and butt when in place up against 
the outside faces of the throat liner. They slide 
in grooves lined with 2} in. by 2} in. by #-in. 
bronze angles anchored in the concrete by #-in. 
bronze rods with 30-deg. bends 3 in. from their 
plain ends, a detail being shown in Fig. 152. The 
total weight of these bronze guides was 212,000 Ib. 
At the level of the upper gate ports, stop plates are 
embedded in these grooves to engage lugs on the 
upper bulkhead gate leaves; these gates are thus 
brought into their proper seating positions, while 
the lower bulkhead gates, having no lugs, can pass 
this point and continue down to their own position 
facing the bottom ports, where they rest on seats 
there provided for them, and shown in Fig. 153, 

A complete set of 12 upper and 12 lower bulkhead 
gates is provided, and these can be transported 
from one tower to another as required along the 
bridges and crest roadway. The upper bulkhead 
gates weigh 9,500 lb. each and the lower 15,500 Ib., 
the complete set of 24 gates representing some 
276,000 Ib. A travelling yoke fitted with wheels 
is used to handle the gates in the grooves. It is 
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operated by a revolving crane in the control room 
above, and is fitted with automatic latching and 
releasing mechanism. The crane revolves on & 
circular track in the upper part of the control room 
and serves these bulkhead gates, as well as the gate 
hoisting gear on the control-room floors and also 
the stems connecting the hoists with their gates 
below. It can also be used for handling the 
pre-cast floor slab unite and then lowering, piece 
by piece, structural-steel platforms, which are 
provided for maintenance work at the upper and 
lower gate levels. The gates can be dismantled 
in this way and the parts taken up to the control 
room, whence they can be taken over the bridges 
to the top of the dam. From this point they are 
taken to the loading platform of the permanent 
150-ton cableway by which they can be trans- 
ferred to the machine shop for repair work. 

The trash racks extend from the base of the towers 
to El + 1,200-00, a distance of 305 ft., terminating 
under the concrete platform at the control-room 
level. They are inserted in grooves, the bottom 
unit resting on the seating shown in Fig. 154. Each 
vertical set of racks consists of one bottom section 
12 ft. 7} in. wide and 10 ft. 2} in. high, and 28 other 
sections 10 ft. 7 in. high, superposed. Each unit is 
composed of 29 vertical bars of 5 in. by } in. section 
rounded on the outer and inner edges, spaced on 
4% in, centres by means of cross bars of 5 in. by 
§ in. cross section, also with rounded edges. These 
unite are framed in at the sides by 5 in. by 9 lb. 
channels and across the top and bottom by 5 in. by 
3 in. by § in. and by 4 in. by 3 in. by # in. angles, 
respectively. The bottom units weighed 4,480 Ib, 
each and the others 4,620 lb. A total of 1,398 units 
was required, representing 6,426,000 Ib. of structural 
steel. 

Each tower has a gross trash-rack area of 46,450 
sq. ft., the total net area for the four towers being 
141,500 sq, ft. Laid out side by side the racks 
would cover an area of 4} acres. With water im- 
pounded to El. + 1,220-00 and the power plant and 
needle valves discharging at full capacity, the 
average velocity through the racks will be 0-848 ft. 
per second. With water at -+-1,070-00, the average 
will be 0-522 ft. per second, both figures being 
slightly increased opposite the ports. The trash 
racks are well seen in position in Figs. 155 and 156, 
Plate XVII, while in Fig. 144 may be seen a revolving 
rig erected on the control-room roof, employed by 
the contractors for their installation. The rig was 
pivoted to the centre of the roof and the lowering 
cable attached to the rack was led on sheaves 
through a hole in the centre of the roof from a 
winch in the operating-room floor below. 


(To be continued.) 








THE INSTITUTE OF METALS. 
(Concluded from page 339.) 


CONTINUING our account of the annual meeting 
of the Institute of Metals, held in London, on 
Wednesday and Thursday, March 10 and 11, we 
have now to deal with the last two papers presented 
on Wednesday afternoon, and with the subsequent 
proceedings on Thursday. 


Creep or Vira Leap. 


“Creep of Lead and Lead Alloys. Part [.— 
Creep of Vigin Lead,” by Dr. J. McKeown, consti- 
tuted the fifth contribution considered by the meet- 
ing on Wednesday afternoon. In reading his 
paper in abstract, the author stated that tensile 
creep tests had been made on specimens of virgin 
lead in the form of ext -uded rod, extruded pipe, and 
extruded cable sheath. The tests on rod had been 
made at room temperacure and at 80 deg. C., while 
the tests on pipe and cable sheath had been made 
at room temperature only. The effect, on the 
minimum creep rate, of the working produced in 
flattening cable sheathing, and in bending and 
straightening pipes, had been investigated, and this 
effect found to be very marked. Results obtained 
from worked samples might give an erroneous 
impression of the creep characteristics of the un- 
worked, extruded product. The effect of initial 


grain-size on the minimum creep rate had been 
investigated, and it had been found that, in extruded 
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(6842..) 
virgin lead, the larger the initial grain-size the 
higher the resistance to creep at low stresses. 

The discussion was opened by Mr. J. C. Chaston, 
who said that the experiments on flattened cable 
sheath which had been described in the paper seemed 
to put it beyond question that lead which had re- 
crystallised at room temperatures was not neces- 
sarily free from internal stress. This was a some- 
what striking conclusion. One was accustomed to 
think of recrystallisation asa process by which all 
internal stresses were relieved and the metal trans- 
formed into an aggregate of new, stress-free grains. 
Evidently, however, this view—like so many others 
—needed qualification. Dr. McKeown had shown 
that samples of cable sheath which had been 
flattened and allowed to recrystallise at room tem- 
peratures had very different creep characteristics 
from extruded samples which had not been cold- 
worked, but had a similar grain size. The magni- 
tude of these residual stresses was probably not 
large. They did not affect tensile properties and 
there was no perceptible difference in the hardness 
of a lead-sheath sample before and after flattening. 
He would like to ask, however, whether the author 
could say if they affected fatigue characteristics. 
The samples of hot-extruded cable sheath which 
Dr. McKeown used were, he believed, about two 
years old, and when annealed at 100 deg. C. for one 
hour showed little or no signs of grain growth. This, 
however, was by no means true of freshly-extruded 
cable sheath. He had found that sheath, even 
several months after extrusion, would show pro- 
nounced grain growth on annealing at 100 deg. C.— 
this indicating, in his opinion, the presence of 
internal stress. The conclusion appeared to be 
that there was a possibility that the residual stress 
in lead might disappear after prolonged periods of 
time. The time required for their relief at room 
temperatures was, he believed, nearer two years 
than one year, and it appeared that their removal was 
accomplished without any further recrystallisation. 

Mr. H. C. Lancaster regretted that the term 
“ virgin ’’ lead had been incorporated in the title. 
He had been nearly 50 years in the lead industry, 
but could give no definition for virgin lead. In the 
United States leads containing 0-06 per cent. of 
copper or 0-05 per cent. of bismuth had both been 
termed virgin leads. The author should have 





started with really pure lead, moreover a skin effect 
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would be present both on the inside and on the 
outside of his cable-sheath and pipe specimens. 
The importance of commencing an investigation 
with absolutely pure lead had been demonstrated 
by two experiments recently carried out by him. 
He had cast two bars, both of high purity lead, and 
to one had added 0-001 per cent. of nickel, the 
figure found after careful analysis being 0-0006 per 
cent. That small amount of impurity had been 
found to alter the characteristics of the metal in 
several directions. The last speaker, Mr. W. Single- 
ton, said that alterations in temperature, such as 
occurred in chemical plant when the linings of 
tanks were heated and cooled, produced laps which 
gradually became cracks. This trouble was usually 
referred to in the industry as “thermal creep.” 
Contrary to the author’s results, fine-grain crystals 
were more resistant to this defect than were coarse- 
grained crystals. 

Dr. McKeown, in reply, said that he had not done 
any fatigue tests on cold-worked and annealed lead 
and could not answer Mr. Chaston’s question re- 
garding fatigue characteristics. He agreed with him, 
however, that newly-extruded sheath was apparently 
in a state of internal stress and that recrystallisation 
and grain growth could occur very readily. His 
experiments had been conducted on cable sheathing 
which was two years old, and annealing produced 
only very slight grain growth. A method of pre- 
paring lead test pieces had been developed whereby 
the turning of the surface did not produce any 
recrystallisation or grain growth. The so-called 
“thermal creep ” of lead was different from creep, 
the former being due to expansion followed by con- 
traction in a metal which had practically no elastic 
limit. 

MECHANICAL Properties OF LEAD. 

The last paper dealt with on Wednesday after- 
noon constituted “A Study in the Metallography 
and Mechanical Properties of Lead.” The author, 
Mr. Brinley Jones, stated that he had conducted 
experiments dealing with the relationship between 
deformation, grain growth, and recrystallisation 
“as-roliled” structures, and he had found that 
grain growth developed as a result of the critical 
straining of very refined as-rolled structures. Le 
of “ medium ” refinement was found to be immune 





from grain growth and to be affected only by 
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strains severe enough to cause recrystallisation. 
The structures which resulted from grain growth and 
recrystallisation, respectively, after rolling, had been 
found to be different in type. In the former, the 
grains were well defined, infrequently twinned, and 
often associated with intercrystalline cracking ; 
m the latter they were confused and repeatedly 
‘winned. Heavily twinned, recrystallised structures 
had been found, from experience, to be desirable. 
A great deal of large-scale experimental work had 
been carried out in which a number of 10-ton ingots 
had been rolled under various conditions of tem- 
perature and reduction. The macrostructure of 
lead was fortunately very easy to reveal and numer- 
ous full-sized sheets, measuring 30 ft. by 8 ft., had 
been etched over their complete surfaces. The 
details of these experiments might be explained in 
sm future publication, but it could be stated that 
€ practical difficulties involved in the commercial 
Production of sheets having uniform medium 
‘crystallised structures had been surmounted. 





REINFORCEMENT OF INTAKE TOWER RIBS. 


Dr. J. McKeown, who opened the discussion, 
asked whether Mr. Jones could tell the meeting if 
the fine-grained materials which exhibited marked 
grain growth after deformation also exhibited 
marked grain-size contrast before working. Jefferies, 
in his theory on grain growth, had expressed the 
view that grain-size contrast was one of the most 
important factors in producing grain growth. The 
author had said that lead, when subjected to those 
critical degrees of deformation which were liable to 
cause exaggerated grain growth, was immune from 
such processes, provided the initial grain size was 
above a certain minimum. It would appear that 
the author’s failure to produce exaggerated grain 
growth in grain sizes above a certain minimum was 
due to the fact that the smallest amount of over- 
strain applied by him was too great to bring about 
uneven straining, and thus gave rise to a few centres 
instead of a large number of centres of grain growth. 

Mr. F. A. Martin stated that a large quantity of 
lead sheet was used for constructing chemical plant. 


Manufacturers and chemical engineers were alive 
to the necessity for giving support to lead work by 
means of rigid structures, so that the amount of 
strain likely to be imposed on the lead in their 
plant would not exceed the amount necessary to 
break down the secondary or stabilised structure 
described in the paper. Users of such plant would 
therefore welcome the announcement that the 
production of sheets with the satisfactory structure 
was practicable, since the use of them would ensure 
freedom from the serious, though fortunately not 
very common, fault of brittle cracking in sheet lead. 
A greater tonnage of lead, however, was used in 
the building trade, where it was common practice 
for the plumber to work the lead into shape without 
the aid of cutting or lead burning. These manipula- 
tions required that the lead should be made to 
flow, in the solid state, sometimes through a distance 
of several inches at the most severely strained part. 
These strains were applied by successive hammer 
blows, and no single blow produced a large effect. 
There might even be opportunity for recovery by 
recrystallisation between blows. The question he 
would like to raise was whether these conditions 
were likely to destroy altogether the stabilised 
structure, and, if so, whether any treatment could 
be added to the operative plumber’s routine which 
would restore, in severely-worked sheet, the desirable 
properties of a stabilised structure. 

Dr. E. Voce, who closed the discussion, pointed 
out that the author had stated that certain micro- 
photographs reproduced in the paper were of samples 
of commercially-pure lead sheet which had been 
polished and etched in the usual way. By “ usual 
way,” did he mean the hot-etching method ?— 
because if such was the case, the so-called abnormal 
structure produced was, no doubt, the result of the 
etching process. There was a distinct danger of 
applying the hot-etching method to material which 
might recrystallise during the etching period itself. 

In a very brief reply, Mr. Jones said that he had 
some difficulty in accepting Jefferies’ theory of 
grain growth. He was rather surprised that the 
criticism of the hot-etching method made by Dr. 
Voce had not arisen before. Lead was indeed a 
metal which was liable to sudden changes in struc- 
ture. He might add, however, that in the case of 
the micro-photographs mentioned the structures 
were seen to be abnormal before the hot-etching 
process had been applied. 

At this stage of the proceedings the president 
adjourned the meeting until 10 a.m. on the following 
day, Thursday, March 11. 


DEBYE-SCHERRER MetHop or X-Ray CrysTaL 
ANALYSIS. 


The first paper considered when the meeting was 
resumed on the morning of Thursday, March 11, 
dealt with ‘‘The Control of Composition in the 
Application of the Debye-Scherrer Method of X-Ray 
Crystal Analysis to the Study of Alloys,” and was 
by Dr. W. Hume-Rothery and Mr. P. W. Reynolds. 
The former, who presented the contribution, said that 
together with his colleague he had investigated the 
application of the Debye-Scherrer or powder method 
of X-ray crystal analysis, with special reference to 
errors due to uncertainty of the exact composition 
of the filings comprising the specimen. Where 
practicable, it was desirable to analyse the actual 
filings from which the representative small sample 
used in the preparation of the specimen had been 
sieved. It had been found that, in the determination 
of phase boundaries from lattice-spacing measure- 
ment of two-phase alloys, misleading results might 
be obtained if the temperature of the preliminary 
anneal of the material in lump form was not suitably 
related to that of the final annealing of the filings. 

In opening the discussion, Dr. C. H. Desch, F.R.S., 
said that the authors had rendered great service 
in calling attention to the difficulties encountered 
in powder methods of X-ray investigation. The 
quenching and annealing of filings always gave rise 
to problems. Even when working in inert gases or 
in a good vacuum, surface changes took place. The 
authors had referred to segregation in alloys and it 
was surprising what very great differences might be 
found in what appeared to be quite homogeneous 
alloys. It seemed undesirable to base an equilibrium 








diagram on a quenched alloy only, and the authors 
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had avoided that by carrying out thermal in addition 
to X-ray determinations. Even with the precau- 
tions described in the contribution there might be 
some doubt regarding the powder method of X-ray 
analysis, unless the results were checked by the 
thermal method. The next speaker, Dr. D. Stock- 
dale, stated that the method described for the 
preparation of filings seemed satisfactory, but might 
be further improved if the filing operations were 
carried out under benzene. The procedure would 
not only keep the alloy clean, but would tend to 


eliminate the risk of oxygen entering the material. | 











ING. 


__S St REE 


| ceeding paper. The authors had confirmed and 


supplemented the work carried out in 1906 by the 
Russian investigator Schemtschushny. Whereas 
he had found that the eutectic point was at 48-14 
per cent. of silver and at 469 deg. C., the authors 
had found the eutectic to occur at 48-6 per cent. 
of silver and at 472 deg. C. These figures were 
rather a tribute to the work carried out thirty years 
agoin Russia. The authors had employed a stirring 
apparatus, whereas Schemtschushny had used no 
stirring. The former, however, had remarked 
that the employment of the apparatus occasioned 


Dr. C. Sykes, who spoke next, asked whether there | little additional trouble whether essential to accuracy 


would be any objection to annealing the filings in a | or not. 


This, he thought, rather expressed a doubt 


large lump of the material, which was closed by | on their part as to the necessity for stirring, and it 
another piece. The next speaker, Mr. E. H. Buck-| might well be that in many cases stirring was not 
nall, stated that the authors had said that filings | really vital. The next speaker, Dr. D. Stockdale, 


of magnesium alloys, when prepared in air, might 
contain from 0-5 per cent. to 5-0 per cent. of oxygen 


and nitrogen, but could still be used for analysis, | diagram. 


said that all the results obtained by Mr. Payne and 
Dr. Haughton had been incorporated in a single 
As the contribution would be consulted 


if both metals were determined, since the ratios of | by many research workers, he wondered whether, 
the metallic constituents would be the same as in| in the interests of accuracy, the data could also 
the original lump. That might be true as regards | be given in tabular form, if funds permitted of this. 


analysis, but in many cases it was likely to lead to 
deceptive results when X-ray measurements were 
involved. Dr. M. L. V. Gayler, who closed the 
discussion, again referred to the difficulties involved 


of metallic powders. 





Dr. M. A. K. Hansen said that he was much 
impressed by the large amount of work conducted 
on the magnesium alloys on behalf of the Depart- 


: ved ment of Scientific and Industrial Research. ‘The 
in the high-temperature treatment and quenching | systematic nature of the work was a very satis- 


factory feature because, as the President had 


In answer to the discussion, Mr. P. W. Reynolds | emphasised at the Dinner, the magnesium alloys 
said that, at Oxford, they always checked the results | were steadily growing in favour. Zinc and alumi- 
obtained by X-rays by thermal determinations. | nium were the two most important constituents of 
He laid stress on the necessity for long anneals of | magnesium alloys and were present in all the 


the material in lump form. 


In all cases the ingot | alloys being manufactured in Germany. 


The two 


of alloy should be annealed until equilibrium was | papers were, however, interesting from the scientific 


secured, and when it was ascertained that the alloy | 
was really in equilibrium it could then be filed. 
Some filing of magnesium alloys had been carried 
out using benzene, but the method was somewhat 
clumsy. An X-ray outfit for use at high tempera- 
tures had recently been constructed at Oxford, but 
so far only tests had been carried out. 


MAGNESIUM AND THE Precious METALS. 


The next two papers on the agenda, namely, 
“ Alloys of Magnesium. Part IV.—The Constitution 
of the Magnesium-Rich Alloys of Magnesium and | 
Silver,” by Mr. R. J. M. Payne and Dr. J. L. 
Haughton; and “ The Solubility of Silver and 
Gold in Solid Magnesium,” by Dr. W. Hume- 
Rothery and Mr. Ewart Butchers, were taken 
together for the purpose of discussion. 

The first contribution was placed before the 
meeting by Mr. Payne, who stated that it comprised 
the fourth portion of the investigation into the con- 
stitution and mechanical properties of magnesium 
alloys, which was being conducted at the National 
Physical Laboratory, for the Metallurgy Research 
Board of the Department of Scientific and Industrial 
Research. The form of the liquidus and the values 
obtained for the eutectic and peritectic temperatures 
by other workers had been checked in magnesium- 
silver alloys containing up to 60 per cent. by weight 
of silver. It had been found that solid magnesium 
could hold, in solution, up to 15 per cent. by weight of 
silver at the eutectic temperature (472 deg. C.), but 
less than 1 per cent. by weight of silver at 200 deg. C. 
The alloys should, therefore, be capable of precipita- 
tion-hardening. 

The second paper was read in abstract by Dr. 
Hume-Rothery, who stated that the solid solubility 
of silver in solid magnesium had been investigated 
above 300 deg. C., and the solidus and solid-solubility 
curves of the magnesium-rich solid solution had 
been determined. The maximum solubility of silver 
in magnesium was 3-9 atomic per cent. (15-3 per 
cent. by weight) at the eutectic temperature 
(471 deg. C.), and the solubility decreased with 
decreasing temperature 
(3-9 per cent. by weight) at 300 deg. C. The 
maximum solubility of gold in solid magnesium was 
of the order of 0-1 atomic per cent. at 576 deg. C. 
and the solubility decreased with 
temperature. 





| stirring. 





| 


point of view. Dr. C. J. Smithells, who spoke next, 
referred to the question raised by Dr. Stockdale 
regarding the advisability of publishing tables as 
well as curves. The Publications Committee of the 
Institute, he said, had no hard-and-fast rule on 
this matter, but it might be pointed out that, at 
the suggestion of Dr. Hume-Rothery, the scales 


|used in all diagrams were multiples of inches or 
| centimetres. For example, on Messrs. Haughton and 


Payne’s equilibrium diagram of the magnesium- 
silver alloys 1 in. represented 100 deg. C., and 
1-5 cm. 10 per cent. of silver. Such diagrams 
were therefore easy to scale and could be read 
with great accuracy. 

In a brief reply, Mr. Payne said that Dr Smith 
had been sceptical concerning the necessity for 
In the case of nickel alloys, at all events, 
stirring was of the greatest importance. This matter 
was also referred to by Dr. Hume-Rothery, who 
stated that the conclusion that stirring was not 
really vital would be a dangerous one to apply 
generally. In some alloys stirring was absolutely 
necessary as under-cooling might introduce errors 
of 2 deg. or 3 deg. 


MaGnesium-Cerium ALLoys. 


The fourth contribution placed before the meeting 
bore the title “ Alloys of Magnesium. Part V.— 
The Constitution of the Magnesium-Rich Alloys of 
Magnesium and Cerium.” It was by Dr. J. L. 
Haughton and Mr. T. H. Schofield, and formed a 
further portion of the investigation of the constitu- 
tion and mechanical properties of magnesium alloys, 
which is being conducted at the National Physical 
Laboratory for the Metallurgy Research Board of 
the Department of Scientific and Industrial Research. 
Mr. Schofield, who submitted the contribution to 
the meeting, stated that the constitution of the 
magnesium-rich alloys of magnesium and cerium 
had been re-determined. The eutectic point was 
found to be at 21 per cent. by weight cerium and at 
590 deg. C. Magnesium dissolved about 1 -6 per cent. 
by weight of cerium at the eutectic temperature and 


to 0-9 atomic per cent. | probably less than 0-15 per cent. at 337 deg. C. 


Mr. A. J. Murphy, who opened the discussion, 


;said the cerium used was described as containing | necessary to have a highly-polished 
\.,| 97-7 per cent. of cerium and 1-25 per cent. of iron. 
decreasing | He wished to know if this statement could be taken 


implicitly and whether the content of 97-7 per cent. 


Dr. S. W. Smith, who opened the discussion, | was really all cerium or whether it was the total 





confined his remarks mainly to the paper by/of the rare earths present. Cerium was usually 
Mr. Payne and Dr. Haughton. He stated that the | obtained in the form of Mischmetall, containing 
paper did not deal with mechanical properties. | about 60 per cent. of cerium, the remainder com- 
Presumably, these would be discussed in a suc-| prising other rare-earth metals. The next speaker, 
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|Dr. W. Hume-Rothery, said that some of the 
thermal curves had been determined by means of 
automatic apparatus, and he desired to know 
whether, if super-cooling took place, the apparatus 
gave any indication of this. This question was 
dealt with by Mr. R. J. M. Payne, who stated that 
the curves plotted by means of the automatic 
potentiometer were inverse-rate curves. If the 
operator sat by the machine he could read the 
extent of the recalescence, but this was not read 
by the machine. A suitable device would be 
difficult to fit up. In a brief reply, Mr. Schotield 
agreed that much work had been done on the cerium 
alloys using Mischmetall, but the present sample 
of cerium did contain the percentage stated. It 
was specially pure metal obtained for the present 
work, and the percentage quoted was that given 
by the makers. He and Dr. Haughton had not 
attempted to analyse the metal to see if other 
rare earths were present along with the cerium. 


Tue EsTmatTIon oF Grarn-Sizz. 


The next contribution was placed before the 
meeting by Mr. R. A. Stephen and Dr. R. J. Barnes, 
and dealt with ‘‘ The Estimation of Grain-Size in 
the Region Above 10-* cm.”” Mr. Stephen, in sub- 
mitting the paper, stated that X-ray methods 
proposed for determining grain sizes above 10~* cm. 
had been critically examined. The reflection method 
was the only one which could be considered as 
practicable for ordinary work, for it was the only 
method which could be applied on the ordinary 
specimen used by the metallurgist. A method put 
forward by H. S. Shdamow* for thin specimens could 
not be applied to reflection photographs, but it 
formed a satisfactory basis for the theoretical treat- 
ment of another method developed by the present 
authors, which had been used to determine the 
grain sizes of six specimens of aluminium. This 
was a double-picture method from which a mean 
value for the absolute grain-sizes of specimens 
could be derived. Furthermore, an empirical 
method had been considered for determining average 
sizes from a graph. The graph was derived from 
plotting spots on a given reflection against the 
grain-size of standard specimens. A chart could 
thus be constructed which could be used for routine 
grain-size examination in this region. 

Dr. C. J. Smithells, who opened the discussion, 
thought that the range of grain-sizes dealt with was 
extremely small, and he wondered whether this 
covered the requirements of aluminium manufac- 
turers. At all events the range was nothing like 
wide enough for many purposes. A second question. 
moreover, was whether the method suggested by 
the authors was accurate enough. In the third 
place, the depth of penetration was only approx'- 
mately 10-* c.m., i.¢., only one or two grains were 
penetrated. In many cases the surface structure 
of a metal or alloy was not representative of the 
body of the material. He concluded, therefore, 
that while the method would no doubt be of service 
in certain types of routine work, it was too limited 
to be applied generally. The only other speaker, 
Dr. E. Voce, asked the authors if their method 
counted twins in crystals as separate grains or not. 
It had been laid down by certain American metallo- 
graphers that twins should not be counted as 
separate grains, yet, in some respects, twins could 
be considered as being separate grains. Mr. 
Stephen, in a brief reply, stated that the useful 
range covered by their method could be taken as 
being from 10-? to 10- cm. This embraced a large 
amount of material used in deep-drawing work. 
|The method was quite as accurate as the metal- 
| lurgical one, and in this connection, he would like 
to remind Dr. Smithells that metallurgical methods 
were still more surface methods than were those 
employing X-ray. The latter did, at least, pene 
| trate below the skin of the metal. Another advan- 
tage of the X-ray method was that it was not 
7 surface. Twins 
were counted as separate grains by the 1 
method, but it was difficult to lay down a 4 finite 
rule on this question. 

SttvER-ANTIMONY ALLOYS. 


The last paper read and discussed at the meet 
was upon the subject of “The Constitution 
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Silver-Rich Antimony-Silver Alloys,” and was by 
Mr. P. W. Reynolds and Dr. W. Hume-Rothery. 
The contribution was presented by Mr. Reynolds, 
who said that the liquidus curve of the system 
silver-antimony had been determined accurately in 
the region 0-25 atomic per cent. of antimony. A 
new peritectic horizontal had been found at 702-5 
deg. (., at which temperature the a solid solution 
reacted with the liquid to form the 8 solid solution, 
this having a close-packed hexagonal structure. 
The general form of the diagram, when drawn in 
terms of electron concentration, resembled that of 
the system silver-tin. A number of points in the 
diagrams produced by the authors were discussed 
by Drs. M. L. V. Gayler and D. Stockdale. and to 
these the authors, owing to the advanced hour, 
Were asked to reply in writing. 
The President then thanked the authors of all 
a papers for their contributions, and declared 
the technical business of the meeting had 
na an end. He then moved from the Chair 
© warmest thanks of the members, in annual 
ns assembled, should be conveyed to 
ministrations and firms—and particularly 








to the Copper and Brass Trades Associations, who 
had given a donation of 3,650/.—whose names 
figured on the preliminary list of contributors to 
the endowment fund of the Institute. This was 
carried with acclamation. Further votes of thanks 
to the Institution of Mechanical Engineers for the 
accommodation they had kindly afforded for the 
meeting, and to the firms who had invited members 
of the Institute to visit their installations and plant, 
that afternoon and on the afternoon and evening 
of the day preceding the meeting, namely, 
Tuesday, March 9, terminated the proceedings. 

In the afternoon, visits were paid to the works of 
Messrs. The Gramophone Company, Limited, Hayes ; 
Messrs. The Associated Equipment Company, 
Limited, Southall; Messrs. Fry’s Die Castings, 
Limited, Merton; and to the Anchor Brewery of 
Messrs. Charrington and Company, Limited, Mile 
End-road, London, E.1. On the previous Tuesday 
afternoon (March 9) a visit was paid to the works 
of Messrs. Kodak, Limited, Wealdstone, while, in 
the evening, a television demonstration was given by 
Messrs. The General Electric Company, Limited, at 
Magnet House, Kingsway, London, W.C.2. 
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ALTHOUGH much information is now available 
bearing on the technical and economic advantages 
of welding in connection with steel structures, exact 
figures regarding savings in weight, labour and cost 
will always largely depend on local conditions. With 
a view to obtaining accurate data of this kind in 
connection with the erection of a steel floor which 
had become necessary in order to secure additional 
workshop area, it was decided to work out com- 
parative designs for a riveted structure, employing 
rolled joists and various types of welded structure, 
covering the use of cantilever girders of I-section 
and tubular lattice girders. The floor, a general 
view of which is given in Fig. 1, annexed, and 
an end elevation, showing its relation to the work- 
shop inside which it stands, in Fig. 2, is situ- 
ated in the coil shop of Messrs. Brown and Tawse, 
Limited, of Bromley-by-Bow, London, E.3. Space 
had to be kept clear for a large testing tank adjacent 
to the gable end of the shop and for the operation 
of a derrick crane on the railway track. There is a 
clearance of only 1} in. between the new structure 
and the stanchions of the shop, but no load is 
transmitted to any part of the existing building, the 
new floor being an entirely independent structure. 
It was built by Messrs. Brown and Tawse themselves, 
and was designed by Mr. O. Bondy, M.I.Struct.E., 
who acted as consulting engineer in connection with 
it. As a result of the preliminary studies, it was 
welded throughout, but constructed partly of rolled- 
steel sections and partly of tubes. Apart from the 
general comparison of costs and weights, which the 
composite construction made possible, it also 
furnished drawing office and workshop experience 
in connection with welded structures, and constituted 
an example of the practical application of British 
Standard Specification No. 538, of March, 1934, and 
of the London County Council’s rules of October 23, 
1934. The job was a small one, but no undue risks 
were taken in the introduction of new methods, 
particularly as the experience gained was to serve 
as a basis for the fabrication of further welded struc- 
tures of specialised type. 

General Features.—For the purpose of calculation, 
the superimposed load on the floor was taken as 
200 lb. per square foot, in order to ensure its adapt- 
ability for heavy service. It was originally proposed 
to form the floor surface with chequer plate y% in. 
thick on the plain, but later it was decided to employ 
scaffolding boards pressed from No. 12 gauge sheets. 
These, which are shown in the detail drawings of the 
floor, Figs. 5 to 8 on page 370, have overall dimen- 
sions of 9 in. by 2 in. by 12 ft. long. Their weight is 








only 8-2 lb. per square foot, as compared with 
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19-5 lb. for the chequer plate. The floor is provided 
with tubular rail posts connected by chains which 
can be disconnected during loading or unloading. 
The working stress on the steel of the structure was 
taken as 8 tons per square inch in tension; for 
struts and pillars, it was determined in accordance 
with the London County Council code of practice 
of February 16, 1932, the permissible working load 


depending on the ratio . , or effective pillar length 


to least radius of gyration. The effective length, /, 
can frequently be assumed to be shorter with 
welded struts than with those which are riveted or 
bolted, thus taking advantage of the rigid restraint 
at the ends. 

With the exception of anchorages for stanchions, 
no bolts or rivets were made use of in the whole job. 
Apart from any question of immediate economy, 
it was considered to be useful experience for the 
platers and welders to dispense with these aids to 
assembly and erection and wo substitute special 
arrangements with clamps and jigs. Electric-arc 
welding was used throughout, covered electrodes of 
various sizes and makes being employed. Some 
parts were welded together in the structural shop 
and then taken to the adjoining coil shop, where 
erection was carried out mainly by means of hori- 
zontal welds. Care had been taken in the design 
to restrict vertical site welding to a minimum, 
while overhead welding was avoided altogether. 
Mechanical tests of the welds were made on the 


basis of British Standard Specification 538, but | 


with different thickness of plate and narrower 
strips for the bending test, to suit the testing 
machines available. A bending angle of only 90 deg. 
is required by the above specification, but three out 
of four specimens withstood a bend of 180 deg. 
without fracturing or cracking. 

Rolled-Steel Portion of the Structure.—The general 
arrangement of the floor is shown in Figs. 3 and 4, 
page 369, and details of the part of the work built 
up from rolled sections are given in Figs. 5 to 10. 
It will be seen that welded joints between individual 
members are of simple type. Flanges of filler joists 
and other secondary beams were notched in the 
usual way. The seatings of the joists were welded, 
this arrangement greatly facilitating erection, the 
joist, after assembly, being simply secured by a 
clamp to its seat and the weld run-in. An example 
of such a joint is shown in Fig. 20, on page 378, 
while similar seats consisting of a vertical stiffener, 
with a horizontal plate above, are shown in Fig. 21. 
These were used on both sides of the 13-in. by 5-in. 
by 35-lb. beams. This latter figure shows, on the 
left, one of the 8-in. by 8-in. by 43-6-lb. broad flange 
beams, which were used for the floor stanchions. 
This is, perhaps, the first time that these broad- 
flange Grey-Process beams, which are supplied 
by Messrs. R. A. Skelton, Limited, of London, have 
been incorporated in an all-welded structure in this 
country. It is probable that their structural 
advantages for struts and columns will become 
more generally appreciated, owing to their parallel 
flanges and sharp edges, making them so suitable 
for welding. The stanchion base plates, 16 in. square 
and | in. thick, are reinforced by corner plates, butt- 
welded to the fianges, but the top plates, 10 in. 
square by 1 in. thick, are simply welded to the top 
of the vertical member, no corner angles being 
necessary, as would be the case with riveted con- 
struction. 

Tubular Portion of the Structure.—Details of 
the tubular lattice girder, which supports one end 
of the floor, are given in Figs. 25 to 28, on page 378. 
The girder, which is of the cantilever type, is carried 
on 8-in. diameter tubular stanchions. Although 
the girder is comparatively small, the design embodies 
the principles which would be employed for larger 
structures of the same type carrying heavier loads. 
Direct stress transmission was ensured by avoiding 
eccentricity in the welded joints and by the ample 
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for the welds, the leg size only of which was specified 
on the shop drawing. A general view of the tubular 
girder during assembly is given in Fig. 23, on 
page 378 ; the gusset plates proved to be a valuable 
help in securing correct alignment and _ fitting. 
Examples of shaped and slotted tube ends are 
shown in Fig. 24 and of characteristic joints in 
Figs. 19 and 22. The forming of all tube ends was 
carried out with an oxy-acetylene burner. Fig. 22 
shows examples of stanchion bases and clearly 


— 


| illustrates the neat and rigid job which may be 


obtained by means of welding. The cap of the 
stanchion, shown in Fig. 19, is secured in the same 
way. This figure clearly shows the girder shoe 
which is connected to the cap plate by two horizontal 
welds. As illustrating the saving of weight which 
may be obtained by the use of tubular members, it is 
interesting to note that the weight of the lattice 
girder is only 360 lb., which shows a saving of 
53 per cent. on that of a girder consisting of a 
13-in. by 5-in. by 35-lb. joist, as used at the 
opposite end of the platform, and which had 
a weight of 770 lb. Similar savings have been 
found in connection with tests of tubular welded 
pylons,* while the economic limit to the employ- 
ment of tubes in steel structures has been dealt 
with in these columns.t 

Welded Staircase.—The arrangement of the stair- 
case, which is also of all-welded design, is somewhat 
unusual, Its details are illustrated in Figs. 11 to 18, 
opposite. The intermediate platform is carried on 
a single stanchion, leaving the maximum possible 
space free on the lower floor. A _broad-flanged 
beam was used for this stanchion, similar to those 
supporting the main floor. The welded joints 
between the platform and stanchion are exposed to 
bending and were designed on that basis. It is 
not necessary to refer specifically to the various 
detail drawings, but attention may be directed to 
the fact that even the chequer plate treads were 
welded to the stringers; apart from the question 
of appearance, the two short welds necessary were 








certainly cheaper than would have been drilled and 
riveted angle seats. 

Although the floor is a small structure, giving an 
additional shop floor area of 1,170 sq. ft., it embodied 





use of gusset plates inserted into the slotted ends 
of the tubular members. All edges between tubes 
and plates were sealed by welding in order to safe- 
guard the interior of the tubular members from | 
corrosion. The weld sizes were calculated on a| 
permissible working stress in butt and fillet welds, 
respectively, in accordance with B.S.S. 538. No| 
difficulty was found in providing the necessary space 


many interesting problems both in the design office 
and shops. It tended to confirm the definite techni- 
cal advantages of purely tubular structures and also | 
| 





June 15, 1929 


* A. Hilpert and O. Bondy, VDI-Z. 
and July 1, 1933. 
+t O. Bondy and H. Gottfeldt, Excrnexrinc, vol. 





exxxix, pages 355 and 405 (1935). 
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the fact that their higher price per ton will tend w 
limit their use to special purposes such as movable 
structures of various kinds, cranes, structures for 
|sporting purposes,* &c. Provided designs are 
carefully worked out, however, and tubular sections 
employed for compression members only, combined 
merchant section and tubular structures would be 
economical on a much larger scale. Welded tubular 
stanchions will often prove the most economical 
type as they can easily be filled with concrete. 
With structures built of rolled sections only, it will 
be found that saving can be effected in almost 
every case by working out a comparative welded 
design. Welding frequently shows to advantage 
when it is employed instead of bolts or rivets m 
minor joints. If proper care is given to the design 
of such welded joints, lower costs for assembly 
and erection may be expected. 








LercesterR LIBRARIES AND TRADE CaTALoGcurEs.—The 
commercial and technical department of the Leicester 
City Libraries is engaged in building up a collection 0! 
manufacturers’ catalogues. We are asked to state that 
firms are invited to supply a complete set of their current 
sublications, which will be indexed in the card catalogues, 
Poth under the firm’s name and the particular productions 
in which it specialises. 

Extensive 


Hypro-Evectrric DEVELOPMENT IN INDIA. 
nt at the 


construction work, making the ninth enlargem« 
Krishnaraj Sagar Dam, Mysore, is being undertaken by 
the Government as a result of the rapidly increasing 
demand for electricity in the State. In order to ensure 
a continuous supply of 1,200 cusecs at Sivasamudram. 
as against the previous maximum discharge of 900 — 
from the storage in the reservoir, the submergence <2 
additional area is immediately to be undertaken wit 





the object of raising the storage from 120 ft. to a te 
To meet immediate requirements, an additional 8,000- y 
turbine is under construction. The contract tor = 
turbine, pipe line and accessories has been secured " 
Messrs. Boving and Company, Limited, 56, Kingsway 
London, W.C.2. 





* “ Gas-Welded Tubular Diving Towers.” O. Bondy, 
International Acetylene Congress. London, 1936. 
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CONFERENCE ON INDUSTRIAL 
PHYSICS. 


THe second Conference on Industrial Physics, 
organised by the Institute of Physics, was held in the 
Physics Department of the University of Birmingham 
from Thursday, March 18, to Saturday, March 20, the 
subject of the Conference being “Optical Devices in 
Research and Industry.” The proceedings were in- 
augurated by Mr. Walter Barrow, Pro-Chancellor of 
the University of Birmingham, and in the afternoon 
of the first day there was a discussion on “ Colorimetry, 
Spectrophotometry and the Inspection of Manu- 
factured Goods for Appearance,” following an address 
on this subject by Mr. R. Donaldson, who dealt with 
the objective and subjective aspects of colour, the 
trichromatic system of colour measurement, and the 
measurement of colour by the spectrophotometer, the 
visual trichromatic colorimeter, and the photo-electric 
colorimeter. The president of the Conference, Professor 
\. Fowler, C.B.E., D.Se., F.R.S., then delivered an 
address entitled ‘‘ Spectroscopy in Industry.” In 
this, reference was made to the Hilger ‘“ Spekker ” 
Steeloscope, with which the alloying elements present 
im steel can be rapidly determined in a simple manner 
and their percentages approximately estimated. Par- 
ticulars of this instrument were given on page 746 
of our 132nd volume (1931). The Conference dinner, 
which was preceded by a reception by the President 
and Mrs. Fowler and the Lord Mayor and Lady Mayoress 
of the City of Birmingham, was held in the evening of 
the first day at the Grand Hotel. 

On Friday, March 19, two discussions were held 
in the morning and two in the afternoon. The first 
was on “ The Application of Electron Diffraction to 
Industrial Problems” and was opened by an address 
by Professor G. I. Finch, M.B.E., while the second, on 

Industrial Uses of Photo-Cells,” was introduced by 
Mr. A. L Whiteley, who dealt with the various types 
: photo-vlectric cells available and described some of 
‘heir industrial applications. Among the latter he 
erp the use of photo-electric cells on uae 

ry printing presses for ensuring accurate iter 

Ween pre-printed photogravure webs and subse- 
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quently printed matter. In some countries, he said, 
similar methods were used to maintain register between 
the design and the perforations of postage stamps. Of 
the afternoon discussions that on ** Optical Gauges for 
Metrology and Engineering ”’ was opened by Mr. F. H. 
Rolt, M.B.E., A.M.I.Mech.E., and the final discussion 
on “ Polarinteters, Saccharimeters and Refractometers 
in Sugar, Jam Boiling and Other Industries ”’ followed 
an address on this subject by Mr. L. Eynon. The 
Conference concluded on the Saturday morning with 
visits to the works and research laboratories of Messrs. 
The Austin Motor Company, Limited; Messrs. The 
General Electric Company, Limited; and Messrs. 
Henry Wiggin and Company, Limited. Throughout 
the Conference an exhibition of instruments, apparatus 
and books relating to industrial physics was held in the 
physics laboratories of the University, a section of the 
exhibits being devoted to the applications of optical 
devices, including photo-electric cells, of general public 
interest. 


THE BRITISH ELECTRICAL AND 
ALLIED MANUFACTURERS’ ASSO- 
CIATION. 


THE annual report of the British Electrical and 
Allied Manufacturers’ Association for the year ended 
December 31, 1936, records an increasing degree of 
prosperity for the electrical manufacturing industries 
of the world during that period, in spite of the deteriora- 
tion in the political situation and the continuance of 
trade restrictions. This prosperity was particularly 
enjoyed by the British electrical industry. New orders 
for heavy plant increased considerably and the demand 
for smaller apparatus continued to improve. On the 
other hand, the prices of raw materials also increased 
to new high levels. This rise, however, being world- 
wide, reacted beneficially on electrical exports, which 
amounted to about 15,000,0001., or 6 per cent. in excess 
of the figure of the previous year. The pre-slump level 
was about 20,000,000/., and restrictions are likely to 
make complete recovery slow. In this connection the 
opportunity is taken to dispel the prevalent impression 














that the productive capacity of the industry is so 
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occupied that export orders cannot be executed within 
normal periods. 

The Empire was, as usual, by far the greatest elec- 
trical export market, absorbing about 72 per cent. of 
the total compared with 70 per cent. in the previous 
year, an increase of over 1,300,0001. Countries are, 
however, beginning increasingly to manufacture for 
themselves, and this will add to the difficulties of main- 
taining the United Kingdom’s share of the Empire 
electrical trade. A further disquieting feature is the 
abnormal rise in electrical imports. These amounted 
to 4,185,3901. in 1936, an increase of over 20 per cent. 
No other prominent electrical manufacturing country, 
it is stated, imports electrical goods to an amount 
equivalent to nearly 28 per cent. of its exports; and 
it is obvious that the protection afforded by the present 
import duties to many branches of electrical manufac- 
ture is inadequate. This opinion has been laid before 
the Import Duties Advisory Committee. Nevertheless, 
employment has improved to a remarkable extent, 
and the number of insured workers is now 291,690. 
This is the highest figure yet attained in the history 
of the industry, while the percentage of unemployment 
is the lowest. 

The report records that, on the whole, the Ottawa 
Agreements, which come to an end in November next, 
have not been to the advantage of the United Kingdom 
industry. Proposals have therefore been made that 
the industries of the constituent countries should be 
organised in such a way that wasteful competition is 
avoided. The theory that every country should set 
about establishing as many different industries as 
possible cannot be ‘accepted without qualification. 
Indeed, no industry should be encouraged unless there 
is a clear economic basis for its existence. This applies 
particularly to the manufacture of heavy electrical 
plant, the demand for which is both variable and 
limited. Local firms cannot, therefore, maintain the 
extensive expenditure on research and testing which is 
necessary to keep abreast with developments. It is 
satisfactory to note, in this connection, that the new 
agreement signed between this country and Canada 
allows a marked reduction of duties on United Kingdom 
electrical goods. Trade agreements with Argentina, 
Turkey, and Russia have also resulted in more favour- 
able conditions. 

Reference is made to the necessity of both importers 
and exporters making accurate declarations of goods. 
Accuracy in this case means agreement with the classi- 
fications laid down in the official Import and Export 
List, a document which, apparently, gives rise some- 
times to misunderstanding. A further difficulty arises 
from the fact that the List cannot keep pace with new 
terminology. An Index of Electrical Terms has, 
abeatiors, hook prepared by the Council’s direction, and 





this is accompanied by instructions for the accurate 
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classification of electrical apparatus and machinery. | 
Attention is called to the issue last month of a specifica- 
tion for a measuring set for appraising radio inter- 
ference, and a specification containing a definition of 
‘* radio-interference-free " is shortly to be published. 
\ joint committee of the Association and of the Incor- 
porated Municipal Electrical Association have devoted 
considerable time to the subject of plugs and sockets 
and are of opinion that, in the interests of the user, 
it is desirable that there should be one easily identifiable 
standard. 

As regards the educational activities of the Associa- 
tion, it is reported that the number of overseas students 
employed in mémbers’ works during the year ended 
December 31, 1936, was 257, or 14 more than the 
previous record. A majority of these were, as usual, 
trom India, with South Africa close behind, followed 
by China and Australia. Arrangements have been 
made for the numbers to be still further increased. 
Generally speaking, the improvement in trade has 
resulted in the absorption of an increased number of 
apprentices, trainees, and young men who have 
completed their theoretical studies. 

At the annual general meeting, which was held on 
Thursday, March 18, Mr. J. L. Wilson was elected 
chairman and Mr. E. 8. New vice-chairman for 1937-38. 








LABOUR NOTES. 


Mr. Exnest Brown, the Minister of Labour, stated 


in the House of Commons, on Thursday last weck, | 


that the terms of reference to the Committee which is 
to inquire into the question of holidays with pay, were 
as follows :—‘ To investigate the extent to which 
holidays with pay are given to employed workpeople 
and the possibility of extending the provision of such 
holidays by statutory enactment or otherwise ; and to 
make recommendations.” Lord Amulree, he added, 
would be chairman of the Committee, and the other 
members would include representatives of employers 
and workpeople appointed in consultation with the 
National Confederation of Employers’ Organisations 
and the Trades Union Congress General Council. 


The other members of the Committee are :—Mr. 
Ernest Bevin, general secretary of the Transport and 
General Workers’ Union; Captain George Deakin, 
chairman of the Labour Committee of the National 
Farmers’ Union ; Mr. Charles Dukes, general secretary 
of the National Union of General and Municipal 
Workers ; Mr. H. H. Elvin, general secretary of the 
National Union of Clerks and Administrative Workers ; 
Lady Findlay, widow of Sir John Ritchie Findlay, 
Bart.; Mr. J. Hallsworth, industrial secretary of the 
National Union of Distributive and Allied Workers ; 
Mr. George Hicks, M.P., general secretary of the 
Amalgamated Union of Building Trade Workers ; 
Mr. A. Lyndon Lawrence, a member of the Management 
Board of the Engineering and Allied Employers’ 
National Federation; Miss Anne Loughlin, national 
officer of the National Union of Tailors and Garment 
Workers; Mr. Mortimer Montgomery, K.C.; Sir 
David J. Owen, president of the National Confederation 
of Employers’ Organisations ; Sir Frederick Richmond, 
Bart., chairman of Messrs. Debenhams, Limited ; Mr. 
W. D. Ross, Provost of Oriel College, Oxford; Mr. 
W. M. Wiggins, president of the Federation of Master 
Cotton Spinners’ Associations ; and Sir Evan Williams, 
Bart., president of the Mining Association of Great 
Britain. 


A paper on the subject of “* The Forty-Hour Week ” 
was read by Miss B, Foyle, a director, at the annual 
conference of Messrs. Boxfoldia, Limited, of Bourn- 
brook. The meetings were held at Newnham College, 
Cambridge, last week-end. Miss Foyle said that the 
first, and probably the strongest, objection to the 
40-hour week, and the most difficult to overcome, was 
the necessary increase in plant and labour. If hours 
were reduced from 48 to 40, that would entail an 
increase of 20 per cent. in labour, assuming that only 
& proportionate amount of turnout was achieved in 
the 40 hours. Employers naturally objected to laying 
down extra plant, and labour to provide an increase 
of 20 per cent. was not available. Those difficulties 
could be overcome by better organisation and more 
efficient plant, but they had not yet arrived at the 
highest point of mass-production or labour-saving 
machinery. Recent figures had shown that where 
hours had been shortened there was a definite increase 
in output per hour. . 

On the question of competition from non-union 
houses, Miss Foyle said that, assuming agreement for 
shorter hours was arrived at between the masters’ 
federation and the trade unions, the only way by 
which those hours could be forced upon all businesses 
engaged in the printing industry would be by an 
Enabling Bill. That was a real objection. The 
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scheme would be difficult to enforce, under the present 
very loose factory laws, upon the small and unobtrusive 
factories. The obvious solution was co-operation in 
industry. There was no reason why firms, well 
organised, employing the best type of intelligent labour 
and co-operating with those of their competitors who 
worked under the same conditions, should not be able 
to keep their prices even below those of their com- 
petitors who were outside any such co-operation. 


At a special delegate conference of the South Wales 
Miners’ Federation held at Cardiff on Saturday last 
the terms of the proposed new five years’ agreement 
were under discussion. The agreement, it is under- 
stood, establishes four grades of labour in place of a 
considerable number now in existence, and it is proposed 
that minimum standard rates for these grades shall be 
6s. 6d., 68. 10d., 7s. 2d. and 7s. 6d., wpon which the 
miners are guaranteed a minimum addition of 25 per 
cent. In view of the better trade prospects, however, 
the owners have offered to add a further 5 per cent., 
making 30 per cent. above standard rates, such extra 
5 per cent. to be for one year and to be subject to 
revision in March of next year. 


According to Mr. Oliver Harris, general secretary 
of the Federation, the owners’ offer involves wage 
increases ranging from 2s. 2d. to 10s. a week in respect 
of adult workers, while boys’ standard wages will be 
advanced by from 4d. to ls. a week. The executive 
council of the Federation recommended acceptance 
of the new agreement. This week the delegates have 
been taking the opinion of the lodges and at a further 
conference to-morrow they will accept or reject the 
agreement. In South Wales rejection is regarded as 
unlikely. 


On March 22, several thousand employees of Vauxhall 
Motors, Limited, received their share of the profits made 
by the company during 1936. The employees partici- 
pating received an average of 12/. 13s. 9d. each, this 
bonus amounting approximately to three weeks’ wages. 
The profit-sharing scheme was first introduced in 1935, 
and in its second vear has produced a sum of 77,5591. 
for distribution among the workers, an amount which 
is equal to a dividend of over 6 per cent. on each 
employee's earnings during the past year. In spite of 
the fact that 700 more men were participating in this 
year’s share-out, the percentage is only slightly below 
that of last year, but the actual amount received is 
higher. The profit-sharing fund is arrived at by 
crediting to it yearly an amount equal to 10 per cent. 
of the net profits of the company, after deducting 
6 per cent. on the net capital employed in the business 
throughout the year. Every employee becomes a 
participant in the scheme after completing one year’s 
service, and the longer the service, the larger the share. 
All employees with over five years’ continuous service 
receive an extra 24 per cent. for each year in excess of 
five years up to a maximum addition of 25 per cent. 


In response to a claim for increased wages made, on 
behalf of members, by the National Union of Vehicle 
Builders and the Amalgamated Society of Wood- 
cutting Machinists, the employers have offered a penny 
an hour advance, half in the first week of April and 
half in the first week of June. The executives are 
recommending acceptance of the offer, which also 
includes concessions in respect of overtime pay and 
conditions. 


Under a Conciliation Board decision, members of the 
National Society of Brass and Metal Mechanics are to 
receive, from firms belonging to the Birmingham and 
Yorkshire Brassfounders’ Associations, an increase in 
wages of 3s. a week. Half of the advance is to take 
effect on the first pay day in April and half in the first 
pay day in June. Half of the advance to adults is to 
be paid to workers under twenty-one years of age, 
also in two instalments, and the new rates are in both 
cases to remain in force until December 31 next. 


The February issue of the Commercial Letter of the 
Canadian Bank of Commerce says :—** The employment 
situation lends itself less to encouraging description 
than any other phase of Canadian economy in 1936, 
except construction. While the gain in employment 
reported by the Dominion Bureau of Statistics was 
shghtly greater than in 1935 (4 per cent., as compared 
with 3 per cent.), and while also seasonal fluctuations 
were less pronounced, and work for those who had it, 
therefore, steadier than in the preceding year, the 
improvement was not commensurate with that in 
general business activity. The explanation of this 
variation is to be found mainly in a decrease of 10 per 
cent. in the average of construction workers, those 
employed on highways being 23 per cent. fewer than 
in 1935; this decline outweighed an addition to the 
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people engaged in private building and railway main. 
tenance. Outside this field employment was generally 
greater, that in mining, non-ferrous base-metal plants, 
logging and distillation, chemical and structural] 
material industries 1ising by about 10 per cent., while 
there were appreciable gains also in lumbering and jn 
the iron and steel mills.” 


The unemployed on direct relief in urban centres of 
eight Provinces at September 30 were stated by the 
National Employment Commission to number 712,000, 
The direct relief recipients among agriculturists were 
listed at 247,000, an increase in this class of 96,700 in 
Saskatchewan and Alberta, and a small addition in 
Manitoba in the twelve months ending September, 
over-balancing a decline in all classes in Eastern 
Canada and British Columbia. “* Thus,”’ the Commer. 
cial Letter states, “ the registered relief dependents for 
all Canada, except New Brunswick, where direct relief 
is assured by the municipalities, increased by 67,500.” 


Industrial and Labour Information states that at a 
recent press conference the President of the United 
States expressed his concern at the constant and 
increasing breakdown of labour standards in industry, 
since the end of the National Recovery Administration 
The President explained that at present he lacked 
authority to do anything. But something would have 
to be done by the Federal Government in order to bring 
into line employers who were not following the N.R.A. 
standards in regard to hours of work. He further said 
that he was studying many plans for re-establishing the 
labour standards of the National Recovery Act, includ 
ing the prohibition of child labour. 


The methods under study, Mr. Roosevelt stated, 
included : (1) Federal licensing ot corpors tions doing an 
inter-State business; (2) classification of lower than 
minimum wages and higher than maximum hours as 
unfair competition subject to prosecution under anti- 
trust laws ; (3) tightening of the Public Contracts Act 
to use the spending power of the Government to induce 
industry to meet higher standards in order to get 
Government business; (4) enactment of Federal 
statutes that would aid individual States to prevent 
the entry of goods from other States that fail to main- 
tain minimum labour standards; (5) amendment of 
the Federal Constitution to give the National Govern- 
ment powers that the Supreme Court says it does not 
possess under the Constitution as now written ; (6) use 
of the Works Progress Administration as an agency for 
maintaining minimum wages and for supporting 
organised labour in its campaigns for higher wages and 
shorter hours. 

At the time this note is written, it is not easy to 
foretell exactly what action the executive council of 
the Amalgamated Engineering Union will take in the 
trouble which has been precipitated by the strike at 
Messrs. Beardmore’s Parkhead works. ‘The men’s 
claim is that although Messrs. Beardmore are now 
members of the North West Engineering Employers 
Association, they were not members at the time their 
demand for a wage increase of a penny an hour was 
made. From the point of view of the executive council, 
however, that is a matter of less importance than the 
assertion that the strike is official because it has the 
approval of the District Committee of the union. 
District committees cannot officially approve strikes, 
and cannot even authorise strike ballots, without the 
consent of the executive council. If the District 
Committee had the consent of the executive council 
to take a strike ballot and its approval of strike action, 
the stoppage is official. If they had authority for 
neither proceeding, it is not. 








Tue Farapay Socrery.—A general discussion on 
** Reaction Kinetics ” will be held under the auspices 
of the Faraday Society at the University of Manchester, 
from September 13 to 15. The discussion is intended to 
clarify certain aspects of the reaction-velocit) problem 
and to review various facts bearing on these — 
A number of reports is being prepared for discussion Dy 
authorities in this country and abroad, and —_ 
particulars regarding the meeting will be published in due 
course. 


Tae Ewnoineers’ Civs, Mancuester. The 24th 
annual general meeting of the members of the 1 gine 
Club, Manchester, was held last week, when M: . E. 
Bailey was elected president in succession to Mr. ba Raa 
Mather, who has held the office for two yers I “lub 
Mr. Mather’s period of office the membership of t! = 
has incre and with the improvement W! = a4 
taken place in the local ——— indust ry he p! = 
is distinctly hopeful. Mr. J. Harcourt-\\ illinms we 
re-elected chairman of the Committee, Mr. ! aa 
honorary treasurer, and Mr. F. C. Hu vorar) 
secretary. 
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THE LATE MR. PAUL JANET. 


Tue death of Monsieur Paul Janet, which occurred 
alter a brief illness on February 21 at his home in Paris, 
removes a well-known figure from electrical-engineering 
cireles in France. Mr. Janet served on the main 
editorial committee of our contemporary Le Génie 
Civil, to whom we are indebted for particulars of his 
career. He was the son of Mr. Paul Janet, member of 
the Académie des Sciences Morales ct Politiques, and was 
born on January 10, 1863. At the age of 20, he entered 
the Ecole Normale Supérieure, and, graduating in 1886, 
Was immediately appointed lecturer in physics in the 
Faculty of Science of Grenoble University. Largely 
owing to his efforts, a department of industrial electricity 
was founded in 1891, which subsequently became 
l'Institut Electrotechnique de Grenoble. In 1894, 
Mr. Janet was appointed professor in the Faculty of 
Selence of Paris University, and, in the following year, 
pap chose n by the Société Frangaise des Electriciens 
° occupy, for five years, the position of director of the 
Laboratoire Central d’Electricité (founded in 1888), 
and of the Ecole Supérieure d’Electricité which had 
Just been established. 

Mr. Janct, how ever, was a born teacher as well as a 
*xtremely capable scientist, and he was destined to be 
— upon to continue in the occupation of this dual 
ee until his death. During his long tenure of 
bar extending over 42 years, he passed on to his 
. fats something of his energy and enthusiasm, and 
. ‘ey high status of electrical engineering in France 

teolees. due to the influence of graduates of the 
distinc upérieure d’Electricité. Mr. Janet received the 

inetion of Laureate of the Académie des Sciences on 
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three occasions and, in 1913, was awarded the Ampére 
Gold Medal of the Société d’Encouragement pour 
’Industrie Nationale. In 1919 he was elected a 
member of the Académie des Sciences, one of the con- 
stituent bodies of the Institut de France. In 1927 he 
became President of the Société des Ingénieurs Civils 
de France, having been elected a member in 1907. In 
1929 he was made Honorary President of the Société 
Frangaise des Electriciens and, in the following year, 
was awarded the Mascart Medalof that body. Among 
other distinctions, Mr. Janet was Commandeur of the 
Légion d’Honneur, honorary professor of the Sorbonne, 
a member of the French national council on technical 
education, honorary president of the International 
Electrotechnical Commission, and president of the 
electrical consulting committee for weights and measures. 








THE LATE MR. WILLIAM CLARK. 


TuE news of the sudden death of Mr. William Clark, 
at his home, Annett House, Skelmorlie, Ayrshire, on 
March 13, will be received with regret by engineers 
and steel men in many parts of the country. Mr. Clark, 
who was managing director of the River Don Works, 
Sheffield, of Messrs. Vickers Limited, from 1911 until 
1925, was born in 1854, at Mauchline, Ayrshire. In 
1873 he obtained a position in the accountant’s office 
of Messrs, The Steel Company of Scotland, Limited, 
but two years later went to Brighouse, Yorkshire, 
to take up a leading position in a small wire-rolling 
mill works. In 1876, however, he returned to the 
Steel Company of Scotland and became successively 
accountant, secretary and finally manager of the 
Company. He resigned this position in 1910 to take 
up a similar appointment at Messrs. Vickers’ Works, 
Sheffield, and, soon afterwards, was made a local 
director of the firm. Subsequently he was elected a 
full director of the Company. During the war years, 
1914 to 1918, he had the onerous task of superintending 
and controlling many important developments con- 
nected with the speeding up of the supply of ordnance 
and munitions, and, like all his work, this was accom- 
plished in a thorough and business-like manner. 

Mr. Clark became Master Cutler in 1920, and in the 
following year was elected president of the Sheffield 
Chamber of Commerce, which sition he occupied for 
three years. He retired from the position of managing 
director of the River Don Works in 1925, at the age 
of 71, and, in the following year, left Sheffield to take 
up his residence at Skelmorlie. Mr. Clark became a 
member of the Iron and Steel Institute in 1901 and a 
member of the Institution of Engineers and Ship- 
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builders in Scotland in January, 1904. He served for 
some time on the Council of the latter body. He was 
for many years a member and was also a past-president 
of the West of Scotland Iron and Steel Institute. Mr. 
Clark was elected a member of the Institute of Metals 
in 1919. He also served on the Executive Council of 
the British Iron and Steel Federation and on the Grand 
Council of the Federation of British Industries. He 
became a Justice of the Peace for Sheffield in 1917. 








POWER AND MECHANICAL ENGIN- 
EERING EXHIBITION, NEW YORK. 


(Concluded from page 247.) 


Tue exhibit of Messrs. Foster Wheeler Corporation, 
165, Broadway, New York, was a comprehensive one, 
and contained, in addition to the Dowtherm boiler 
described on page 247, ante, and other examples of the 
firm’s general products, several new developments. 
Of the latter, two forms of #6int are of considerable 
interest. The joint illustrated in Figs. 19 and 20, 
above, is used for high-pressure vessels such as 
boiler feed-water heaters working at 1,000 lb. per 
square inch, and for cracking and polymerisation 
processes @to4,500 lb. per square inch. The example 
shown is of a cover for. the tube nests of a heat 
exchanger. In the sectional drawing, Fig. 20, the 
body a‘of the header is a flanged cylinder of forged 
steel, to the flange of which the shell is attached, and 
having the tubes expanded into the end wall. The cover 
b is not bolted to the body, and is made thick in order to 
prevent deflection. The actual jointing cover is shown 
at c, and consists of a thin flexible diaphragm with a 
thick periphery having a spigot in which the joint is 
made with the gasket d. The diaphragm is bolted to the 
body but, as the studs employed do not take any of 
the load due to the internal pressure, but are merely 
concerned with making the joint tight, the studs are 
comparatively light. The load is transmitted to the 
body by means of segmental strips e, which are entered 
into a groove in the body and are bolted to the cover. 
These strips are, of course, in shear, and so are amply 
strong to take the full load. A partly-assembled cover 
is shown in Fig. 19 above, with two of the segmental 
strips removed. 

The joint shown in Fig. 22, page 374, is an expansion 
joint combining the advantages of the corrugated 
joint with those of the gland-type joint, the former 
giving no trouble from leakage as long as it remains 
sites | but its movement — , limited, and the latter 
providing an ample degree of movement, but being 
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Fie. 22. Fiexrs_te Bettows Expansion JOINT ; 
Messrs. Foster WHEELER CORPORATION. 


troublesome as regards the gland packing. The | 
construction of the new joint will be clear from the | 
illustration. The flanges are steel forgings machined 
with an internal shoulder against which abut collars 
welded to an internal sleeve. The sleeve is free to slide 
in the flanges, the collars providing a limit stop and 
safety device. The joint is made tight by a thin 
flexible bellows of 18-8 spec ial grade stainless steel, 
welded to the flanges in the manner shown. The 
band outside the bellows is to provide easy application 
of lagging. The joint is made in sizes between 1} in. 
and 36 in. in diameter, for pressures up to 1,500 Ib. 
per square inch, and for temperatures up to 900 deg. F. 

Another of Messrs. Foster Wheeler’s exhibits was an 
actual example of a recent type of pulverised-fuel 
burner shown before delivery to the purchasing firm. 
This type of burner is illustrated in Fig. 21, page 373, 
which shows an arrangement for the use of three 
different fuels, viz., pulverised coal, oil and gas. A 
characteristic feature is the use of curved vanes on two 
of the air supplies, this arrangement providing the 
whirling motion of the air so desirable with all sprayed 
fuels. With pulverised-coal firing the primary air 
supply is, of course, that carrying the fuel, but there 
is an auxiliary supply within the discharge orifice. 
The annular coal stream can, therefore, be provided 
with air on both its inside and outside surfaces, the 
latter supply being through the secondary air vanes. 
The auxiliary-air supply can be used for the primary 
air stream when oil firing is used. When gas is avail- 
able, either auxiliary or secondary air supplies, or both 
together, can be used. The gas is, however, generally 
used as an auxiliary fuel. The construction of the 
burner gives a high degree of fl xibility and control. 
The firm is represented in Great Britain by Messrs. 
Foster Wheeler, Limited, Aldwych House, ‘Aldwych, 
London, W.C.2. 

An extensive range of controlling, indicating and 
recording instruments was exhibited by Messrs. The 
Bristol Company, of Waterbury, Connecticut, U.S.A., 
and of Brent-crescent, North Circular-road, London, 
N.W.10. The instrument illustrated in Figs. 23 and 
24, on this page, is a safety device for gas-fired ovens 
and furnaces. These, when the main burner is ignited 
by a pilot light, are subject to certain risks, for 
example, the turning on of the main gas supply before 
the pilot light 1s in action, either due to that light having 
become extinguished or not having been lighted after a 
shut-down. The instrument itself, known as the 
Pyrotrol, is seen in Fig. 24, but its operation will be best 
understood by reference to the diagram, Fig. 23. The 
burner is indicated in the bottom left-hand corner. 
Near it is the pilot burner which is lighted by spark 
ignition controlled by the instrument. A thermocouple 
connected to the instrument is installed in the flame of 
the pilot burner. The instrument is operated by the 
alternating-current supply indicated at the right-hand 
bottom corner, in the circuit of which are certain 
auxiliary protective devices. The pilot gas valve and 
the main gas valve are controlled by the instrument. 


The cabinet contains a motor-driven cam which acts 
as a cycle controller; a millivoltmeter relay with a 





normally-closed contact ; 
gas valves and the 


relays for controlling the 
a} 


ignition transformer; and 
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The ignition transformer supplies the 


bar. 
current for the pilot-burner ignition spark. 
In starting up the oven or heater the operator presses 


terminal 


a push-button starter in a convenient position. This 


starts the control cam rotating, and the ignition trans- | 


former is energised and the pilot gas valve opened. The 
pilot gas then ignites and burns for two minutes with- 
out any further action of the instrument. This is to 
give the thermocouple sufficient time to heat up, and 
at the end of the period the control cam mechanically 


trips the millivoltmeter relay to check the temperature. | 


If sufficient e.m.f. has been developed the contact of 


this relay will open and remain so for one minute. | 


At the end of this time, provided the pilot light is satis- 
factorily burning, the valve-operating relays are de- 
energised and the main gas valve will open, the pilot 
gas valve remaining open and the ignition transformer 
being de-energised. The needle should now indicate 
a temperature of between 800 deg. F. and 1,600 deg. F. 
If it should have swung off the scale below the minimum 
temperature it makes a contact preventing the cycle 
proceeding further ; that is, the main gas valve would 
not open, the pilot valve would close and the igni- 
tion transformer would be de-energised. No further 
action can then take place until the operator again 
presses the starting button. Assuming, however, that 
a successful start has been made; the instrument con- 
tinues to keep a watch on the working of the oven, thus, 




















Fig. 24. 
Fies. 23 anp 24. Gas-BURNER CONTROL; 
Messrs. THE Bristot CoMPANY. 


should the pilot burner become extinguished, both the | 


. - 
pilot gas valve and the main gas valve are immediately | 
. » ' 

Further, both valves are closed automatically 


closed. 
should the current supply fail, should the thermocouple 
burn out, or should any of the auxiliary safety devices 
fail. 
with the coil of the relay keeps alight as long as the 
main gas valve is open. The Pyrotrol can be used with 
either the air-operated or electric types of valve con- 
troller, and any number of units up to ten can be 
arranged in a single cabinet. 

A new type of pyrometer exhibited, and known as 
the Electronic Instagraph, is illustrated in Fig. 25, on 
the opposite page. The original purpose of the instru- 
ment was for measuring the temperature of steel billets 
as they pass through the rolling mill, an operation 
demanding instant response as the speed in modern 
mills is considerable. The instrument consists of three 
parts. That in the centre of the illustration is described 
as a thermo-photronic tube, and is mounted with a 
universal joint so that it can be readily directed towards 
the hot billet. It is connected by cable to the potentio- 
meter amplifier on the left which, in turn, is coupled to 
the recording instrument on the right. The enlarged 
end of the thermo-photronic tube houses a cell con- 
sisting of a thin metal disc bearing a film of light- 
sensitive material. A glass filter in front of the cell 
cuts out infra-red or directly radiated heat rays and a 
focussing lens is fitted at the front of the tube. 


generating a small electromotive force which is first 
potentiometrically measured and then amplified. The 
rowan: system employed maintains continuance 
alance and the amplified current supplied is directly 
proportional to the value of the applied voltage, no 
energy being drawn from the photo cell. Standard radio 
valves are used in the amplifying system. The accuracy 


A neon lamp on top of the cabinet and in series | 


The 
cell reacts to the thermal spectrum of the steel by | 





of the instrument is maintained by a standard resistance 
and the circuit is independent of sudden or gradual lin 
voltage changes up to 20 per cent. The recording 
instrument is of the continuous-chart type with an 
indicating quadrant. The scale is graduated to read 
from 1,800 deg. F. to 2,250 deg. F. in steps of 10 deg. F 
| As the graduations are spaced ¥% in. apart at 2,100 deg 
F., close reading is possible. A relay automatically 
| stops the chart clock mechanism when the lower limits 
are reached so as to avoid waste of paper. The Insta 


graph can be used without the photo cell for measur 
ling minute direct currents and voltages. Full-scal 


deflection may be obtained with current values as low 
as 5 microamperes and with voltage values as low as 
2 millivolts. 

Other instruments shown by Messrs. The Bristo! 
Company included a new type of potentiometer py? 


| meter, the Pyromaster, with a circular chart , 4 new 
temperature controller with self-contained mer ury 
switches for temperatures up to 3,000 deg. F.; = 

cording 


examples of the firm’s wide-strip pyrometer, a 
instrument with a chart 12} in. wide by 120 ft long ; 
| and a number of examples of flow meters. , 

Messrs. The Hays Corporation, Michigan “iJ, 
Indiana, U.S.A., has for a long time specialised in thet 
reliable combustion-indicating instrument, Orsat 
in which, while retaining the principles of the origin’ 
invention, it has effected considerable improveme a 
The latest development, an automatic type called t 4 
| Orsatomat, was exhibited for the first time on po 
firm’s stand. This, in its simplest form, is 4 portabl 
indicator for CO, only, the apparatus being contain® 
in a neat carrying case. Two movements only 4" 
needed to make the measurement and the result : 
directly indicated by a poimter moving over 4 larg’ 
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Fig. 26. SAMPLING POSITION Fig. 27. READING POSITION 
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|avenue, Philadelphia, Pennsylvania, was of interest. 
The orifice element consists of an annular disc, with 
integral pipe attachments, which can be slipped in 
6 eee © | between the flanges of the pipe in which the flow is to 
4 4 dies | be measured. The indicating mechanism consists of 
(5856.0.) a mercury U tube composed of two large-capacity 
Figs. 26 ann 27. Portraste Avromatic CO, Inpicator; Mrssrs. Tue Hays Corporation.  asebaamenbes daeutnetemenetens Sea 
|on a knife edge. The connection between the orifice 
quadrantal scale in percentage of CO,. The construc- | the free oxygen. Special scales are provided for use in | disc and the containers is interesting. The pipes are 
tion of the instrument is best illustrated by the diagram- | connection with the exhaust gases of internal-combus- | led to the instrument in the usual way through control 
matic views of Figs. 26 and 27 above. The usual glass | tion engines. | valves, but in the instrument itself the connection is 
bottles are replaced by a metal container of roughly| A more elaborate adaptation of the Orsat principle | made by two very elastic pipes which lie horizontally 
triangular outline and fitted with glass windows | consisting of a CO, recording instrument was also | on the same axis as the knife edge, and then continue 
uct through which the operation is visible. This container shown. This embodies a circular chart with a 24-hour | at right angles along each arm of the balance beam 
int is pivoted on a horizontal axis round which it is tilted | rotation and the CO, percentage is recorded at intervals | to the containers. This construction permits the beam 
ng by a rod passing through the top of the case and ter- | of 1-9 minutes, either by separate radial lines on the | to rock without constraint and at the same time 
al minating in a knob. The container is shown in the | edge of the chart or by a continuous line. A number | eliminates any necessity for stuffing boxes, &c. The 
ad sampling position in Fig. 26. In this position the | of variations of this instrument are made, for example, | recording pen is attached by a lever system to tho 
F measuring chamber at the left is empty and into it | with CO,, furnace draught, and flue gas temperature | pivotal point of the beam. A vertical finger swinging 
B the gas sample is pumped by the usual rubber bulb | pens, while a large pointer indicator can be embodied. |on the same point is formed with a cam-shaped ter- 
lly and tube, the latter being provided with a dust filter. | By using electric transmission, the recording dial can mination which is in contact with a metallic ribbon 
ats The measuring chamber is sealed by mercury which in| be placed at some distance from the analysing mech- | kept taut by a weight. The angle of tilt is thus main- 
a this position occupies the space at the right angle of | anism or a flashing warning of low CO, percentage can | tained proportional to the fluid flow. The pen describes 
: the triangular container. The space at the apex is| be arranged. Another section of the exhibit illustrated | the curve on a uniformly ruled chart, so that variations 
- ecupied by a mass of steel wool bathed in the absorbing | diaphragm-operated pointer draught gauges and allied | of flow are true to scale at any rate. A five-figure 
¥ chemical instruments. |integrator is embodied in the instrument, which is 
as \fter the measuring chamber has been charged with Messrs. The Brown Instrument Company, Phila- | stated to record flow on a continuous full load to within 
| the gas sample the operating rod is depressed and the | delphia, Pennsylvania, showed among other instru-|0-5 per cent. 
- container tilted over to the position shown in Fig. 27.| ments, a new mounting for resistance thermometer | An interesting exhibit by Messrs. Hahn Engineering 
. The mercury tlowing into the measuring chamber seals | bulbs for use in measuring wet and dry bulb tempera- Company, 30, Church-street, New York, demonstrated 
the gas inlet tube and displaces the gas forcing it | tures in the air ducts of air-conditioning installations. | the firm’s method of constructing tanks, bunkers, &c., 
m through the absorbing chemical drained from the steel | The bulbs, along with a glass container for holding a | of sectional cast iron. The method is intended for con- 
a wool and into contact with that remaining on the wool. | supply of water for the wet bulb, are mounted on a| tainers of such materials as coal, coke, ashes, gravel, 
e The absorption of the CO, creates a vacuum above the | neat hinged door which is fitted to the side of the duct, | and so forth, which are either corrosive or abrasive, 
? mercury and the container being connected to a metal|an arrangement enabling the bulbs to be swung out|or both. The logical basis of the design is that the 


bellows causes collapse of the bellows. The pointer is | for examination. The cables connecting to the indi- | best protection for attacks of this kind is the original 
t vonnected by a lever system to the free end of the | cating instrument are flexible. Another interesting | skin of the metal. In consequence, no machining is 

ellows and is moved over the scale through an arc| exhibit was a two-pen air-operated controller. The | done anywhere on the castings. The structural mem- 
| Proportional to the CO, contents. The small open pot | instrument may be used to control automatically either | bers to which the castings are bolted are always outside 
at the right of the container is provided with a little | a temperature or a pressure, or both, by means of air- | and are thus not in contact with the stored material. 
mercury, and constitutes an automatic valve for the | operated valves. The systems in the instrument are | The bolt heads are housed in deep recesses, which are 


a — of the unabsorbed gases, viz., CO, &c. It is | entirely independent and may be adjusted to individual filled in with cement, as are the joints where necessary. 
le Pe that a reliable reading can be made in con- | rates. Three dials in the lower part of the casing |It is claimed that, apart from durability, which is 
4 ‘derably under a minute. The instrument can be | show the air pressure in the instrument and that to| much greater than with steel plate construction, the 

‘upplied with a draught measuring device, the pointer | the controlled valves. system offers considerable advantages in the way of 


, of which moves over a scale concentric with the CO,| A high-torque flow meter which was exhibited by shipping, erection and dismantling facilities, and that 
1 ‘ale. A further pattern embodies a device for reading | Messrs. Cochrane Corporation, 17th and Allegheny- | even after long service the scrap value of the material 
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is high. 


did not permit of more than illustrative parts and 
photographs of completed work to be displayed. 

The structure shown in Fig. 28 is an ash container. 
it will be noted that the bottom is not flat, but slopes 
upwards to the rear, so that complete discharge can 
be effected through the front opening. The mechanism 
at the side actuates cutters which can be used to break 
down any bridging of the material which is delivered 
to the container by a pipe conveyor. Large bunkers 


surface giving a clean discharge. The corner jomts are 
made with flanges and the intermediate ones by using 
angle irons as a butt strap. There is no lapping or 
interlocking. Cutter blades are fitted near the 
discharge openings, which, in cases where it is necessary, 
are also fitted with thawing apparatus to release moist 
material, which has become frozen. Messrs. Hahn also 
showed other of their manufactures on the stand, such 
is steam jet conveyors for ash, slag, &c.; and soot 
blowers for fire-tube boilers. 

It will be understood that the account now com- 
pleted does not profess to cover the whole of the dis- 
play at the Exhibition, but consists only of a selection 
of such items as are new or at least not generally 
known in this country. In character the Exhibition 
does not resemble any of those periodically held in 
Great Britain. It covers a field which none of our 
exhibitions deals with as a whole. The lack of heavy 
machinery must be put down in some measure to the 
greater distances required for transport obtaining in 
the United States. 





TENDERS. 


We have received from the Department of Overseus 
l'rade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Fruit Wagons, 250, four-wheeled, with racks, type 
OR-20, for 3-ft. 6-in. gauge. South African Railways 
and Harbours, Johannesburg; May 25. (T. 2,424.) 





Steam-Driven Travelling Crane, 10-ton, swing-jib, 
arranged on underframe mounted on three irs of 
wheels and axles for 3-ft. 6-in. gauge, for Durban Harbour 


South African Railways and Harbours, Johannesburg : 
April 26. (T. 2,425.) 

Seamless Steel Casing Pipes, 6,550 m., for wells(diameters 
from 14 in. to 24 in.), Argentine Sanitation Works Depart 
ment, Buenos Aires ; April 28 (T.Y. 31,247.) 








PERSONAL. 


Messrs. Coirness Iron Company, Lirrep, 75, 
Bothwell-street, Glasgow, in co-operation with MEssrs. 
Imprertar Cremicat Inpustrries, Limirep, Millbank, 
London, 8.W.1, are making arrangements with a view 
to the erection of works in the Clyde area for the produc 
tion of non-ferrous metal tubes for the shipbuilding, 
housing, and general-engineering industries. It is 
proposed to form a new company for this purpose and 
it is hoped that the erection of the works will be com- 
menced at an early date 

Messrs. UGrorce Comex, Sons anp Company’ 
Limirep, 600, Commercial-road, London, E.14, have 
purchased the whole plant of the Park Royal power 
station owned by the Great Western Railway Company. 
This includes ten Babcock and Wilcox boilers 
tive of which have already been acquired for immediate 
use by a South Wales steelworks, and seven electric 
generating sets, three being turbo-alternators each of 
1,500 kW. 

Messrs. BLACKSTONE ‘ND Company, LIMITED, 
Stamford, Lincs, who this year celebrate their centenary, 
have opened new modern headquarters offices. These 
have a total floor space of nearly 14,000 sq. ft., and provide 
ample accommodation for a staff of upwards of 150. 

Messrs. Imperran Cuemicat Inpustries, Limrrep, 
Millbank, London, 8.W.1, have decided to erect a ware- 
house having 13,000 sq. ft. of floor space on the Team 
Vallev Trading Estate, Gateshead-on 4 a site which 
offers many advantages as a centre of diatribution. 
The Estate is administered by Messrs. North Eastern 
Trading Estates, Limited, a company established last 
vear by the Commissioner for Special Areas 

Messrs. A. C. Wickman, Liwirep, Coventry, have 
been appointed agents in the United Kingdom and the 
Irish Free State for heavy-duty and other lathes and 
eutter grinders made by Messrs. R. K. Le Blond Machine 
Tool Company, Cincinnati, Ohio, U.S.A 

Messrs, Monarcn Macutne Toor Company, Sidney, 
Ohio, U.S.A., are enlarging their machine shops. When 
completed, about 18,000 sq. ft. of additional floor space 
will be available 








AssocraTiION or Onp Cromprontans.——The 


dinner of the Association of Old ¢ romptonians will 
he held at Grosvenor House, Park-lane, London, W.1. 
om Monday, May 24, when Colonel R. E 


.B., F.R.S., will preside. Further information may be 
ubtained from the honorary secretary of the Association, 
«/o Messrs. Crompton Parkinson, Limited, Bush House, 
\ldwych, London, W.C.2 


constructed on this system have a smooth interior | 


annual | 


| 
| 
Crompton, 
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An example is shown in Fig. 28, page 375. 
This was not actually exhibited as the space available 


| and chart-room instruments, includin 
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CONTRACTS. 


Messrs. Dossre-McInnes, Lourep, 57, Bothwell- 
street, Glasgow, C.2, have supplied many navigational 
the latest model 
of their “ Ver” liquid compass, for the 8.8. Bungaree, 
owned by Messrs. Adelaide Steamship Company, Limited, 
and built by Messrs. Caledon Shipbuilding and Engineer- 
ing Company, Limited. They have also supplied their 
Teledep remote-reading boiler water-level gauge to 
Messrs. Harland and Wolff, Limited, Belfast, for ship 
No. 980, and their external-spring type horse-power 
ndicator, as used for superheated steam, for the 8.8. 
Jhelum of the Nourse Line. 

Messrs. H. A. Brasserrt anp Company, LiMirep, 
97-101, Cannon-street, London, E.C.4, are the consulting 
engineers for an important programme of extensions to 
the Jamshedpur plant of Messrs. The Tata Iron and Steel 
Company, which will raise the annual ingot capacity 
to 1,250,000 tons. The main features of the programme 
are the erection of a new blast furnace, the installation 
of a section mill for medium sizes and of a strip, 
hoop, and rod mill, the addition to the sheet-mill plant 
of a semi-continuous wide-strip mill, and the installation 
of a tube plant in conjunction with Messrs. Stewarts and 
Lloyds, Limited. 

Messrs. Henry HucHes anp Son, Limrrep, 59, 
Fenchurch-street, London, E.C.3, are to supply naviga- 
tional gear for the new Argentine cruiser, La Argentina, 
recently by Messrs. Vickers-Armstrongs 
Limited, Barrow, including recording echo sounders, 
Husun dead-beat filament card compasses, and a full 
equipment of hydrographic instruments. They have 
also received the order for Husun dead-beat compasses 
for the three Argentine destroyers under construction 
with the cruiser at Barrow. 








LAUNCHES AND TRIAL TRIPS. 


FELLDENE.’’—-Single-screw steamer ;_ triple- 
expansion engine. Trial trip, March Main dimensions, 
496 ft. 5 in., by 53 ft. 2 in., by 26 ft. 10 in. Built and 
engined by Messrs. William Gray and Company, Limited, 
West Hartlepool, for Messrs. Felldene Shipping Company, 


cargo 
95 





Limited (Dene Shipmanagement Company, Limited, | 
managers), London 
Reeent Lion.’ Single-screw oil-tank motorship ; 


single-acting, four-stroke, ten-cylinder Harland-B. and W. 
constructed Messrs. J. G. Kincaid 


Diesel engine by 

and Company, Limited, Greenock. Trial trip, March 25. 
Main dimensions, 485 ft., by 66 ft. 6in., by 35 ft. Built 
| by Messrs. Swan, Hunter, and Wigham Richardson, 


Limited, Wallsend-on-Tyne, to the order of Messrs. C. T. 
Bowring and Company, Limited, London and Liverpool, 
for charter to Messrs. Trinidad Leaseholds, Limited. 

* Roxpurens Cast_e.”’—Single-serew refrigerated -cargo 
motorship ; two-cycle double-acting oil engine. Launch, 
March 25. Main dimensions, 474 ft., by 63 ft., by 37 ft. 
Built and engined by Messrs. Harland and Wolff, Limited, 
Belfast, for Messrs. The Union-Castle Mail Steamship 
Company, Limited, London. 








BOOKS RECEIVED. 


V.DI. Jahrbuch, 1937. Die Chronik der Technik. 
Edited by A. Lerrner. Berlin: V.D.1.-Verlag. 
G.m.b.H. [Price 3-50 marks.] 

Ministry of Transport. Third Interim Renort of the 


Departmental Committee on Noise in the Operation of 


Wechanically-Propelled Vehicles. London: H.M. 
Stationery Office. [Price ls. net.] 
Transactions of the Institution of Water Engineers. 
Volume XLI. 1936. Edited by A. T. Hoses. Lon- 


den: Offices of the Institution. 

United States War Department. Corps of Engineers. 
Port Series No. 8. The Ports of Jacksonville, Miami, 
Key West, Tampa and South Boca Grande, Florida. 


Parc 2. Ports of Miami and Tampa, Florida. Wash- 
ington: Superintendent of Documents. [Price 45 
cents. } 


The Transmission and Distribution of Electrical Energy. 
By Proressor H. Corrox. London: The English 
Universities Press Limited. [Price 21s.] 








Luton MontcrpaL Exutisirion.--A Borough of Luton 
Municipal and Bedfordshire Industries Exhibition is to 
be held, in commemoration of the Coronation, in the 
new exhibition halls, Brache Estate, Luton, from May 11 
to May 22. The main objects of the Exhibition are 
first, to indicate the many and varied industries carried 
on in Luton and Bedfordshire, and, secondly, to illustrate 
the progress made by, and the many activities of, the 
various departments of the Luton Corporation. Further 


particulars regarding the Exhibition, which will accom. 


modate upwards of 250 stands, may be obtained from the 


| secretary, Luton Municipal Exhibition, c/o Town Clerk's 


Oftice, Luton, Beds 


History oF THE INSTITUTION oF ELECTRICAL ENGIN- 
EERS.—The Council of the Institution of Electrical 
Engineers has given authority for a history of the In- 


stitution to be written, and Mr. Rollo Appleyard has 
undertaken to prepare the work. 
vant material is already in the archives of the Institution 
but it is felt that there must be many members and others 
who have in their possession information, or can recall 
facts, whieh might be of assistance to Mr. Appleyard in 
making the work as complete as possible. 
therefore, that those who have such information should 


A great deal of rele- 


It is requested, 


write to Mr. Appleyard at the offices of the Institution 


| Savoy-place, London, W.C.2. 





|} steel have much more work than they can 
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THE SOUTH-WEST. 
Carpirr, Wednesday 

Welsh Coal Trade.—A good interest was again dis 
played by customers in practically all the leading foreign 
trades on the Welsh steam-coal market last week 
Exporters, however, were seriously hampered by thy 
acute shortage of supplies for prompt delivery 
business arranged was chiefly confined to the forward 
positions. Even this was not easy to negotiate as 
collieries as a rule were well placed with orders over the 
next month or so, while some of the popular grades wer 
fully sold until well on in the second half of the year 
Italian buyers continued to show a keen interest, and 
an order was placed by the Italian State Railways for 
150,000 tons of Monmouthshire locomotive coal. This 
was for delivery over the second half of the year, and, 
together with business already placed, brought the total 
amount purchased for shipment over that period up to 
about 350,000 tons. Shipments to France and South 
America continued on brisk lines. Coal-loading opera 
tions at the docks were suspended on Good Friday, 
Easter Monday and half-day Tuesday, while the pits 
were closed on Monday and Tuesday. High prices were 
again commanded by large coals, which remained in 
good request, but supplies for early delivery wer 
extremely limited. Washed small and sized kinds dis 
played a strong tone, while the peas and beans in par 
ticular were fully booked for several months ahead 
Cokes remained active and commanded recent prices 
while patent fuel and pitwood were steadily held. 


NOTES FROM 


and 


Tron and Steel Trades.—Strong conditions ruled in th: 
iron and steel and allied trades of South Wales and 
Monmouthshire last week and employment was again 
maintained on a good scale. Demand was still brisk 
but most producers are so heavily committed ahead 
that they are unable to handle very much further 
business at present. The shortage of raw materials was 
still being felt, but, generally speaking, works were able 
to carry on. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday 


The Cleveland Iron Trade.—The stringent state of the 
Cleveland foundry iron branch of industry more 
marked than ever. There are no purchasable parcels and 
the makers’ task of allocating from their meagre supply 
sufficient quantities to local users to keep plant normally 
employed, is very difficult. At one works production of 
much-needed commodities has been checked by the firm's 
inability to obtain adequate deliveries of pig-iron 
Merchants’ ceaseless pressure for the release of parcels for 
shipment to the Continent against contracts long overdut 
for completion are unsuccessful. Prospect of conditions 
changing so as to permit movement in the direction 
of a on Be arrears of delivery is still remote. Production 
is intermittent and trifling. Fixed minimum prices 
are unaltered on the basis of No. 3 grade of iron at 81s 
delivered here, 83s. delivered to North-Eastern districts, 


is 


| 848. to Falkirk, and 87s. to Glasgow. 


Hematite.—Continued acute scarcity of East-Coast 
hematite pig causes anxiety, but producers, by strict 
adherence to their system of rationing, contrive to provide 
home users with tonnage enough to cope with actual 
requirements, and to transfer occasional small quantities 
to second hands for export, but have virtually none 
to spare for other purposes. A large and increasing 
proportion of the output is passing into direct use at 
makers’ own consuming departments. Continental 
customers are not only pressing for supplies in fulfilment 
of purchases of long standing, but would readily enter 
into new contracts, for almost any delivery, at substan 
tially above recognised market values, which are ruled 
nominally, by No. 1 description of iron at 98s., delivered 
here. 

Basic Iron.—Production of basic iron is promptly 
absorbed by needs of makers’ steelworks. There is no 
saleable tonnage but the price of basic iron is put at 
82s. 6d. for local consumption. 


Foreign Ore.—Resumption of business in foreign ort 
is still impossible, but imports against old contracts 
continue good. 


Blast-Furnace Coke.—Buyers of Durham blast-furnace 
coke are seeking to arrange for further substantial 
supplies, but sellers have crowded order books and are 
disinclined to add to their commitments, even at recent!) 
advanced prices, believing that values will continue \ 
i Quotations are at the equivalent of good medium 
delivered to Tees-side works, but It : 


rise. 
qualities at 30s., , 
doubtful whether purchases of moment could be me 
on those terms. 

Producers of a 


finished iron and 
deal with 


Steel- 


Manufactured Iron and 
and 


descriptions of semi-finished 


Shortage of steel semies is considerably inconvemencing 
re-rollers, who complain greatly of the dearth of forelgr 
products, and of inability to secure suppieme ntary 
quantities from local makers, who are taxing capa ity “8 
their works to the utmost inthe endeavour to fulfil contra : 
delivery obligations. Among the principal marke 
quotations for home business are : Common iron bars 
lll. 178. 6d.; steel bars, 91. 10s.: steel billets (soft) 
6l. 59. ; steel billets (hard), 7/. 10s. ; steel rivets 131, Se j 
steel boiler plates, 101. 0s. 6d.; steel ship, bridge an 
tank plates, 91. 10s. 6d. ; steel angles, 91. 3s. ; steel joists 
91. 3s.; heavy sections of steel rails, 8/. 1s. 
of 500 tons and over, and 9. for smaller lots 
121. 108.; black sheets (No. 24 gauge), 12. : 
ised corrugated sheets (No. 24 gauge) 


for parce 
fish plates- 
and galvan- 
141. For 








uth 
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export black sheets are quoted 131. f.o.b., and galvanised 
corrugated sheets, 161. 15s. f.o.b., but sellers are not 
disposed to entertain offers from overseas. 

Scrap.—Iron and steel scrap, of all descriptions, is 
in good demand at full market quotations, but merchants 
have not a great deal to sell and are inclined to act with 
caution. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Activity in the local steel, machinery» 
and engineering trades resumed after a holiday set- 
down of two days. During the break maintenance men 
have been busy and repairs to furnaces and machines 
have been rushed through. Order books at the majority 
of works have been strengthened during the past few 
weeks. Messrs. Edgar Allen and Company, Limited, 
report they have booked the following contracts : 
Extensions to the rotary-kiln plant of Messrs. G. and T. 
Earle, Limited, Hull; a rotary dryer for Messrs. 8. 
Taylor Frith and Company, Limited, Dove Holes ; and 
three further rotary washers for the Marlu Gold Mining 
Areas, Limited, to the order of the New Consolidated 
Gold Fields, Limited. Output in the raw and semi- 
finished steel branches has been maintained but complaints 
about steel shortage are still numerous. Producers, 
however, point out that the difficulties experienced in 
obtaining supplies have been intensified by some con- 
sumers ordering bigger tonnages than they actually 
require. Business in railway rolling stock reaches a 
higher level. British railways are good customers in 
rails. Works specialising in the production of manganese 
points and crossings for tramway undertakings have 
valuable orders on hand. South Africa is a particularly 
good customer in this direction. Shipments of grinding 
and crushing machinery to that market, and to Australia 
and New Zealand, are also on the increase. Mecha- 
nised farming is making headway in this country and 
abroad. Makers of agricultural machinery and parts 
are benefiting considerably. The number of inquiries 
in circulation indicate that the new season should prove 
one of the best for some years. Already the demand 
for castings, chaff knives, cultivator points, drill tubes, 
hoe blades, machine knives, and similar products is 
larger. Producing works are operating to capacity. 
Plans for dealing with floods and droughts are likely to 
result in valuable orders for pumping equipment. Stain- 
less steel is an active section. Output shows a big increase 
as compared with 12 months ago. Motor-car manufac- 
turers are calling on Sheffield for increased tonnages of 
high-class alloy steels, while progress is being made in 
the production of heat- and acid-resisting materials. 

Sheffield Chamber of Commerce’s New President.— 
Mr. Allan J. Grant, managing director of Messrs. Thos. 
Firth and John Brown, Limited, has just been elected 
president of the Sheffield Chamber of Commerce in 
succession to Mr. A. K. Wilson. Mr. Grant was the 
leader of the British Iron and Steel Delegation at the 
Ottawa Conference in 1932, and during the same vear was 
elected President of the National Federation of Iron and 
Steel Manufacturers. In June of the same year he was 
appointed to the Committee set up to deal with special 
steels, under the Sir George May scheme for the re-organi- 
sation of the iron and steel trades. He is a past president 
of the Sheffield Society of Engineers and Metallurgists. 
and a member of the Institution of Mechanical Engineers 
and of the Iron and Steel Institute. 

South Yorkshire Coal Trade.—The export position has 
undergone little change. Latest shipments of coal 
from Hull include: 597 tons to Amsterdam, 6,038 tons 
to Buenos Ayres, 1,845 tons to Hamburg, 1,045 tons to 
Rouen, and 6,018 tons to Rio de Janiero. The total 
shipped during the week ending March 27 was 19,317 tons. 
The inland market has been influenced by the holidays. 
Buying of industrial fuel reaches a high level. The 


demand for house coal is steady. Foundry and furnace 
coke continue in active request. Gas coke is a firm 
medium. Quotations are: Best hand picked branch, 


27s. 6d. to 298s.; best South Yorkshire, 24s. to 26s. ; 
best house, 22s. to 248.; best kitchen, 20s. to 2ls. 6d. ; 
best Derby selected, 23s. 6d. to 24s. ; best Derby seconds, 
: 23s.; best Derby brights, 2ls. to 23s.; best 
ee nuts, 20s. to 2le.; and best kitchen nuts, 18s. to 














MaLaria-Controt CoursE FoR LAYMEN.—The annual 


malaria-control course for engineers, planters and other 
layme n will be held at the London School of Hygiene 
and Tropical Medicine. commencing on Monday, June 21, 
at 10 a.m. The course, which lasts five days, will be 
under Sir Maleolm Watson, Director of the Ross Institute 
of Tropical Hygiene. The course is free and a plication 
to attend should be sent in as early as possible to the 
organising secretary of the Ross Institute, Keppel-street, 


Gower-street, London, W.C.1. 


Tne AEROPLANE IN AGRICULTURAL OPERATIONS.— 


inform ‘tion supplied to us by Messrs. Imperial Airways, 
imited, Airways House, Charles-street, London, 8.W.1, 
States that aircraft are to be used to an increasing extent 


It sini tural operations by the Russian authorities. 
— found that whereas a seeding machine, 
on ing on the ground, takes about 90 hours to sow 
a we s, the same area can be treated in approximately 
+ la when the seeds are sown from a low-flying 
be Plane. It is, moreover, stated that fresh plans are 

ing made to combat, from the air, locusts and other 
“ae pests, and that locust swarms will be located 
-_ eestroved by specially-equipped aeroplanes. Chemi- 
the tomy \lso be sprayed on to mosquito swamps from 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—Activity is still the prevailing 
feature in the Scottish steel trade, and with the booking 
of more work for the Admiralty, as well as mercantile 
tonnage, the position is becoming somewhat serious. 
Consumers are keeping up a constant pressure for 
material of all descriptions, and unless there is an increase 
made in output in the near future, much of the work now 
on hand will be retarded. The shortage of pig iron and 
scrap is hindering production and has necessitated the 
closing down of about 50 per cent. of the plant at the 
Lanarkshire Steel Works at Flemington, with the 
suspension of nearly 400 men. The situation is serious, 
because the firm have as many orders on hand as would 
keep the works running fully for about six months. Some 
collieries are unable to obtain a sufficiency of steel props, 
and the output of fuel has been reduced, with the result 
that a coal shortage is imminent unless the steel position 
is clarified very soon. Arrangements have just been 
made whereby an increased tonnage of local pig iron will 
be made available in the near future, but supplies for 
immediate use are the most urgent necessity. Ship- 
yards are consuming a heavy tonnage of steel plates and 
sections, and the demand for black steel sheets is also 
on a very large scale at the present time. Prices are 
very strong, and the following are the current official 
quotations :—Boiler plates, 101. 0s. 6d. per ton; ship 
plates, 91. 10s. 6d. per ton ;: sections, 91. 3s. Od. per ton ; 
medium plates, 91. 188. Od. per ton; black steel sheets, 
No. 24 gauge, in minimum four-ton lots, 14l. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum four-ton lots, 17/. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—The malleable-iron makers in 
the West of Scotland are quite busy, and their order 
books represent a fairly satisfactory tonnage. The 
re-rollers of steel bars are still very badly hampered 
through the great scarcity of raw material, and output 
has been curtailed. They have plenty of work booked, 
but unfortunately are not getting in supplies of semis 
in anything like adequate quantities to meet their 
requirements. The tonnage promised from the Con- 
tinent has not yet started to come in, and until there 
is a decided increase in the available supply, the position 
will show no improvement. Prices are firm, and are as 
follows :—Crown bars, 121. 7s. 6d. per ton for home 
delivery, and 111. 17s. 6d. per ton for export; and 
re-rolled steel bars, 91. 10s. per ton for home delivery or 
export. 

Scottish Pig-Iron Trade.—No change has to be noted 
in connection with the Scottish pig-iron trade, and the 
output of the 15 furnaces in blast is a long way short of 
the requirements of industry at the present time. With 
the object of relieving the seriousness of the present 
position there is now a move on foot to increase the 
production of pig iron in this district by the relighting 
of several batteries of blast furnaces which have been 
standing idle for many years. These furnaces, how- 
ever, are of an old type, and could not be e ted to 
compete on an economic basis with the modern type 
now in operation, but when supplies are of such urgent 
importance to industry it is to hoped that material 
gain may be made subservient to the needs of the 
moment. Among furnaces which have been examined 
with a view to being put into commission are those at 
Langloan (Coatbridge), Wishaw, and Glengarnock, but 
it is not ible to say yet if, or when, any or all of 
these can Saou into condition for relighting. If reports 
are satisfactory, no efforts will be spared to hurry on the 
work of preparing them for production. The following 
are the current market quotations :—Hematite, 98s. 
per ton, and basic iron, 82s. 6d. per ton, both delivered 
at the steelworks; and foundry iron, No. 1, 90s. 6d. 
per ton, and No. 3, 88s. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments._-The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, March 27, amounted to 150 tons. 
Of that total, 80 tons went overseas and 70 tons coast- 
wise. During the corresponding week of last year the 
figures were 75 tons overseas and 30 tons coastwise, 
making a total shipment of 105 tons. 

Scottish shipbuilders continue to add to their commit- 
ments, and during the past week several important con- 
tracts have been booked. Subject to the settlement of 
certain points of detail, the Admiralty have favoured 
Clyde shipbuilding firms with orders for eight destroyers 
of the “J” type. The firms which will each construct 
two of these ships, are Messrs. John Brown and Com- 
pany, Limited, Clydebank; Messrs. William Denny 
and Brothers, Limited, Dumbarton; Messrs. The Fair- 
field Shipbuilding and Engineering Compay, Limited, 
Govan; and Messrs. Yarrow and Company, Limited, 
Scotstoun. These vessels will have a displacement of 
approximately 1,400 tons, and will be 320 ft. in length, 


‘| 33 ft. in beam, and of 84 ft. mean depth. They will carry 


four 4-7-in. guns and eight 21-in. torpedo tubes. This 
order represents the biggest series of ships of this category 
ordered from Clyde yards since the war, and makes 20 
destroyers now on order from the West of Scotland. 
The total value of the contracts is about 4,000,0001. 
sterling. Messrs. Ferguson Brothers, Limited, Port. 
Glasgow, have received a contract from the Crown- 
Agents for the Colonies for a twin-screw towing and 
salvage vessel of high power for service at Ceylon. 
The builders will also supply the propelling machinery. 
Messrs. Alfred Holt and Company, Liverpool, bave 


placed an order with Messrs. The Caledon Shipbuilding 
and Engineering Company, Limited, Dundee, for two 
motor passenger and cargo liners of 10,000 tons each. 
The machinery will be supplied by Messrs. Burmeister 
and Wain. 





NOTICES OF MEETINGS. 


Nortu-East Coast INstiITuTION oF ENGINEERS AND 
SurPsurLpERs.—To-night, 6 p.m., The Literary and 
Philosophical Society’s Chambers, Newcastle-upon-Tyne. 
Informal Meeting. Discussion on “ The Direct Function 
of this Institution in Local Technical Education,”’ to be 
introduced by Dr. E. V. Telfer. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Section Meeting. “ Coin 
Mechanisms, with Particular Reference to Electricity 
Meters,” by Messrs. J. Prince and M. Whitehead. 
South-Midland Centre: Monday, April 5, 7 p.m., The 
James Watt Memorial Institute, Birmingham, Annual 
General Meeting. ‘“‘ Modern Factors Affecting Electricity 
Costs and Charges,” by Mr. J. A. Sumner. North-Midland 
Centre : Tuesday, April 6, 7 p.m., The Hotel Metropole, 
King-street, Leeds. Annual General Meeting. Lecture : 
“The Origin of Gothic Architecture,’’ by ) EF enee A. 
Hamilton Thompson. North-Western Centre: Tuesday, 
April 6, 7.15 p.m., The Engineers’ Club, Albert-square, 

anchester. Annual General Meeting. ‘‘ The Metering 
of Mercury-Are Rectifier Supplies and Outputs,” by 
Dr. C. Dannatt. Wireless Section : Wednesday, April 7, 
6 p.m., Savoy-place, Victoria-embankment, T.C.2. 
Lecture by Dr. B. van der Pol. Institution : Thursday, 
April 8, 6 p.m., Savoy-place, Victoria-embankment, 

C.2. Ordinary Meeting. ‘The Examination and 
Recording of the Human _ Electrocardiogram by 
Means of the Cathode-Ray Oscillograph,’’ by Mr. D. 
Robertson (with demonstration of apparatus). 

Roya InstrruTion.—Monday, April 5, 5 p.m., 21, 
Albemarle-street, W.1. General Meeting. 

INSTITUTION OF CIVIL eee — Sey April 6, 
6 p.m., Great George-street, Westminster, 8.W.1. “‘ The 
Reconstruction of the Chester-Holyhead Road, near 
Penmaenmawr, North Wales,” by Mr. C. L. H. Hum- 
phreys. Birmingham and District Association: Thurs- 
day, April 8, 6 p.m., The James Watt Memorial Institute, 
Birmingham, 3. Lecture by Mr. D. M. Watson. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
Scortanp.—Tuesday, April 6, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. Annual General Meeting. 
“The Influence of Film and Time on Force Fits,” by 
Dr. R. Russell. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
April 6, 7.45 Bm The Royal Society of Arts, 18, John- 
street, Adelphi, W.C.2. “ The Silencing of Gas Noises 
for all Classes of Vehicles,” by Wing-Commander T. R. 
Cave-Browne-Cave. 

InsTITUTION OF MxcHANICAL ENGINEERS.—South 
Wales Branch: Thursday, April 8, 6 p.m., The South 
Wales Institute of Engineers, Cardiff. The Thomas 
Lowe Gray Lecture on “‘ The Main and Auxiliary Machin- 
ery of the ‘ Queen Mary ’,” by Mr. J. Austin. Yorkshire 
Branch: Thursday, April 8, 6.30 p.m., The Technical 
College, Keighley. Joint Meeting with the Yorkshire 
Section of Tue INsTITUTION OF PRODUCTION ENGINEERS. 
“Machine Tool Tests and Alignment,’’ by Professor 
Dr.-Ing. G. Schlesinger. North-Western Branch : Thurs- 
day, April 8, 7.15 p.m., The Engineers’ Club, Albert- 
square, Manchester. ‘‘ The Mechanics of Gliding,” by 
Mr. R. Kronfeld. Institution: Friday, April 9, 6 p.m.., 
Storey’s-gate, Westminster, S.W.1. Extra General 
Meeting arranged by the Steam Group. Symposium of 
short ng ~ ne on “ Special Aspects of the Use of Steam for 
Process Work.” 

INSTITUTE OF MetaLs.—London Local Section : Thurs- 
day, April 8, 7.30 p.m., The Society of Motor Manufac- 
turers and Traders, Limited, 83, Pall Mall, 8.W.1. 
Annual! General Meeting. 








For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Bristo.’s InstruMENT Company’s Works.—To fac- 
ilitate the manufacture of their products in this country, 
Messrs. Bristol’s Instrument Company, Limited, have 
acquired new premises at Brent-crescent, North Circular- 
road, West Twyford, this move, we are informed, having 
been rendered necessary by an increased demand for 
Bristol instruments. These include temperature recor- 
ders and controllers, pressure gauges, liquid-level gauges, 
humidity instruments, time-cycle controllers, &c. The 
acquisition of the new premises referred to forms part 
of a programme of expansion which is being followed by 
the associated companies in Canada and the United 
States, viz., Messrs. The Bristol Company of Canada, 
Limited, Toronto, and Messrs. The Bristol Company, 
Waterbury, Conn., and has been encouraged by the 
increased use of controlling instruments in industrial 
plants. 


Britis STANDARD Pre-Cast Concrete Kerss.—In the 
revised specification for pre-cast concrete kerbs, No. 340- 
1936, which has recently been published by the British 
Standards Institution, the requirements relating to 
details of manufacture are omitted, it being poses The 
that the basis of acceptance should be ability to comply 
with mechanical tests. The three rectangular sections 
have been replaced by two sections of such a design as 
only to require one tern of mould. The new sections 
furnish the batter which is considered desirable to ensure 
satisfactory service and are of the same width at the 
top asthe bottom. They can be used as a kerb or channel, 
and in the former case may be laid vertically or hori- 
zontally. Copies of the specification may be obtained 
from the Publications Department, British Standards 
Institution, 28, Victoria-street, London, 8.W.1, at a 
price of 2s. 2d. post free. 
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ROYAL METEOROLOGICAL SOCIETY. 


Cur Symons Memorial Lecture was delivered at the 
Society's monthly meeting on Wednesday, March 17, 
by Professor D. Brunt, Professor of Meteorology in the 
University of London, his subject being “ Natural 
und Artificial Clouds.” By permission of the Imperial 
College of Science and Technology, the meeting was 
held in the Roy al College of Science, Imperial Institute- 
road, South Kensington. The President, Dr. F. J. W. 
Whipple, F.Inst.P., occupied the chair. 

In the course of the lecture it was stated that the 
motions which occur when an unstable layer of fluid 
breaks down have been found to be in the form of 
polygonal prismatic cells, in which the motion at the 
centre of the cell is upward when the fluid is a liquid. 
In air, while the motions in deep layers resemble those 
in liquids, except that the direction of motion is reversed, 
the motion in shallow layers of air made unstable by 
from below is different in appearance, and 
consists of a large number of ascending currents 
surrounded by much slowe: descending currents. The 
motion of the air can be made visible by cigarette 
smoke. When the air is bounded at its upper limit by 
» movable glass plate, it is found that the shearing 
produced by moving this plate will give long rolls 
extending through the whole length of the chamber, 
if the upper plate is moved sufficiently rapidly. With 
slower movements of the upper plate, the chamber is 
filed with distorted prismatic cells, and with very 
slow movements of the plate, the chamber is filled with 
rolls transverse to the direction of motion of the plate 

These experimental results have been applied to 
explain a variety of cloud forms, which are thus, pre- 
sumably, in part due to the effects of instability. Among 
the clouds which can be explained in this way are those 
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consisting of small cloudlets on a background of blue sky, 
cloud sheets which show a series of clear holes, and clouds 
in rolls, which may be analogous to either the longitudinal 
rolls found in the laboratory with rapid shearing of the 
top plate, or to the transverse rolls found with slow 
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shearing of the upper plate 
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given in the lecture of the evidence of asce! 
currents in the atmosphere found by gliding pilots 
a film showing the forms taken by unstable laye! 
rocess of breakdown, as well as of som 
closely resembling the structures obtained 1 
laboratory, was exhibited. 
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VIBRATIONS ON ENGINES. 


DvurRING recent years an increasing amount of 
attention has been given to the significance of the 
| factors of safety utilised in the design of machinery 
and structures in general, due mainly to the fact 
that too large a value for this factor connotes a 
corresponding want of economy in material on the 
one hand, and the space required for the system 
on the other. Any efforts made to reduce the 
magnitude of a particular factor of safety implies 
access to reasonably accurate means of estimating 
the stresses concerned, but in general practice this 
information is not always available. The failure 
of shafts on account of torsional vibrations, for 
instance, subsequently led to the development of 
the related theory and investigations into the effect 
on materials of alternating loads, with the result 
that due consideration is now given to the subject 
in cases where high-speed engines are attached to 
fairly rigid foundations. When the foundations 
are more or less elastic, as in the case of engines 
fitted to ships or aircraft, the treatment is by no 
means easy to effect, since the unbalanced forces 
associated with vibrating shafts and the like are 
liable to produce objectionable oscillations on the 
hull and superstructure of the vessels, and on the 
fuselage of aeroplanes. The same remark applies 
to the structure of engines considered apart from 
the foundations, and perusal of the annual reports 
of insurance companies makes manifest the fact 
that the disturbed motion of engines causes addi- 
tional stresses of notable intensity to act on all the 
principal parts of the mechanism, such as the 
connecting rod, main bearings and frame. Conse- 
quently the effect of dynamic forces enters into the 
general problem of design. 

If it were practicable to evaluate the actual 
stresses imposed on the various parts of engines by 
the combined action of the working fluid and the 





inertia forces, it would be possible to reduce the 
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the many. unknown quantities implied in the theo- 
retical treatment of the matter recourse must 
generally be had to experimental determinations of 
the related strains. For this reason, interest will 
be taken in the paper read, on February 26, by 
Messrs, L. J. Le Mesurier and R. Stansfield before 
the North-East Coast Institution of Engineers 
and. Shipbuilders, and entitled ‘ Vibrations in 
Engine Structures,”’ since in the work with which 
it deals, the authors evaluated and compared the 
stresses indueed by the vibratory motion on various 
parts of engines operating under service conditions. 
The experimental obstacles to progress along these 
lines were surmounted with the aid of the Standard- 
Sunbury type of electro-magnetic indicator, con- 
necting this up in turn to different parts of a number 
of internal-combustion engines. The instrument 
includes a cathode-ray oscillograph, and by diagrams 
thrown on the fluorescent screen of this, records 
were obtained of the relevant stresses, and, conse- 
quently, the oscillatory motion described by the 
structural member under investigation. 

The practical value of both the method and the 
results thus obtained is to be inferred from the 
wide range of problems touched upon by the authors. 
One of the series of tests undertaken was arranged 
with the object of measuring the rate of variation 
of pressure in the cylinders of slow-speed oil engines 
of the airless-injection type ; this revealed that only 
a relatively small fraction of the total rise in pressure 
was due to the uncontrolled burning, of the fuel 
admitted during the delay period of the cycle. In 
this connection, attention may well be drawn to 
the observation that the structures of the engines 
tested were subjected to stresses and strains in 
excess of the intensities derived from the indicator 
diagrams by amounts that increased with the 
uncontrolled pressure-rise during the process of 
combustion, Moreover, the records showed that 
the impact stresses ultimately exceeded the stress 
corresponding to the maximum pressure in the 
cylinder, even when the stress was produced at 
pressures on the indicator diagram which were 
less than the maximum pressure in the cylinder. 
This aspect of the matter is elucidated further by 
the observed fact that the impact effect, initiated 
by the uncontrolled combustion following the period 
of delay, tends to produce stresses that are equal to 
those for full-load conditions when long-delay 
fuels are used ; while, on the contrary, when short- 
delay fuels are supplied to an engine, the maximum 
stresses fall steadily in value to.a point where they 
attain the limiting value due to impact loading. 
In other words, the rise of pressure due to un- 
controlled burning increases in magnitude as the 
ignition quality of the fuel decreases. 

With reference to petrol engines, the results 
obtained lend support to the view expressed by the 
investigators that troublesome detonation probably 
arises from two sources, one of which is coupled 
with the observed fact that detonation was followed 
by oscillatory pressures having frequencies within 
the range of 3,000 cycles and 8,000 cycles per second, 
according to the size of the cylinder. . Messrs. Le 
Mesurier and Stansfield suggest that these vibra- 
tions lead to disturbances on the thin layer of gas 
which clings to the surface of the combustion 
chamber, thereby resisting the flow of heat during 
smooth running of the engine. While the over- 
heating of certain parts may be.accounted for in 
this way, it would seem very desirable to have 
further information relating to the magnitude. of 
the molecular forces associated with these thin 
layers of stagnant gas. Regard being had to the 
possible values for the cohesive forces acting on 
the interface of the cylinder wall and gas, subse- 
quent experiments might: well demonstrate that 
this thin layer of gas executes oscillations in much 
the same manner as do membranes under the 
influence of periodic forces, and any such experi- 
mental work might be arranged with a view to 
examining the possibility of utilising this high- 
frequency disturbance for the purpose of removing 
a certain amount of the stagnant gas. The second 
of the two sources mentioned in connection with 
disturbed detonation, arises from the observation 
that the rapid rise of pressure produced impact 





stresses having values much in excess of those for 
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smooth-running conditions; here the mechanical 
strength of the material is simultaneously reduced 
on account of the relatively high temperatures, and 
this combination of effects may lead to breakdown. 
Failure may, alternatively, be brought about by 
the overheated metal inducing pre-ignition and 
thus making for impact loads greatly in excess of 
those produced under normal conditions of combus- 
tion. 

As already remarked, these periodic forces 
initiate vibrations on the frames of the engines 
involved, as the authors show by the records of 
strains measured at a point situated between a 
cylinder head and the flange on the bedplate of an 
oil engine with five cylinders. When running on 
fuel having the shortest delay involved in these 
tests, the records indicated a range of extensions 
amounting to 0-0027 in. for this position, with the 
peak values occurring a few degrees after the end 
of the delay period. The shock of combustion, it 
seems, caused the whole structure of the engine to 
execute forced vibrations, which quickly died away 
and left only natural oscillations having a frequency 
of about 400 cycles per second, this motion con- 
tinuing with very little damping until the next 
cylinder fired and again initiated the disturbance. 
Very complicated oscillations are undoubtedly 
described by certain engine parts. This is to be 
inferred from records taken at points other than 
that mentioned above, since at such places the 
observed vibrations were accompanied by inter- 
ference effects with the oscillations of a frequency 
equal to 400 cycles per second. It will be clear 
that diagrams of the kind obtained in this series of 
tests should greatly facilitate the work involved 
in reducing noise due to engines, which may be 
effected by increasing the degree of stiffness of 
given parts. The procedure leads to an increase 
in the natural frequency and a decrease in the 
amplitude for prescribed conditions of motion, 
whence sound of a higher pitch is emitted. 

In this respect, special importance is attached 
to high-speed engines, for which Mr. Le Mesurier 
and his colleague found that unless the injection 


| to enable research workers and engineers generally 
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experiments being carried on available to the | 
profession as a whole had been devised. This | 
remark might well be repeated in 1937. As we | 
pointed out at the time, Mr. Roberts’s paper 
tended to confuse two issues. He appeared to 
suggest some type of clearing-house of engineering 
information which would collect, collate and publish 
the results of researches, but went on to refer to a 
proposed engineering research committee which 
would organise, co-ordinate and assist research. 
The creation of either the clearing-house or the 
committee would clearly be a matter of difficulty, 
but on the face of it the organisation of a clearing 
house should be a simpler matter than that of an 
organising committee, especially if the committee 
were to cover the whole, or an important part, of 
the engineering field. It is, however, not necessary 
to re-examine Mr. Roberts’s proposals at this time 
of day. His paper is probably generally forgotten, 
and we are not sure that it has ultimately served 
any purpose other than that of forming a text for | 
the first paragraph of this article. 

The fact that the suggestions of 1913 do not 
appear to have been acted on in any way does not 
mean that they were unnecessary. It was certainly 
desirable then, and is even more desirable now, 
that some adequate machinery should be created 


to keep in touch with the major part, or, if possible, 
all, of the important work being done in their fields. 
At the time Mr. Roberts wrote, the Department of 
Scientific and Industrial Research was not in 
existence, and although to-day it does to some 
extent perform the work of organisation and 
co-ordination which was to be the work of his 
committee, its status and sphere of operations fall 
far short of his proposals. His alternative, or 
supplementary, clearing-house, however, appears 
to be no nearer realisation now than in 1913. In 
some spheres of work, notably chemistry and some | 
branches of metallurgy, the international field is 
covered reasonably adequately by abstract journals, 
but as far at least as this country is concerned, 
engineering matters continue to be dealt with in an | 





was retarded and the efficiency correspondingly 
reduced, the maximum pressure in cylinders supplied 


with long-delay fuels was appreciably greater than | 


with short-delay fuels. It was also noted in the 
course of the work that the process of combustion 
was influenced mainly by the degree of turbulence 
and distribution of the spray after the instant 
corresponding with the end of the delay period, 
and that the combustion may lag considerably 
behind the supply of fuel to the cylinder. 

The method of investigation adopted affords 
a valuable means of examining simultaneously both 
the dynamical and thermo-dynamical aspects of 
the problem presented by the mechanical systems 
under consideration, and the practical significance 
of the paper will be appreciated by a wide circle of 
engineers, since it is a contribution to the subject 
of design referred to the reciprocating type of 
prime mover in general, and the internal-combustion 
engine in particular. It is much to be hoped that 
the work will not be allowed to rest at the point 
to which the present authors have carried it, but 
that, in spite of expense, it will be continued, with 
the aim of presenting as complete an account as 
possible of the various phenomena connected with 
the operation of modern engines. Among these 
should be included marine engines operating with 


steam, for at the present time this class of prime | 


mover contributes to the measure of success 
achieved in the sphere of international trade, a con- 
tribution which, of course, is also closely related to 
the welfare of our coal industry. 








EMPIRE CO-OPERATION 
IN RESEARCH. 


Ar the Cambridge meeting of the Institution of 
Mechanical Engineers in 1913, Mr. G. H. Roberts 
read a paper bearing the title, ““ A Few Notes on 
Engineering Research and its Co-ordination.” In 
this he pointed out that although engineering as an 
applied science had reached a high state of develop- 
ment, with many of its branches highly specialised, 
no definite and generally recognised system of 
making the results of the numerous researches and 


unsatisfactory way. 
| It is possible that progress towards the creation 
| of an adequate information service in the engineer- 
ing field tends to be stifled by a generally exaggerated 
idea of the difficulties in the way, and it may be of | 
assistance to consider what has been accomplished | 
in a different scientific sphere, as an illustration of | 
what is possible. There is in existence a body | 
known as the Executive Council of the Imperial | 
Agricultural Bureaux. This is an autonomous 
authority, and deals with the administration and 
| finance of 10 scientific bureaux. For our purpose 
it is not necessary to give the names of the whole 
of these; some of them, such as the Imperial 
Bureau of Soil Science at Harpenden and the 
Imperial Bureau of Plant Genetics at Cambridge, 
are probably known in a wider field than that of 
agriculture. The bureaux, which work in close 
touch with research such as the Low-| 
Temperature Research Station at Cambridge and 
the Building Research Station at Watford, publish 
abstract journals, arrange for the interchange of 
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instance, 7001. from the United Kingdom and 
1,250/. from Canada, while for the Forestry Bureau, 
562/. was proposed as the United Kingdom contribu. 
tion, with 468/. each for Canada and Australia, 
3281. for India, and so on down to 18/. 15s. for 
Newfoundland. It will be seen from these figures 
that the amount of money concerned in the opera. 
tion of these bureaux is relatively small. The 
largest individual sums with which the Executive 
Council is concerned seems to be those devoted to 
research on the transport and storage of foodstuffs, 
for which the Empire Marketing Board for some 
years granted 39,0001. a year and the Department 
of Scientific and Industrial Research allows 55,000/. 
a year. This work is not directly that of one of 
the bureaux, but the Executive Council is actively 
in touch with it. This connection illustrates stil] 
further the remarkable example of Empire co- 
operation which the whole organisation represents, 
Incidentally, it may be said that although the 
headquarters of the whole of the bureaux are 
situated in the United Kingdom, it is not a condi- 
tion of the constitution of the Executive Council 
that they should be. Were it convenient, any of 
them might be located in any of the countries of 
the Empire. 

The existence of this Empire-wide agricultural 
service may well be explained by the nature of the 
industry with which it is concerned—an industry 
which is of interest to every country in the Empire— 
and it is clear that a close parallel cannot be drawn 
between it and engineering science. The particular 
branch of engineering represented by mining, how- 
ever, can claim an almost equally wide sphere of 
interest, and could an Imperial mining information 
service be organised, it might, with propriety, look 
for financial support from all Empire governments. 
As we have indicated, the sums of money con- 
cerned, even if one cares to include research organi- 
sations with which the agricultural service works 
closely in touch, are relatively small. Compared 
with the income of the British Empire, they are 
trivial. 

The success of the agricultural bureaux naturally 
raises the question of some type of engineering bur- 
eaux covering most, or all, of the engineering field. It 
would possibly not be proper to look for substantial 
support from some of the countries of the Empire 
for such organisations. Others, such as Canada, 
should be directly interested. Even, however, if it 
were not found possible to establish such a service 
on an Imperial basis, the example which has been 
set of what is possible at relatively small expense 


| suggests that such an engineering clearing-house 


system might well be established in this country 
alone. As things stand, it would be most likely to 
get into active existence were it organised by 
the Department of Scientific and Industrial Re- 
search. The various research stations of that 
Department and the research associations which it 
partly finances, and with which it is in touch, already 
form nuclei on which an information service might 
be built. The Department has alread) ntered the 
field of information service, as both the Building 
Research Station and the Water Pollution Research 
Board issue abstract journals. It appears full time 
that engineering should follow agriculture, and that 





specimens, in some cases supply expert advisers, 
and generally act as clearing-houses in their respec- 
tive spheres. The work of the bureaux covers the 


evidently still gaps even in the work of this extensive 
| organisation, since at a British Commonwealth 
Scientific Conference, held in London last September 
to review the work of the bureaux, additional 
bureaux dealing with dairy science and forestry 
were recommended, the former proposal being 
| particularly supported by New Zealand. 





| engineer's point of view, is the organisation of this 
|remarkable service. As already mentioned, the 
governing committee is an autonomous body. Its 
members are appointed by the various countries of 
| the Empire, which also supply the funds by means 
|of which the various bureaux are carried on. The 
a made to each bureau is dependent on 
| the interest of the subject dealt with to the parti- 
| cular country. Thus, for Farnham House Labora- 
tory, which deals with the biological control of 
pests, the budget recommended covered, for 





greater part of the agricultural field, but there are | 


The interesting feature of this matter, from the | 


|the service given by these journals should be 
extended to the whole field. The scope of the 
existing journals might well be enlarged to a more 
complete survey of research work in progress, aly 
future journal following suit. The ramifications of 
the Department of Scientific and Industria] Research 
| should make this possible 


| 











NOTES. 
THe LIxstirutTion or Civic ENGINEERS. 


. ° “ei! 
THE annual dinner of the Instituti n of us 
| Engineers was held at the Guildhall, on We inesday. 


| March 24. The principal guest was His Roya! 
| Highness the Duke of Kent, who, in proposing o 
| toast of “ The Institution,” mentioned that he hed 
| just been elected an Honorary Member. 3m 
humorously remarked that his speech m ked his 
first work as a civil engineer. He went on to ®! 
that he thought the activities of the ron 
covered a wider range than almost any oth nv 
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jin the country, since engineering Pp! 
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livelihood, either of brain or manual workers, of 
no less than one-seventh of the working population. 
We were living in an age in which the energies of 
man seemed to be devoted to the mechanical develop- 
ment of civilised life, and enjoyed leaving the 
“works” open toinspection. This was in contrast to 
the Greek and Roman civilisations, which, although 
they were equipped with a very highly-developed 
knowledge of engineering, were organised so as to 
conceal this technical ability behind a veneer of 
culture. The placing of engineering on an esthetic 
plane might well prove to be the outstanding 
achievement of the Twentieth Century. In replying 
to the toast, Sir Alexander Gibb, the President, first 
referred to the pleasure and encouragement given 
to the Institution by the presence of His Royal High- 
ness. Continuing, he said there were two things 
which he thought we, as a nation, might claim to 
have contributed to civilisation and to the world, 
the idea of a liberal constitution and the service 
of engineering. After paying a warm tribute to.the 
part played by the Royal Family in demonstrating 
the practicability of democratic government and 
the foundation of civilisation and development on 
the basis of engineering, Sir Alexander referred to 
the close interest in their work that the Duke had 
already on many occasions evinced, notably as 
patron of the International Congress of Chemical 
Engineering last summer. The Duke had referred 
to the large proportion of the population dependent 
for their livelihood on engineering, but he would go 
further and say that it directly or indirectly affected 
every man, woman, or child in the British Isles. 
It was the dominant factor in all international rela- 
tions, since it provided at once methods of com- 
munication, transport, and all means of defence. 
Engineering had, in fact, so rapidly changed the 
whole circumstances in which we lived, that we 
were finding the period of readjustment through 
which we were now passing extremely difficult and 
anxious. Sir Alexander, at the conclusion of his 
speech, proposed the toast of “The Lord Mayor, 
Sheriffs and Corporation of the City of London,” 
the reply being made by the Right Hon. The Lord 
Mayor. The toast of ‘‘ The Guests” was proposed 
by The Lord Macmillan of Aberfeldy, and replied 
to by The Lord Snell of Plumstead, the Chairman 
of the London County Council. 


ATMOSPHERIC CoRROSION TESTS ON WIRE IN THE 
UniTED STATES. 


An extensive scheme of long-time atmospheric 
corrosion tests on bare iron and steel sheets was 
put in hand in 1916 by the American Society for 
Testing Materials, and so convinced became the 
Society of the value of this form of test that the 
exposure of a similar series of iron and steel sheet 
specimens, furnished with metallic coatings, princi- 
pally of zinc, but including also cadmium, aluminium, 
lead and copper, was decided upon in 1925. Four 
years later a further series of tests on coated speci- 
mens of various shapes, and including hardware and 
tubular goods, was commenced. Progress reports 
on all these tests, many of which are, of course, 
still in course of completion, have been issued from 
time to time, and comments on them have appeared 
in our columns. With a view to gaining further 
knowledge on the behaviour of metallic coatings, 
the Society, some time ago, decided to embark upon 
& comprehensive programme of long-time atmos- 
pheric corrosion tests on steel wire and wire products. 
This has necessitated a great deal of preparation, 
but the specimens have now all been conveyed to 
the various exposure sites and are at present being 
placed in position. Eleven sites have been chosen, 
namely, Bridgeport, Connecticut ; Sandy Hook, 
New Jersey; Pittsburgh and State College, Penn- 
sylvania ; Ithaca, New York ; Lafayette, Indiana ; 
Ames, Jowa ; Manhattan, Kansas ; College Station, 
Texas; and Davis and Santa Cruz, California. 
Nearly 11,000 test specimens are involved in the 
*xposure tests, comprising aggregate lengths of 


81x miles of plain wire, over a mile of barbed wire, 


about half a mile of stranded wires, about two 
miles of farm fencing wire, and one-third of a mile 
of chain-link fence wire. Some of the samples are 
nen _copper-bearing and non-copper-bearing 
*el specimens, while others have received zinc, 


°opper, or lead coatings ; others, again, are stainless-| of steel to the structure. The ship was .now| the concentration of stress at their corners. Resist- 


steel wires of the 18-8 chromium-nickel or of the 
12 per cent. to 14 per cent. plain chromium type. 
The specimens will be examined periodically by an 
inspection committee and tests for tensile strength 
and ductility carried out at intervals. Special 
frames have also been installed to enable deter- 
winations of the effect of the gauge of the wire 
on the rate of the loss of zine to be made. It is 
anticipated that, among other data, the tests will 
give reliable information on the relation between 
the thickness of a metallic coating and its service 
life in different localities, and on the effect, if any, 
of the method of applying a coating, and the 
purity and continuity of the coating, on the protec- 
tion afforded against corrosion. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 


(Continued from page 343.) 


THE last paper taken on Wednesday, March 17, 
was by Mr. 8. J. Pigott, and was entitled “‘ Some 
Special Features of the S.S. Queen Mary.” This 
is reproduced, in abridged form, on page 387 of 
this issue. 

The discussion was opened by Mr. J. Austin, 
superintendent engineer of the Cunard White Star 
Line, who pointed out that the Queen Mary had 
been designed to make 44 crossings of the Atlantic 
per year, a service never before attempted. He 
regretted that the paper did not refer to the many 
special features of her accommodation, such as the 
air-conditioning in public rooms, and the entirely 
novel system of sanitary engineering, adopted after 
discussion of the problem with the London School 
of Hygiene and Tropical Medicine. He thought, 
too, that the author might have mentioned the fuel 
consumption, and made some reference to the 
boilers, which, he could say, had given no trouble 
of any kind. The Queen Mary was the first express 
transatlantic liner to have water-tube boilers. In 
the preliminary conferences on propelling machinery, 
opinions were divided as to the type of boiler, but 
the water-tube boilers had justified the eventual 
choice. Referring to the accuracy of the gearing, 
Mr. Austin commented that methods of hobbing had 
improved greatly, but it was still not possible to 
guarantee a perfect helix every time ; perhaps nine 
times out of ten it would be satisfactory, but the 
tenth would be found not to bear equally over the 
full width. He was glad to confirm the author’s 
statements regarding the successful operation of 
the Queen Mary in service. 

Mr. G. McL. Paterson, naval architect to the 
Cunard White Star Company, said that eleven 
years had passed since the question of replacing 
the company’s express ships was first considered, 
and he was glad to reflect that the programme was 
now half completed. The paper did not mention 
tides, but these had a predominant influence ; the 
vessel’s recent call at Plymouth was directly due 
to the incidence of the tides at Southampton. 
Structurally the ship was a remarkable achieve- 
ment, and although the majority of the passengers 
were accommodated in outboard rooms, the free- 
board to the lowest sidelight was approximately 35 ft. 
Had the suggestion to relax the scantling require- 
ments been pressed, he would have argued strongly 
against it. The maximum bending moment of the 
hull as built was about 60 per cent. of that due to the 
standard conditions, but he thought that strength 
| was not the only consideration. Regard must be 
given also to stiffness; there was a clear relation 
between deformation of the structure and noises 
due to working. It would be seen that there 
were only three expansion joints, and the question 
might be asked, Why have any atall? The answer 
was, because it was not possible to assess accurately 
the stresses in the superstructure. 

In dealing with the thrust of four propellers, 
ro transmitting 40,000 h.p., the original idea had 
been to rely on great local strength of the structure, 
| especially for the wing propellers, but there had 
| been a certain sympathetic response, hardly suffi- 
cient to be called a vibration, but noticeable at 
particular points. It was so slight as to be com- 
pletely cured by the addition of less than 110 tons 








phenomenally quiet—much more so than any 
other express liner within his personal experience. 

Engineer Vice-Admiral G. Preece, C.B., Engineer- 
in-Chief of the Fleet, sympathised with the engineer- 
ing difficulties, recounted by the author, with which 
the Royal Navy was also acquainted. The pro- 
pelling machinery of the Navy developed a total of 
about 10,000,000 h.p., and he would not consider 
it to be progressing if there were no failures. In 
connection with gearing, he observed, a helical angle 
that was absolutely correct as cut would be wrong 
when run under torsion. The blading failure 
interested him greatly. Ina stripped turbine it was 
usually very difficult to determine which component 
had failed first. Sometimes it was the shrouding ; 
a species of ‘‘ flap” developed, the blades began to 
vibrate, and the shrouding failed by fatigue round 
the holes. He thought, however, that the failures 
in the Queen Mary were due to genuine blade 
vibrations. The Navy had had similar cases, but 
very often they were complicated by disc vibrations. 
Destroyers which were driven hard in the recent war 
had developed this trouble, which was very difficult 
to guard against in the design stage, in vessels which 
must be prepared to steam at any speed. 

He did not think that the nozzle-plate failure 
was @ manufacturing defect. In the Navy similar 
trouble had been experienced in a saturated steam 
job, in which the blades, cast in place, formed part 
of the strength structure of the plate. It was 
noticeable that the cracks were all on the outlet 
side of the vane, although the inlet side was much 
deeper, and therefore, it might be supposed, more 
likely to flap. For naval work it had been decided 
that the new method of construction, as mentioned, 
must be adopted. 

Sir Westcott Abell, K.B.E., referred to the 
formula for the nominal stress in longitudinal 
members, with which his name was associated by 
the author, and said that he had tested this formula 
under very extreme conditions, and had proved it 
to possess great elasticity of application. He had 
also applied it to vessels of extreme proportions— 
breadth to length, and breadth to depth—and the 
results showed that it was correct in its general 
fundamental principles. Regarding transverse 
stresses, he had been impressed, so far back as 1914, 
by the fact that the rules of classification societies, 
while they looked well after strength, left the 
question of stiffness to the builders. In the general 
structural arrangements for the public rooms of the 
Queen Mary, great ingenuity had been shown, as 
also in such details as the methods of dividing 
large panels of plating, so that they did not pick 
up vibrations. He asked whether the author could 
state the complete weight of the steel structure 
alone. 

The exceptional sanitary equipment of the Queen 
Mary was remarked upon by Mr. H. H. Clay, who, 
speaking as a sanitary engineer, considered that her 
standard in this respect was equalled by only a 
few of the most modern hotels, Structural con- 
siderations involved by the presence of over 3,000 
sanitary fittings in one ship were sufficiently difficult, 
yet a system had been evolved which was self- 
cleansing under all conditions. In such work, 
experience indicated that efficiency depended on 
simplicity, and that little was to be gained by 
elaborate duplication. 

Mr. E. Potts, speaking on behalf of Dr. J. 
Montgomerie, who was unable to be present, com- 
mented that the layman might well be surprised 
that the problem of longitudinal strength, in a 
vessel of such size, was not more complicated, but 
the approximate formula (displacement multiplied 
by length, and divided by a constant) had proved 
very dependable ever since it was introduced to 
the Institution by Mr. William John in 1874. 
For nominal stress values the criterion could only 
be experience ; if the stress exceeded 5 (1 + aa), 
trouble might be feared. 

There was a difference between the strength 
decks of the Queen Mary and the Normandie, due 
|to the divided uptakes in the latter vessel. On 
| structural grounds single uptakes were certainly 
to be preferred, as it was difficult to assign a value 
| to the deck plating between divided uptakes, or to 
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ance to buckling was provided by longitudinal 
framing in the Normandie, but by the thickness of 
decks in the Queen Mary. He thought that the 
author had made out a convincing case for trans- 
verse framing, and agreed that stiffness was more 
important than strength in the upper parts of the 
structure. 

Mr. E. W. Blocksidge said that the paper afforded 
a welcome insight into the question of scantlings. 
The displacement of the Queen Mary was given as 
77,400 tons, and that of the Normandie as 66,400 
tons, but comparisons based on loaded displacement 
could hardly be applied to passenger ships. He 
thought that the Queen Mary might represent about 
the limit of size, but not of speed, and was inclined 
to doubt whether so much accommodation was 
justified for so short a passage. The large size did, 
however, permit a great amplification of protective 
devices, 

Dr. A. M. Robb was glad to have the records of 
service experience, given in the paper, and wished 
that the registration societies would come frankly 
into the open and discuss failures. 

Dr. J. Tutin, after commenting on the abandon- 
ment of balanced rudders in favour of the unbalanced 
type, in recent high-powered vessels, enquired 
whether, when the stripped blading was renewed, 
the same material was used for the replace blading. 

Mr. B. 8. Varty said that, having been personally 
concerned in supervising the building of the Nor- 
mandie, and also the subsequent alterations, he 
could testify that, in her, vibration had been 
entirely eliminated, He asked whether vibration 
had occurred in the Queen Mary, and if so, at 
what speeds and powers ? 

Mr. 8. J. Pigott, replying briefly to the discussion, 
said that the boilers had been mentioned, the actual 
statement being that “the boilers are in perfect 
condition."’ There had been rumours about the 
Queen Mary, many of them grossly exaggerated, 
and it was thought as well to make a report of 
the facts. There had been some vibration, in 
isolated spots, but it was now cured, with the 
addition of little more than 100 tons of material. 
With regard to turbine design details, they had 
wone on the principle that the devil they knew was 
better than the devil they did not know. The 
trouble with the blading was not due to material. 
‘The material had been changed for another of very 
similar composition, but that also failed; greater 
thickness, however, cured the trouble. It was 
possible for shrouding to cause a dangerous periodi- 
city, which disappeared when the blades were 
free. 

THe ANNUAL DINNER. 


The annual dinner of the Institution of Naval Archi 





tects, which was held on the evening of Wednesday, 
reverted this year, after last year’s informal function, 
to its former almost international character in that 
it was honoured by the presence of Their Excel- 
lencies the Belgian and Japanese Ambassadors, and 
« number of foreign naval and military attachés. 
The chair was occupied by the President of the 
Institution, The Rt. Hon. Lord Stonehaven, P.C. 
The toast list was a short one. After the loyal toasts 
had been honoured, the Rt. Hon. The Earl of 
\thlone, K.G., proposed that of “ The Institution 
of Naval Architects.”” Speaking of his travelling 
experiences the Earl remarked that he had found 
that the medium-sized vessel, of round about 
13,000 tons, was just as comfortable in rough 
weather as the modern leviathan. Later, he referred 
to the world-wide repute of the Institution and the 
lead it took in the scientific investigation of ship 
problems in which it worked in association with | 
the National Physical Laboratory. It was often 
forgo.ten, he said, that this latter organisation 
depended largely upon voluntary support, and a 
tribute was due to Dr. Baker for his painstaking 
work in connection with Tank experiments. The 
President, in what was a combined reply and a pro- 
posal of the toast “ Ships,” first paid a graceful 
compliment to the foreign guests and referred to the 
better understanding between nations which resulted 
from personal visits, of which that paid to the 
United States last year by the Institution and allied 
societies was an outstanding example. The growth | 
of membership of the Institution was satisfactory, 
as also was that of the Royal Corps of Naval Con- | 











ENGINEERING. 


[APRIL 2, 1937 





structors, and our shipyards were fully occupied. 
This year marked two centenaries of particular 
interest to members, viz., that of the practical 
application of Smith’s screw propeller, and that of 
the recognition of the status of naval engineers. 
Vice-Admiral Sir Reginald Henderson, K.C.B., 
Third Sea Lord and Controller, in the course of his 
reply to the toast, said that Great Britain had under 
construction or on order no fewer than 129 ships. 
These were for trade defence and sea communication 
and were not intended for anything else. The 
deadweight tonnage was over half-a-million, the 
horse-power aggregated three and three-quarter 
millions, and a personnel of 34,000 would be 
required. The Rt. Hon. Lord Essendon, also reply- 
ing to the toast, dealt with the present revival in 
shipbuilding. It was not wise, he thought, to put 
up prices of commercial shipping because of the 
unusual activity in naval work. To increase the 
merchant shipping fleet the best way was to meet 
an improvement in international trade by the 
removal of the restrictions that surrounded it. 


FRACTURE OF RivgeTep JOINTS. 


The business for Thursday morning, March 18, 
consisted of the reading and discussion of two | 
papers dealing with boilers. The Chair was occu- 
pied during the earlier part of the session by the 
Right Hon. Lord Stonehaven, P.C., and later by 
Sir Charles Sanders, K.B.E. 

The first paper by Dr. 8. F. Dorey was entitled 
* Note on the Chemical Intercrystalline Fracture of 
Riveted Joints in Boilers,’ and will be found re- 
printed, in abridged form, on page 392 of this issue. 

Eng. Rear-Admiral W. M. Whayman, C.B., 
on being called upon to open the discussion, said he 
considered Dr. Dorey’s paper to be informative, par- 
ticularly as his own experience in H.M. Navy 
and of operating conditions in the Merchant Service 
had led him to believe that the form of trouble 
described in the paper was unknown in marine 
boilers. Of the five cases quoted only one was a 
water-tube boiler and they were all, compared 
with modern land installations, of low working 
pressure. 

The composition of the feed water needed 
attention even with such pressures, and in 
the Navy, where really high pressures were not 
at present to be found, it was an old-standing 
practice to treat the feed water with the well- 
known lime-soda process in such a manner that the 
reaction was faintly alkaline. He had looked up 
records of various types of boiler water available, 
and the sodium silicate described as so harmful 
in the paper appeared frequently. The water used 
in the boilers of the Clyde steamer King George V, 
which worked at a pressure of 500 Ib. per square 
inch and with a high degree of superheat, was 
from Loch Katrine, probably the purest boiler 
water obtainable, but care was exercised to keep 
it only just alkaline. , 

Dr. W. H. Hatfield, F.R.S., 
Dr. Dorey was hardly justified in attributing all 
the failures he had quoted in the paper to chemical 
intercrystalline fracture. There were a number of 
causes other than caustic action that might give 
rise to cracks in boiler plates ; for example, working 
stresses and those set up during fabrication of the 
part. The cracks illustrated in the paper nearly 
all radiated or started from rivets, and one of the 
photographs of radiating cracks might well represent 
the results of cold-working, such as excessive drill 
pressure. 

Mr. 8. B. Donkin said that he could not quote 
cases of failure in marine boilers, but an example 
of a land boiler overseas which had exploded with 
loss of life might be cited. The part that failed 
was the lower mud drum of a water-tube boiler and 
had a double-riveted, double butt-strap seam. The 
parts were sent to this country for examination, 
the scale and surface deposits having been also 
collected, and he was called in on the case. The 
primary investigation showed a marked difference 
of opinion between the engineers, chemists and 
metallurgists engaged in it, and there was con- 
siderable doubt as to whether the cracks were 
intercrystalline or not. He considered that there 
were indications of constructional faults. The | 
rivet holes appeared to have been overstressed and | 


considered that | 





there was over-caulking of the heads which tended 
to set up stress in the plates. In some cases the 
holes were not completely filled, thus leaving space 
for the entry of concentrated caustic water. The 
boiler water normally used was satisfactory, but 
there was excessive concentration of alkaline salts 
in crevices of the seam arising from imperfectly 
butted plates. The worst part of the seam was in 
the region where the inner butt strap was pointing 
upwards, thus forming a pocket from which the 
concentration would not be removed by blowing 
down. On the general question, he considered 
that the stresses set up by punched instead of 
drilled holes might be responsible for accelerating 
the action of intercrystalline cracking. He sugyested 
as a possible safeguard the welding of the seam 
edges, at least in internal parts. 

Mr. E. F. Law said he thought that Dr. Dorey was 
right in pointing out that “ caustic embrittlement ” 
was not a correct definition of the condition under 
discussion, yet the term had been freely used 
in the paper. He would suggest the adoption of 
either “caustic cracking” or “caustic failure.” 
He thought the two types of failure caused by 
stress and caustic cracking, respectively, were of 
differing character and could be readily distin- 
guished. It was surprising that many cases of 
failure occurred after repair of a boiler, possibly 
due to new stresses set up. He was afraid it was 
not practicable to eliminate sodium silicate from 
boiler water ; it seemed to find its way in somehow. 


Mr. L. W. Schuster said he was glad to 
see the paper brought before the Institution. The 


scepticism with which the subject was often treated 
was, he believed, largely based on prejudice. It 
was advanced as proof of the unreality of caustic 
embrittlement that certain workers had been unable 
to obtain this form of cracking experimentally. 
In his own laboratory experiments he had neve 
failed to obtain intergranular cracks comparable 
with those found in service until recently, when a 
slight change of technique reversed this result. 
Noticing a difference in the surface of specimens, 
he came to the conclusion that some form of 
inhibition was taking place. Professor Straub had 
kindly supplied the result of his latest work in this 
direction, and it seemed beyond doubt that traces 
of certain chemicals could make all the difference 
in the success of an experiment. He, himself, 
thought that the method of applying the stress 
would probably prove an important factor. Using 
correct conditions, cracking similar to that taking 
place was readily reproducible in the laboratory 
in a comparatively few days. Failure in experi- 
ment, then, provided no support to opponents 
of the caustic embrittlement theory ; it was only a 
matter of defective experimental technique. His 
experience with steam boilers showed that severe 
intergranular cracking could occur after only ten 
months’ service. 

He thought Dr. Dorey’s recommendation as to 
the complete exclusion of sodium silicate from 


| boiler fluids, though it might be a wise precaution, 


was hardly justified in the present state of know- 
ledge of inhibitors and accelerators. Professor 
Straub had shown, for example, that in any town’s 
water supply the silicate content was sufficient to 
make the attack of caustic soda effective. It did 
not follow that because a crack generally started 
at a rivet hole the primary cause was undue riveting 
pressure. Cracks started at the points of highest 
stress, and in a joint the stress was naturally greater 
immediately round the hole than in the plate 
between rivets. Further, if an embrittlement crack 
was extensive, it was usually just as intergranular 
away from a rivet hole as near it. Intergranular 
cracks occurring above the water level could quite 
easily be set up by the boiler foaming or priming, 
and it was by no means unusual to find a white 
deposit outside a steam-space seam, which deposit 
came from the boiler water. Superheater tubes 
could, moreover, be blocked up by deposits of 
sodium hydrate and sodium carbonate. In marked 
cases of boiler embrittlement he had invariably 
found a sparkling black oxide indicating chemical 
attack. The cracks in such cases had characteristics 
exactly similar to those in cracked caustic evapo 
rators. 


Mr. Schuster then exhibited a piece ©! butt 
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strap from a boiler drum in which some only of the 
cracks were intergranular, and it was held that 
there was no evidence that caustic soda had leaked 
into the seam. The landing, however, contained a 
white deposit, which Mr. Schuster showed, by means 
of a simple chemical reaction, to be strongly alkaline. 
He continued with some comments on the disintegra- 
tion of austenitic steels mentioned in the paper, 
and concluded that it was possible for such steel to 
be immune from chemical embrittlement. It had 
been suggested in the paper that carbide round the 
boundaries of the ferrite crystals might be corroded 
by the embrittling solution. He had found by 
experiment that a high-grade wrought iron was 
just as susceptible to intergranular cracking as was 
a mild steel. It did not seem correct to assume 
that all the seams of a boiler were subjected to the 
same conditions. The workmanship at the several 
parts might be different, as also the type and 
magnitude of the stress and the facility for seepage 
and concentration. He would not expect all parts 
of a boiler to be similarly affected, let alone the 
whole of a range of boilers, especially if a small 
change in the contents of the water was able to 
cause inhibition. Further, in investigating a case 
of cracking it should be borne in mind that the 
state of the water at the time of the discovery of 
the trouble was not necessarily that which had 
always obtained. 

Mr. W. Hamilton Martin was of opinion that the 
method of manufacture of a boiler might have 
some influence on the susceptibility to chemical 
embrittlement, and cited a case in support in which 
a change in procedure had proved effective in 
preventing eracking, boilers made in the original 
way having been badly attacked. 

Dr. Dorey, replying briefly, said that, in spite 
of suggestions that the cracking in the cases quoted 
in the paper might have been due to other causes, 
he was convinced that these cases were definitely 
of a chemical nature. He was not attempting to 
dogmatise in the paper, but was merely desirous 
of making available to others such data as had been 
obtained in the organisation with which he was 
concerned. 


Tue Turmpie-Tuse Borer. 


The second paper of the Thursday morning session 
was contributed by Mr. E. F. Spanner and was 
entitled *‘ The Theoretical and Practical Design of 
Thimble-Tube Boilers.”” The paper first dealt with 
experiments made in order to investigate the late 
Mr. T’. Clarkson’s theory of impulsive generation in 
thimble tubes, but which tended to show that this 
was untenable. The theoretical principles of design 
of thimble-tube boilers based on the new findings 
were then discussed, and examples were given of 
the practical application of the principles to a 
number of such boilers for waste-gas utilisation 
and direct firing, as well as the application of the 
thimble-tube construction to calorifiers and heat 
exchangers. The paper will be reproduced in a 
subsequent issue of ENGINEERING. 

The discussion was opened by Engineer Rear- 
Admiral 8. R. Dight, C.B.E., who said that he 
thought the usefulness of the original heat-transfer 
tables prepared by the late E. H. Gibson would 
have been increased by definitions of the symbols, 
«ce. He would point out that the heat-transfer 
figures were somewhat vitiated by the exclusion of 
the effects of radiant heat. Circulation experiments 
carried out under atmospheric pressure were, he 
thought, apt to be misleading, and those on impulsive 
Zeneration of steam described in the paper were 
conducted at this pressure. He thought the 
question of the central spiral baffles shown in many 
of the illustrations should have been dealt with 
more fully. The possibility of corrosion had, for 
instance, not been discussed. 

__Dr. 8. F. Dorey also referred to the spiral baffles. 
The design shown in the author’s Fig. 7 was puzzling 
“Ss it seemed unlikely that it would bring the 
ore of the column of ascending gas into close 
contact with the thimble tubes. Examination of 
the later figures in the paper seemed to show that a 
more effective design of baffle, having a solid eylin- 
drical element with a continuous helical fin on the 
periphery, had been resorted to. The pitch of the 
Spirals differed in the two types. The design shown 


in Fig. 11 offered low resistance to exhaust gases. 
In boilers of this type the engine back pressure was 
less when the exhaust was going through the boiler 
than when passing the silencer. This was probably 
due to the cooling effect of the water-walls and the 
absence of turbulent conditions, the whole of the 
resistance, consisting of skin friction only. The 
degree of silencing was also remarkably good. The 
use of a central plug with helical baffles was sound, 
but it must be remembered that if attention were paid 
only to boiler efficiency the engine back pressure 
would go up. Designs for exhaust-gas boilers had 
therefore to be generally of the nature of a com- 
promise. In the direct-fired boilers it seemed to 
him that the furnace would do about two-thirds of 
the work. 

Mr. J. Hamilton Gibson, O.B.E., took up the 
point raised by a previous speaker as to the value 
of experiments with glass models. The late Mr. 
Clarkson had devised these to demonstrate that 
thimble tubes kept themselves clean by impulsive 
generation.. Their action was undoubtedly im- 
pressive to watch and it must not be forgotten that 
circulation experiments at atmospheric pressure 
had the advantage that the volume of steam was 
greater than at higher pressures and that therefore 
the bubbles were larger and their path more readily 
traced. Air entrained in the water also helped to 
make the effects visible. He thought Mr. Spanner 
had effectively disproved the automatic cleaning 
theory and had exercised considerable ingenuity 
in designing an arrangement which enabled thimble 
tubes to be used very satisfactorily without sub- 
jecting them to the risk of being burnt out. 

Mr. Spanner then replied. He had carried out 
his experiments at atmospheric pressure in order 
to reproduce the phenomenon demonstrated by Mr. 
Clarkson and had been successful with small tubes, 
but found that impulsive generation quickly broke 
down with increase in tube diameter. Theoretical 
investigation showed that it was not possible to 
produce impulsive -generation in thimble tubes 
above a certain size at atmospheric pressure, nor to 
produce this phenomenon at all under a working 
pressure of 100 Ib. per square inch. He had accepted 
the possibility of the general existence of impulsive 
generation from seeing Clarkson’s glass tube experi- 
ments, and it would appear that the Admiralty had 
also been misled by glass models working at atmo- 
spheric pressure. The idea behind the spiral flow 
direct-fired boilers was that the tubes should receive 
water at steam temperature and should be suffi- 
ciently high in the furnace to avoid the possibility 
of their being burnt out. The feed water was 
introduced just below the bottom row of tubes and 
not at the bottom of the boiler. 

He agreed with Dr. Dorey that in the direct-fired 
type of boiler only about 30 per cent. of the evapora- 
tion was derived from the thimble tubes. So far 
from this being a drawback it meant that more than 
70 per cent, of the scale would be deposited around 
the plain furnace and, of that in the 30 per cent. of 
water evaporated, a good bit of the scale-forming 
contents would have already be thrown down when 
it was raised to steam temperature. There were 
two designs of spiral deflector as pointed out by 
Dr. Dorey. The conical helix of Figs. 4 and 7 
were designed for waste heat boilers in which the 
gases were impelled through the boiler at high 
velocities. The cylindrical type was used in direct- 
fired boilers, There was no question of change in 
design due to experience ; this had shown them that 
the conical helix did ensure thorough entry of the 
gases into the tube nests. The difference in pitch 
between the conical helix and the spiral division 
plates in Fig. 7 was deliberate and, moreover, the 
direction of flow was different. These arrangements 
provided a good combing effect and a maximum 
degree of turbulence. He agreed with Admiral 
Dight that the Gibson heat transfer tables did not 
take radiation into account. This was because they 
were designed for waste heat recovery from gases 
at moderate temperature. The tables would need 
to be augmented for application to any case in which 
the gases were sufficiently hot to transfer heat by 
radiation as well as by forced convection. They had 
been used in the design of boilers which were proving 
entirely satisfactory in service. On the question of 








corrosion of the deflector plates, the boilers were 


designed so that the gas was not reduced in tem- 
perature below the dew-point. The plates were 
easily removed and the tube nests could always be 
readily cleaned from the gas side. The methods 
of design described in the paper had been proved 
sound from the tests and practice of three years. 


(Z'o be continued.) 








POSITIVE AND NEGATIVE 
ELECTRONS. 


On Saturday, March 20, Lord Rutherford of 
Nelson, O.M., F.R.S., delivered, at the Royal 
Institution, the fourth and final lecture of a series 
on “ Positive and Negative Electrons.’ He first 
remarked that, at the close of his previous lecture, 
he had been discussing the laws relating to the 
absorption of the very fast particles which appeared 
in the cosmic rays. There was good evidence that 
these consisted of about an equal number of fast 
negative electrons and positive electrons. Before 
dealing with the discovery of the positive electron 
and the peculiar properties it had, he wished to 
consider the position in which the physicist found 
himself some forty years ago. The negative elec- 
tron of light mass had been discovered in 1897, 
and it was soon shown that it could be produced 
in a variety of ways. There was, however, no 
evidence of the existence of its counterpart—the 
light positive electron. The lightest positively- 
charged particle that could be found was the 
charged hydrogen atom, or proton, which had a 
mass about 1,840 times greater than that of the 
negative electron. The idea arose, and the lecturer 
said he had been to some extent responsible for it, 
that there was an essential difference between posi- 
tive and negative electricity, since the latter could 
exist in disembodied units, whereas the former 
always appeared to be tied to an atom of matter. 

It was, however, now clear why the positive 
electron had not been discovered. The positive 
electron was actually a very rare visitor to our world 
and only appeared under exceptional conditions. 
When it did appear it had a very short life and 
then vanished in a blaze of radiation, and it could 
only be obtained by the expenditure of a very large 
amount of energy; negative electrons could be 
produced with the energy of a volt or two, but it 
was necessary to expend a million electron volts to 
produce a positive electron. The circumstances 
under which the positive electron, or positron, was 
discovered in 1933 were interesting. Anderson, 
making some experiments on cosmic rays at Pasa- 
dena, used a Wilson expansion chamber with a 
strong magnetic field at right angles to it, so that 
the speed of a particle entering the chamber and 
the sign of the charge it carried could be deter- 
mined as explained in previous lectures. In this 
way the famous photograph reproduced in Fig. 17 
had been obtained. A positron entered the cham- 
ber at the point indicated by the arrow, and from 
the curvature of its path was found to have an 
energy corresponding to 63 million volts. After 
passing through a sheet of lead 6 mm. in thickness 
in the centre of the chamber, it emerged with an 
energy corresponding to 23 million volts and travelled 
a distance in lead at least ten times greater than the 
possible length of a proton path of the curvature 
shown. It could not, therefore, be the track of a 
proton, and it was suggested that it might be a 
positive electron. The experiments were con- 
tinued for months before another similar result was 
obtained. 

Meanwhile, Professor Blackett, in the Cavendish 
Laboratory, was attacking the problem in another 
way, and obtained a whole series of tracks, called 
showers, in an expansion chamber, some deflected 
to the right and some to the left, as shown in the 
slide reproduced in Fig. 18. He concluded from 
this that half the tracks corresponded to negative 
electrons and half to positive electrons, the elec- 
trons being produced in pairs. If that were the 
case and the masses were the same, the energy 
of each would be mc*, m being the rest mass 
and ¢ the velocity of light, so that the energy 
required for the production of an electron pair 
would be 2 mc*, which was about a million volts. 
The next step was to see whether the positive 
electrons could be produced in the laboratory, and 
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a number of experimenters succeeded in showing 
that they could be produced by 7-rays of very 
high energy. The quantum energy of the rays 


must exceed a million volts, and it was usual to 
employ the y-rays from thorium, for which 
E Avy 2-62 million volts. The rays were 


passed through a sheet of lead in an expansion 
chamber to see if tracks curved in opposite direc- 
tions could be obtained. Electron pairs are pro- 
duced also by the passage of high-energy particles 
through matter. This was well shown by the slide 
reproduced in Fig. 19, due to Anderson, Millikan, 
Neddermeyer, and Pickering. It would be seen 
that a very fast particle passed through the lead 
plate with practically no deflection, while a nega- 
tive electron entering the lead at the top caused | 
a positive electron to emerge from the bottom, | 
this being indicated by the change in the direction | 
of curvature. The lower speed of the positive | 
electron was shown by the increase in curvature. | 
The negative electron of the pair was no doubt | 
absorbed in the lead plate. 
Referring to the production of electron pairs by | 
radiation, Lord Rutherford explained that the two | 
electrons did not necessarily escape with identical 
energy. On account of their proximity to the | 
nucleus, the positive electron would tend to be | 
driven out and the negative electron to be pulled in. | 
The sum of the kinetic energies of the two electrons | 
plus the energy 2 m,c¢*® involved in their creation | 
must, however, equal the quantum energy A v of | 
the radiation producing them. The slide repro- 
duced in Fig. 20 showed the production of a pair of | 
positive and negative electrons generated near a | 
nucleus each having an energy of about 500,000) 
volts. Considering next what happened to a| 
positive electron, the lecturer explained that when | 
a pair of positive and negative electrons were 
liberated by Y-radiation, the positive electron had 
to pass through matter in which negative electron: 
preponderated. Consequently, there was a great | 
tendency for it to unite with a negative electron, | 
and when this occurred the energy would disappear 
in radiation. It almost certain that two 
quanta hy», and h v, were produced in this way. 
such that A », hvg= 2m, + 4mv*, mand 
being the mass and velocity, respectively, of the 





was 


positive electron. 

Lord Rutherford then referred to another method 
of producing positive clectrons by transmutation 
which, he said, had been discovered by the Curie 
Joliots in 1934. If certain were bom 
barded with a-particles, transmutation occurred in | 
which positive electrons were emitted. If alumi 
nium were bombarded with«-particles from radium C 
«a form of radioactive phosphorus was produced 
with the emission of a neutron, and this radio 
active phosphorus, which had a _ half-period of 
3-2 minutes, turned into the stable element silicon 
with the emission of a positron. The changes | 
occurring were indicated by the following formule : 
Ah He; > Pi; neutron and P* +> Si. + | 
positron. This transmutation was effectively demon- 
strated by the lecturer, who exposed a sheet of 
aluminium for about a minute to the strong radia- 
tion from about 6 mg. of radium and then brought 
the radiated aluminium up to a Geiger counter 
connected through an amplifier to a loud-speaker. 
Numerous clicks were heard in the latter, due to 
the emission of positive electrons, and the number 
of clicks was reduced to about half the original value 
after an interval of three minutes. 

Returning to the question of the disappearance 
of a positive electron into radiation, which he had 
left in order to carry out the experiment above 
described, the lecturer went on to consider the 
evidence on which the view that the radiation was 
emitted in two quanta in roughly opposite direc- 
tions was based. Some experiments, he said, had 
been made by Klemperer with a special form of 
duplex counter known as a coincidence counter. 
The radioactive substance emitting positive elec- 
trons was surrounded by lead and placed between 
two counters, and the arrangements were such that 
a record was made only when a §-particle was 
liberated simultaneously in the two counters due | 
to the passage of two quanta of radiation in opposite | 
directions. The fact that numerous coincidences | 


elements 





were obtained with this apparatus served to show | predicted the existence of the positive electron onicharge and the neutron none, though 
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that the y-rays excited by the stopping of the 


positive electrons in the lead were emitted in the 
form of two quanta in approximately opposite 
directions. The radiation was also found to have 
the right energy of about half a million volts. 
It appeared, therefore, that every positive electron 
that vanished gave out two X-rays corresponding 
to half a million volts, and it would be very 
interesting to have an X-ray tube running on 
positive electrons with very low voltage. The tube, 
however, would not be of much commercial value 
since the energy required to produce the positive 





electrons would be at least a million volts. 

















19. 


Fre. 


Considering next the absorption of y-Tays in 
lead, Lord Rutherford said that as the quantum 
energy of the radiation increased, the Compton 
scattering, or the knocking off of electrons from 
the outer shells of the atoms, diminished, while the | 
production of electron pairs increased. As the total | 
absorption was the sum of the absorptions due to 
these two causes, it had a minimum value, which 
corresponded to quanta of energy of about three 
million volts ; the more energetic y-rays were thus 
absorbed to a greater extent than the less energetic 
rays. With regard to the energy considerations 
involved in the production of electron pairs, the 
lecturer explained that if the y-rays from thorium 
were passed through lead great number of 
Compton negative electrons would be produced 
and a certain number of pairs. Since for these 
rays the value of A » was 2-62 million volts, the 
energy relations could be expressed in the form 
h v = 2-62 E, E,, where E, and 
E, were the energies of the positive and negative 
electrons, respectively. It would be seen from this 
that E, could not exceed about 1-60 million volts, 
and actually it had been found experimentally that 
the maximum energy, when the proper corrections 
were made, was 1-55 million volts. Thus every | 
point connected with the production of electron | 
pairs had been verified in one way or another. | 
Lord Rutherford said he had hoped to discuss the 
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general theoretical grounds some years before its 
discovery. During the last ten years or so the 
theory of wave mechanics had been developed and 
had been successful in explaining many recondite 
properties of electrons and atoms. In a general 
theory of wave mechanics, Dirac showed that it was 
possible for an electron to exist in two different 
energy states, one of positive energy and the other 
of negative energy, and that both states should be 
taken into account. The energy of the free electron 
was either higher than the rest energy of the elec- 
tron m c* or lower than —m c*, and no intermediate 
values were possible. The question of how a 
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physical meaning could be given to this idea of 
negative energy then arose. Dirac suggested that 
somewhere below our visible world were an enor- 
mous number of negative electrons, unobservable 
and unknown, and all in this state of negative 
energy. A negative electron could be brought out 
of its negative-energy state by giving it energy 
greater than m c?, leaving a hole which would corte- 
spond to the appearance of a positive electron. 
There were certain difficulties in this theory, but 
it could be applied to calculations on the production 
of pairs, giving results in accordance with expert! 
ments. 

On the broad problem of the very asymmetri 
state of our world with regard to positiv and 
negative electricity, he said the nucleus car ied a 
positive charge and had a number of negative 


peculiarities of the expulsion of positive and negative | electrons outside it—a quite unsymmetrical ar- 


electrons from radioactive bodies for which the 
energies varied over a wide range, but that was a/| 
long story, 
with it. 

It was sometimes said that Professor Dirac had 





rangement. To explain how the positive electron 
appeared, he said the view was held that the 


and time did not permit him to deal/nucleus was composed of a certain number of 


protons which constituted the nuclear charge and 


of uncharged neutrons. The proton had a er 
hoth nat 
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about equal mass. No free positive and negative 
electrons could exist within the nucleus, but in the 
nucleus itself protons and neutrons were mutually 
convertible. If a neutron lost a negative electron it 
should turn into a proton, and if a proton got rid of 
its positive charge it should turn into a neutron. 
Theoretical physicists worked on the hypothesis that 
there was a certain chance of interaction between the 
two bodies in which one could pass into the other. 
The positive and negative electrons which appeared 
in transmutation were manufactured just before 
they were emitted, as the result of energy changes. 
It was also possible, since there were positive 
protons, that there might be negative protons, and 
another world might exist in which the conditions 
with which we were familiar might all be reversed. 
There might be a negative nucleus with positive 
electrons outside, and negative electrons would 
then be rare. We could imagine an atom in which 
everything was reversed coming down as a cosmic 
particle, and when the positive electrons and nega- 
tive protons disappeared there would be an enormous 
burst of radiation. It might be that some of the 
effects of the cosmic rays were due to this cause. 
However, the positive electron had only been dis- 
covered about three years ago, and although a 
good deal was now known about it, it was not 
known to what extent the theories at present held 
were likely to be changed in the future. 








THE ENGINEERING OUTLOOK. 
XI.—MaRINE ENGINEERING. 


ACTIVITY in marine engineering is dependent on 
the shipbuilding position, and shipbuilding on the 
earnings of shipping. While there remain many 
black spots—such as the position in the Pacific— 
shipping as a whole made a great recovery in 1936, 
as is shown in the remarkable rise in freight and 
time-charter rate indices given in Table I. While 
there was some falling off in the latter in the first 
half of 1936 compared with the position at the end 
of 1935, in the second half there was a very steep 
increase to the figure of 140 for December (1924 = 
100), compared with 84 for December, 1935, and 


TaBLe I.—Index Numbers of Shipping Freights and 
Time-Charter Rates. 








: Time-Charter Freigh' 
Periods. Rates. Rates. 
— * ictentnbodiatelibena 
1924 * an ee 100 100 
1925 ui ne oe 95 85 
1926 “ me ce 106 94 
--4 od - “ | 107 O4 
928 ie ct nail 97 387 
1929 a a a 107 34 
1930 ; me “an 77 65 
1931 a al 62 67 
1932 : a if 57 | 64 
1933 . oa id 63 | 61 
1934 ‘4 oa a 63 64 
1935 ee ay an 69 | 64 
1936 in ie ++] 84 76 
1935— | 
January .. aS oan 57 | 63 
February te am 53 | 58 
March . - S" 57 60 
~ a ste “ol 59 61 
May ; we 63 | 60 
June : a 64 60 
July ae a 64 | 63 
August .. mR: et 64 62 
September ‘ we 68 63 
October ‘ a 110 74 
November Py 2 102 71 
December le sh 84 76 
936— 
January a2 2a 73 | 76 
February. . ott as 69 73 
— ° °° eel 63 | 66 
. : See oe 
. *- ee ‘ 
June , ig <a 89 | 69 
y nih is wa 89 | 70 
August ed ao 68 | 74 
September sa me 04 82 
October e: 116 87 
Hovember oi iw! 129 | 88 
ecem ber ed 5 140 107 
the same figure for the whole year’s average in 


1936. Average freight rates in 1936 recovered 
to 76 compared with 64 in 1935—the best figure 
recorded since 1929. It should be mentioned, 


however, that there has been some setback since 
the end of the year. 

As stated last year, much credit for the shipping 
agreements covering minimum freight rates, &c., 


— be given to the Tramp Shipping Administrative 


mmittee, which was set up as one of the conditions 
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of the Government subsidy of two million pounds 
to tramp shipping. While the minimum rates 
agreed on were usually considerably exceeded by 
actual transactions in the markets, they prevented 
rates from falling to entirely unremunerative levels 
as they might have done if, owing to the sudden 
changes in the demand for tonnage characteristic of 
the grain and freight markets, a slump had occurred. 
Though in many quarters it is believed that the 
industry will be able to get along without any 
assistance after the end of this year, the subsidy 
was renewed for another year at the beginning 
of February, 1937. Some idea of the importance 
to shipbuilding and marine engineering of the profit- 
ability of tramp shipping can be obtained from 
figures given by Colonel Ropner at the time, 
namely, that depreciation in the case of 214 com- 
panies amounted to about eighteen million pounds 
since 1929, and that the total amount paid from all 
sources, including the subsidy, had been about 
eight million pounds, so that there had been a 
capital loss of some ten million pounds. 

The fact of the penetration by Japanese tonnage 
of the Eastern trade routes of the British Empire 
is scarcely disputable and forms a serious threat, 
not only to British shipping, but also to Imperial 
communications. The matter was dealt with by 
Mr. Alexander Shaw at the annual meeting of the 
P. and O. Company, and has since caused consider- 
able concern and controversy. Figures for subsidies 
paid in foreign countries, particularly for shipping, 
always run the risk of being misleading, but it is 
worth while pointing out that the Japanese Govern- 
ment have announced their intention of increasing 
their mercantile marine fleet (vessels of over 
100 tons) from the present total of 4,216,000 tons 
to 6,000,000 tons in five years. The official figure 
for subsidies, which are largely directed to this end, 
is 950,000/. in the current, compared with 640,000/. 
in the last, financial year, although it has been 
suggested that, in fact, the real subsidies are much 
higher. For instance, the estimated cost to the 
Government of the five-year development pro- 
gramme has been given in Japanese circles as 
150 million yen (8,750,000/.). It may be added 
that though the Japanese have concentrated on, 
and are a serious menace to, British shipping in 
the Pacific, they have lost ground in European 
and Australian waters, and in the Atlantic. For 
instance, in 1934, there were 48 Japanese vessels 
operating in the Atlantic, whereas last year the 
figure decreased to 33. 

It is interesting to note that a considerable measure 
of standardisation, both of ships and engines, is 
claimed to have been achieved in Japanese cargo 


now being built consist of three tonnages only— 
3,000 tons, 6,300 tons and 9,000 tons. There 
has been talk of carrying this policy even farther, 
to a single tonnage. The building of high-class 
cargo-liners in Japan has been considerably stimu- 
lated by a “scrap and build ” scheme along similar 
lines to our own, except that it is required that 
the tonnage scrapped shall be equal to the tonnage 
of new ships, although three years’ grace is allowed 
from the date of the official scrapping order. 

In spite of the improvement in freight and time- 
charter rates, the earnings of British shipping com- 
panies are still at a very low level, this being shown 
by the annual figures prepared by Fairplay for 
1936; 28 liner companies with a paid-up capital 
of 61,343,588/., reserves of 34,209,099/., and owning 
vessels totalling 5,401,296 tons gross valued in the 
books at 74,798,462/., earned a profit of only 
6,113,7361. After setting aside 4,213,149/. for 
depreciation, a dividend of 2-63 per cent. was paid— 
or only 1-69 per cent. on the capital and reserves, 
Forty-one cargo companies, having a paid-up 
capital of 12,451,926/., reserves of 4,681,434/. and 
debentures, loans, &c., of 3,914,198/., with a 
book value of vessels of 16,177,984/., and sundry 
debtors, investments and cash of 4,812,769/., earned 
a profit of only 1,082,889/. After setting aside 
673,5781. for depreciation, a dividend of 2:09 per 
cent, was paid, or 1-52 per cent. on capital and 
reserves, 

The importance of the contribution of shipping 
services to the trade balance is, of course, a common- 








place. Sir Vernon Thompson estimates that in 


tonnage in order to reduce costs. Cargo boats | 1930— 





See 385 





1936 this contribution may have reached nearly 
eighty million pounds, compared with ninety-four 
million pounds in 1913. After passing through a 
very difficult period for some years, employment 
in shipping was much improved in 1936, and by the 
beginning of this year there was stated to be practi- 
cally no unemployment among British white seamen 
in this country. 

The Schierwater Tanker pool, to which reference 
was made last year, has continued to function 
satisfactorily, and in February, 1937, the contribu- 
tion on voyage charters was reduced to 2} per cent. 
and on time charters to 3 per cent. A year ago the 
corresponding rates were 74 per cent. and 9 per cent. 
In April, 1936, they were reduced to 5 per cent. and 
6 per cent., but in September raised again to 74 per 
cent. and 9 per cent. Speaking at the Annual 
Meeting of the International Tanker Owners’ 
Association last October, Mr. Schierwater made two 
points of importance: first, that there were a 
number of long-term charters expiring at an early 
date, the vessels previously engaged on which 
would presumably be seeking employment in the 
day-to-day market ; and secondly, that there was 
a big potential danger from the large amount of 
new tanker tonnage now under construction. This 
additional tonnage might grow to a point at which 
it would be impossible for the pool to take care of 
it and provide laid-up allowance on the present 
scale. 

It is only a little over a year ago since schemes 
were still being discussed for laying up idle tonnage, 
and it is to be hoped that in the event of another 
slump it will be possible to evolve such a scheme 
more quickly. Meanwhile, however, the figures for 
idle tonnage in 1936 which, together with the figure 
at January 1, 1937, are given in Table II, show 
that further progress was made in bringing idle 
tonnage back into use last year. By January, 1937, 
a low record had been achieved at 192,779 tons— 
less than a tenth the maximum of 2,182,000 tons 
in October, 1932, little more than four years before. 
In October, 1929, the figure was 265,997 tons. 

TaBLe II.—Jdle Tonnage (Chamber of Shipping of the 

United Kingdom). 











Net Net 
Date. Tonnage. Date. Tonnage. 
1 1933— 
January 1 371,674 January 1 1,971,000 
April 1 363,355 April 1 1,836,000 
July 1 495,866 July 1 1,946,000 
October 1 415,399 October 1 1,572,000 
1 1934— 
January 1 329,771 January | 1,240,000 
April 1 236,242 April 1 .«| 1,079,000 
July 1 381,158 July 1 .-| 1,042,000 
October 1 265,997 October1 .. 818,000 
1935— 
January 1 000 January 1 878,416 
April 1 918,000 April 1 ee 705,699 
July 1 935,000 July 1 de 587,900 
October 1 1,002,000 October1 .. 502,462 
1931— 1936— 
January 1 1,593,000 January 1 423,205 
April 1 1,920,000 April 1 al 451,948 
July 1 2,044,000 July 1 .s 456,679 
October 1 2,089,000 October1 .. 373,107 
1932— 1937— 
January 1 1,966,000 January 1 192,779 
April 1 1,800,000 
July 1 2,196,000 
October 2,182,000 











Both the tonnage of vessels launched during 1936 
and the tonnage under construction at the end of 
the year were the best since 1930, as is shown by the 
figures given in Table III, page 386. The total 
tonnage launched during the year amounted to 
854,717 tons, compared with 467,087 tons in the 
previous year. The bulk of British shipbuilding 
last year was carried out for British shipowners ; 
762,955 tons were for home registration and 93,302 
tons for registration abroad. In spite of the fact 
that British yards are relatively well occupied for 
the moment, this is a point of weakness in the 
longer term outlook that has not escaped the atten- 
tion of the British industry. Mr. F. E. Rebbeck, 
President of the Shipbuilding Employers’ Federa- 
tion, drew attention to it quite recently, and it is 
understood that tentative conversations were 
arranged between British and foreign shipbuilders 
early this year. Sweden, incidentally, exported for 
registration abroad over 90-8 per cent. of her 1936 
launchings and Denmark 61-2 per cent. It is 
estimated that about 100,000 tons of shipping were 








launched last year in Germany for British interests. 
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International launchings in 1936, showing the per- 
centages for export, are given in Table IV, 

The British share of total world launchings in 
1936 was 40-4 per cent., a slight improvement on 
the previous year, when the figure was 38-3 per cent. 
The blocked mark balance system by which companies 
owning such balances could order ships from German 
yards, continued to operate in favour of Germany. 
In 1931, when the total tonnage launched was, 
however, much smaller, 298,106 tons were for home 
registration and 204,381 tons for registration abroad. 

On top of this rapid revival in shipbuilding, which 
has continued at an accelerated pace since the 
beginning of this year, has come the Naval rearma- 
ment programme, which started in all seriousness 
when the Washington Treaty expired at the end 











Taste IIl.—Shipbuilding Great Britain and Ireland. 
| Vessels under 
Vessels Vessels Construction 
Commenced, | Launched. (at end of 
| quarter). 
j 1 
Gross tons Gross tons. Gross tons 
1913 | 466,582 485,038 2,002,609 
1v29 | 
let Qr 362,358 289,834 } 1,357,375 
2nd ,, 428,400 392,888 1,453,906 
urd 360,087 | 369,445 1,448,355 
ith 499,020 | 472,938 | 1,560,254 
1930. | } 
lat Qr 426,570 | 844,609 | 1,614,993 
2nd ,, 230,466 468,023 1,392,063 
trd 160,714 378,585 1,116,746 
ith 131,995 296,843 908,902 
1931 
lst Qr 83,000 146,000 694,000 
Qnd ,, 23,000 | 170,000 556,000 
3rd 39,000 80,000 417,000 
4th 105,000 | 71,000 401,000 
1982 | 
Ist Qr 25,700 35,000 373,000 
2nd ,, 28,000 | 69,000 281,000 
ord 10,800 48,000 238,000 
4th 7,400 36,000 230,000 
1983 
lat Qr 77,000 13,000 252,000 
2nd ,, 50,000 11,000 287,000 
3rd 40,000 42,000 304,000 
4th 75,000 65,000 331,000 
1934 
Ist Or 203,000 | 35,000 = 481,000 
2nd ,, 147,000 | 36,000 =| 587,000 
i _ 77,000 183,000 | 604,000 
4th 93,000 207,000 } 597,000 
1935 
lat Qr 144,386 106,097 558,815 
2nd ,, 108,122 116,011 560,321 
ira 118,979 112,840 530,554 
4th 311,100 132,130 743,086 
1936 
lat Qr 5: 194,275 842,361 
Zad ,, * 167,958 848,732 
3rd 203,176 212,087 928,571 
4th 272,546 280,397 963,642 


the present year. 
naval work in 1937 is likely to average the equivalent 
of 500,000 tons gross of mercantile construction. It 
should be added that while only 55 per cent. of the 
available berths in the country were filled in January, 
1937, there is insufficient skilled Jabour to man more 
than a small proportion of the remaining 45 per cent. 

While it is impossible to go into great detail in 
the matter of mercantile shipbuilding, a few salient 
features may be pointed out. Belfast, where ship- 
building and marine engineering give direct employ- 
ment to about 20,000 people, was somewhat excep- 
tional in having a worse year in 1936 than in 1935, 
12 vessels totalling 62,525 tons gross having been 
launched compared with 101,906 tons gross (9 vessels) 
in the previous year. 


Taste I1V.—ZInternational Launchings for 1936. 


| Percentage 


| of Total 
Total Launching Launching 
| Launch- ; for that are 
ing. Export. Designed for 
| Export. 
Tons. Tons. | Per cent. 
United Kingdom 856,257 93,302 | 1-08 
Germany 379,981 199,742 | 52-60 
Japan .. 294,861 9, | 3-37 
Sweden - 154,044 | 139,795 | 90-80 
United States 111,885 | 2,334 2-10 
Denmark ‘4 97,537 59,706 61-25 
Holland 93,831 3,779 | 4-12 
| | 
Taste V.— Marine Engineering : Total Employment 
in the United Kingdom. 
Date Number Number Number 
. | Tnsured. Unemployed.| Employed. 
July, 1926 58,030 16,774 41,256 
oe leue 57,130 7,514 49,616 
1928 55,030 7,374 47,656 
1929 58,450 5,211 53,239 
1930 ‘| 60,670 9,347 | 50,723 
1931 ‘ 55,240 26,224 | 29,016 
1932 ; 50,530 20,274 21,256 
1933 | 46,220 21,833 24,387 
1934 . 46,750 13,621 33,139 
1935 . . 45,650 12,049 33,601 
1986 | 49,960 6,013 43,947 


The average size of the vessels ordered from Messrs. 
Harland and Wolff's Belfast yards was therefore 
smaller than usual, the largest being the Union- 
Castle Liners Dunnottar Castle and Dunvegan Castle, 


TABLE VI.—Unyrrep Kiryepom Exports or Mar 








of last year. The amount of marine engineering 
work required for naval vessels is, of course, rela- | 
tively very great. The new aircraft carrier, H.M.S. | 
Victorious, has gone to the N.E. Coast (Messrs. | 
Vickers-Armstrongs) and the engines to Messrs. Wall- 
send Slipway and Engineering Company, Limited. 
Messrs. Vickers-Armstrongs’ Barrow yard is to 
construct the second aircraft carrier H.M.S. Illus- | 
trious. ‘The naval yard of Messrs. Armstrong- | 
Whitworth has on hand the new battleship, King 
George V, two cruisers and four destroyers. Messrs. 
Cammell Laird, at Birkenhead, have the new 
7,000,0001. battleship Prince of Wales, as well as 
the 3,000,0001. aircraft carrier Ark Royal, which will 
be launched in April. It is generally expected, also, 
that two battleships for the 1937 programme will | 
go to two Clyde shipyards, Messrs. John Brown and 
Company, Limited, and Messrs. Fairfield Shipbuilding 
and Engineering Company, Limited. Apart, more- 
over, from new construction, there is a good deal of 
re-engining and similar work of direct importance to 
marine engineering being undertaken. Messrs. 
Parsons Marine Steam Turbine Company, Limited, 
Wallsend, for instance are installing new machinery 
in the battleship Valiant at a cost understood to be 
about 500,000, and Messrs. Fairfield Shipbuilding 
and Engineering Company, Limited, are to carry out 
similar work for the Queen Elizabeth. 

The 1936 Navy Estimates provided for the con- 
struction of seven cruisers, five of which are to be 
of the new 5,000-ton type “ Dido” class. Three 
are to be built by private firms and two in public 
dockyards, the Dido herself having been allocated 
to Chatham. The estimated cost of these cruisers | 
is about 2,000,0001. each, so that the above details | 
give some idea of the enormous increase in work | 
likely to result from the Naval programme during | 








Mr. Rebbeck estimated that the 


and Messrs. Sir Joseph W. Isherwood and Company, 
Limited, have placed an order with Messrs, Lithy: ws, 
Limited, Port-Glasgow, for the construction of two 
general cargo Arcform ships. This company had 
the largest output on the Clyde last year, viz., 79.340 
tons gross. 

The first report of the “ scrap and build ” scheme 
(British Shipping (Assistance) Act, 1935, Part II), 
published at the end of last year, showed that in 
the period March 18, 1935, to March 31, 1936, a 
total sum of 495,520/. was advanced to shipowners 
on account of loans amounting to approximately 
1,200,0001. approved in respect of the construction 
of 20 new vessels aggregating some 60,000 tons gross, 
It will be remembered that under the scheme, which 
has undoubtedly brought substantial benefits to 
the industry, advances may be made to persons 
qualified to be owners of British ships, to enable them 
to build new ships or modernise existing ships, on 
condition that, inter alia, they demolish two tons 
for every ton of new shipping built, and one ton for 
every ton of existing shipping modernised. Owners 
are allowed to buy ships for demolishing from 
foreign owners as well as to demolish British sh ips 
The advances are not to exceed ten million pounds 
in the aggregate and no advance is to be made after 
the expiration of two years from February 26, 1935 
(the date of the passing of the Act). It has been 
suggested that a certain number of the new orders 
placed towards the end of last year and at the 
beginning of this year were given to be in time to 
qualify for the “scrap and build ” assistance, and 
that after February 26, 1937, there might be some 
falling off. It is doubtful, however, if there is 
muck truth in this latter suggestion as the proportion 
of ships built under the scheme to the total tonnage 
is not very large. 

In contrast with 1935, which showed very little 
improvement in employment in marine engineering, 
the employment figure at July, 1936, of 43,947, 
showed a big rise over the 33,601 of the previous 
year. Unemployment, at the lowest numerical 
level since 1929, was halved compared with 1935, 
and was little more than one-fifth of that for the 
worst year, viz., 1932. The figures for employment 
in marine engineering are given in detail in Table V. 

As pointed out last year, exports of marine 
engines and machinery are relatively unimportant 
compared with those fitted to British ships. Whereas, 





INE ENGINES AND MACHINERY. (£000’s OmIrTeD.) 


1929. 1930. 1931. | 1932. 1933. 1934. 1935. 1936 
Pitted in Ships j 
1. Steam :- 
Reciprocating engines 1,081 1,311 520 245 101 160 221 
Turbines 718 683 831 176 81 67 | gone 
Boilers 736 837 503 201 R4 83 104 { 4 
Other machinery 538 633 591 232 186 61 155 
2. Motorships :— 
Engines ‘ 897 2,899 813 65 44 85 197 388° 
Other machinery o4 464 153 49 ~ 63 64 
Separate. 
Steam reciprocating 221 169 74 28 25 31 27 33° 
Internal combustion 461 477 237 223 364 395 378 403 
Total .. 4,746 7,473 3,722 1,319 893 877 1,23 1,819 
* Estimated. 


each of about 15,000 tons. A mail and passenger 
motorship similar to the Stirling Castle and Athlone 
Castle is under construction for the same line. 
Messrs. Harland and Wolff are now building the 
Southampton-class cruiser which is to be named 
Belfast, but are expecting more naval orders. 
The Wear, where two or three years ago activity 
was at a desperately low level, has made a remark- 
able recovery, and Messrs. William Doxford and Sons, 
Limited, Sunderland, now have a waiting list, while 
Messrs. Sir James Laing and Sons, Limited, and 
Messrs. J. L. Thompson and Sons, Limited, and 
Messrs. John Readhead and Sons, Limited, South 
Shields, are also active. Out of 50 vessels placed 
under the British Shipping Assistance Act scheme, 
24 went to Sunderland. At Clydebank, Messrs. 
John Brown have, of course, the sister ship of the 
Queen Mary in hand. It is estimated that the 
new ship will be of a tonnage approaching 90,000. 
A new 35,000-ton Cunard White Star liner has 
also been placed with Messrs. Cammell Laird and 
Company, Limited, Birkenhead, and will be started 
as soon as the Ark Royal is launched. Progress 
continues to be made with ships of special design, 


| however, exports of ships, as stated above, declined, 
|exports of marine engines, as shown in Table Vi, 
| increased during 1936 from 1,233,000/. to 1,819,000/, 
(estimated). These figures do not include marine 
steam turbines exported separately, since these 
are not recorded as distinct from steam turbines 
designed for other than marine uses. 








CALENDAR.—We have received a monthly tear-off 
calendar from the American Express Compary Incor- 
corated, 6, Haymarket, London, 8.W.1. 

British STANDARD SPECIFICATIONS FOR ALUMINIUM- 
Attoy Castines.—The British Standards Institution 
has published three specifications relating to oe 

5s! 


No. 702-1936 tor 


alloy castings, namely, - . 
: "as eae No. 703-1936 for Y-alloy 


aluminium alloy castings ; 





castings (as cast); and No. 704-1936 for — 
| castings (heat treated). The three s cifications one - 
general-engineering purposes and, hence, &pp!y to . 
| wider field than the respective British Standard Aireré) 
| Specifications Nos. L. 33; 2 L. 24; and L. 35, wi 
| which they are generally in accord, differing, ! riety 
|that relaxations are permitted which would or 
justified in the case of the latter. Copies of the spec! oa 
tions are obtainable, price 2s. 2d. each, post fre ‘" Are 


Publications Department of the Institution, - 
street, London, 8.W.1. 
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and for clearing port, led to the assessing of an avail- 
able steaming time between Cherbourg and Ambrose 
Channel Light Vessel of 112 hours. To accomplish this 
crossing by the gf winter route in 112 hours, an 
average speed of 29 knots must be maintained, and 
Wuite the general features and many details of the | from tank trials of the vessel’s model it was ascertained 


SOME SPECIAL FEATURES OF 
THE S.S. ‘‘QUEEN MARY.’* 


By 8. J. Pieort. 





design and construction of the Queen Mary have already | that 158,000 shaft horse-power would be required to 
been exhaustively described in the technical Press, it is! provide this speed under normal conditions in service. 


DIMENSIONS. 












































































































Length on W.L., 1,004 ft. 0. in. (length B.P. and cruiser stern : 
- at 38 ft. 9 in. W.L. moulded). Depth, Moulded, 83 ft. 3 in. to A deck — = 11-59 
Length B.P. 965 ft. 0 in. (after side of sternpost to fore side of D 
+ ~ stem at 38 ft. 9 in. W.L. moulded). r4t , L 4 
Breadth, moulded = 118 ft. 0 in - - 74 &. 6 in. to B deck g * 12-95 
Depth, moulded, 92 ft. 6 in. to promenade deck Le 10-43 Numeral L x D = 965 x 74-5 = 71,892 
D » Lx (B+ D) = 965 x (118 + 74-5) = 186,762 
Fig.1. S.S. QUEEN MARY 
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oy fitting that reference should be available; Another main factor of the design was the space to 
“tne ee of the Naval Architects to the| be devoted to the accommodation and the desirable 
on as nite of this great vessel and to| numbers and classes of passengers. The features of the 
ewe 4 4 “ - aap < which have not already been | general arrangements of the vessel, as eventually deve- 
weed - se er ep ___ | loped, are already well known, and it is not proposed to 
of the Queen — of the owners underlying the design recount them in detail. It may, however, be of interest 
maletaione oa was that she should be capable of | to give ‘some explanation of the fundamental factors 
oh the Aten p- ith @ sister vessel, a weekly schedule | underlying the dispositions finally adopted. It was 
their pee -w apy From their experience with | considered as an essential feature that the main, or 
of ee large ships, the period required for the| cabin, class dining saloon must be of sufficient size 
Stem tec in port, estimated at from 45 hours to | to accommodate all cabin passengers at a single sitting, 
ins as descr lation with time of arrival and depar-| and on one deck level. Even with the saloon extend- 
bthecsomee erminal suitable to the convenience of | ing the full width of the vessel, it was found that the 
atl gers, and the necessary periods at quarantine | length necessary to provide this capacity, together 
with space for suitable access and entrance, dictated 





2 Paper read before the Insti i i d b d : 
titution of Naval Archi- that this saloon coul not be locate low th y e 
tects, on Wednesday, March 17, 1937. Abridged. ot in the vessel 





than the bulkhead deck. It was also considered as a 


desirable feature that, as far as possible, the cabin 
passengers should be accommodated in outboard rooms 
located in the fuller mid-section of the vessel. As 
three decks above the wings of the dining saloon were 
necessary to provide such accommodation, the height 
of the promenade or strength deck above the bulkhead 
deck was thereby determined. The placing of the 
tourist accommodation aft of, and the third-class 
accommodation forward of, the cabin-class section in 
the vessel made possible the suitable arrangement 
of the promenade spaces and simplified the entrances 
and the working arrangements generally. Inter- 
changeability of the tourist and third classes to 
afford adaptability to meet changing seasonal require- 
ments is provided for on the deck immediately below 
the cabin dining saloon by tourist cabins extending 
forward to meet third-class cabins on the side of the 
vessel opposite to that of the working passage. 
Structural Arrangement and Scantlings.—Having de- 
termined the depth of the main structure to the 
strength deck and the required beam of the vessel 
from considerations of weight and stability, the problem 
arose as to whether the boiler uptake casings and the 
engine-room casings should be arranged on the centre 
line of the vessel or that these casings should be 
divided, with part placed nearer to either side of the 
vessel and providing a clear passage at the centre line. 
Very thorough consideration was given to these alter- 
native arrangements, and it was finally decided that 
the greater advantages obtained with the casing placed 
along the centre line of the ship. It was fully appre- 
ciated that with the casings divided, a more open vista 
through the public rooms resulted, but it was con- 
sidered that features obtaining with the undivided 
casings along the centre line, such as the following, are 
more vital:—The broader, uninterrupted flange of 
deck plating along either side of the strength deck and 
joined to the ship’s side plating ; the greater space avail- 
able for outboard accommodation ; the less interruption 
to the fore and aft passage-ways ; and the natural trend 
of the traffic through the public rooms to the sides 
of these rooms, leaving the more useful middle portion 
available as an undisturbed area. 
Following this outline of the basic considerations in 
the structural arrangement, it may be of some interest 
to place on record some notes on the actual quantitative 
basis on which the determination of the principal scant- 
lings was made. For reference, there is appended to 
this paper (Fig. 1) the hitherto unpublished midship 
section of the vessel. It will be obvious that in arriving 
at the scantlings shown on that section, the size of the 
vessel precluded any possibility of extrapolation from 
the accepted tables of the Classification Society—in 
this case Lloyd’s Register of Shipping—to whom the 
fullest acknowledgment is due for co-operation and 
assistance in the consideration of the vessel’s structure. 
The only feasible method was that underlying all hull 
structural design, namely, the provision of scantlings 
of the principal members which would result in the 
nominal stresses on these members, under standard 
conditions of bending moment, being no greater than 
those accepted in ships already known to give satis- 
factory service at sea. 
First consideration was given to the continuous longi- 
tudinal members of the hull as a girder, and to the 
assessment of the bending moment imposed on this 
girder. A first approximation to this was given by the 


well-known formula ut in which W = displacement, 


and L = length between perpendiculars. The desired 
scantling draught was that permissible from subdivision 
considerations, viz., 38 ft. 10 in., and with corresponding 
displacement of 77,400 tons, and the between per- 
pendiculars length of 965 ft., the bending moment was 
established at approximately 2,490,000 ft. tons. A pre- 
liminary determination of the scantlings on this basis 
and subsequent estimates of weights permitted a more 
exact estimate of the bending moment to be made, on 
the customary standard assumptions adopted for ships of 
more usual size. The vessel was considered to be placed 
on a wave of her own length in various conditions of 
loading, and the bending moment was calculated to be a 
maximum when at a draught of about 35 ft. with the 
crest of the wave amidships. This bending moment 
had a value of 2,602,500 ft. tons or nw =. being 
therefore, more severe than that resulting from the 
approximate formula, and this greater value was there- 
after used as the basis for scantlings. 

It was suggested that the above “ standard ” condi- 
tions of bending moment should be relaxed somewhat 
in the case of such large ships as the Queen Mary, it 
being contended in some quarters that waves of such 
great length are not encountered. Apart from the 
consideration that the bending moments so obtained 
are to be regarded primarily as comparative in associa- 
tion with purely nominal stresses, the contingency that 
large ships may encounter waves of ship’s length must 
be covered. In a paper to the Schiffbautechnische 
Gesellschaft (1935) by Weinblum and Block, dealing 











with wave observations during the research on the 
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San Francisco, it is stated that ‘it can be definitely | influences fore and aft throughout the ship, which it is 
said that even our largest ships in a severe storm meet | considered might be encouraged with longitudinal deck 
waves of lengths equal to or exceeding that of the | beams, and to avoid such transmission the system of 
ship.” stiffening beams was adopted, these being of somewhat | 

The standard of nominal stress to be accepted for| heavier scantlings than normal practice would have 
the strength of the longitudinal members was related | indicated. This is illustrated in Fig. 3, in which values 
to a formula put forward by Sir Westcott 8. Abell, viz., of I of beam sections are plotted on a base of (span) > 








i L 
P ” (1 r 008)" It has been found that the maxi- | (beam spacing). For normal practice, and for a given | 


mum stresses in several large vessels already showing | number of rows of pillars, this is found to give a straight | 
satisfactory structural behaviour are approximately | line as shown, and the differences in the values indicated | 
? ton less than that derived from the above formula. | for the beams adopted in the Queen Mary represent 
For the Queen Mary this deduction from the formula the excess considered necessary to achieve the desired 
result gave a stress of about 9 tons per square inch. | transverse rigidity, particularly in the upper parts of | 
However, it will be observed that some of the steel in! the structure | 
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margin provided by the longitudinal side protection 
and the complete power-operated watertight 
systems. 

Steering.—Another less frequently considered aspect 
of the safety question may receive fuller attention. 
In such a service as that operated by the Queen Mary, 
the regular visits to port necessitate that the vessel 


loor 


| should be readily and effectively mancuvred if the 


risks attendant on handling her in and out of harbour 
are to be minimised. 
In the choice of a type of rudder it was felt that 


| emphasis should be laid on quickness of response at 


small angles of helm and good course-keeping qualities, 
while giving full weight to the need for “ streamlining ” 
the after end in view of speed requirements. For this 
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structural members, namely, 
the transverse framing, ref- 
erence was first made to the 
Load Line Committee’s standard, but only to serve 
as a gauge with which to make comparisons with the 
framing fitted in other large vessels of which we had 
experience. The arrangement shown with deep web 
frames at every third frame space gives an average 
modulus very considerably in excess of the Committee 
formula requirements, but such a structure con- 
sidered essential to provide a reasonable degree of 
transverse rigidity A further consideration is that 
when vessels of such large mass come into contact 
with fenders or quay walls when berthing, &c., the 
forces experienced are such that great transverse stiff- 
ness 1s required. 

Reference has already been made to the promenade 
deck as the top of the main hull girder. In a vessel 
| of this size it is not feasible to fit continuous erections 
| above this deck, as the seantlings necessary to permit 

these being reckoned as part of the main hull girder 
result in such increase of top weight that stability | 


the upper parts of the hull girder, of which the pro- 
menade deck represents the top flange, is of high | 
elastic-limit quality. About 4,500 tons of this material | 
were used, and while its increased limit of proportion- 
ality permits higher stresses to be accepted, in associa- 
tion with reduced thicknesses, only part of this reduc 
tion was adopted. The maximum stress at the pro 
menade deck was then accepted at 9-32 tons per 
square inch. 

The resultant modulus of the members of the midship 
section contributing to the longitudinal strength (i.¢., 
shell, decks, double bottom, and longitudinal bulkhead) | 
was therefore 


18 


I 2,602,500 i , 
39 279,200 in.* tee 


this value resulting with the distribution of material 
1s shown by the midship section 


" " 





The modulus of the midship section may be expressed 


I becomes seriously affected. In the Queen Mary, the | 
in terms of the Load Line Committee Formula f ¥_Jferections have been relieved of excessive stress by | 
: d B| fitting three expansion joints 
and using d 38 ft. 10 in. and B 118, we have No very serious problems were encountered in the 
f 60-9. A diagram (Fig. 2) is given, showing a curve | design of the local structures associated with the 


| various public rooms in spite of the great size of some 
| of these rooms, and as the solution of each problem 
| was contingent on the internal arrangements in the | 
neighbourhood of the structure considered, these details 

are also given, reckoned on the basis of the bending | are not of general interest. It should be stated, how- 
moment shown in the Table ac companying the chart, | ever, that the utmost emphasis was placed on the main- 
VL} tenance of the main lines of pillaring and associated 
' | deck girders throughout the ship, and special attention | 

where not definitely known. | was paid to the avoidance of large free panels of de k 
As opposed to the idea of saving weight by working | plating by the addition of auxiliary girders wherever | 


of the f values proposed by the Load Line Committee 
for lengths up to 600 ft. and the necessary extension 
of this curve for this longer vessel, with comparable 
values for several other large values 


vessels. St ress 


these being approximated by using the coefficient 


the deck beams into the longitudinal girder strength, necessary. 
it is considered that in such large ships as the Queen| Safety.—The technical Press has already dealt uA 
fully with the attention paid by the owners to the 


Mary, the thwartship arrangement of deck beams in 
association with the usual fore and aft girders is 
eminently desirable in assisting to resist racking stresses, | ments and equipment of the vessel, notably protection 
which are likely to arise in severe form with such a | against fire. Stress should be laid on the very com- 
large extent of superstructure and the average rough- | plete standard of watertight subdivision, which com- 
weather conditions met with in the North Atlantic. | plies with the International Convention for the Safety 

It is desired to avoid the transmission of any vibratory | of Life at Sea, and indeed exceeds it, with the further 


various aspects of safety as embodied in the arrange- 


the after-hull form, was adopted, the solid deadwood 
forward of the rudder giving the qualities outlined 
above. These advantages are obtained at the expens« 
of greater torque than with a partially balanced rudde1 


| Accordingly, the Queen Mary is fitted with the most 


powerful steering-gear afloat. The area of the rudder 
is 509 sq. ft. and the designed torque 3,500 ton-ft., the 
gear being of the electro-hydraulic type with four rams 
operated by variable-delivery pumps and controlled 
through a servomotor by telemotor from the wheel 
house. The telemotor leads and the bridge wheels and 
mechanism are completely duplicated so that in th: 
event of any fault in one set, the quartermaster simply 
crosses to the other wheel, which is engaged by a simple 
change-over valve. 

Steering experiments were carried out on a wooden 
mode! of the ship fitted with self-propelling gear driving 
the four screws. The apparatus used, also the experi- 
mental procedure, was based on that desi ribed by 
Mr. G. H. Bottomly, of the National Tank Staff, in his 
papers on the “ Manceuvring of Ships ” (T'rans. 1.ES., 
1922, 1924, 1927, 1930). This permitted the measure- 
ment of: (a) Forces on rudder over a range of speed 
and helm angle (from which were derived rudder pres 
sures and torques. (b) The “initial ship-turning 
moments ” indicating the tendency of the ship to leav 
a straight course for a given angle of rudder 

The results were analysed in terms of the coeffici 
used by Bottomly, viz. :— 





Rudder Pressure Constant 


A V? 
1, 
tudder Torque Constant ilAVe 
M 
Ship-turning Moment Constant Cave 
where P = pressure on rudder in lb.; A = area 


rudder in sq. ft.; V = speed of advance in ft. per 
second; T torque on rudder stock in lb.-ft 
1 = mean length of rudder measured from centre © 
rudder stock in ft. ; M = turning moment about amuid- 
ships in lb.-ft. ; L = distance from amidships to centr 
of rudder stock in ft. 


‘ 
ft) 


In Table I the experimental results for a speed 
28} knots and for two angles of helm are given, a 
jue 


data from Bottomly’s work. selected to give 45 
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a comparison as possible although his experiments 
were for single- and twin-screw vessels, and his rudders 
all of relatively larger area. The results are 
given in coefficient form and also in terms of 
full-size values for the Queen Mary dimensions. 
In considering the comparative values, two factors 
established by Bottomly should be borne in mind. He 
showed that ship-turning moments for twin-screw cases 
were about three-quarters of those for single screws, 
while pressures and torques were about halved. Reduc- 
tions in fullness of form also produced a reduction of 
ship-turning moment. It is also known that reduction 
in the aspect ratio of the rudder (ratio of depth to 
jength) reduces the mean pressures, and as pressure 
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consists of four complete and independent sets of 
Parsons turbines and single-reduction gearing and is 
accommodated in two compartments, the sets for 
driving the two outer propellers being arranged in the 
forward compartment and those for driving the two 
inner propellers in the after compartment. Each 
set of turbines comprises high-pressure turbine, a 
first intermediate-pressure turbine, a second inter- 
mediate-pressure turbine, and a low-pressure turbine 
of the divided-flow type, which receive steam from the 
water-tube boilers at a pressure of 350 lb. per square 
inch, and finally exhaust to the condenser at 29 in. Hg, 
on a 30-in. barometer. At normal service power the 
high-pressure and first intermediate-pressure turbines 





represents a factor in the couple producing ship-turning 


Fig.4. 
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NotE.—Overall efficiency of turning gear to be tested before bedding of gearing teeth is commenced. 


Load available on teeth of each pinion 


from turning gear, about 29,000 lb. 


Proportion of normal working load available : H.P. pinion about 72 per cent., first I.P. pinion 
about 84 per cent., second I.P. pinion about 65 per cent., L.P. pinion about 62 per cent. 


moment this latter should also decrease. With these 
factors in view, and accepting “ initial ship-turning 
moment as a criterion of manceuvring power, it is 
seen that the Queen Mary rudder compares very | 
favourably with the cases examined by Bottomly. 

We take into account the torque required to produce 
the ship-turning moment, we may regard this espect 
of Steering efficiency as expressed by the ratio of | 
ship-turning moment : - 

‘ameeen rediee” and a column has been included in 
the Table giy ing the values of this ratio, from which will | 
be noted the excellent results for the Queen Mary case. 

During the steam trials of the ship, tests of the | 
Steering-gear were made at about 294 knots speed, 
when the pressures observed in the hydraulic cylinders 
eaated that the maximum torque developed during 
me tual operation of putting the rudder over to 35 deg, 

e dependent on the rate of operation of the wheel, 
am case exceeded the corresponding value of steady 
b me at this angle and speed estimated from the 
pa ots. It may be said that the vessel handles 
= ‘Puonally well in service, responding quickly to 

a <0 movement of the rudder, and has been 
for — y commented on by the officers responsible 

T navigation. 
Propelling Machinery.—The propelling machinery 





pressure and low-pressure at about 1,030 r.p.m. The 
power developed in each turbine is transmitted through 
a separate pinion for each turbine to a main gear-wheel 
coupled to the forward end of each propeller shaft, the 
revolutions being reduced by this gearing to about 
180 per minute at the propellers. The four propellers 


| are of the four-bladed “ solid” type, with diameter of 


19 ft. 7 in. and pitch of 19 ft. 2 in. Each set of machinery 


| was designed to develop about 40,000 shaft horse-power 


under normal service conditions. 

To meet emergency conditions which might arise 
by failure of any turbine part, provision is made for 
isolating the high-pressure and first intermediate 
pressure turbines and supplying steam directly to the 
second intermediate-pressure turbine. Should it be 
necessary the low-pressure turbine can also be by- 
passed, the exhaust steam from the second intermediate- 
pressure turbine being led direct to the condenser ; 
under such conditions the high-pressure and inter- 
mediate-pressure turbines could operate at full output. 

As absolute reliability of the machinery is essential 
to the fulfilment of an uninterrupted sailing schedule, 
every item of the design had to receive careful con- 
sideration. In this connection particular attention 
was given to the questions of the transverse vibration 
of blading and turbine rotors, &c., and also to the 





ssible torsional oscillations of the shafting and gearing. 

xperiments were carried out on a number of the 
segments of the reaction blading by fixing rigidly and 
applying periodic impulses by means of a variable 
frequency electro-magnet to confirm that the natural 
frequency of vibration of blading parts would not 
synchronise with possible service disturbances. Parti- 
cular care was given in the designing of the turbine 
rotors to ensure that sufficient margin exists between 
the frequency of transverse vibration and the running 
speed to avoid “ Mg se ” of the turbine rotors. By 
balancing statically large rotating parts such as the 
gear-wheels, muff couplings, and propellers, and dyna- 
mically balancing all turbine rotors and all gearing 
pinions, the smooth, quiet running of the propelling 
machinery in service was ensured. The rotors of the low- 
pressure turbines, each weighing approximately 42 tons, 
were the heaviest parts subjected to dynamic balancing. 

Careful analysis of the torsional oscillation charac- 
teristics of the rotation system indicated that greater 
flexibility would obtain with the power transmitted 
to the gearing pinions by means of shafting carried 
through the hollow bore of each pinion and connected 
to the pinion by flange attachments at the end of 
pinion remote from the respective turbines (Figs.4 and5). 

With the propelling machinery as placed in the 
Queen Mary and with the shafting designed to the 
dimensions dictated by the rules of surveying societies, 
it was found, on analysis, that the lowest natural 
frequency of oscillation occurred at practically the 
revolutions corresponding to normal service working. 
As such coincidence would impose stresses additional 
to the necessary torque load of the transmission of 
power to the propellers, a margin of safety was pro- 
vided by increasing the size of the line shafting to 
ample amount in excess of that dictated by the usual 
rule. 

With propulsion by geared turbines a critical con- 
dition of torsional oscillation obtains for each mass of 
the rotating system with respective separate position 
of node. Accordingly, with a propelling machinery set 
comprising four turbine-driven pinions transmitting 
power to a single gear-wheel, five critical frequencies 
are met with, and where a turning gear is separated 
by length of shafting from the main unit a sixth critical 
frequency results unless freedom of arrangement of the 
respective parts is sufficient to permit of “ tuning.” 
It was, therefore, considered necessary to analyse the 
system completely in order to determine the correct 
scantlings of quill and main shafts, &c., and thus keep 
all frequencies of vibration clear of the working speeds. 

The importance of the above analysis called for the 
closest collaboration between the staffs of the Parsons 
Marine Steam Turbine Company and of the builders, 
and the details are too extensive to be embodied in a 
paper of such general nature, but it can be stated that 
the principle of the treatment is generally similar to 
that given by Dr. J. H. Smith in his paper before this 
Institution in April, 1922. 

Critical Speeds.—The natural frequencies of vibra- 
tion for the inner shafts were estimated as follows :— 

205, 356, 606, 895, and 1,169 vibrations per minute. 

Assuming that with the four-bladed propellers there 
are four impulses per revolution given to the shafting, 
the corresponding critical revolutions would occur at 
approximately :— 

51, 89, 151, 224, and 292 revolutions per minute. 

For the outer shafts there is an additional natural 
frequency resulting through the turning gear-wheel 
being placed forward of the gear-wheel, and the follow- 
ing are the six natural frequencies :— 

202, 356, 604, 818, 895, and 1,184 vibrations per 
minute, 

and the corresponding critical revolutions approxi- 
mately :— 

51, 89, 151, 204, 224, and 296 revolutions per 
minute. 

Damage to the blades of a propeller would alter 
the uniformity of the respective systems, but it is 
considered that such contingency would not produce 
serious torque variation. On the steam trials, records 
taken by means of a torsiograph showed an almost 
complete absence of shafting oscillation, even at the 
above-mentioned estimated critical speeds. 

Reduction Gearing.—With an express passenger liner 
demanding schedule working from the very commence- 
ment of service, all parts of the machinery must be 
capable of doing full duty without a period of running- 
in, and ina geared turbine installation the satisfactory 
condition of the gearing is an essential factor. Accord- 
ingly, special and unusual measures were taken with 
the reduction gearing of the Queen Mary to meet this 
requirement, as hereafter described. 

Prior to cutting the teeth on the main gear-wheel, a 
cast-iron blank of similar diameter to the wheel for 
the Queen Mary was hobbed and the teeth gauged to 
confirm the accuracy of the mechanism of the hobbing 
machine. It may be interesting to note that about 
three months’ time was required to form the teeth on 
each gear-wheel. Each separate helix was machined 





in two cuts, and during the three weeks’ time required 
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for each cut it was essential that the hobbing should 
continue without interruption. To ensure against 
failure of gearing which would result through excessive 
pressure on any part of the gear-tooth surface, it is 
essential that the bearing of the teeth shall be as 
uniform as possible over the full length of the toothed 
surface. Accuracy of the helix angle is of first import- 
ance, together with true alignment of the pinions and 
the gear-wheel. 

With four pinions driving a single gear-wheel, the 
adverse effect of pitch variations is more pronounced 
than with fewer driving pinions. The improvement in 
parvenns mechanism has approached perfection, 

ut slight inaccuracies are yet encountered. By em- 
ploying the creep mechanism devised by the late Sir 
Charles Parsons, the effect of such inaccuracies in the 
hobbing is minimised by ensuring that the error is 
ramp circumferentially rather than localised, and 
these are usually corrected by the honing of the tooth 
surface. Also, it is unavoidable that with the trans- 
mission of power, torsional distortion is experienced 
in all pinions, although such distortion may be of only 
slight degree. 

With the assembling of the gearing for the Queen 
Mary the following procedure was inaugurated: The 
main gear-wheel teeth were honed on both the ahead 
and the astern working faces to remove the superficial 
markings incidental to the above-mentioned creep 
mechanism incorporated in the gear hobbing machine. 
The wheel and all four pinions were then assembled 


of the Atlantic were made in approximately seven 
months without interruption to the pre-arranged 
schedule of sailings, the performance of the propelling 
machinery can be considered as highly satisfactory. The 
means employed in correcting the more outstanding 
of such minor difficulties as did arise are considered of 
sufficient interest for special mention. 

Turbine Blading.—At the commencement of the 
maiden voyage, the finding of a small piece of metal 
lodged under a valve on the feed-heating bled-steam 
system indicated possible trouble in the port outer 
high-pressure turbine, and the viewing at Cherbourg 
by the removal of a sighting door showed pieces of blade 
shrouding missing and one blade fractured in the first 
row of impulse blading. Further examination on arrival 
at New York confirmed that similar conditions to a 
greater or less degree obtained in the first row of blading 
of each of the four high-pressure turbines. At New 
York the first row of blading was completely removed 
from the two turbines in which the damage was of 
greater extent, and on arrival at Southampton, on the 
completion of the maiden voyage, the first row of 
blading was completely removed from the remaining 
two high-pressure turbines. Accordingly, on the second 
and third round voyages the turbines operated without 
blading in this row of the first expansion stage. 

After most careful study of this unexpected problem, 
the opinion was formed that the failure of this blading 
had resulted during the overspeed trials in the Firth 





of Clyde, through the synchronising of the frequency 


TABLE I.—Resvrts or Steertne Tests anp Comparative Dara rrom BorTroMty’s ExPERIMENTS. 


Tests were made at 284 knots speed. 


Comparative full-size values are based on Bottomly’s coefficients applied 
to areas and dimensions for Queen Mary case. 

















| | > . , 
| | | | I —" ee Ship-Turning 
Rudder Rudder. Moment. 
Angie of | Experi- Aspect Number Prism hep 
Rudder ments Ratio of of Screws. | Coefficient 
(see below)} Rudder. . ‘| of Hull. \Constant P Constant T Constant M M 
} | } ! . Tons. ve 2 Tons.-ft.) es Ton-ft T 
| A Ve | tA V2 LA V2 
' 
Bl A 2 | 1 0-78 0-61 320-7 0-21 2,385 0-83 | &8-3 
{| B2 H 2 2 0-78 0-29 152-5 0-11 1,249 0-62 126-0 
i Bs J l l 0-80 0-59 310-2 0-24 2,726 0-64 59-5 
15 deg B4 A 2: 2 0-64 0-26 136-7 0-11 1,249 0-51 103-7 
B4 OB 2 2 0-64 0-26 136-7 0-11 1,249 0-47 95-6 
BA D ; 2 0-64 0-26 136-7 0-10 1,136 0-50 111-5 
| Ba J 1 2 0-64 0-26 136-7 0-11 1,249 | 0-32 | 65-1 
QM 1 4 0-63 | 0-236 | 125-0 0-06 720 0-439 111,500 155-0 
| Br Al 262 | 1 0-78 1-07 | 562-6 0-42 | 4,770 1-34 | 339,880 71-2 
| B2 H 2-16 2 0-78 0-70 368-0 0-32 3,634 1-29 | 827,190 90-1 
B3 J 1-83 1 0-80 1-16 609-9 0-52 5,906 1-21 306,880 51-9 
30 deg | B4 eA 2-62 2 0-64 0-51 268-1 0-24 | 2,726 0-98 235,900 86-5 
B4 B 2-62 2 0-64 0-50 262-9 0-25 2,839 0-38 223,200 78-7 
|} Ba D 3-22 Z 0-64 0-48 252-4 0-23 2,612 0-91 230,800 88-4 
| Ba. J 1-83 2 0-64 0-60 15-5 0-32 3,634 0-78 197,850 | 54-4 
QO.M 1-12 4 0-63 0-648 40°75 0-236 2 680 1-125 287,400 107-2 
Reference to Experiments B.1-——Bottomly, Trans, 1.E.S., 1922 Rudder Type Area Coeff Area < 100 
B.2—Bottomly, Trans. I.F.S., 1924 Ares, Voekt I D (ship) 
B.3—Bottomly, Trans. 7.#.S., 1927 A 1-90 
B.4—-Bottomly, Trans. 1.8.8., 1930 B 1-565 
D 1-565 
Q.M.— Clydebank Experiments H 2-04 
J 1-565 
Queen Mary 1-445 (Tests at 36 ft. 6 in. 
draught). 


in the gearcase, the pinion teeth being coated with 
thin red-lead paint for marking. A piece of leather 
was inserted between each pinion journal and bearing 
cover and the cover then tightened down on the leather 
to give a resistance to turning. The gearing was then 
rotated by employing the usual turning gear directly 
attached to the gear-wheel spindle. By this method, 
marking of all points of pressure was obtained on all 
gearing parts. Any high surface parts were then 
relieved in order to spread the bearing. As such gripping 
of the pinion journals does not produce torsion, a load- 
ing arrangement was devised consisting of a train of 
multiplying gears and a small friction brake, as shown on 
Figs. Gand 7. With this device attached to the coupling 
end of each pinion in turn, and with the gear-wheel 
driven by the above-mentioned usual turning gear at 
about 1/10 r.p.m., pressure loading on the gear teeth 
approaching that which would obtain at normal service 
power was reproduced. By such method the position 
of any heavy bearing on the gearing teeth was more 
definitely indicated anc by repetition of this process 
of marking and relieving, a bearing distributed 
over the full length of the tooth working surface was 
ultimately obtained 

From the commencement of the Queen Mary’s regular 
Southampton-New York service, attention was given 
to the gearing by skilled workmen at each in-port 
stay at Southampton, until the conditions of the gear- 
ing was considered entirely satisfactory. It is of in- 
terest to note that after seven months’ regular service 
it was decided, after examination during the winter 
overhaul, that the four gearing sets required no atten- 
tion, 


Service Experience with Machinery.—When the mag- 


nitude of the power installation of this vessel is con- 
sidered and the condition that twenty-eight crossings 





of steam jet impacts on the blading with the natural 
periodicity of vibration of this turbine blading. 
Support for this theory of coincidence of vibration 
frequency is given by the adjacent blading of lighter 
section and lower natural frequency remaining entirely 
intact. The blading of this first expansion of all high- 
pressure turbines was renewed with heavier and more 
rigid sections of similar material during an in-port 
stay of 13 days in July, and functioned satisfactorily 
throughout the successive voyages from that date 
until the lay-up for winter overhaul in December. 
Main-Turbine Nozzles.—Careful examination of the 
nozzle plates admitting steam to the first expansion 
of each high-pressure turbine carried out during the 
above-mentioned in-port stay in July, showed the 
nozzles generally in excellent condition, but, as a 
fracture had developed in a partition plate in the 
nozzle of one turbine, this nozzle was replaced by an 
available spare. At that time this fracture was attri- 


buted to damage incidental to the failure of the adjacent | and if the sand does not slump, surface moisture 
Examination after subsequent voyages dis-| present and the drying process is continued. 
closed definite fractures in the nozzle plate of each of | with the cone are continued at frequent intervals unti 
After most careful | the sand slumps on removal. 


blading. 


the four high-pressure turbines. 


investigation and a series of experiments, it was decided h 
that these nozzle plate failures originated with the added to the sand and the cone test repeated. 


process of casting the stainless-steel partition plates in 
the cast-steel nozzle plate frames. 


light welding, and there is every confidence that recur. 
rence of nozzle trouble will not be experienced, 

Main Condensers.—After the vessel had completed 
some six round voyages, failure of a condenser tube 
occurred in one of the main condensers. The failure 
took the form of a complete cross fracture, and on 
examination it was found that the outer surface showed 
heavy scoring at positions bane each of the adjacent 
tubes, and examination of the adjacent tubes showed 
similar scoring at position nearest the tube which had 
fractured. After further voyages three other tubes 
in very similar position in the condensers developed 
similar trouble. 

A baffle plate is inserted in the tube bank of either 
portion of each condenser, the function of which is to 
separate the air-cooling sections from the main body 
of the condenser tubing. These baffles form a water. 
shed, and as the tube which failed was in each case 
located immediately under the lower lip of the baffle, 
it appeared obvious that the discharge of condensate 
against the tube produced heavy erosion of the tube 
surface. Accordingly, tubes at this vicinity in each 
condenser are now replaced by solid bars of brass. 
The effect of such small reduction of the cooling surface 
is estimated as negligible. 

General.—Various other minor repairs and replace- 
ments resulting from ordinary service conditions are 
not worthy of special mention. 

The boilers are in perfect condition, and the blading 
of all turbines opened up for survey appear as unused 
as when closed up after completion in the builders’ 
works. 








THE ABSORPTION OF WATER 
BY SAND. 


Ir is a well-known fact that the water used in mixing 
|conerete comprises that required by the cement, 
}and a further quantity which is needed to damp the 
aggregate, and may, in part, be absorbed by the aggre- 
}gate. A report dealing with the latter subject appeared 
| in the August, 1936, issue of Public Roads, published 
by the Bureau of Public Roads of the United States 
Department of Agriculture. This was drawn up by 
Mr. D. O. Woolf, and deals with the water absorbed 
by fine aggregate, the object having been to devise 
a satisfactory method of determining the condition 
| of the sand such that the exterior surfaces are only 
| just dry, in the sense that there is no film of water 
}on them sufficient to make the grains adhere to one 
| another under surface tension, the water then being 
| all absorbed. 

Mr. Woolf pointed out how difficult it is to deter- 





| 


| mine this state by visual methods, and he discussed 


'two recognised tests which are sometimes adopted. 
In one of these, the kerosene method, a ratio is obtained 


| of the weight in air of a given volume of a permeable 





material (including both permeable and impermeable 
voids normal to the material) at a stated temperature 
to the weight of an equal volume of distilled water at 
the same temperature, the kerosene being employed 
to coat the sand grains. The second method, adopted 
by the American Society for Testing Materials, makes 
use of a 500-gramme sample taken from a saturated 
and surface-dried sand and placed in a quart glass jar. 
Water is added to the sample, drop by drop, with 
thorough shaking, until the sand grains just tend to 
adhere to the sides of the jar. The weight of the 
sample is then found and the sample dried to constant 
weight. The accuracy of this method also depends 
on the operator’s judgment. 

The new method advocated in Mr. Woolf’s report 
may be briefly described as follows :—A 1,000-gramm« 
sample of sand is immersed in water for three hours, 
and on removal is subjected to frequent stirring and 
exposed to a gentle current of warm air. When it 
appears to be approaching a surface-dry condition, 
trial determinations with a cone are commenced. 
The truncated sheet-metal cone used is 2 in. high, and its 
top and bottom diameters are 1} in. and 3} in., respect- 
ively. The sand, after filling the cone, 1s lightly 
tamped 25 times with a 12-0z. metal rod having a flat 
face 1 in. in diameter. The cone is then lifted vertically, 


1s 
Trials 
l 
To ensure that the sand 


as not been dried too much, a few drops of —— 
ter 


weighing the materials, the percentage of absorption 
can be obtained after the sand has been dried and 


It is evident that whatever the physical or chemical | again weighed. 


conditions which may obtain with this practice of 
nozzle-plate forming, the method is unsuitable for 


nozzles of the size required for the passage of such large | to 2-00. intere 
quantities of steam. The original nozzle plate in each | one in which the absorption 1s 


of the four high-pressure turbines has now been re- 
placed by a built-up nozzle formed by sections 
machined from solid bars of stainless steel assembled 


in a holding plate of mild steel, with all parts joined by | 


Mr. Woolf gives the results of various gradings of 
sands in which the fineness modulus varies from 3-4: 
A particularly interesting test recorded is 
given of sand from 


the same source but of varying gradings. From this 


it appears that there is a steady increase from | ~ per 
cent. for a sand with a fineness modulus of 2-10 
to 2-1 per cent. for a sand of which the fineness 
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Fie. 1. Drititrsa Bay in Macutne SuHop. 





Fie. 2. 
medulne is 3-47. Other tests also show a similar 
— increase in the absorption figures as the sand 
ecomes coarser. Cone absorption tests were made 


with sands containing some or all of the following 
materials :—Chert, feldspar, granite, gneiss, limestone, 
mica, quartz, sandstone, schist, shale and slate. 
In order to test out the four methods, namely, the 
Xerosene, A.S.T.M., cone method and visual inspection 
method, 12 laboratories were asked to co-operate in 
a2 investigation in which the same sands were tested. 
The results, it is claimed, show that the cone method 
ae attained by the different laboratories were 
most consistent. The visual inspection method 
“ame second, the A.S.T.M. method third, the kerosene 
method being the least accurate of those under con- 
‘ideration. The cone method has been adopted by the 
ae Association of State Highway Officials for 
‘e in their standard method of testing for specific 
gravity and absorption of fine aggregates. It has 
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also been adopted tentatively by the Joint Committee 
on methods of test for specific gravity of aggregates 
of two committees of the American Society for Testing 
Materials. 

It is of some interest to compare the results obtained 
with these fine sands with those in the table of absorp- 
tion tests by Mr. L. W. Page, who carried out supple- 
mentary tests on Mr. E. J. Lovegrove’s British Road- 
Stones Tests. Both these are included in the 1929 
edition of Attrition Tests of British Road-Stones. It 
may be seen there that the water absorbed per cubic 
foot was 0-26 lb. for six limestones with a specific 
gravity of 2-66. This would be equal to 0-16 per 
cent., which is much below the figure for limestone 
sand obtained by the cone method. The corresponding 
figure for flints is 0-21 per cent. 

It appears to be fair, in connection with this test, 
to remark that the time of absorption undoubtedly 
affects the results; for it is well known that in larger 





stones the absorption at two minutes, one hour, and 
twenty-four hours may show considerable variation. 
In view of the fact that the object is to determine the 
water contained in concretes, it might haps be 
better to carry out tests in which the ye a of 
absorption bore some relation to the time elapsing 
between the addition of water to the concrete and its 
mixing or placing, or to the initial or final set of the 
cement, for it may be that this method only indicates 
the degree of absorption attained in three hours, a 
time which seems to have been chosen mainly for 
convenience. 








THE WILLESDEN WORKS OF MESSRS. 
THE BRITISH . THOMSON-HOUS- 
TON COMPANY, LIMITED. 


Tue Willesden works of Messrs. The British Thomson- 
Houston Company, Limited, were established twenty- 
four years ago for the manufacture of switchgear, and 
have since been extended periodically, so that their area 
is now three times as great as that of the original 
building. As now arranged, they consist of an office 
building in which the managerial, sales, teehnical, 
accounting and allied staffs are housed, and three main 
factory buildings, each of which is self-contained as 
regards raw-material and component stores, machine 
shop and fabricating equipment, and testing plant. 
In general, too, each building is devoted to the pro- 
duction of a particular class or classes of switchgear. 
In addition, there are a number of smaller separate 
buildings in which special processes are carried out. 
The works as a whole are served by a fleet of electrically 
and petrol-driven trucks, and very complete arrange- 
ments have been devised for the welfare and health 
of the employees. As regards organisation, a special 
note may be made of the Mechanised Factory Instruc- 
tions Department, whose duties may be briefly stated 
as being the translation of the information given in 
the specifications and on the drawings into instructions 
which, when printed on cards, enable the appropriate 
stocks of material to be ordered and piece rates to be 
worked out. Information required by the stock and 
pay-roll sections is also collected, the work generally 
being facilitated by the use of a conveyor system which 
connects various strategic points in the organisation. 

The original factory, now known as building No. 1, 
contains the machine shop and the high-speed presses. 
Plating operations, tank rolling and fabrication of the 
switchgear structures are also carried out in it. Adja- 
cent to it is a welding school where operators are 
trained, it being a practice of the firm to undertake 
this important work themselves. An interesting feature 
of the machine-shop operations, which we noticed 
during a recent visit, is the application of jig-drilling 
to parts which are required in such quantities as would 
normally prohibit the use of jigs for economic reasons. 
To effect this, a work table, which can be moved in all 
directions, is employed on each machine. The com- 
ponent to be drilled is then clamped to the table, as 
shown in Fig. 1, and the location of the holes is 
determined from a master plate. The table can be 
accurately located in position from holes which are 
drilled in the plate at centres corresponding to those 
required for the holes in the actual product. This 
application of the pantograph system to drilling, it is 
claimed, enables extreme accuracy to be obtained and 
ensures the interchangeability of the parts. In the 
plating section, plant is installed for the electrolytic 
deposition of silver, as silver-faced contacts are being 
increasingly used in the switchgear produced by the 
firm. Good contact between the copper base and the 
applied silver over the whole area is obtained by the 
use of brazing plant, in which electrical heat and 
mechanical pressure are applied simultaneously. This 
building also houses the works’ substation, through 
which the energy required—amounting to some 
1,250,000 kWh per annum—is supplied from the public 
mains. 

No. 2 building houses assembly sections for a number 
of the smaller types of mining and industrial metal-clad 
switchgear, as well as for steel cubicles and the lighter 
classes of flat-back switchboards. In another section 
rural switchgear fitted with expulsion fusible cut-outs, 
pull-down switch fuses and pole-mounted circuit 
breakers is dealt with. Tests on the truck-type gear 
and switchboard panels are carried out by portable 
sets, which are also of the truck type, while an overhead- 
runway type testing set is provided for the mining and 
industrial switchgear. 

No. 3 building is the latest and largest in the works, 
and a general idea of its layout will be gathered from 
Fig. 2, which shows part of one of the bays where the 
heavy metal-clad switchgear is assembled. The 
building, which is 500 ft. long and 40 ft. high, has a 
floor area of 80,000 sq. ft. and is fully equipped not 
only for the assembly of this class of gear, but for the 
largest patterns of outdoor and indoor service equip- 
ment. One section is devoted to the assembly of 
oil-filled bushings and another to that of cirouit- 
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breakers for all pressures up to 220 kV and with 
rupturing capacities up to 2,000,000 kVA. Control, 
relay, and heavy-current alternating and direct-current 
panels are also assembled in this building. The general 
features of this equipment will be familiar to readers 
of Exorneerino from the articles that have appeared 
in our columns from time to time, but mention may 
be made of a few of the latest details which we noticed 
during our inspection. 

Fig. 3, for instance, shows the special channel-type 
copper "bus bars which are being employed for heavy 
currents. Bars of this pattern are used on a switch- 
board which is being installed in a sugar refinery 
owned by Messrs. Tate and Lyle, Limited, and have a 
current-carrying capacity of 18,000 amperes. Other 
work at present in the shops includes a 132-kV circuit 
breaker fitted with oil-blast explosion pots and rated 
at 1,500,000 kVA. This is generally similar to those 
already employed on the grid. Another item for the 
Central Electricity Board is a 66-kV_ oil-immersed, 
electrically-operated, three-point isolating switch. This 
is fitted with a special are control, which enables a 
magnetising current of 40 amperes to be broken. The 
use of this equipment renders it possible to isolate 
tee’d cables, and it is intended for use on the 66-kV 
London cable system. We also noticed a bank of 
13 double-breaker, 33-kV, 1,500,000-kVA, oil-immersed 
double *bus-bar equipments for the new Mulajore 
power station of the Calcutta Electric Supply Cor 
poration 
duplicate single breaks and the oil content of the 
tanks is specially low, thus making for compactness, 
Oil-immersed isolators are used for disconnecting the 
breakers instead of plugs and sockets. The 33-kV 
cellular-pattern double *bus-bar equipment for control 
ling the new generating plant at the Barton power 
station, Manchester, also circuit -breakers 
with a small oil content. 

In concluding this short account of the Willesden 
factory, mention may made of the test-house, 
view of which appears in Fig. 4. This is equipped with 
2 1,000,000-volt, single-unit testing transformer which | 
is supplied from a 1,100-kVA sine-wave alternator. 
This alternator is driven by a 900-kVA synchronous | 
motor which is also used for correcting the power | 
factor of the works supply. Oil-filled bushings, which 
have to undergo puncture tests, are immersed in a 
tank which contains 15,000 gallons of oil and is sunk 
in the floor, Provision is also made for testing switch- 
gear under all kinds of atmospheric conditions, special | 
devices be ing installed to simulate rain, mist, and 
tropical heat. Other equipment includes a_ high 
capacity impulse-testing apparatus which is designed 
to simulate lightning conditions up to a maximum 
pressure of 1,400,000 volts. The condenser bank of 
this equipment comprises 28 0-5-mf. Pyranol units 
which are connected to a Marx circuit and are charged 
by a half-wave rectifying Kenotron equipment which 
is excited from a 150-kV transformer. High-voltage 
inductances and resistances are included for connection 
to the discharge circuit so as to adjust the wave shapes 
to suit the particular tests. 

The controls for all the test equipment are located 
on a gallery and are interlocked with the main doors 
so that accidents may be avoided. 


embodies 


be a 
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NOTE ON THE CHEMICAL INTER- 
CRYSTALLINE FRACTURE OF 
RIVETED JOINTS IN BOILERS.* 

By 8. F. Dorey, D.Sc 


DuRING the past twenty years much attention has 
been given to the question of what is known as the 
chemical or caustic embrittlement of steel. Many 
cases of cracked plating in boilers, and some explosions, 
have been attributed to chemical embrittlement, but 
investigations on the subject have been confined to 
land boilers or to apparatus used in the manufacture | 
of caustic soda. Marine boilers have hitherto been 
considered to be immune from the trouble, but as a 
few cases have occurred in the past three years where 
the shells of marine cylindrical boilers fitted in vessels 
classed with Lloyd's Register of Shipping were found 
to be so seriously cracked that the f 





In these units the breakers are fitted with | 
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18,000-AMPERE CHANNEL-TYPE 


"Bus Bars. 





Fre. 4. 


be more accurately referred to 
fracturing due to chemical action. 
of caustic embrittlement of steel w 


as intercrystalline | and is not transcrystalline as is the case 

When the theory | failure. 
as first propounded, | 
wilers were unfit | much adverse criticism was directed against it, but | 


INTERIOR OF Test Hovse. 


with fatigue 
(5) The boiler water is strongly alkaline and 
| low in sulphates. 

In three cases of marine boilers to which reference 


for further service anc were condemned, it is well|@ careful and unbiased examination of the evidence | has been made, all these characteristic features were 


that marine engineers should be warned that their leaves no room for doubt that steel can be rendered | present with the exception th 


attention should be directed to the matter. The 
term ‘ caustic embrittlement " is really a misnomer. 
[he steel remains ductile, but is fissured through the 
grain boundaries. It is not certain that the phenomenon 
is due to the action of pure caustic. Recent investi 
gations indicate that it is probably due to the presence 
of sodium silicate in the soda and in other chemicals | 
Attention was first of all | 


commonly used in boilers. 


drawn to the matter through the failure of vessels 
used in the manufacture of caustic soda, hence the | 
term “ caustic embrittlement,” which, however, may | 


* Paper read before the Institution of Naval Architects | 
on Thureday, March 18, 1937 Abridged 


defective by this form of chemical attack. 


The features of the attack in boilers are characteristic | amount of sulphate. 
}and well defined, and for all practical purposes are | first drawn to the fact that a number of rivé 
| independent of the quality of steel employed in their} had fallen off in the longitudinal shell joints an 
(1) The cracking is confined | investigation, it was found that there was evider 


construction. 


They are : 


at the water analysis in 
1 of the 
at 


one case was not carried out for the determinatior 
In each case attention was 
t points 
i, on 
ice ot 


to the plating in way of riveted seams. The plating | cracking in the outer butt straps. The outer strap 


away from the seams is unaffected. 


below the water-level are equally liable to this form of | way were found to be extensively cracked 
(2) The cracking begins at rivet holes and | faying surfaces, the origin of the cracks being 4 


cracking. 
on the surfaces in contact—not at the outside surfaces. 
(3) The cracking of the plating is usually accom- 


panied by the breaking off or cracking of rivet points, 
and this is usually the first observable symptom. 
(4) The path of the cracks is along the grain boundaries, ' 


Joints above and | was then removed and the strap and shell pla 


ting in 


on the 

t rivet 

holes. Samples of the defective material were then 
which revealed that 


| subjected to full investigation, 
| initially the steel was perfectly satisfactory 
| the cracks were inter-crystalline. ; 

An example of failure was found in a marine 


und that 


ylindrical 
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boiler condemned after four years’ service, the working 
pressure being 180 Ib. per sq. in. While under steam, 
water and steam were observed coming from under the 
lagging on the side of the boiler, and on removal of the 
lagging a crack was observed in the strap of the longi- 
tudinal joint. The boiler was emptied, and on examin- 
ing the inside strap it was found also cracked about 3 ft. 
long in way of the rivets. Etched microphotographs 
showed that the cracks were essentially intercrystalline 
in character, and that rupture occurred only occasion- 
ally through the material of the crystals themselves. 
\ further case refers to another marine cylindrical 
boiler which failed after six years’ service, the working 
pressure being 260 Ib. per sq. in. In the butt strap 
cracks were found radiating from the circumference 
of the rivet holes, while some rivets had fractured at 
the junction of the shank and head. The fractured 
surfaces of the rivets were coated with a white deposit 
which was distinctly alkaline. Chemical analyses 
were made of the boiler materials, and gave composi- 
tions quite normal and indicative of good metallurgical 
practice. Mechanical tests also showed that the 
physical properties were satisfactory. 

Possibly one of the simplest methods for revealing 
cracks is to magnetise the suspected area and spray with 
a solution of paraffin oil and fine iron filings. Any 
crack, not visible to the naked eye on the surface, 
will then be observed by the filings piling up along 
the line of the crack. It has been urged that cracking 
of the plating such as has been described is due 
solely to an entirely different cause, viz., excessive 
riveting pressure, but there is clear evidence which 
effectually disposes of such an argument. (1) Cracking 
by excessive rivet pressure would reveal transcrystalline 
failure and grain distortion. (2) It has been shown 
in the United States that failures revealing the charac- 
teristic features of caustic embrittlement were largely 
confined to certain areas where the feed-water used 
contained sodium carbonate. Replace boilers failed 
in the same way, while boilers made at the same time 
by the same makers and sent to other districts having 
a different water supply were quite free from trouble. 
Experiments carried out indicate, however, that it is 
possible to develop intercrystalline cracks in boiler 
plate material and rivets which have been overheated 
and subsequently stressed above the yield-point. 

In some cases it has been claimed that cracking has 
been due to pulsating stresses causing fatigue at the 
locally stiffened boiler-shell joints. Experiments have 
shown, however, that it is not possible artificially 
to produce intererystalline fractures such as occur at 
boiler joints by applying alternating stresses, yet this 
type of fracture could easily be obtained by immersing 
boiler steel statically stressed up to or slightly beyond 
its yield-point in a suitable alkaline solution at the 
right temperature. Parr and Straub and other well- 
known investigators have established that caustic 
embrittlement can only occur when the material is 
stressed to the yield-point. Baumann holds that even 
with the lowest possible rivet pressure consistent with 
properly formed rivets, the material at the joint is 
actually stressed beyond the yield-point, and Straub 
in the laboratory produced caustic embrittlement in 
riveted specimens which were not stressed in any other 
way. It may be difficult for some to look with perfect 
equanimity upon the use of material stressed beyond 
the yield-point, and it is, of course, true that if the 
whole joint were so stressed it would be bound to fail 
in the long run. The fact is, however, that this stress 
only obtains in the vicinity of the rivet holes. At 
the same time it must not be forgotten that in bending 
the shell plate circular the material is necessarily 
stressed beyond the yield-point. 

Although intercrystalline cracking of boiler plating 
at riveted joints is not due to excessive riveting pressure 
alone, evidence has been found in certain cases that 
cracks were first started by overstressed material, due 
to excessive riveting pressure, in either plates or rivets, 
or both. This cracking, however, would be conducive 
to intercrystalline fissuring of the stressed material 
where exposed to the action of caustic. In one case 
lately, other cracks were found in rivets and plate 


adjacent to the first cracks which showed no caustic 
inclusion. On examining the rivet holes the surface 
at the edge of the rivet hole was found to be depressed 
about ,' in. and cracks starting from the edge of the 


rivet hole were found, together with cracks in the necks 
of the rivets, indicative of very excessive rivet pressure. 
These cracks were of transcrystalline character. 
Experiments carried out for Lloyd’s Register of 
Shipping on the effect of work hardening in the vicinity 
of rivets showed differences in Brinell hardness 
numbers of 50 points between plate under a rivet and 
plate away from rivets, while Izod impact tests gave 
‘or the plain plate material an average of 20 ft.-Ib., 
compared with an average of 6 ft.-lb. for plate in 
Way of rivets holes. Experience indicated that the 
most suitable riveting pressure was about 60 tons per 
“quare inch of rivet shank area. Recent tests carried 


oa for the author by Messrs. John Brown and Com- 
ny, 


Limited, on a riveted double-butt strap joint 





of 28/32-ton boiler plate and with a riveting pressure 
of 81 tons per square inch of rivet section, showed 
that whereas the Brinell hardness number of the 
shell in way of the rivet holes was increased by 27 per 
cent. above its original value, the Brinell hardness 
of the butt straps in way of the rivet holes was increased 
by 36 per cent. This indicates that the effect of 
work hardening is greater in the butt straps than in 
the shell plating, from which it may be inferred that 
embrittlement will take place more quickly in the 
straps, and this is borne out in practice. 

Research into the action of caustic soda upon mild 
steel subjected to conditions of temperature and stress 
encountered in boilers up to working pressures of 
700 lb. per square inch has revealed that no attack 
takes place with concentrations normally occurring. 
With a 10 per cent. solution of caustic, however, a 
considerable reduction in the tensile breaking strength 
of the steel has been observed, with evidence of inter- 
crystalline breakdown. It has not been definitely 
established what is the minimum alkaline concentration 
at which chemical intercrystalline cracking may take 
place. Straub suggests a concentration equal to not 
less than 100 grammes per litre, a concentration con- 
siderably in excess of that at which a boiler could be 
normally worked. It is of interest to consider how the 
alkaline concentration takes place. However care- 
fully a boiler may be made and caulked, fluctuations 
in pressure and temperature cause slight opening of 
the seams through which water enters. In the seam 
the water is evaporated and the solid constituents are 
left behind, and this cycle goes on until the concentra- 
tion point is reached at which attack on the steel takes 
place. This point is not so quickly reached if there 
is a leak through the joint, as then the solid consti- 
tuents of the water are deposited outside the joint. 
If the leak is stopped by external caulking excessively 
applied, this not only gives an opportunity for a rapid 
concentration of the caustic but overstresses the 
material, conditions jointly liable more quickly to 
initiate intercrystalline breakdown. 

What appears to be an important advance in the 
study of the subject has resulted from experiments 
carried out in the United States by Schroeder and 
Berk on the action of solutions of sodium silicate and 
sodium hydroxide at 250 deg. C. on steel under stress. 
These investigators were unable to obtain caustic 
embrittlement failure when using chemically pure 
caustic soda, but failure was rapidly attained when 
commercial caustic soda was used. Upon analysis, 
the commercial soda was found to contain sodium 
silicate, together with the carbonate and chloride of 
sodium, and further experiments showed that the 
carbonate and chloride had no effect, but that 0-64 
per cent. of sodium silicate in the caustic soda was the 
reason for the rapid failure. 

An analysis of a boiler fluid apparently largely used 
in the Mercantile Marine shows a considerable sodium 
silicate content, while analyses of certain other boiler 
fluids and compositions have indicated the presence 
of sodium silicate in excess of the 0-64 per cent. 
mentioned above. Soda (which when hydrolised by 
use in a boiler becomes caustic soda) and boiler fluids 
of various kinds have been used for many years in 
ships’ boilers, yet it is only comparatively recently that 
definite knowledge has become available that damage 
is being done, and it is probable that more cases of the 
kind will be revealed in the near future. It is neces- 
sary, therefore, that those who have the care of marine 
boilers should take particular care that nothing con- 
taining sodium silicate should be used in the treat- 
ment of boiler water, and that the required alkalinity 
should be obtained from soda chemically free from 
sodium silicate. Further, when broken rivet heads 
or points are found, the case should be very carefully 
examined, since these may be a symptom of a grave 
condition, particularly in the case of shell seams. 
Broken rivet points or heads are not necessarily a 
grave matter, but they may be indications of great 
importance, and as such should not be lightly treated. 

There are some features in the matter which have 
not yet been fully explained, but which appear to 
point to the attack being of a highly selective order, 
and that a particular metallurgical condition of the 
structure is necessary before the material is broken 
down. Schroeder and Berk’s findings are that sodium 
silicate is the chemical agent in producing a very rapid 
breakdown, and it is for that reason that it is recom- 
mended that soda, boiler fluids, or other chemicals 
free from sodium silicate should be used when it is 
necessary to counteract an acid condition of the boiler 
water. These investigators found, however, that pure 
sodium hydroxide (caustic soda) had a marked effect 
in reducing the resistance of locally stressed specimens. 
The entire absence of sodium silicate does not, in the 
presence of caustic soda, solve the problem, but until 
more is known on the subject and we can recommend 
to engineers some other substance or substances, it 
seems preferable to confine the recommendation to 
the total exclusion of sodium silicate. In the present 
state of knowledge, a new technique for boiler-water 





treatment seems to be necessary, and in the meantime 
if soda must be used, only sufficient to maintain the 
neutral condition, i.e., neither acid nor alkaline, is 
necessary. 

That sulphates in the water prevent intercrystalline 
cracking has been fully proved by Parr and Straub, 
and the American Society of Mechanical Engineers 
Boiler Code Committee in 1932 recommended the 
following minimum ratios of sodium sulphate to the 
total alkalinity of the boiler water :— 

For pressures up to 150 Ib. ay «. Ltol 

For pressures between 150 Ib. and 250 Ib. 2tol 

For pressures over 250 lb. ... . 3 tol 

But it is questionable whether for the higher pressures 

the ratio is not too high and would be productive of 
heavy calcium-sulphate scale. Straub says they are 
too high, but adds that that view is the result of 
laboratory observation only, and that investigation is 
proceeding. 
Schroeder, Berk and Partridge state, however, that 
their experiments indicated that sodium sulphate only 
retarded the failure of specimens with stress concentra- 
tions when the load was applied at room temperature 
and point out that high concentrations of sodium 
sulphate in solution, and a solid layer of sodium sul- 
phate may both play an important part in the influence 
of this salt. They further state that at the present 
time it appears desirable to maintain as high a con- 
centration of sulphate in the water as is compatible with 
satisfactory boiler operation, since this should create 
conditions least favourable to embrittlement. The 
protection offered by sodium sulphate may not be 
satisfactory where the steel is subjected to repeated 
stress. 

It is known that soda of unknown composition was 
commonly used for many years before caustic embrittle- 
ment was ever spoken of, and although it may be that 
some, if not all, of the many cases of cracking from 
hole to hole in firebox plating which have occurred 
in the past in classed vessels were due to chemical 
intercrystalline breakdown, during the last three 
years Lloyd’s Register of Shipping has only had five 
definite cases of the trouble having assumed a dangerous 
aspect. One is therefore led to the conclusion that 
soda (really carbonate of soda) as manufactured 
nowadays may be different from the soda of many 
years ago, and very likely sodium silicate, among 
possibly other ingredients, is the cause of the trouble. 
In the present stage of knowledge one cannot be more 
definite than this. An analysis of carbonate of soda 
of thirty years ago might be useful. 








NOTES ON NEW BOOKS. 


Wir Volume XV of A Comprehensive Treatise on In- 
organic and Theoretical Chemistry, by J. W. Mellor, 
D.Se., F.R.S. (London : Longmans, Green and Company, 
price 63s. net), the author is nearing the completion 
of a monumental work of outstanding interest to 
chemists. There is but one volume to follow. This, 
dealing with platinum, will also include a general index 
to the whole series. Dr. Mellor has displayed great 
industry in collecting and arranging data covering a 
wide scientific field. The present publication deals 
with nickel and the rarer elements ruthenium, rhodium, 
palladium, osmium and iridium. The occurrence, 
extraction, preparation and the properties of nickel 
are dealt with in a most exhaustive manner, as also 
are the intermetallic compounds, alloys and the 
inorganic salts. In the section devoted to ruthenium 
a wide survey is given of the processes employed in 
extracting the metal and the methods utilised in the 
preparation of its crystalline, spongy, explosive and 
colloidal forms. In studying the various forms of 
rhodium, the author refers to Cohen’s investigations 
in which it is shown that explosive rhodium loses its 
explosive character if kept at 200 deg. C. for several 
days, and if prepared in the entire absence of air it 
possesses no explosive properties whatsoever. Apart 
from medical uses, rhodium stiffens laboratory 
platinum crucibles and tends to reduce the loss by 
volatilisation above 900 deg. C.; it is employed 
as a finish for reflectors and for the protection of 
silverware from tarnish. Palladium played an im- 
portant réle in the study of the separation of the rare 
gases of the atmosphere, as it does not absorb helium, 
but readily absorbs hydrogen. Osmium can be rela- 
tively easily isolated and obtained in a high degree of 
purity owing to the formation of a volatile osmium 
tetroxide. Extremely small quantities of osmium 
tetroxide act violently on the lungs, and in working 
with this metal precautions must always be taken to 
counteract the danger of poisoning due to the forma- 
tion of osmium tetroxide. The volume under notice 
maintains the high standard of its predecessors, the 
author having certainly attained a remarkable degree 
of success in his difficult and laborious task. 

It is a matter of interest to note that Factory Adminis- 
tration in Practice, by W. J. Hiscox and J. R. Price 
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(London: Sir Isaac Pitman and Sons, Limited, 
price 8s. 6d. net) has run into its third edition. In 
this book, which has already been reviewed in these 
columns, the general organisation of an engineering 
works is the subject. The present edition is similar 
to the second except that a new chapter, in which the 
question of the handling of labour is discussed, has 
been added. In this the selection, training, and engage- 
ment of labour are considered, as also are such questions 
as promotion and discharge. The importance of 
keeping labour turnover low is mentioned. 

Considerable attention is now being given by the 
iron and steel industry, and by metallurgists generally, 
to the question of moulding sands, for it is increasingly 
realised that to-day, more than ever before, that foundry 
work must be of the highest quality and efficiency. 
Much of this efficiency depends on the moulding sand 
used. Until within a few years ago, naturally occurring 
sands, of which large supplies formerly existed in many 
parts of the world, were chiefly used by the foundryman. 
Now, however, synthetic moulding sands are rapidly 
gaining preference over the natural product, especially 
in the United States, and to some extent also in this 
country, although Great Britain is still well supplied with 
large deposits of natural sand. The same also applies to 
certain of the Overseas Dominions, such as Canada, 
where considerable efforts are now being made to 
revive the natural moulding sand industry. In a 
publication recently issued, Natural Bonded Moulding 
Sands of Canada, by Mr. C. H. Freeman, a survey is 
given of the natural sand deposits throughout the 
Dominion, having in view the restoration of the industry 
to its former magnitude, by means of improved organi- 
sation, better haulage facilities, and more efficient 
marketing, grading, and blending. The report pub- 
lished by the Department of Mines, Mines Branch, 
Ottawa, at the price of 25 cents, deals at some 
length with the origin and nature of the sands, an 
aspect possibly of more interest to the economic 
geologist than to the foundryman. It also discusses 
the special characteristics required in a well-bonded 
moulding sand, methods of working deposits, &c. Some 
reference is also made to the importance of the 
bonding clay used or present in the sand, the discussion 
covering the colloidal clay, known as bentonite, which 
has lately come into prominence in connection with 
the preparation of synthetic moulding sands. Bentonite 
is found in Canada in certain districts, but according 
to the report these deposits have not yet been worked 
to any extent, although we understand that among 
recent activities, Messrs. Dominion Odolite Products, 
Limited, have lately established works at Hamilton 
and Winnipeg for treating bentonite. The restoration 
of the natural sand industry in Canada is faced with 
certain rather serious difficulties, such as the long 
transport hauls which would often be necessary, 
competition with sands imported from the United 
States, such as those of the Albany type, and the 
growing competition of the synthetic product, to say 
nothing of the depletion of the better-quality sands 
or of those most conveniently placed. 


When a new development gives rise to a steady 
output of cheap handbooks for the recently initiated 
domestic consumer, it is a reasonable presumption 
that the development in question is becoming common. 
Motoring, electric lighting and heating, wireless, and 
the small refrigerator stand out as examples of former 
luxuries which are now the commonplace accompani- 
ments of a normal existence, and all have passed 
through this phase. Air-conditioning, an amenity 
hitherto associated almost exclusively with large 
public buildings and institutions, has now entered 
upon the handbook stage, and there seems no reason 
to suppose that it will not, in the course of time, become 
as familiar a domestic adjunct as the refrigerator, or 
a constant hot-water service. Some indication of the 
progress already made in the United States is afforded 
by Mr. Paul D. Harrigan’s ABC of Air Conditioning, 
a brochure published in New York by Messrs. Gernsback 
Publications, Inc., and distributed in Great Britain 
by Messrs. Power Contracts (Batwin), Limited, 138, 
Southwark-street, London, S.E.1, in which a general 
outline is given of the principles involved, illustrated 
by reference to current practice. As a guide to the 
fundamentals of the subject this little work, priced 
in this country at 2s. 6d. net, may be studied with 
profit by those contemplating the installation of a 
small plant or newly confronted with the task of 
operating one; but the reader requires to be on his 
guard in accepting the author's definitions of the 
essential units and expressions. Although set forth 
as “ definitions,” the majority partake more of the 
nature of descriptions, not remarkable for scientific 
precision. 


As the importance of the two fundamental operations 
of moulding and casting can hardly be over-emphasised, 


would, in any case, not be regarded as superfluous, 
while, in view of the great progress of recent years 
a new edition of Dr. A. Velten’s well-established book 
Formerei und Giesserei, that is now appearing in its 
eleventh edition, is sure of a welcome in view of the 
great improvements the author has made in it. Dr. 
Velten’s object has been to put a compact reference 
book into the hands of the young engineer and business 
man. Special attention has been given to logical 
sequence in its compilation and the result is a clear 
comprehensive arrangement of the reading matter. 
Moulding materials have been given further consider- 
ation than in the previous editions, corresponding to 
their importance, and, by means of numerous examples, 
working methods and stages of moulding have been 
described in detail. Guiding principles conducive to 
economical work have been stressed—a most important 
matter which should materially benefit the apprentice. 
The work is well illustrated throughout and includes 
16 plates of reproductions of photographs. Modern 
moulding methods, machines and general equipment are 
given due notice, together with such subjects as smelt- 
ing, raw materials, pig-iron breakers, furnaces, patterns, 
cores, the dressing of castings, centrifugal casting, 
&c. The book is well worthy of the attention 
and careful study of those connected with the 
foundry trade and will thoroughly repay any time 
expended upon it. It is published by Dr. Max 
Janecke, Verlagsbuchhandlung, Leipzig, at the price of 
3-20 marks. 


When light falls on a metallic surface electrons are 
in consequence ejected from that surface, and it is 
possible to determine experimentally the magnitude 
of the kinetic energy and the number of electrons 
thereby liberated in an interval of time. Professor 
L. A. Dubridge has prepared a concise aceount of the 
work done on this subject, in a brochure under the 
title of New Theories of the Photo-Electric Effect, issued 
in English, although published by Hermann et Cie, 
of Paris, price 12 francs. Special interest attache: 
to investigations into the phenomenon, since the 
results obtained give strong support to the quantum 
theory, which can be demonstrated on the is of 
the assumption that the principle of the conservation 
of energy is satisfied during the process, under which 
conditions the energy involved must be supplied by 
the incident light alone. In order to effect a change 
in the energy it has been found necessary to vary the 
frequency associated with the light, and it has also 
been shown that an increase in the intensity of illumina- 
tion affects only the number of electrons emitted in 
one second. Moreover, and of greater significance, 
experiments have revealed that this photo-electric 
emission involves no time-lag depending on the intensity 
of radiation, so that electrons are ejected as soon as 
the light falls on the metal under examination; that 
is, the electrons appear to leave any part of the surface 
with a random distribution in time, the probability of an 





immediate emergence after exposure being as likely as 
one involving a finite time-lag. These facts demon- 
strate almost conclusively that light, instead of con- 
sisting of waves, is composed of a swarm of particle-like 
quanta, each of which can liberate an electron by 
impact. This survey of the experimental aspect 
of the matter is elucidated with reference to the 
theoretical investigations of A. Sommerfeld, and R. H. 
Fowler, who have developed an electron theory of 
metals which touches the sphere of engineering science 
at certain points. 


‘“* Machine design ” is a term of many different inter- 
pretations, and is so often associated with mere 
adaptation, that it is well for designers to be reminded 
now and then of fundamental principles. Zlements of 
Machine Design, by Dr. D. S. Kimball and Mr. J. H. 
Barr, now in its third edition (New York: John 
Wiley and Sons, Incorporated. London. Messrs. 
Chapman and Hall, Limited, price 208. net) opens with 
an excellent introduction to the general subject, the 
various steps in the development of a new machine 
being detailed, and the limitations of both rational and 
empirical methods made clear. It is to be regretted 
that the subjects dealt with later do not lend them- 
selves more fully to the illustration of the principles 
enumerated. We do not intend to detail all the 
contents, but it may be said that following chapters 
cover energy cycles of several types of machines ; 
strength of materials; bearings; riveting; keys; 
gear teeth; flywheels, &. It is to be noted that 
creep is barely mentioned, and that welding, now 
becoming so important, is only given scant attention. 
Keys are well treated, but cotters, in the same chapter, 
are briefly dismissed. The design of flywheel rims is 
considered adequately, but that of the bolts and links 
at the rim joints, is not discussed. In spite of the points 
to which attention has been directed above, the book 
contains much material that is interesting and useful, 
and may be recommended to both students and 





CATALOGUES. 


Temperature Controls.—A pamphlet from Messrs. The 
Rheostatic Company, Limited, Slough, Bucks, refers to 
the automatic temperature control of central-heating 
installations, governed by a room thermostat and 
motorised valve. 

Electric Wires and Cables.—New cable standards 
introduced from J y 1, 1937, by the Cable Makers 
Association are included in the latest catalogue of Mesars. 
The General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2. 

Optical Indicator.—The use of an optical indicator in 
connection with the high-speed internal-combustion engine 
is discussed in a —— reaching us from Messrs. P. J. 
Kipp and Zonen, Delft, Holland. This equipment was 
described in ENGINEERING, vol. cxxxii, page 687 (1931). 

Aluminium Alloy.—Messrs. Lightalloys, Limited, 
Alpax Works, St. Leonards-road, Willesden-junction, 
London, N.W.10, have sent us a brochure dealing with 
the outstanding characteristics of Alpax, which has 
frequently been referred to in our columns. Physical 
characteristics and tests are given. 

Synchronous Clocks.—Messrs. Gent and Company, 
Limited, Faraday Works, Leicester, have prepared a new 
catalogue on Tangent synchronous clocks which are made 
in a wide variety of types for various uses. Attention 
is also drawn to the ibility of replacing existing 
mechanical movements in bracket or turret clocks. 

Power Plant.—Boiler-house equipment, gas, oil and 
steam engines, pumps, and machinery of all kinds are 
to be found in the large collection of modern second- 
hand and reconditioned plant listed in the latest cata- 
logue of Messrs. George Cohen, Sons and Company, 
Limited, 600, Commercial-road, London, E.14. 

Diesel Engines.—Messrs. Ailsa Craig, Limited, Strand- 
on-the-Green, Chiswick, London, W.4, have forwarded a 
new brochure illustrating and describing a range of 
Diesel engines which can be included as an integral part 
of various machines, such as mobile cranes, light loco- 
motives, road rollers, tractors, welding plant, &c. 

Belt Transmission.—The drives of main mills, tube 
mills, fans, pumps and other machinery in the gold 
mines of South Africa have been illustrated in a pamphlet 
by Messrs. James Hendry, Limited, 252, Main-street, 
Bridgeton, Glasgow, with a view to showing how effect- 
ively heavy duties can be met by their laminated belting. 

Coal-Weighing Appliances.—A pictorial survey of the 
weight-control system installed at the Bestwood Coal 
and Iron Com y, Limited, Bestwood, Nottingham, 
forms the subject of a publication by Messrs. W. and T. 
Avery, Limited, Soho Foundry, Birmingham, who 
supplied the automatic and other weighing equipment. 
Oil Engines.—The case for independent power genera - 
tion by oil engines as against other sources of power is 
forcibly set out in a booklet entitled Cheaper Power 
with Oi Engines, sent by Messrs. Ruston and Hornsby, 
Limited, Lincoln. Typical examples are worked out 
showing the resultant savings over purchased electricity. 
Magnetic Separators.—The “ Rapid ” and “ Rapidity ” 
types of electro-magnetic separator for treating ores, 
introduced by Messrs. The Rapid Magnetting Machine 
Company, Limited, Magnet orks, Lombart-street, 
Sieuuinghom, 12, are known to our readers. They are 
described in a new pamphlet recently received from the 
company. 

Locating Clips.—Following their use as the locating 
medium for gudgeon pins in motor-car engine pistons, the 
range of application for Seeger Circlips has been extended 
to cover general engineering requirements. A pamphlet 
repared by the manufacturers, Messrs. The Automotive 
ineering Company, Limited, The Green, Twickenham, 
Middlesex, suggests a considerable variety of uses. 


Fuses and Motors.—Recent publications of Messrs. 
The English Electric Company, Limited, Stafford, com- 
prise a brochure on high rupturing capacity non-deterior- 
ating cartridge fuses; a pamphlet dealing with link dis- 
connecting box fuses with low-resistance non-deteriorat- 
ing high rupturing capacity fuse elements ; and a leaflet 
on pole-mounted fuse units. Further matter describes 
silent and super-silent motors. 


Bakelite—Advantage has been taken in the latest 
issue of the Bakelite Review, of Messrs. Bakelite Corpora- 
tion, 247, Park-avenue, New York, U.S.A., to chronicle 
the history of the company from 1910 to 1935. This 
is the account of the birth of an idea, with its subsequent 
disappointments and achievements, which in the space 
of 25 years has grown into a world-wide and essential 
industry. Interest isenhanced by the numerous excellent 
illustrations. 


Electric Motors.—From Messrs. Higgs Motors, Limited, 
Witton, Birmingham, 6, we have received a number of 
revised catalogue sections. These are concerned with 
totally-enclosed squirrel-cage induction motors, protected, 
screen-protected and _ totally-enclosed lain-bearing 
machines, direct-current machines, fractional horse power 
motors, vertical-spindle motors, industrial motors, 
totally-enclosed polishing and grinding motors, and 
small battery-charging sets. 


Ironworks and Colliery Development.—Founded in 1790, 
Messrs. The Butterley Company, Limited, Butterley 
Ironworks, Derby, to-day employ 10,000 hands. The 
firm has chosen the quite adequate title Butterley for an 
attractive and interesting book portraying its history 
and activities, the latter covering collieries, etrastese, 
and other ironwork, brick production, &c. The severa 
8 in the firm’s growth are faithfully dealt with. 
Mention may be made of two undertakings carried out by 
the firm, viz.,the famous roof of St. Pancras Station, and 











additions to the literature on this branch of engineering 


engineers. 


the Godavari Bridge in India with 56 spans of 150 ft. each. 
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INTAKE TOWERS AND  _ 32-FT | Figs. 162 and 163, page 396. They are lined with 

CYLINDER GATES AT BOULDER | “ semi-steel ” ribbed castings, having a ruling thick- 

DAM.* |ness of 1? in. and with machined flanged joints 

By P. A. Krvziz. | bolted together, there being two sections for a 

ee: i | passage. Two typical castings of a pair making 

(Continued from page 366.) bs a single sash aap shown in Figs. 167 to 172, 

Ix the first section of this article, the intake-| Plate XVIII. The outer flanges, Fig. 168, are 
tower structures were described, and it was explained 

that each contained two 32-ft. diameter cylindrical 








provided with bronze seatings, shown in the details, 
Figs. 173 to 178, for the cast-steel bulkhead gates 








Fie. 160. 

















Nosz-Rine Sections LOADED FOR TRANSPORT. 


+ 161. 


previously referred to, in order to make it possible to 
dismantle a cylinder gate when necessary. The 
flanges on the inside circumference are bolted, as 
shown in Fig. 163, to plate-steel nose liners, at the 
rounded inside vertical edges of which bronze guide 
bars are inserted, 5 in. wide by 9 ft. 6 in. high, by 
which the enclosed gate, 32 ft. in diameter, is guided. 
A detail of this guide is shown in Fig. 185, Plate 
XVIII. The nose-liner bottom flanges rest upon 
flats formed in the throat liners, as shown in Figs. 
179, 181, 182 and 184, Plate XVIII. The throat 
liners form downward-converging trumpet mouths, 


gates, one at El. + 893-51, and the other at 
El. + 1043-51. A brief description was also given 
of the arrangement of the radial ports at these two 
levels through which the water is admitted to the 
tower shafts, and thence to the penstocks. 
Continuing our description, we now propose to 
gives further details of the ports and liners, before 
passing on to a description of the gates. The 
arrangements of the radial ports will be clear from 








‘ Second Article of the series contributed by Officials 
C A { nited States Bureau of Reclamation, Denver, 
Clorado, U.S.A. See page 1, ante. 




















ends merging smoothly into the 30-ft. internal 
diameter walls of the shaft. Fig. 160, below, 
shows one of the throat liners set up in the shops 
for the machining of the top face, and Fig. 187, 
Plate XVIII, illustrates a special rig used for 
finishing the Monel metal gate seat. From the tops 
of the nose liners, one of which complete is shown 
in Fig. 186, H-section columns of semi-steel cast- 





ings extend upwards for a further 10 ft. 7 in., 
their upper ends being held in the correct position 
by a horizontal spacing ring formed by 4-in, by 
4-in. by j-in. angle with suitable gusseting. The 
columns and spacer can be seen in Fig. 188. The 
columns and spacer are embedded in the concrete 
flush with the wall face, and bronze guide bars 
corresponding with those on the nose liners are 
fitted to them. 

Much of the plate work in the nose liners was 
cut to shape by torch, the nose plates being pressed 
to shape hot in a 1,500-ton hydraulic press. Very 
elaborate fixtures and jigs were employed to hold 
the various parts in place during welding. 

Drawings showing details of the nose-liner rings 
are given in Figs. 190 to 198, page 408, these being for 
a lower gate. The ring is made up of a series of Vees 
pressed from 2}-in. plate, their backs being closed 
by curved plates 24 in. thick, as will be seen from 
the detail, Fig. 198. These nose pieces correspond 
with the walls between the ports, and are held 
together by top and bottom fabricated rings, curved 
as shown in Fig. 191, to the line of flow. The top 
plate is 2} in. thick and is supported by 2-in. by 
2}-in. plate rings, while the bottom plate is 2 in. 
thick, welded to rings 5in. thick. The whole ring is 
made up of the six fabricated sections indicated in 
Fig. 194, bolted together, the various parts being 
stiffened internally by 2-in. ribs weldedin. Sections 
in course of shipment are shown in Fig. 161. As 
stated, the noses are machined and finished with 
vertical bronze bars to guide the gate. At the 
back the rings are bolted to the flanges of the throat 
castings. 

A complete nose-liner ring, with the vertical guide 
columns above, is shown in the makers’ shops in 
Fig. 188, Plate XVIII. This is for one of the 
lower gates, a gate being actually in position inside 
the ring when the photograph was taken. Beyond 
the ring in the foreground will be seen one of the 
cylindrical gates in course of erection. 

The 32-ft. cylinder gates are made up as fabricated 
plate-steel cylinders or rings a little more than 9 ft. 





39° 
high. 
given in Figs. 179 to 185, Plate XVIII. 


latter showing one segment only of a lower gate. 
The lower gates are composed of 2-in. outside plate, 


supported by 23-in. circular ribs spaced at about | 


16-in, centres and 11} in. deep by 1} in. thick, and 
vertical ribs 11} in. deep, 30 deg. apart. 
was used throughout, work on a gate section being 
shown in Fig. 189. In the case of the lower gates, as 
shown in Figs. 200, 201 and 203, interior liner 
plates ? in. thick are fitted in order to provide a 
clean passage for the water passing down the shaft 
after admission at the upper gate. The clear 
interior diameter is thus 29 ft. 7} in. Further- 
more, bell-mouth castings are bolted to the upper 
face of the lower gates, as shown in Figs. 179 and 181, 
but are not fitted to the upper units. The latter 
are subjected to 150 ft. less head than the lower 
gates, are made up of rather lighter scantlings, the 
skin plate being 1} in. thick and the circular ribs 
11} in. wide by 1} in. thick, spaced as before. 
The vertical ribs are 11} in. deep by 1} in. thick 
and are spaced 15 deg. apart. These units com- 
plete weigh 150,000 lb. each, compared with 
240,000 Ib. for the lower gates. Many of the details 
of the gates, such as the guides, wearing strips, &c., 
are similar for the upper and lower units, though 
others differ. The gates are restrained from rota- 
tional movement by 12 equally spaced guide-shoe | 
brackets, carrying bronze shoes which co-operate 
with the bronze guides on the columns extending 
upwards from the nose liner ring, as previously 
described. These guides are illustrated by Figs. 
179, 180, 182 and 183. Let into the skin plating 
below these bracket shoes are steel wearing 
strips 4 in. wide (Fig. 185) in rubbing contact with 
the bronze facings on the nose liner. The stem 
attachment differs as between the upper and lower 
gates, as shown in Figs. 179 and 180, and 182 and 
183, the stems for the lower gates passing down the 
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The rings are supported by vertical and hori- | 
zontal ribs, as will be seen in the general drawings 
Greater 
detail is shown in Figs. 199 to 206, page 408, the 
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inside of the tubular stems of the upper gates. There 
are three sets of stems, as will be described in more 
detail below, set 120 deg. apart. In each case they 
are attached to the gate ring by long castings | 
distributing the stresses over a wide area. These | 
are attached to 2}-in. plates welded to the ribs ad 
the gate ring. 

The upper and lower gates are provided with 
circumferential non-adjustable Monel-metal seals 
round the lower edge, and these rest upon curved 
mating seats of the same metal fet into the liners 
embedded in the concrete. These seals are shown 
in Figs. 179, 181, 182, 184, and Fig. 209, page 408. 

At the upper edges, adjustable seals are fitted of 
the form shown in detail in Figs. 207 and 208, page 
408. The fixed seat in this case consists of an 
internal ring bevelled to 45 deg., a corresponding 
45-deg. face being provided on an adjustable seal 
ring carried by the gate. The latter ring has a 
tapered back and can be forced out or allowed to 
fall back, as required, by the adjustment of wedges 
operated by vertical screws, the whole being retained 
in place by a large bull-ring. 

The lower ends of the gates are curved downwards 
at an angle of 274 deg., so that when in the wide- 
open positions these rings are continuous with the 
top faces of the ports, thus ensuring easy flow lines 
into the tower. The converging shapes of the water- 
ways were the subject of much study, the designs 
being confirmed by extensive model tests carried 
out in the hydraulic laboratory at Fort Collins. 
The machining of the gate seals and seats was held 
to close tolerances, and when assembled in the 
shops all seats were watertight. 

The metal-work required for the entrance liners, 
nose liners, cylinder gates, and throat liners was 
as follows :— 








Semi-stee! castings 3,018,700 Ib. 
Steel castings : 331,300 .. 
Bronze castings and strips 87,500 .. 
Copper bearing steel plate 3,440,000 .. 
Structural steel shapes 14,500 .. 
Mone! metal seals and seat « 111,400 .. 
Steel bolts, nuts, &o. 30,000 .. 
Stainless steel bolts .. 34,000 .. 
Monel-metal bolts, &c. 15,000 .. 
Welding rod 20,000 ., 
Total 7,102,400 ,, 


The ring sections of both the upper and lower 


«®. 


gates were designed for a factor of safety of 4. 
The maximum static pressure was increased by 
25 per cent. to allow for impact. The maximum 
tensile stress was limited to 16,000 Ib. per square 
inch, and shear to 12,000 Ib. In compression the 


stress allowed was limited to 16,000 (2 + 300078 a) 


lb. per square inch. The stress in welded joints 
was limited to 10,000 Ib. per square inch in tension 
and 7,500 Ib. in shear. Steel plates were specified 
to have an ultimate strength of 58,500 Ib., and 
yield-point of 27,000 lb. Under maximum pressure 
the upper gates contract 0-097 in. in diameter and 
the lower gates 0-093 in. The fabricated cylinder 
gates and nose liners were made by Messrs. The 
Westinghouse Electric and Manufacturing Company 
at East Pittsburgh, the entrance liner castings 
being supplied by Messrs. The Goslin—Birmingham 
Company, Birmingham, Alabama. 

(To be continued.) 
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XII.—ConstRucTIONAL AND GENERAL 


ENGINEERING. 

THE increase in activity in constructional engineer- 
ing noted last year continued in 1936 and employ- 
ment at July was 65 per cent. above the low level 
reached during the slump in 1932 and 1933, a most 
remarkable increase. Unemployed were reduced to 


4,387 at July and 3,732 at December, 1936, and 
although this number is still higher than the pre- 
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into this branch of engineering, the number of in- 
sured workpeople having increased by 7,880 (28 per 
cent.) between July, 1929, and July, 1936. Figures 
are given in Table I, on the opposite page. 

The use of structural steel continues to expand, 
although in recent months its use has certainly 
been hampered by the very long delivery dates now 
asked, and in extreme cases, the substitution of 
other forms of construction, such as reinforced con- 
crete, has been reported. Moreover, apart from the 
enormous flat development schemes which are be- 
coming a commonplace, not only in London but 
in the provincial cities, and are basically altering 
both the appearance of the localities in which they 
spring up and the habits of a large part of the 
population, there has been a great increase in factory 
and office construction last year, following the 
further growth in industrial activity. 

It is interesting to see how in many cases the large 
speculative building firms, who are doubtless 
beginning to suffer from the saturation of the 
housing estates developments around the periphery 
of towns, are themselves constructing many ot these 
large new blocks of middle-class flats on sites inside 
the large towns. In other words, they are changing 
over their activities from small houses to large blocks 
of flats, which is, of course, in most cases a further 
stimulus to constructional engineering. Moreover. 4s 
stated last year, it is estimated that 40 per cent. of 
the building undertaken under the slum-clearance 
and overcrowding schemes will consist of flats. 
Fair progress has been made with these schemes, 
but much remains to be done. 





|slump minimum reached in 1927, as pointed out 
last year, there has been a great influx of labour 





Figures for the estimated cost of buildings for 
which plans were passed by Local Authorities 
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146 of the principal towns in Great Britain (esti- 
mated to represent about one-third of the total 
construction in the country) are given in Table II. 
It will be seen that, as indicated above, while plans 
for dwelling-houses (which were probably the chief 
individual factor contributing to the original re- 
covery from the slump) declined for the first time 
for five years by rather over 2} per cent., those for 
“other”? construction (factories, workshops, busi- 
ness premises, churches, schools, public buildings, 
&e.), increased by as much as 19 per cent. The figure 
for these items in 1936 was more than double that 
in 1932. Apart from the difficulty of obtaining 
deliveries of steel, many structural engineers en- 
countered scarcity of skilled labour and had to adopt 


Taste I.—Numbers Employed in Constructional 
Engineering in the United Kingdom. 





Insured. Unemployed. Employed. 
July, 19 25,880 3,044 20,836 
27,110 4,212 22,898 
27,460 1,857 25,603 
27,290 2,146 25,144 
28,240 2,287 25,953 
27,970 4,889 23,061 
29,580 7,108 22,472 
29,300 10,102 19,198 
29,200 10,002 19,198 
31,650 6,905 24,747 
33,410 5,736 27,674 
36,120 4,387 31,733 








Taste .Il.—Value of Plans Approved by 146 Local 
Authorities (£000's omitted). 











| ng Other. Total. | 
1925 he 45,358 21,089 66,447 
1926 Bk 46,209 21,421 67,630 
1927 39,889 24,393 
1928 40,124 27,311 
1929 44,260 28,834 
1930 46,764 27,841 
1931 40,492 22,518 
1932 ; 46,888 19,366 } 
1933 62,308 21,373 
1934 69,586 25,977 
1935 77,193 35,346 | 
1936 75,062 41,971 





| 





overtime to meet their obligations. There is no 
doubt that the direct and indirect Government 
orders resulting from rearmament contributed sub- 
stantially to this position. 

Numerous new aerodromes, which generally re- 
quire a great deal of structural engineering for 
hangars, &c., were established during the year. 
The extensions of existing and the erection of new 
coke-oven plants, to which reference was made last 
year, was continued in 1936 and also accounts for a 
large amount of structural engineering. Among 
other recent contracts, which suggest a continuation 
of this activity in the current year, are those for the 
Ebbw Vale plant and for the Shelton Iron and Steel 
Company. A great deal of new carbonising and 
other plant has also been erected for the gas industry. 
There is, however, a tendency in the heavy indus- 
tries to view the outlook for the continuation of the 
present record demand as somewhat uncertain in 
so far as it affects new constructional activity, which 
is not likely to be completed for another year or 
more, and at this stage in the trade cycle, a falling-off 
in the number of new plants put down would not be 
surprising. 

There is a tendency to argue in certain circles— 
and it cannot be denied that there is much to be 
said in favour of the arguments advanced—that 
every endeavour should be made to persuade the 
Government to delay any kinds of public works 
which can be put off until the completion of the 
atmaments programme, and more particularly until 
general industrial activity begins to decline. There 
‘sno doubt that the policy of increasing public 


aa expenditure when the trade cycle is on the 
— grad has much to commend it, and was used 
with considerable success in Sweden during the last 


= Un the other hand, it may be objected 
> the need for road improvements in this country 
Ty pressing. Although much improvement work 

~~ been done in rounding off corners, provision of 
au c., the mileage of first-class roads and 
: Planning, particularly around the peripheries 
diene remains unsatisfactory in relation to the 
ous Increase in the number of cars and the | 











promises made to motorists at the time of the 
establishments of the Road Fund. Better roads and 
more roads and not the restriction of the utility of 
motor transport to the user, is, at least to a major 
extent, the answer to the call for improved safety 
and less congestion. 

Many big public works jobs are in progress or are 
being planned in spite of the position outlined above. 
The Menai Bridge is to be rebuilt at a cost of 
228,000/., although the Severn Bridge scheme, which 
might have done more for South Wales than almost 
any other single effort, was turned down. 

Perhaps the most important event in 1936 in 
respect of public works was the Trunk Roads Bill, 
which provided for a small fraction (2} per cent.) 
of the nation’s 178,000 miles of roads being taken 
from the control of local highway authorities and 
transferred to a single new highway authority. 


| Among other things, it is proposed to adapt 4,500 


miles of service roads and fix on them in perpetuity 
the through traffic of the country on top of their 
local traffic, whereas in some quarters it is suggested 
that 2,000 miles of new through arteries (with no 
house frontages and with spaced road junctions) 
would cost no more per mile of road than the pro- 
posed adaptation, and would be of more permanent 
value. 

New construction in Lancashire has been a feature 
of the activity last year, and plans on hand (for 
example, a 400,000. scheme for Blackpool) indicate 
that this will be continued. In the South of England 
new by-passes for Farnham and Maidstone are 
among the largest schemes for which plans have 
recently been adopted. Considerable developments 
have been made in the Highlands, where the total 
expenditure on major improvements is estimated 
at 4,250,000]. The commitments of the Road Fund 
in respect of major improvements and new construc- 
tion at the end of the financial year 1934-35 stood 
at 9,000,000/., and at the end of 1935-36 as 
23,000,000/. At the end of 1936-37, the figure is 
expected to be 50,000,000/. 

With regard to exports, while it is difficult to give 
any definite figures of value, the position was 
probably not quite so good as for 1935. In July, 
1936, Messrs. The Cleveland Bridge and Engineering 
Company, Limited, secured the order for the 
Howrah Bridge in Calcutta. The manufacture of 
the steelwork for the 1,500-ft. span has been sublet 
in India, but all foundation and erection work will 
be carried out by the company over a period of 
four years. It is understood that the fabricated 
steelwork will be made by Messrs. Braithwaite, 
Burn and Jessop Construction Company, Messrs. 
Braithwaite and Company’s associated company in 
India, and affords an interesting example of the 
recent amalgamation of local interests in this field. 

Important public-works and bridge-construction 
schemes are reported from several of the Dominions, 
including New Zealand, where it is proposed to spend 
8,543,000/. in the current year, and British ex- 
porters should benefit from this. Poland is another 
country where a good deal of development work is 
at present in progress. In the main, however, the 
tendency seems to be to fabricate steelwork when- 
ever possible in the country where the constructional 
activity is taking place. 

Apart from the main sections of the engineering 
industry which have now been examined individually 
in this series, there remains a substantial part of the 
industry for which no satisfactory basis for statis- 
tical examination is possible. 

In Table III are shown the employment figures 
for general engineering, which, of course, includes 
some of the branches of the industry which have 
already been dealt with, but for which separate 
employment figures are not available. It is seen 
that there was a large increase in employment in 
1936 (13 per cent. more than in the previous year), 
and the level reached is now up to the 1928 level. 
It is interesting to note, however, that employment 
is still somewhat below the maximum figures of the 
last decade, and the general trend of these figures 
rather suggests that increasing mechanisation is 
partly responsible for this. The number of insured 
workers in the industry, for instance, is still far 
below the 1923 level. 

On the financial side, the year 1936 and the early 
part of 1937 were characterised by the enormous 








number of new public issues in the general-engineer- 
ing field. Apart from those which have already 
been mentioned in the individual surveys in this 
series, the following have been among the very 
wide range of activities covered: conveyors for 
use in works and warehouses ; erection and equip- 
ment of farm buildings; manufacture of sliding 
doors, &c.; screws; chemical engineering, manu- 
facture of tanks and lead lining of plant; paper- 
making machinery ; malleable-iron castings, chains, 
&c.; structural steelwork (several companies in 
this field have made issues); cylinder-block, gear- 
box and other castings ; surface-condensing plants, 
feed heaters, evaporators, and other power-station 
auxiliary equipment; refuse-disposal plants and 
speciality products such as dynamometers, wind- 
tunnel plant, coolers, filters, excavators, Ac. ; 
stampings, drop forgings, pressings, &c. (several 
companies in this field have made issues) ; manufac- 
ture of washers and heavy pressed work, such as 
stays, engine plates, gas-stove fittings, &c.; cable 


TaBe IIIl.—Numbers Employed in General Engineering. 








Insured. | Unemployed. | Employed. 
1925 .. ..| 623,270 | 77,912 | 545,358 
1926 .. -| 612,340 | 109,609 502,731 
1927 . | 600,390 55,241 | 545,149 
1928 . 581,180 =| 56,678 524,502 
1929 . | 686,750 | 53,002 533,748 
1930 . | 592,250 99,039 493,211 
1931 .. ..| 576,380 | 167,874 506 
1932 .. ..| 551,200 | 166,199 385,001 
1933 .. 528,190 129,742 398,448 
1934 | §22620 | 75,643 446,977 
1935 .. | 627,420 | 65,703 | 461,627 
1936 .. | 539,720 35,149 524,571 


making machines, braiding, plaiting, coiling and 
other machines, as well as cable-drying and impreg- 
nating plant; emulsifiers, water softeners, &c. ; 
machined crankshafts ; spanners, and a wide range 
of others. 

Reference has already been made in various 
connections to the shortage of skilled labour in 
certain sections of the industry. With the increased 
demands of rearmament during the current year, 
this position is likely to be intensified. Rearma- 
ment, though at present welcome enough to the 
industry in the short view, is its greatest danger 
in the longer run. Export orders, often only 
obtained at lower prices than those in the home 
market, are neglected, and overseas customers, once 
lost, are difficult to regain. When the rearma- 
ment demand drops, the industry may be faced 
with a slump scarcely less serious than that of 1930- 
33, though perhaps more directly similar to that 
which followed ‘industrial demobilisation” in 
1920-21. In these circumstances, it is of the utmost 
importance that costs should not be allowed to 
rise a fraction more than necessary, and that the 
benefits of the salutary improvement in organisation 
which were brought about by the slump should not 
be lost. The industry might also do well to consider 
supporting a more liberal policy with regard to 
imports, at a time when deliveries in the home 
market are often so far behind and universal atten- 
tion is being directed towards the increase of 
international trade, which implies the purthase 
from, as well as the selling to, foreign countries. 

The unfortunate speculation in commodities, 
particularly metals, has brought about an inevitable 
rise in costs and it is in the interests of the industry 
that these should be stopped, if necessary even 
by Government intervention. With rising com- 
modity prices and the upward trend in the cost 
of living, wage-increase demands are inevitable. 
Moreover, with the large profits which the work- 
people see made by some companies out of re- 
armament work, it is understandable that a further 
reason for such demands should result. It is, 
however, in the interest both of employers and 
employed to prevent any avoidable inflation of 
costs, prices and wages. 

Reference was made last year to the increase of 
2s. per week given in equal instalments in May and 
September, 1935. The acceptance by the Amal- 
gamated Engineering Union in June, 1936, of the 
wage offer of 3s. per week (1s. on June 29, 1s. on 
September 28, and 1s. on December 28) was widely 
criticised by certain sections of the Union, who 
demanded strike action. But so far the industry 
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has remained happily free from serious industrial 
disputes, although a recent crop of small unautho- 
rised strikes in various branches of the industry is 
causing concern. 

A conference on the employment of trainees 
in the engineering industry was held in August, 
1936, between the Amalgamated Engineering 
Union and the Engineering and Allied Employers’ 
National Federation. No very definite results 
were announced, but it was officially stated that the 
Unions did not admit that there was a scarcity of 
skilled labour, while the employers agreed to give 
consideration to the absorption of the Union's 
unemployed members, numbering over 8,000. 








EXPERIMENTAL INVESTIGATIONS 
ON THE SAFE LIMIT OF STATIC 
PRESSURE BETWEEN SPHERICAL 
AND PLANE SURFACES. 


By A. C. Puturrs, B.So., A.R.C.S., D.LC., 
A.Inst.P., and Professor A. F. C. Potiarp. 
(Concluded from page 340.) 

(7) Standard Depth of Dent and the Load Limit for 
Hardened Carbon Steel.—Our experiments have 
shown that it is convenient to select a dent depth of 
one half wave-length for a sphere of 1-in. diameter. 
This is equivalent to a depth of dent equal to 


1-07 ten-thousandths of the diameter of the spherical | haye observed that 


element. A number of experiments were carried 
out with test-rings made of 0-9 per cent. carbon 
steel, dead hardened by water quench, which gave 
a Vickers diamond hardness of 883. The uniform 
hardening of these rings presented considerable 
difficulties, and the method finally adopted has | 
been described elsewhere.* The results of these 
experiments are plotted logarithmically in Fig. 11, 
page 340, ante, and the relation between load and 
dent depth for the various sizes of ball is a series of 
log (dent depth) 
~ Jog (load) — 

These results near the origin of co-ordinates do 
not agree with the statement of Martens, who 
devised a ball hardness test based on dent depth 
measurements in 1905. Martens’ workt tends to 
show that the relation between applied load and 
recovered dent depth is linear through the origin 
of co-ordinates up to a certain value, when for| 
increase of load the dent depth is less than the linear | 
relation would require. Martens’ work, however, | 
was not concerned with dents a few wave lengths 
of light deep, and his assumption that the applied 
load bears a linear relation to the dent depth near 
the origin of co-ordinates is erroneous, 

For these particular steel test-rings, n = 1°28, 
and is independent of the ball diameter. If, now, 
points on these lines be selected corresponding to 
dent depths in half wavelengths equal to the 
diameter of the ball in inches, it is seen that these 
points also lie on a straight line—the limit load 
log{diameter of bal!) > 

SCS he 
that with this criterion of limit our assumptions on 
the small effect of the plastic deformation are 
justified and the load slightly in excess of the 
elastic limiting load is proportional to the square of 
the diameter of the ball. 

The apparatus with interferometer can only be 
used for balls ranging from ¥ in. to } in. in diameter, 
and after establishing that the balls were un- 
damaged, the apparatus was modified to load single 
balls in contact with a test plate. For this purpose, 
the cell c, Fig. 1, page 281, ante, and its contents 
were removed. Ths central hole in the lower 
plate d, was fitted with a brass plug, and the central 
hole of the upper plate d, was fitted with a brass 
plug having a central hole bored out to }#-in. 
diameter, suitable for a ball of 1l-in. diameter. 
Adapters for other sizes of ball fitted this hole. 
In this way, the experiments were extended so as 
to cover the range for balls from , in. up to 3 in. 
in diameter. For loads above 2,000 Ib., however, 
a 10-ton testing machine was used, and for loads 
below 20 lb. it was found to be more convenient to 


| 








straight lines at a constant slope n = 





line—which has a slope 
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* Phillips, A. C, 
J. of Sci. Instrs., 11, 1934, 


| 
t O'Neil, Hugh. The Metals and ite | 


Measurement, 1934, page 47 (Chapman and Hall). 


the value 


use a light plunger, shown in part section in Fig. 12, 
which could be directly loaded with weights care- 
fully placed upon the pan. 

The dotted portions of the parallel straight lines 
| of Fig. 11 extend into regions where the dents are 
'so small that their depths could not be readily 
measured. Since the “limit load line” passes 
accurately through the selected dent-depth points 
on all the experimentally determined lines for 
diameters above } in., and on the dotted lines 
below that diameter, it is reasonable to suppose 
that the dotted extensions of these experimental 
lines are justified. 

Since in the expression P=S.D*, S is the 
limiting load for unit diameter of ball, the limit 
load line cuts the 1-in. line at P = S = 348. There- 
fore the formula for the steel used is P = 348 D* 
when P is expressed in lb. weight, and D in inches, 
or P = 0-245 D* with P in kilograms and D in 
millimetres. This value of S is for the standard 
denting, but any depth of dent for unit diameter 
| of the spherical surface may be selected on the unit 
| sphere load depth of dent line which will at once 
give the new value of S on the load axis. Thus 
a dent of half the standard gives 200 as the value 
of the constant, and 100 for a dent 0-2 (standard 
depth). These values of the constant, however, 
give an unnecessarily low loading, since in the 
course of our experiments on the particular steels 
| we have used, we 








oe =a aseese 
once a dent has been [ }—F + HH 


made, the steel in | a eet 
the immediate neigh- [ 4 
bourhood being cold- 
worked, hardens and 
of H is 
raised, Since the 
limiting load is pro- 
portional to the cube 
of H, the increase in 
the permissible load 
is proportional to the 
square of H, and 
rapidly rises in value. 
For the standard 
depth of dent we 
have selected, denting 
does not appear to 
increase perceptibly | 
for subsequent load- °f 
ing at the limit. It 

will be seen later that systematic cold-working of 
steel surfaces greatly increases the value of S. 

(8) Effect of Heat Treatment on the Limit Load for 
Steels.—Some test-rings were supplied by Messrs. 
The Hoffmann Manufacturing Company, Limited, 
made from their standard high-carbon chrome steel 
used for thrust ball bearings. These had a Vickers 
diamond hardness of 821 as received, and the load- 
depth of dent lines were determined for }-in., }-in., 
and 1]-in. balls, and the relation P = S . D? was found 
to hold accurately over this range. For comparison, 
the }-in. ball line for this steel, as well as that for 
the 0-9 carbon steel, are plotted in Fig. 13. Although 
the Vickers diamond hardness for these steels is 821 
and 883, respectively, and the limit load for a 
}-in. ball has decreased from 130 Ib. for the former 
to 87 lb. for the latter, the slope n for the Hoffmann 
steel has increased to 1-50. In consequence, the 
two lines cross one another at the load 1,200 Ib., 
after which the 821 steel has a greater dent depth 
for a given load than the 883 steel. 

From these figures, the value of S for the Hoffmann 
821 steel is 520, and it is evident that the usual 
indentation test is no measure of the Hertzian 
hardness. The Hoffmann steel was gradually 
drawn to spring temper, and during this process the 
limit load consistently increased, whilst the load- 
depth of dent line increased in slope. The maximum 
limit load occurred at spring temper, i.e., when 
drawn at 315 deg. C., with a Vickers diamond 
hardness of 657. For the steel in this state, the 
load-depth of dent curves were determined for the 
full range of ball size from 4 in. to 3 in., and the 
results plotted as shown in Fig. 14, from which it 
will be seen that S has risen to about 730. The 
process of drawing the temper was continued down 
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the value of S falls rapidly. The load-depth of dent 
curves obtained with a 4-in. ball when the steel] 
has been drawn at 480 deg. C. with a Vickers 
diamond hardness of 511, and when fully annealed 
with a hardness of 259, are shown in Fig. 13. When 
in the latter state, the value of S has fallen to 72. 
The load-depth of dent lines become curved for 


Fig.12. 
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the steel at and below spring temper, the slope 
being greater for lower than for higher values of 
loading. This behaviour of the steel surface is 
probably due to cold working in the immediate 
neighbourhood of the dent, which becomes more 
marked for soft states of the steel at high loading. 
It would appear that these curves are tending to & 
slope of unity with increasing load, when the linear 
relation between the two variables would hold in 
accordance with the work of Martens. 

(9) Effect of Cold-Working on the Limit Load for 
Steels —Four 0-9 per cent. carbon steel test-rings 
were quenched and made dead hard in the ordinary 
way, and were then superhardened by Mr. E. ©. 
Herbert’s ingenious Cloudburst process. We are 
much indebted to Mr. E. G. Herbert, who kindly 
measured the hardening capacity of two of the rings 
with his pendulum. The four rings were hardened 
by the Cloudburst process by Messrs. B. and 8. 
Massey, Limited, of Manchester. The average of 
number of time tests gave the diamond time hard- 
ness of 





Ring No. 1 as 55- 
9 


x 4 


~~! 


Ring No. 3\ as 64-00. 
. » 4i 


2 
« 
9 
« 


” ”» - os Ol ae. , 
The average maximum induced hardness of : 
first two rings was found by Mr. Herbert to 
101-7 and 97-3, respectively. The rings we 
then treated with 3-mm. hard-steel balls as follows:— 
Height of fallin metres 2 3 .. 
Duration in minutes 30 30 v 
ith the 


The mean of a number of hardness tests w a 
Herbert pendulum and 1l-mm. diamond on t 
treated surfaces were found to be as follows :— 


; 86- r N . 3 80-00. 
- cn ; . ten — re a eee 78-00. ] 
F ograph of the Cloudburst surface of a ring 8 
° ft spots 





to full anneal, and from spring temper to full anneal 


reproduced in Fig. 15. The process reveals so 
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as white patches. In order to protect the sharp 
edges of the ring, a washer was placed outside and 
a plug inside, slightly above the ring surface, during 
treatment. The resulting untreated outside and 
inside bands, with the central treated surface, is 
clearly shown. The photograph shows the great 
difficulty of obtaining uniformly hard surfaces on 
steel components. 

, Fig.u. 
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Fig. 15. 


The Vickers diamond hardness number for this 
superhardened steel is 1,000, and in Fig. 13 the 
load-depth of dent line has been plotted for a 
inch ball. The experimental points lie on a 
straight line, with the exception of the lowest 
point, due to the difficulty of measuring very 


shallow dents on this material within one or two | 


tenths of half a wave length. This line cuts the 
0:5 depth co-ordinate at 260 Ib., and therefore 
S= 1,040. Compared with the value of S = 348 
for the same steel quenched to dead hardness, the 
effect of cold working the surface upon the load 
limit is remarkable, and the straightness of the 
load-depth of dent line indicates that the limit of 
H lor this range of loading has been reached by the | 
Cloudburst process. The maximum depth of dent | 
on the surface of a pair of carbon steel rings hardened 


the test-rings again for further tests, 0-0012 in. | 
on Temoved by lapping and repolishing ; that is | 
© say, the new surface was at a level 20 times as | 


= as the maximum dent depth below the | 
— surface. Although this comparatively | 
‘ J 


‘ © amount of steel had been removed, it was | 
und that reloadings at the points previously 
hly loaded showed much less denting than would 
ry been expected. This is a clear indication that 
effects of cold working produced by loading 
— steel to considerable depths in comparison 
he a depths of the dents. This penetration of | 
; pm of cold-working metals is well known, 
gradient of the hardness perpendicular to 





t 







by quenching was 0-00006 in., and in order to use | ~ 


| the surface thus produced has been measured by 
| Herbert* for various steels cold-worked in different 
| Ways. 
| It is evident, therefore, that if the plane element 
| of an instrument constraint becomes damaged, it 
| would be more satisfactory to recondition the 
| surface than replace the entire element, which is 
a valuable and economic manufacturing considera- 
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tion. 
|is to be found in the case of the spectroheliograph 
| 


An example of such treatment of a constraint 


TaBLE IV.—Carbon Steel KE 621. 








The effect of cold working is also shown when 
successive loadings take place at the same point 
during the use of the interferometer system for 
plotting stress-strain diagrams. If a load above the 
limit is used, there will be a failure of the strain to 
return to zero, but on reloading one or more times, 
the failure to return disappears, and the process 
becomes elastic again. If the load is raised still 
further, permanent set again appears, but repeti- 
tion of the load causes it to disappear. This effect 
is shown in Table IV for 15 successive loadings at 
the same point, and it will be seen that even at 
500 lb., there is no further set after the first applica- 
tion. The steel used for these experiments was 
a carbon steel, KE. 621, of the following composi- 


tion :— 


Cc Si Mn Ww 
| Per cent. Per cent. Per cent. Per cent. 
1-05 0-20 0-40 0-50 


|In the above results, the loading is higher than 
a similarly cold-worked plane would permit, since 
after a dent has been formed, the ball rests in the 
concavity, but the reloading of a given concavity 
clearly shows the cold-working effect. As we have 
stated, the raising of the elastic limit by cold 
working is a well-known phenomenon, but it is 
here shown that the Hertzian hardness is also 
raised, though it is normally much greater than the 
limit of elastic stress. 

(10) The Values of S and the Limit Stress H for 
Steel, Brass, Phosphor-Bronze, and Cast-Iron.—In 
addition to the tests upon steels, a less extended 
series of tests was carried out on brass and phosphor- 
bronze. Brass and phosphor-bronze give load- 
depth of dent curves which are straight lines when 
plotted on logarithmic paper with almost exactly 
the same slope as those for the 0-9 carbon steel 
shown in Fig. 11. For comparison, the lines 
obtained with a }-in. ball are plotted in Fig. 13. 






























































Loading. | Load per Ball in Ib. Set in Fringes. The Vickers diamond hardness of brass is 108, and 
— te . of phosphor-bronze 151, whilst S for the former is 
1 : - 1 6, and for the latter 17:2, which indicates that these 
3 130 4 materials should never be used for the constraints 
4 ie ~ of indicating instruments in which the variance is 
5 2 . 
6 27 H required to be constant. 
7 270 0 | A sample of cast iron was also tested, but owing 
8 . . . . . 
9 = : | to the porosity of the material, it was impossible 
ue 350 0 to make accurate measurements. For the same 
12 pr 4 | reason, the depth of dent is very variable. The load- 
| a3 500 3 | depth of dent lines, however, appears to have the 
15 m4 4 |same slope as those for brass and phosphor-bronze 
em Ne “ LA __ | with a load limit constant S = 16, and a Vickers 
es a=ee TABLE V.—Etastic anp HarpNEss CONSTANTS. . 2 
| | Permissible | Approximate 
| 8. Maximum | Elastic Limit 
Vickers | Stress H. in Compression. 
Material. Treatment. | pompent | ———————| —_ - 
| i) oo 1. oe | Tons Kilos Tons | Kilos 
| | per | Tr per per per per 
sq. in. sq. mm. sq. in. sq. mM. sq. in. | sq. mm. 
wali eae —. 7 : ERR GSC sails 
0-9 C steel ‘ * ae hard ; | 883 348 | 0-245 | 187 | 295 
” ..| Superhardened ee 1,000 | 1,040 0-731 270 | 425 
High carbon chrome | Hard (as supplied) gE 321 | "520 0 366 211 ; | 332 0-83 per cent, C 
steel (Hoffman) a } | steel may reach 
High carbon chrome | Drawn at 210 deg. C. +} 732 640 0-450 
steel (Hoffman) } | | 
High carbon chrome | Drawn at 315 deg. C. | 657 | 730 | 0-513 247 | 389 48 | #68 
steel (Hoffman) (spring temper) 
High carbon chrome | Drawn at 480 deg. C. 511 | 400 | 0-281 | 
steel (Hoffman) j | | 
High carbon chrome | Annealed .. - , 259 | 72 0-051 | 111 175 | 
steel (Hoffman) 
| pete Reggie — ts 108 6-0} 0-008 | 372 | 366 | 12, | 
| Phosphor-bronze k 151 17-2 0-012 | 57-6 90°7 - -- 
Cast-iron a pal 177 16-0} 0-011 | 53-4 84-1 | 20 32 





TABLE VI.—E.astic Constants In Dynes PER SQUARE CENTIMETRE UNITS. 





























| | | 
1 — a) 3k+4n 
im x 19-22 eer y orl Lg Ge _ ont 
Material. E 10 o k 10 nx 10 4 4 E 4 i384 8) ® 6 (mean), 

| | 11 1 | -ll 
Steel ‘hie tei 20 0-29 18°1 8-4 0-184 x 107 0+167 x 10 0-175 x 10 
Brass . ss - 10 0-37 10-6 3°5 0-344 0-372 0- 
Phosphor-bronze .. 7 12 0-38 — — 0-286 _ 0-286 
Cast-iron é al 1l 0-28 } 9-6 4-5 0-334 |} 0-318 0-320 








at the Solar Physics Observatory, Cambridge, 
described by one of us.t 





* Herbert, E. G. ‘“‘Cloudburst Process of Hardness 
Testing and Hardening.’”’ Trans. Am. Soc. for Steel 
Treating, 14, 1928, page 680. 

t Pollard, A. F.C. Kinematic Design in Engineering.” 
Proc. Inst. Mech. Engrs., 125, 1933, page 171. 


diamond hardness 177. It is to be noted that on 
account of the porosity alone, ordinary cast-iron 
should never be used for accurate instruments. 
The spherical element may fortuitously engage with 
a minute hole and effectively destroy two degrees 
of freedom, and as far as permissible loading is 


| concerned, this material is here seen to compare 
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unfavourably with phosphor-bronze. A summary of | results of the usual indentation tests is complex, | mechanism is frequently required, and the relation 
|as the effect of tempering hard steel shows. In 
With opaque materials, it is not possible to/ Fig. 16, the Vickers diamond hardness numbers of | of these quantities can be represented very con- 


the results is given in Table V. 


observe the diameter of the area of elastic compres- | the materials tested are plotted logarithmically 
sion without introducing other substances between | against the load limit obtained with }-in. balls, 
and it will be seen that with the steels, although | (2.5) was computed on the assumption that @ = 


the two surfaces. Thus, Hertz used a@ fine layer 
of carbon, and Esnault-Pelterie a thin layer of 


such means are used, the maximum stress p cannot | two slopes of the curve on either side of this maxi- | 
But the limiting} mum differ, and the ascending branch does not 


be computed by equation (2.2). 
stress H in equation (2.3) is given by 


S = H® (6, + 0,) 


384° 
provided @ is known for the 
contact. 


two materials in 


The average elastic constants for the materials used | steel ball. 


in our work are well known, and are given in Table 
VI with the computed values of @. 

It is evident from equation (2.5) that for a given 
load and ball diameter, the elastic compression 


bOr 


ae ae See ee aE 
0 30 40 bo 10 
(5653.2) 


— sleet eee rid 


5 
Load in Kilo. 





between the compression load and limiting values 


veniently for purposes of design upon a logarithmic 
chart. The elastic compression 8 given by equation 


the values of the diamond hardness increase from 0-175 x 10-" for steel, and compared with the 
silver sulphide, both of which substances clearly | full anneal to dead hardness, the value of the load | values found experimentally with the interferometer 
showed the circular area of contact. Unless some | limit attains a maximum at spring temper. The for a ball range from 4 in. to 4 in. Some of the 





pass within the experimental error of the point d. | 
The points a for brass, and b for phosphor bronze, | 
however, appear to lie upon it. 

Meyer’s hardness is measured by dividing the test | 


results set out in Table VIII for 0-9 per cent. carbon 
steel (883) show the good agreement between the 
measured and calculated values of 58. 

These figures are given to demonstrate the accu- 
racy of the interferometric apparatus, rather than 
to show the reasonable agreement of theory and 


|load by the projected area of the dent made by a| experiment, proof of which has been given by a 





depends only upon the elastic constants, and we | 


found this to be the same for the superhardened 
steel as for the ordinary dead-hard steel. In fact, 
the elastic constants appear to differ very little, 
whether the steel is mild or high-carbon, hardened 
or superhardened. 

Very little work was done with mild-steel test- 
rings, since these were the first samples tried, and 
the loading was applied and measured by the mer- 
cury method previously described. The compres- 
sion with mild steel, however, for these small loads 
was the same as with the other steels. A charac- 
teristic loading and compression for the materials 
is given in Table VII. The comparison between the 

Taste VII.—Compression in Hard and Superhard 

Steel. 
| Compression in Fringes 


Load, Ib 0-9 Per cent. C Steel 
Mild 

Steel — —_ 

Hard Sunerhard 
35 5 5°5 5-5 
20 13°5 13-5 
60 28°5 29-0 
100 40-5 41-5 
150 53-5 54-5 
200 65-5 66-0 
250 76-5 77-0 


| 


dead-hard and superhard steels is more reliable, 
as the curves for these materials have been well 
established up to 250 Ib. load. 

With the approximate values of @ given in Table VI, 


The hardness number thus obtained | 
can only be constant if the index n in Meyer’s law | 





number of investigators, the earliest of whom was 


Lafay.* 

















































































































P =a D",, is 2, where Dm is the diameter of the| In Fig. 19, the logarithmic relation of 5 and load 
projected dent area. In Fig.19. 
Fig. 17, the load is plotted 10 — ——— — 
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in logarithmic form against the dent diameter for 
the hard Hoffmann steel and the spring tempered 
steel. For both these materials it is seen that 
n = 2-6 for test loads above 300 kilos., so that 
the hardness will increase with test loads above 
this value. In the initial parts of the curves, 
where n is less than 2, the hardness will decrease 
with increasing load. These effects of » upon the 
hardness numbers of the spring tempered steel may 
be seen in Fig. 18, in which the test load-Meyer 
hardness curve is plotted, and the very high values 


| of hardness for very small dents is presumably due 


the values of H are computed and compared with | 


the known average values of the compressive elastic 
limit in Table V. The very high value of the 
maximum stress would appear to depend upon the 


and its limiting value H, not upon the tensile 
strength as usually understood, but upon the 


| by no means constant. 


The Meyer hardness appears | 


to elastic recovery. 
to tend towards a constant value for high loading, 
but for loads in the neighbourhood of the limit, i.e., 
82-7 kilos for the }-in. ball contacting with the 
spring tempered steel, the rate of change of the 
Meyer number with the test load is very great, and | 
Such measurement of the | 
hardness is a function of the load, and therefore | 


» 7 | 
; c | cannot be a measure of the physical hardness of a | 
circumstances of its origin within the elastic material | 


material surface, even as a first approximation. It 
is clear that as the dent dimensions increase with | 


increasing load, the phenomenon of cold working | 


collapse of the material in the immediate neigh-| the metal in the neighbourhood of the dent will | 


bourhood by shear. 


In a sphere subjected to| increase the Hertzian or physical hardness, and in| and inspection and methods of analys 


hydrostatic pressure, the stress acting equally in| this sense the Hertzian hardness also will be a} 


every direction upon the crystal lattice might be | function of the load. 


At the limit load, however, | 


expected to reach almost infinite values, and the| where the cold working is reduced to a minimum, | 
high value it attains with a spherical and plane | this effect will be very small. 


contact is not surprising. 
(11) The Load Limit and Indentation Tests. 


(12) Elastic Compression-Load Chart for Steel.— 
A knowledge of the elastic compression due to any | 


The relation between load limit and the computed | load applied at the constraint of an instrument | 





senting the equation P = 8 D*, cuts the compression 
line for a given diameter of ball at a point corre- 
sponding to the permissible load for a value ot 





TaBie VIIT.—Compressions in Half Wave-Lengths. 
pages —-—-— a 


| 





p..* 3 D é 3 
(kilos.). | (mm.). | (Calculated). | (Measured) Difference 
aed on > 
6-81 4-76 31-7 | 33 1 
9-09 6-35 35-0 34 +10 
0-09 9-52 30-5 31 — ¢ 
18-2 12-70 44-0 43 1-0 
36-3 12-70 69-8 69 0-8 
54-4 12-70 91-5 91 0-0 
90-9 12-70 129-0 13 20 


S = 348, and it enables the relation between the 
maximum compression, the limit load, and the 
suitable diameter of the spherical element to be 
seen at once. It is evident, since @ does not 
appreciably vary for different steels, that “limit 
load” lines with other values of S may be drawn 
parallel to the former, and will give the relation 
required. 

We desire especially to thank Professor C. H 
Lander for the facilities he kindly placed at our 
disposal in the City and Guilds College, South 
Kensington, which enabled us to carry out the 
Vickers diamond indentation tests and the heavy 
load experiments with a 10-ton testing machine. 








STANDARDISATION OF MATERIALS IN THE ARGENTISE 
El Instituto Argentino de Racionalizacion de Materiales. 
Iram, which was founded in 1935, with the objects 0! 


standardising, encouraging investigations on and dis 
seminating information regarding materials used in the 
Argentine Republic, has commenced to issue a monthly 
publication, entitled Informaciones Iram, the first pe 
of which has recently come to hand. After dealing with 
the objects and the formation of the Institute. the current 
issue gives the specifications drawn up for cruce _~ 
I 


oil for general purposes, covering characteristics, 5a 
is and testing. 


Ssar A. Tognont 
of the 
nd 


It also contains a short article by Senor Cé 
on the subject of linseed oil. The president 
Institute is Sefor M. A. Ceriale, and the secretary ® 








treasurer is Seftor J. A. Valle. The offices are at 115: 

Avenida de Mayo, Buenos Aires. — 

* Lafay, A. Recherches Experimentales 2. ps 
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Déformations de Contact des Corps Elastiques 
Chimie et de Phys., 23, 1901, page 241 
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LETTERS TO THE EDITOR. 
VIBRATION IN STEAM-TURBINE 
BUCKETS AND DAMPING BY 
IMPACT. 


To THE Epiror or ENGINEERING. 


SIR, 


rrrinG of March 19, page 305, by Mr. A. 


I was very interested in the article in ENar- 
L. Paget, 


on the measurement of the damping of vibration in 


steam-turbine buckets by impact, particularly as I 


have found the method of calculating the damping 


I 


vibration to be convenient and reliable in connection 


with the design of suspensions for instruments subject 
) vibration. 


interfere with the measurements. 
indicator 
more convenient, and as this instrument uses electro- 
magnetic pick-up units of the moving-armature type 

mechanical attachment, such as a moving coil, 
need be used for studying the vibration of iron or steel 
parts, and the mechanical damping effect of the 
magnetic field of the pick-up unit is quite negligible. 
When the part is non-magnetic an exceedingly small 
and light iron armature can be attached to the vibrating 
part, not much larger than the piece of brass wire used 
by Mr. Paget. 

There is one point in the article to which I should 
like to call attention, namely, the statement on page 307 
that “the natural period of the impactor will thus be 
zero,” so that there will be no possibility of beating 
between the bucket and the impactor. It is of course 
understood that by a “natural period of zero” the 
author means a “ natural frequency of zero,” but it 
seems to me that this is not by any means true even 
with the construction incorporating no constraining 
spring. The impactor consists of a uniform rod about 
10 in. long suspended near one end. The natural 
frequency of such a system, regarded as a compound 
pendulum in the earth’s gravitational field, would be 
about 1} cycles per second, and its weight would be 
about | oz. A centrifugal pull of 250 Ib. is mentioned 
in the paper, from which the acceleration field on the 
impactor under operating conditions works out at 
4,000 g. In these circumstances the natural frequency 
of the impactor would be 14 x V 4,000 = 80 cycles 
per second. The natural frequencies of most of the 
buckets examined are said to be between 100 cycles 
ind 300 cycles per second, so that an impactor frequency 
ot 80 cycles per second is only just outside this range. 
Moreover, it seems very likely that this frequency would 
be considerably increased by the springiness of the 
impactor causing it to bounce on striking the walls of 
the hole which confines it, since only a fraction of its 
kinetic energy would be destroyed on impact. 

It would seem, therefore, that the assumption that 
beating could not occur with this form of impactor is 
not justified, but I am not sure how important the 
wthor regards this question of beating in the case of 
‘steam-turbine bucket. I should myself have thought 
that it would only be important if the beat frequency 
Were so low compared with the natural frequency that 
there would be time for a dangerous amplitude of 
vibration to be built up during one beat period. In 
such circumstances the impactor might possibly “ pull 
_ step and the damping effect be very greatly 

Yours faithfully, 
Eve.tyn 8S. L. BEALE. 
129, Ebury-street, 
London, S.W.1. 
April 1, 1937. 


(Co THE Eprror or ENGINEERING. 
In the 
Of your issu 
Turbine | 


SIR, interesting article published on page 305 


of March 19, entitled ‘‘ Vibration in Steam- 
oa suckets and Damping by Impact,” the author 
pears to have neglected the effect of rotation on the 
murncteristi s of the impactor. 
ema to the diagram, the impactor can be 
the infin as a compound pendulum oscillating under 
when he = A ot the centrifugal force, F, introduced 
Sena)... rotating, and it can be shown that 
quency iy - _ aperiodic, but vibrates with a fre- 
“? &tven by the following expression :-— 


‘ 
) 


Ne > w - 
kK WR.H vibrations per minute, 
Where, 
w ngular velocity of the system about the axis 


! rotation, 
is of gyration of impactor about point of 
ispension, 


of a vibrating system from the decrement of a free 


In this particular case a combination of 
photo-electrie cell and cathode-ray oscillograph was 
ised, and, like Mr. Paget’s optical method, there were 

mechanical attachments to the vibrating system to 
However, in other 
similar cases the Standard-Sunbury high-speed engine 
has been used and has been found to be 
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} R radius of centre of gravity of impactor from 
| axis of rotation, 
H distance of centre of gravity of impactor 


from point of suspension. 


Since w, K, R, and H are constants for any given 


system, it follows that the natural frequency of the 


impactor is a constant multiple of the speed of rotation. 


fw principle is used in the floating balance weight 


damper which has been used with considerable success 


| for dealing with torsional vibration in the Wright 
designs of aero engines. 
If the impactor consists of a plain cylindrical rod 





| 
f 


Axis of 
‘Rotate 

(5895) 
and if it is assumed that H is equal to one-half the 


total length of the rod, the foregoing expression reduces 
to :— 


Ne /3R 
N 4H’ 
where, 
N revolutions per minute of the system about 


the axis of rotation. 
Assuming, for example, that 


R 33 in., H 4in., and N 1,500 r.p.m., 


then, 
Ne 
~— 2-48 
N 
7m 
Ne 2-48 x 1,500 3,720 vibrations per minute. 


Hence, there will always exist one particular speed 
of rotation at which the impactor will function as an 
absorber provided its mass is chosen to permit vibra- 
tion without impact. 

Yours faithfully, 
W. Ker Witson, 
132, Draycott-avenue, 
Kenton, Harrow, 
Middlesex. 
March 23, 1937. 








DIESEL-RAILCAR TRANSMISSION 
SYSTEMS. 


To THE EprTror oF ENGINEERING. 


Srr,—In your issue of December 25, 1936, page 704, 
there appears a letter from Mr. Lysholm, in which 
criticism is made that the article on “ Diesel-Railcar 
Transmission Systems ”’ which appeared under my name 
in your issues of August 21 and September 4 last (pages 
192 and 244), is misleading in regard to the acceleration 
and fuel consumption of the Lysholm-Smith hydraulic 
transmission system. In the article it was stated 
clearly that the hydraulic transmission system dis- 
cussed was not of the Lysholm-Smith type, since that 
was not available in a comparable size of unit, and 
reference was made to the slightly lower losses of this 
type of transmission as compared with those of the 
hydraulic transmission system which was actually 
considered. 

It would, nevertheless, be very interesting to surmise 
how a transmission of the Lysholm-Smith type would 
compare with the three transmission systems described 
in the article, assuming that it were available in a 
comparable size. In his letter Mr. Lysholm has 
suggested efficiency figures for the torque-converter 
portion and for the associated mechanical gearing 
portion of such an arrangement. The figures which 
he suggests for the latter portion should, however, in 
my opinion, be subjected to some modification for the 


| following reasons : 


From the measured losses in the Ganz transmission 





the losses assigned in the above-mentioned article to 





system at its highest speed Mr. Lysholm reasons that | 
|shaft of the change-speed portion of the gearbos, 


| Ganz gearbox. 
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the spur gearing and bevel gearing associated with 
hydraulic systems are too great, and he deduces a 
correction factor for these. When it is realised, 
however, that the top-speed drive in the Ganz gear- 
box does not, as he appears to assume, pass through 
two gear meshings in the change-speed portion, and 
that the loss in the dry multiple-dise clutch, which 
occurs only during the first five seconds or so of starting 
the vehicle, has no place in determining this correction 
(although it must be considered in calculating per- 
formance and fuel consumption), it will be found that 
the resulting factor is approximately unity, #.e., that 
the Ganz test confirms the accuracy of the estimated 
gear loss figures. 

Two alternative methods have been used by Mr. 
Lysholm to arrive at the probable losses for the 
mechanical gearing incidental to the hydraulic torque- 
converter drive. The accuracy of one of these methods 
suffers from the apparent misconception previously 
referred to concerning the number of meshings in the 
Then in the method by which the 
losses for the individual parts are added, the alleged 
high estimates are reduced in the proportion of the 
calculated correction factor, whereas in the method 
in which the estimated losses for those parts of the 
drive which occur in the mechanical but not in the 
hydraulic transmission system are subtracted from 
the measured losses for the former system, the reduction 
factor is not applied. If this inconsistency and the 
misconception about meshings are corrected, it will 
be found that both methods give, as of course they 
should do, the same results. 

Having arrived at a figure for the losses of the 
incidental mechanical gearing in the hydraulic system 


|at high speed, Mr. Lysholm obtains the losses for all 


other speeds in the speed range of the vehicle by 
deduction from an extrapolated curve of the measured 
losses in the top speed of the Ganz gears. 

Now the Ganz gear measured curve extends only 
from 52 m.p.h. to 70 m.p.h, approximately, and it 
does seem unreasonable to assume that such a curve 
can, with any degree of accuracy, be extrapolated as 
far as 5 m.p.h. The procedure seems especially 
doubtful when it produces the results shown in 
Mr. Lysholm’s Fig. 1. This figure indicates that if 
the Ganz transmission were worked in top gear down 











to 5 m.p.h., presumably still at approximately constant 
torque, its efficiency would rise to 99 per cent., and 
that the mechanical gearing associated with the 
hydraulic converter would have an efficiency of 994 per 
cent. at 10 m.p.h. and at about 50 per cent. (see Fig. 2) 
of full-load input. To cover the losses of a bevel 
drive, even without considering reversing and dis- 
placing gears, by an allowance of one-half of 1 per cent. 
of the input, appears unreasonably optimistic, however 
low the vehicle speed. 

If we are to make a logical comparison between 
railcars fitted with the Lysholm-Smith hydraulic 
transmission system and the mechanical railcars which 
figured in the article, it is essential that in all par- 
ticulars except the actual method of drive the vehicles 
shall be identical. That implies the assumption that 
the hydraulic transmission can be built for 260 h.p. 
in one unit with its associated free wheel and two-way 
selecting friction clutch without any sacrifice of the 
87-5 per cent. efficiency given by Mr. Lysholm for 
the converter size nearest to that, and without the 
complication of speeding-up and speeding-down gears 
which have sometimes been used with hydraulic 
systems. It also implies that both axles of the power 
bogie are driven, and this is a requirement on which 
most operating engineers will insist for powers of 
that magnitude. With regard to the fan for the 
converter radiator, although this is not required in 
ordinary running, it would probably be advisable to 
fit it if the hydraulic railcar is to be equally capable 
of negotiating long, heavy gradients as its mechanical 
counterpart. Now if the railcars are strictly com- 
parable in the above respects both transmission systems 
can be resolved into two parts, a torque converter and 
the incidental gearing. In the hydraulic railcar the 
torque converter is a hydraulic one, and in the mecha - 
nical railcar it consists of a gearbox, in this case with 
five speeds. In both cases the incidental gearing has 
to perform exactly the same functions, 1.e., provide for 
reversing, provide for displacing the final drive from 
the torque converter in such a way as to be able to 
drive clear of the torque-converter casing to both axles, 
and finally, to provide for the right-angle drive between 
the cardan shaft and the axle. Under these circum- 
stances there is no reason whatever why the losses in 
the incidental gearing should be any greater or less 
in one system than in the other. 

Turning now to the torque-converter part of the 
drive, in the high-speed part of the speed range the 
Lysholm-Smith torque converter is cut out entirely 
by the free wheel and comes to rest, so that its losses 
will be negligible. In the case of the mechanical gear- 
box under discussion, in the highest gear the drivo 
is transmitted directly from the input to the output 
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so that the only losses which need be considered here 
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are the idle running losses of four multi-dise clutches | LIGHT-WEIGHT ALTERNATING-CURRENT WELDING SET. 


and three idle-spur-gear meshings and lubricating-oil | 
friction. The two last-mentioned items are almost 
negligible, but taking Mr. Lysholm’s figure of } per | 
cent. for each multi-dise clutch, although this strikes 
me as rather high, we arrive at the conclusion that in 
the upper speed range the Lysholm-Smith hydraulic | 
transmission system would have an efficiency 2 per | 
cent. higher than that of the mechanical transmission, 
or, say, 6 per cent. losses at maximum speed. 

With reduced vehicle speed the general efficiency of | 
the mechanical drive will improve very slightly, for 
the effect of the falling speed of the gearing will be | 
largely neutralised by the inclusion of the extra two | 
meshings of the indirect gears. | 

In the case of the hydraulic converter and associated 
mechanical gearing the efficiency will also increase | 
slightly with the falling speed until the speed for | 
changing back to hydraulic converter operation is 
reached. At that point the efficiency curve will, of | 
course, drop well below that of the mechanical trans- | 
mission due to converter losses, and remain well below 
for the remainder of the speed range, having an | 
optimum point, at about half speed, of approximately | 
83 per cent. Referring to Mr. Lysholm’s Tables I and | 
Il, we find that, unfortunately, these have been calcu- | 
lated, with the exception of one item, for speeds higher 
than the change-over point from the hydraulic to the 
direct drive, i.¢., they refer to the direct-drive condi 
tions and not to the hydraulic torque converter at all. 
Under these circumstances our newly calculated | 
offic lency figures will, of course, result in fuel consump- 
tions about 2 per cent. lower for the Lysholm-Smitk 
arrangement than the mechanical drive and the | 
hydraulic balancing speeds will be slightly lower than | 
those shown. With gradients more severe than 1 in 100 | 
the hydraulic balancing speed will be below the change- | 
over point, so that the hydraulic torque converter will 
be in operation, and under these circumstances the 
fuel consumption will be considerably higher than for 
the mechanical transmission and the balancing speed 
lower. They will, in fact, fall in positions intermediate 
between the figures shown for mechanical and hydraulic 
transmissions in Tables I and II of the original article 
under discussion. 





Yours faithfully, 
G. R. Hiees, 
Metropolitan-Vickers Electrical Company, Limited, 
Manchester. 
January 9, 1937. 


THE LATE SIR WILLIAM BERRY, 
K.C.B. 


WE regret to record the death of Sir William John 
jerry, K.C.B., a former Director of Naval Construction 
and a vice-president of the Institution of Naval 
Architects, which took place very suddenly on Monday, 
last, April 5, at his residence in Sutton, Surrey. : 

Sir William Berry was a native of Sheerness, where 
he received his early education and training. From 
the Dockyard Mathematical School he proceeded, 
in 1884, to the Royal Naval College, Greenwich, and | 
in 1887 was admitted to the Royal Corps of Naval 
Constructors as Assistant Constructor. In this capa- 
city he served for some thirteen years, at Chatham 
Dockyard and at Whitehall, and in 1900 was promoted 
to the rank of Constructor. In conformity with the 
usual practice, the step in rank was followed by trans- 
ference to another establishment, in this case to Devon- | 
port, but in the following year he returned to the 
Admiralty. In 1907 William Berry received his first 
appointment overseas, as Chief Constructor at Malta, 
where he remained for five years, before being recalled | 
to Whitehall as Assistant Director of Naval Con- | 
struction under Sir E. Tennyson d’Eyncourt. 

The outbreak of war in 1914 led to an immediate 
and unprecedented expansion of new warship con- 
struction, Berry's part in this including charge of the 
design of the battle cruisers Repulse and Renown, 
and the fast light cruisers Furious, Courageous and 
Glorious ; but the difficulties arising in connection with 
material supplies, rapidly varying wage rates, and the 
maintenance of proper mspection severely taxed the 
departments chiefly concerned, namely, those of the 
Director of Naval Construction and of the Engineer- 
in-Chiet, and in 1917, therefore, the decision was taken 
to form a new Warship Production Department, of 
which Mr. Berry was made Director, with the difficult 
task of creating a new organisation largely staffed 
by civilians trained in private yards, covering practi 
cally the entire shipbuilding and marine engine-building 
industry. In this he was so successful that the Depart - 
ment was retained after the conclusion of hostilities, 
Berry remaining as Director until, in 1924, he succeeded 
Sir Eustace d’Eyncourt as Director of Naval Construc- 
tion. He had been made a C.B. in 1917, and in 1926 
received the further distinction of K.C.B. He retired 














in 1930, when he reached the age limit of sixty-five. 





CONSTRUCTED BY MESSRS. THE 
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As Director of Naval Construction, Sir Wilham Berry 
was faced with problems new and strange to that office. 
The volume of new construction was greatly reduced by 
the operation of restricting treaties and economy 
measures, and the imposition, by international agree- 
ment, of tonnage limitations for different types of 
ships, introduced many difficulties in design, some 
of which were indicated in the paper which he read 
before the Institution of Naval Architects in 1929, 
on “H.M. Battleships Nelson and Rodney.” The 
special launching arrangements of these ships were 
described in an earlier paper, delivered in 1926 before 


the same Institution, of which he had been elected a| 


vice-president in the previous year, after serving on 
the council since 1918. During his service as Director 
of Naval Construction, Sir William Berry was respon- 
sible for the six 10,000-ton cruisers of the London 
and Dorsetshire classes, and the first of the 8,000-ton 
cruisers subsequently introduced, the A class of 
destroyers, the O class of submarines, a number of 


|auxihary craft, and the Singapore floating dock. 








THE LATE PROFESSOR D. A. LOW. 

ENGINEERS in many parts of the world who received 
their training at the East London College, now Queen 
Mary College, under Professor David Allan Low, and 
the larger number who have benefited less directly 
from the study of his text-books, will learn with great 
regret of his death, which occurred at his home in 
Ilford on Wednesday, March 24. Professor Low was 
born at Dundee on February 9, 1857, so that he had 
just passed his eightieth birthday. It may be of 
interest to mention that a number of his friends and 
former pupils arranged to commemorate the anniver- 
sary on February 9 last, but Professor Low’s failing 
health did not permit him to take part. 

He received his general education at the high school 
and at the West End Academy in Dundee, and he 
served an apprenticeship as a mechanical engineer 
with Messrs. Baxter Brothers, in the same city, from 
1871 to 1876. Two years of this period were spent in 
the drawing office and the remainder in the shops, 
where he worked for a year as a journeyman. Soon 
after completing his apprenticeship, viz., in 1877, he 
gained a Whitworth Scholarship, and went for a year 
to Owens College, Manchester. From 1878 to 1879 he 
was with Messrs. Sir Joseph Whitworth and Company, 
and, after a short period at Glasgow University, was 
appointed lecturer in mechanical engineering at Allan’s 
Glen Institution, Glasgow, in 1880. This position he 
occupied until 1887, when he was appointed lecturer 
in engineering and head of the technical school of the 
People’s Palace, Mile End Road, London. 

When this school became the East London Technical 
College in 1896, Mr. Low was appointed Professor of 
Engineering, retaining this appointment when the 
college became a branch of the University of London 
in 1907. It was in his capacity as a teacher here that 





; clear understanding of engineering problems and to 


| provided to give the necessary current adjustm 





he most excelled, although his ability to acquire a! 


impart his knowledge to others is well displayed in 
the various text-books which he prepared. These 
include An Introduction to Machine Drawing and 
Design, A Manual of Machine Drawing and Design, 
of which he was joint author with Mr. A. W. Bevis, 
a pocket-book for mechanical engineers, and text- 
books on applied mechanics, practical geometry and 
graphics, heat engines, &c. In the preparation of these 
text-books Professor Low took the greatest care to 
verify all references and in checking calculations, &c., 
to ensure that students and other users should not be 
misled—a principle which is, perhaps, best appreciated 
by those who have to study by themselves. 

After twenty-six years of service, Professor Low 
retired in 1913 and was made Emeritus Professor. 
Some of his leisure was devoted to the development of 
the Whitworth Society, which was formed in 1923. 
Professor Low was elected hon. treasurer of the society 
at its foundation, and in addition to his work in this 
capacity, he acted as honorary editor of the Whitworth 
Book which was issued in 1926 and gives biographical 
particulars of practically all Whitworth Scholars, 
Exhibitioners, and Prizemen. Professor Low had been 
a member of the Institution of Mechanical Engineers 
for nearly fifty years, and an honorary member of 
the Junior Institution of Engineers since 1890. 








LIGHT-WEIGHT ALTERNATING- 
CURRENT WELDING SET. 


Tue increasing use that is being made of electric 
welding for repair work in garages and small shops, 
as well as for light constructional work, has brought 
about a demand for a welding set of the minimum 
weight but of sufficient strength to withstand severe 


handling. Such an apparatus is the light-weight 
alternating-current welding set which has a 
been put on the market by Messrs. The Genera 


Limited, Magnet House, Kingway, 


Electric Company, 
shown with the 


London, W.C.2. This set, which is 
cover removed in the accompanying illustration, 
consists essentially of two parts—a rigid base on 
which the whole of the apparatus is mounted, and 
a removable cover. This type of construction, it 
claimed, enables all the stresses due to handling to 
be taken by the base, and transport is facilitated by 
the attachment of skids, and of substantial handles. 
The set is designed for a current range trom 40 


ets b Z 
amperes to 120 amperes, plugs and sock ons 
ent 


suitable steps between these limits. When very fn 


; - . mple, in 
current regulation is required, as, for examp! + 
welding thin sheet metal, the reluctance of the n ae 
circuit of the choke coil can be varied. This ena nil 
the welding current to be adjusted in nied ; = 
steps. The set will operate on a single-phase, m4 


supply at 190 volts to 240 volts and 35U 
480 volts. 
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STATION EXTENSIONS 
AT WATFORD. 


Tue history of the Watford electricity supply under- 
taking dates back to 1897, in which year a Provisional 
Order was granted to the Urban District Council. 
Supply was begun in June, 1899, on the single-phase 
alternating-current system. Generation was effected | 
at 2,200 volts, 50 cycles, and transformation to 200 volts 
took place in a number of local substations. The area | 
served was extended in 1904 and 1909, while in 1913 | 
and 1914 powers were obtained to supply adjacent | 
parishes. Further extensions also took place after the | 
war, and the area served now covers some 39,000 acres. | 
In 1922 the resulting growth of demand led to the | 
erection of a new generating station, in which a three- | 
phase, 50-cycle unit with a capacity of 4,120 kW was | 
installed. Two 1,850-kW single-phase units, which 
had been in use in the old station, were also converted | 
to three-phase working and were removed to the new | 
Further, the generation pressure was stan- | 
dardised at 6-6 kV. In 1926 a 6,250-kW set was | 
added together with the necessary boiler plant, and a 
further extension took place in 1928, when a 7,000-kW | 
unit and two boilers were erected, making a total 
capacity of 21,070 kW. All five consisted of | 
Ljungstrém turbo-alternators, which were constructed 
by Messrs. The Brush Electrical Engineering Company, 
Limited, Loughborough. 

In 1931 an application was made still further to 
extend the station by the installation of a 12,500-kW 
set, but after negotiations with the Central Electricity | 
Board, which resulted in the station becoming 
lected,” it decided to erect a 15,000-kW unit, 
as well as a boiler of corresponding output, and to 
replace the existing switchgear by equipment of a 
higher rupturing capacity. This work, which has also 
necessitated extensions to the buildings and the erection 
of a switch-house and control room, has been carried 
out to the designs of Mr. J. H. Rider, M.Inst.C.E., 
&, Queen Anne’s-gate, London, 8S.W.1, and Mr. A. W. 
Barham, chief engineer and general manager, and was | 
formally opened by the Rt. Hon. the Earl of Derby, 
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sets 
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K.G., on Friday, April 2. It is of interest to note 
that the output of the undertaking rose from | 
114,859 kWh in 1899 to 55,219,312 kWh in 1936, 


and that during the same period the number of con 
from 113 to 22,783 Last year the 
maximum 17,420 kW, the consumed 
per kilowatt-hour generated being 1-79 Ib 

The buildings, in which the most recent exten 
ions housed, comprise a boiler-house, turbine 
room and switch-house, as well as a bridge over th« 
roadway, which contains a cable room and control 
room, Both boiler-house and turbine room are of 
reinforced conerete and are extensions of the existing 
buildings, while the switch-house is a separate single 
storey structure in which each switch is supported on | 
work 


sumers increased 
load was coal 
new 


are 


concrete foundations, This part of the was 
carried out by Messrs. Smith, Walker, Limited, 16, 
Caxton-street, London, 8.W.1, to the designs of 


Mr. J. C. Hughes, 
Mr. A. W. Barham 
The boiler was constructed by Messrs. John 
Thompson Water Tube Boilers, Limited, Wolver- 
hampton, and has a normal evaporation of 80,000 Ib. 
of steam per hour at a pressure of 250 Ib. per square 
inch and a total temperature of 800 deg. F., the 
maximum continuous rating being 100,000 Ib, per hour. 
It is of the contractors’ Beta type, and is shown nearing | 
completion in Fig. | rhe two upper and two lower 
drums are connected by vertical bent tubes 3} in. in 
diameter giving a total heating surface of 10,220 sq. ft. 
Firing effected by a twin L-type stoker with a 
urate area of 336 sq. ft., which was supplied by Messrs. 
International Combustion, Limited, Derby. The com 
bustion chamber is cooled on all four walls, the heating 
surface of this part of the unit being 1,280 sq. ft. The 
circulation is the firm's positive typ The superheatet 
ix of the John Thompson-MecPhail suspended-loop 
pattern and is situated between the front and second | 
banks of tubes. The unit is completed by a Foster 
gilled-tube cconomiser with a heating surface of 
3,360 sq. ft. and an Useco plate-type air heater with a | 
heating surface of 16,965 sq. ft. Both economiser and 
air heater can be by-pussed and the boiler operated on | 
natural draught during low-load or emergency condi 
tions. This natural draught is provided by a mild 
steel chimney, which is superimposed on a structure | 
forming an integral part of the boiler frame. Balanced | 
artificial draught is provided by means of Howden | 
forced-draught and induced-draught fans. The latter | 
incorporate scroll-type grit arresters with secondary | 
Vortex cells. | 
The turbine is of the Brush-Ljungstrém type and 
was constructed by Messrs. The Brush Electrical | 
Engineering Company, Limited, Loughborough. It is 
designed for a maximum continuous rating of 15,000 kW 
and an economical load of 12,000 kW when supplied 
with steam at a pressure of 250 Ib. per square inch | 
and a temperature of 750 deg. F., and when exhausting 
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into a vacuum of 28-75 in. at maximum load. It is 
suitable without alteration for working with steam at 
a pressure of 300 Ib. per square inch, when the econo- 
mical load would be raised to 14,400 kW. As is usual 
in this design, the set contains two rotors which revolve 
in opposite directions. The relative speed of the blades 
is therefore equal to twice the running speed of 
3,000 r.p.m. The complete blade system consists of 
one group of radial-flow reaction, double-rotation 
blading and two groups of two-stage, single-rotation, 
low-pressure axial-flow blading in parallel. The radial- 
flow blading is made up of horizontal blades which are 
mounted in 35 concentric drum-shaped rings. These 
rings are secured alternately to the faces of two discs 
in such a way that the rings of one disc are interleaved 
with those of the other. The axial-flow moving blades 
are firmly mounted on the outer peripheries of the discs, 


|and the fixed guide blades are carried in a ring that 


contains the complete blade system. This construc- 
tion, it is claimed, enables a very simple form of 
double-flow exhaust blading to be compactly combined 
with the double-rotation blading in a single cylinder. 
The turbine is coupled to two alternators, each of 
which has an output of 7,500 kW and generates three- 
phase current at a pressure of 7,000 volts and a fre- 
quency of 50 cycles. The alternators are set one on each 


side of the turbine casing and are driven by blade discs, | 


each disc béing attached to a spindle which is over- 
hung from the inner bearing of one of the alternator 
rotors. The turbine casing and the stators of the 
alternators are bolted together to form a rigid tubular 
structure, and the end casings which carry the outer 
bearings are bolted in turn to the stators. The weight 
of the set is carried by the condenser. Control 
effected by an automatic governor of the centrifugal 
spring-loaded type which is driven through worm gear 
from one of the alternator rotor shafts. It controls 
the throttle valve through a pressure relay system 


1s 


| which can be adjusted by hand or electrically from the | temperature of 200 deg. F. The feed pump 


switchboard. Forced lubrication is normally obtained 
from a gear-driven rotary pump of the valveless type, 
while a separate steam-driven oil pump is provided 
for use during starting up and shutting down. 








80,000-Ls. Bor 


This | 


ER NEARING COMPLETION. 


comes into operation automatically when the pressur 

| falls below a pre-determined level. A view in the 
turbine room showing the 15,000-kW set in the back 
ground appears in Fig. 2, on the opposite page. 

The alternators are cooled by two separate fans, 
which were constructed by Messrs. The Sturtevant 
Engineering Company, Limited, 149, Queen Victoria- 
street, London, E.C.4. Each fan is driven by a 100-h.p. 
motor and is designed to deliver 21,000 cub. ft. of air 
per minute against 12-in. water gauge. Arrangements 
are made so that the cooling air for both alternators 
can be supplied by one fan, the output of which is then 
increased to 30,400 cub. ft. per min. against 6-6 in. 
water gauge. After passing through the machines the 
air is cooled in closed-circuit air coolers constructed by 
Messrs. The Premier Cooler and Engineering Company, 
Limited, Shalford, Surrey. Each cooler is designed to 
cool the air from 148 deg. F. to 95 deg. F. and requires 
| 250 gallons of water at 80 deg. F. for this purpose. 
| The turbine exhausts into a two-flow Brush-Delas 
| condenser with a cooling surface of 11,000 sq. ft 

This is designed to maintain the specified vacuum on 
| full load with 10,750 gallons of circulating water pet 
| minute at a temperature of 55 deg. F. This circulating 
| water is supplied by two electrically-driven pumps, 
| which were constructed by Messrs. Drysdales, Limited, 
and are driven by 73 brake horse-power three-phase 
|induction motors. Each pump is designed to deliver 
5,725 gallons per minute against a 30-ft. head, and 
draws water from the river through a 36-in. diameter 
pipe to an intake sump below the turbine-hous floor 
The condensate is extracted by two pumps of Messrs 
Drysdales’ Pervac vertical type, each of whi h is 
| driven by a 19-h.p. motor and is designed to de al with 
| 292 gallons per minute against a total head of 99 ft. 
er condensate is subsequently heated in two stages 
| 





of feed heaters which are supplied with steam from 


the turbine, and are arranged to heat it to @ — 

ys ¢ 
| Messrs. Mather and Platt’s Plurovane type. and is 
| designed to deal with 160,000 lb. of water pe! a 
lat a temperature of 200 deg. F. against a pr —y 0 
300 Ib. per square inch. It is driven by a 100-h.p. 
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Fie. 3. 
Inductior P i i i i 
nduction motor, and is designed so that its discharge 
reas i 355 i 
pre ure can be increased to 355 Ih. per square inch 
Y fitting new impellers, 
The new 


by Mess sr mitchgeaz, which has been constructed 
~ rs. Metropolitan-Vickers Electrical Company, 
: hited, I rafford Park, Manchester, has been designed 
ander ne ott-cireuit, capacity likely to be met with 
type nedern conditions, and replaces the cubicle- 
As _—k nt installed in 1923 and since extended. 
~ toed re seen from Fig. 3, it consists of 17 units of 
type fe an -ilied metal-clad horizontal draw-out 
Electric it, As — were ordered directly by the Central 
butane y oard, Each circuit breaker has a rated 
Twelv. ee rupturing capacity of 500,000 kVA. 
iohem -_ : 4 current-carrying capacity of 800 amperes 

t 1,800 amperes, and all are fitted with cross- 


(| , 
he oe, 


Fia. 2. 
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ie 
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6°6-KV Metat-CLap SwItTcHGEAR. 


jet explosion-pot contacts. The remaining four are 
capable of carrying 3,000 amperes. Duplicate ’bus bars 
are provided, and oil-immersed "bus bar selector 
switches of the on-load type, which are operative only 
when the *bus-bar coupler breaker is closed, are incor- 
porated in each circuit breaker. The whole of the 
switchgear is arranged for remote control from a new 
control board, which was also constructed by Messrs. 
Metropolitan-Vickers Electrical Company, Limited. 
This board is of the enclosed steel cubicle type, and is 
U-shaped in plan. A mimic diagram with dummy 
*bus bars of polished aluminium strip is mounted along 
the top of the board, and illuminated symbols of 
different colours show when the breakers are closed, 
open, or automatically tripped. A scheme of inter- 
locks prevents synchronising operations being carried 
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out except when the circuit conditions are correct: 
| The four panels for generator exciter controls and a 
| panel for the engine-room telegraphs and telephones 
are installed on a separate desk. The change-over 
| from the old to the new gear was carried out successfully 
| under load conditions. 





| ANNUALS AND REFERENCE BOOKS. 


| Mercantile Year Book, 1937.—--The 5lst annual 
| edition, that for 1937, of The Mercantile Year Book 
|and Directory of Exporters has recently been published 
| by Messrs. Lindley-Jones and Brother, Limited, 52, 
Bishopsgate, London, E.C.2._ The book is divided up 
into a number of well-arranged sections in which are 
| given lists of the merchant exporters of London, the 
| markets with which they trade, and the principal classes 
| of goods shipped from London with the names of the 
shippers. Similar lists are given concerning Man- 
chester, Liverpool, Birmingham and District, Glasgow, 
Bradford, and other provincial towns, and also Paris and 
| the principal French trading centres, and Hamburg, 
| Bremen and Berlin, Brussels and Antwerp, Amsterdam 
jand Rotterdam, Ziirich, Genoa and Milan, Lisbon, and 
other towns in Germany, Belgium, Holland, Switzerland, 
Italy, and Portugal. The next section relates to over- 
| Seas importers, and the classes of goods purchased and 
| the representatives and buying agencies in Europe are 
|}shown. The countries dealt with in this section 
| include Australia, New Zealand, Palestine, Iraq, Iran, 
| India and Ceylon, Malaya, the Dutch East Indies, the 
Philippines, Indo-China, China, Japan, Canada, the 
United States, the West Indies, Latin America, the 
Union of South Africa, the Rhodesias, Kenya, Egypt, 
and the Belgian Congo. The data in the volume are 
arranged in such a manner that manufacturers can 
easily ascertain the channels through which commerce 
with overseas clients may be arranged, or payment 
made. A number of coloured maps of the world are 
included in the year-book, which contains upwards of 
1,000 pages and is published at 20s. 6d., post free. 
The British Corporation Register Book.—The British 
Corporation Register of Shipping and Aircraft, 14, 
Blythswood-square, Glasgow, C.2, has recently pub- 
lished the 1937 edition of its Register of Ships. As 
heretofore, the volume contains detailed particulars 
regarding all the ships classed in this Registry, and 
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also lists of the members of the Committee of Manage- 
ment, the Liverpool Committee, the Joint Aviation 
Advisory Committee of Lloyd’s Register and the 
British Corporation Register, and the standing 
Aviation Sub-Committee. Lists of surveyors stationed 
at ports and harbours in this country and abroad are 
also given. The Register Book is compiled under the 
direction of the Committee of Management, which is 
composed of owners, builders, engineers, and designers 
of ships and aircraft, together with representatives of 
underwriting and other associations. As stated in the 
annual report of the Society for 1936, allusion to which 
was made on page 351, ante, 66 ships, making together 
146,210 tons, were built to the Society's classification 
under special survey during the year, and the present 
edition of the Register of Ships contains particulars 
regarding 1,530 vessels aggregating 4,582,959 tons. A 
further figure of interest is that the total tonnage of 
the shipping which has been classed with the British 
Corporation since 1890 now amounts to nearly 
11} million tons. The volume is issued to subscribers 
only, the terms of subscription for individuals and 
firms being 31. 3s. for the first copy, and 1. lls. 6d. for 
cach additional copy, and for underwriting associations 
and marine insurance companies, 4/. 4s. for the first 
copy, and 21, 2s. for each additional copy. 

VDI Jahrbuch, 1937.—This reference book for the 
current year, the fourth annual issue, published under 
the auspices of the Verein deutscher Ingenieure, gives 
short abstracts of articles which have appeared in 
1936 throughout the world, but mostly in German 
periodicals, on scientific subjects, mechanics, electricity, 
public works, fuel, building materials, &c. In every 
separate instance reference is made to the name, date 
and page of the particular journal or publication from 
which the very short abstracts have been taken. 
Research in regard to all the subjects dealt with is 
ureatly facilitated by a most comprehensive index at 
the end of the book. This also contains, for the first 
time, a list of epoch-making discoveries in the realm 
of technics. The list, it is stated, makes no claim to 
completeness—there are several lacune in engineering 
and metallurgy ; later annual editions will, no doubt, 
be more detailed in this respect. The book is published 
at the price of 3.50 marks by VDI-Verlag, G.m.b.H., 
Berlin, N.W.7. 








PERSONAL. 


Messrs Wetiwortny Piston Kines, Liwrep, 


Stanford-road, Lymington, Hants, have opened a new 
| 


service depot at 72, Great Portland-street, London, 
V.1 

Mr. J. R. W. ALeExXanper, M.A., LL.B., has resigned his 
position as secretary of the Institution of Gas Engineers, 
1, Grosvenor-place, London, 8.W.1, on his appointment, 
with effect on June 21, as general manager of Messrs. 
Associated and Water Undertakings, Limited, 
and as general manager of the East Surrey Gas Company 

Messrs. J. H. Fenner anp Company, Lirrep, 
power-transmission engineers, Hull, have put in hand a 
further very considerable extension for their textile 
division An extension was completed some two years 
ago, but this has proved to be inadequate; hence the 
necessity of erecting additional buildings. 

Messrs. Norru-Eastern Evecrric Surriy Company, 
Limirep, Carliol House, Newcastle-upon-Tyne, 1, have 
appointed Colonel 8. E. Monkhouse, M I.E.E., general 
in the late Mr. H. A. Couves. 


Cras 


Inanager succession to 


Mr. E. H. E. Woodward has been appointed assistant 
general manager 

Mr. H. B. Warp, M.Inst.C.E., F.S.1., Harrington 
Chambers, 26, North John-street, Liverpool, 2, has 


opened an office at 1, Ridgefield, King-street, Manchester, 
» 


Messrs. Bruce Preesies anp Company, Limrrep, 
Edinburgh, 5, have appointed Messrs. Bellamy and 
Lambie, 216, New Commercial Exchange, Harrison- 


street, Johannesburg, sole agents in the Union of South 
\frica, Rhodesia, and Mozambique 
removed 


Finsbury 


Messrs. Germ Luericants, Limirep, have 
their London office from Salisbury House, 
Cireus, to City-Gate House, Finsbury-square, E.( 








SouTHAMPTON Docks. The Southern Railway Com- 
pany, who are the owneis and managers of the Southamp- 
ton Docks, have recently issued the 1937 edition of 
their handbook giving lists of the rates and charges 
at the Docks and general information concerning the 
undertaking. The volume contains detailed particulars 
regarding the facilities existing and the equipment 
available at the Docks, in addition to lists of dues. rates 
and charges, and the whole constitutes a very complete 
account of one of our leading ports 
given to the docks extension scheme. fina 
m 1934, which comprises a new 


ly completed 





7,000-ft. quay wall | purposes. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Guy Rope, galvanised-steel, 1} in. in circumference, 
12 miles. Public Works Department, Wellington, N.Z. ; 
June 29. (T. 31,256.) 

Superheater Locomotive Boilers, nine, for SP/S (4-4-0) 
class B.E.S.A. standard engines ; one for XA and XAl 
(4-6-2) classes, I.R.S. engine ; and one for XC (4-6-2) 
class, 1.R.S. engine. North-Western Railway, Lahore, 
India; April 21, in respect of the 4-4-0 locomotives 
and May 17 for the 4-6-2 locomotives. (T.Y. 2,443.) 

Centrifugal Pump and Motor, for erection at the Antea 


sewage-disposal works, Maraisburg-road, Industria, 
Johannesburg; April 24. (T.Y. 2,448.) 
Manhole Covers and frames, heavy type. Indian 


Stores Department, Electrical Branch, Simla ; April 27. 
(T.Y. 31,263.) 

Galvanised Iron Wire, 200 miles weighing 50 lb. per 
mile ; 1,300 miles weighing 150 lb. per mile ; 1,050 miles 
weighing 300 lb. per mile ; and 500 miles weighing 600 Ib. 

rmile. Indian Stores Department, Electrical Branch, 
Simla ; April 27. (T. 31,269.) 








CONTRACTS. 


Messrs. Tue Liverroot Rerriceration Company, 
Lamrrep, Polar Works, Sankey, Warrington, have received 
an order for a complete cold-storage and ice-making 
plant for the Sudan Government, incorporating a Polar 
twin-cylinder, single-acting, sleeve-valve ammonia com- 
pressor direct-coupled to an electric motor, and a con- 
denser, an evaporator, an ice-making tank and insulating 
materials for the various cold-storage chambers. 

Messrs. Tax Generar Exvecrric Company, Limrrep, 
Magnet House, Kingsway, London, W.C.2, are to supply 
a comprehensive telephone system for vessel No. 552, 
the sister ship to the Queen Mary, which is being built 
by Messrs. John Brown and Company, Limited, Clyde- 
bank. The Queen Mary's system is manually operated 
and embraces 585 lines. Two other vessels in course 
of construction, also to be equipped with G.E.C. 400-line 
telephone systems, are the Stratheven and Strath- 
allan. firm has also secured contracts for 12 months’ 
supplies of Osram lamps to the London and North 
Eastern Railway and to the London Midland and 
Scottish Railway, Belfast. 








BOOKS RECEIVED. 


Gastafeln. Physikalische, thermodynamische und brenn- 
technische Eigenschaften der Gase und sonstigen Brenn- 
Horst Brickner. Munich : 


stoffe. By Dr.-Lyxa. 
R. Oldenbourg. [Price 12 marks.] 

United States National Bureau of Standards. Circular 
No. C413. Inks. By C. E. Waters. Washington : 


Superintendent of Documents. [Price 10 cents.] 


Journal of the Institute of Metals. Volume LIX. 1936. 
No. 2. Edited by G. Saw Scorr. London: Offices 
of the Institute. [Price ll. lls. 6d.] 

Department of Overseas Trade. No. 663. Report on 
Economie and Commercial Conditions in the United 
States of America. December, 1936. By H. O. 
CuHatkiey. London: H.M. Stationery Office. [Price 
3s. net.] 


Theory of Modern Steel Structures. Volume I. Sitatically 
Determinate Structures. » Proressor Linton E. 
he 


Grinter. New York: Macmillan Company. 
London: Macmillan and Company, Limited. [Price 
18s. net.] 





dans quelques-uns des Pays de 
int de vue Commercial, Industriel 
ENTHAL. Brussels: H. et M. 


impress rec 
U Amérique Latine au 
et Financier. By 8. 
Schaumans. 

Chemicals in War. A Treatise on Chemical Warfare. By 
Lr.-Cout. Aveustin M. Prentiss. With chapters on 
the Protection of Civil Populations and International 
Situation. By Masor Greoroe J. B. Fisner. London: 
McGraw-Hill Publishing Company, Limited. [Price 
t5e.] 

in Introduction to Fluid Mechanics. By Proressor 
Avex. H. Jameson. London: Longmans, Green and 
Company, Limited. [Price 7s. 6d. net.) 








CoLLieRY FOR WoRKING UNDERSEA COALFIELD AT 
WorkINGTON..-We are informed that it has been 
decided to proceed with the sinking and equipment of 
a new colliery at the Workington Iron and Steel Com- 
pany, to work the undersea coalfield lying to the west 
of the area occupied by the works of the Company, one 
of the constituent firms of Messrs. The United Steel 
Companies, Limited, Sheffield. The shafts will be 21 ft. 
in diameter and sunk to a depth of approximately 600 ft. 
from the surface. From the underground shaft sidings 
four large roadways will be driven seaward, parallel to 


—— space is | each other for a distance of 1,500 yards, for the haulage 


of coal and the transport of men, and for ventilation 


Coal will be wound on the downcast shaft 


extending from a point adjacent to the Royal Pier to | only, which will be fitted to deal with from 2,000 tons 


Millbrook Point, the new King George V graving dock, 
aml a wide area of reclaimed land, 131 acres of which 
have been reserved for industrial dev elopment 


Numerous | 


to 2,500 tons per day. The new colliery will be well 
situated for supplying the new coke-oven plant at 
Workington, for the delivery of coal to various inland 


fine plates and several large-scale coloured folding maps | markets by the London Midland and Scottish Railway 


are included in the volume, copies of which may be 
obtained application to the Docks and Marine 
Manager, Southern Railway Company, Southampton. 


on 





| svstem, and for — 9 at Workington Harbour and 
by the Company, which are only ' 
| direetion will require to be forthcoming ! 


at the docks owned — 
three-quarters of a mile clistant. 
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LAUNCHES AND TRIAL TRIPS. 


** DUNKELD.” —Single-screw cargo motorship ; thre 
cylinder opposed-piston Barclay, Curle-Doxford 
engine. Launch, April 2. Main dimensions, 431 ft. 6 in 
by 55 ft. by 37 ft. 6 in. Built and engined by Messrs 
Barclay, Curle and Company, Limited, Whit: 
ra ay for Messrs. The Lomond Shipping Con 
Jémited,. 


ol 


inch, 


pany, 








NOTES FROM SOUTH YORKSHIRE 
SHEFFIELD, Wednesday 
Iron and Steel.—The oft-repeated charge that indus 
trial Sheffield is thriving because of the demand for 
armaments has been publicly denied by Sir Ronald \ 
Matthews. He stated that only 10 per cent. of present 
increased prosperity was due to the rearmament pr 
gramme, and 90 per cent. to ordinary peacetime 1 
quirements. Referring to the steel shortage, Sir Ronald 
uttered a word of warning. He contends that some of 
the shortage is due to the fact that people are ordering 
more than they require immediately, with the resuli 
that there is congestion of order books. People should be 
moderate in placing their requirements. If they congest 
the market, they are making a rod to beat their own 
backs, by forcing up prices, making deliveries difticult, 
and detrimentally affecting employment. The enormous 
amount of money devoted by Sheffield steel and engineer 
ing works to extension and modernisation schemes is 
reflected in the activities of Messrs. Thos. Firth and 
John Brown and Company, Limited. In four years 
this concern has spent over one million pounds on capita 
account in augmenting and modernising plant. Of this 
sum, nearly 390,0001. has been spent during the past 
twelve months. The firm is to instal another high 
frequency furnace, and to build an additional Siemens 
open-hearth furnace. To meet the demand for high 
mechanical accuracy, modern bar-rolling mills are being 
installed. These mills will roll special alloy steels, for 
which there is an active demand. Messrs. The English 
Steel Corporation, Limited, report that during the past 
few years they have sunk 1,760,000. on reconstruction 
schemes. Record outputs of raw and semi-finished 
materials are quickly snapped up. Some works report 
that production is mortgaged several weeks ahead. In 
the heavy machinery and engineering branches the 
position shows little change. The revival recently ex 
perienced in the demand for shipbuilding requisites con 
tinues. Messrs. Thos. Firth and John Brown, who pro- 
duced the forgings for the Queen Mary, are busy turning 


out similar products for the sister ship No. 552. Ther 
is a strong demand for refractory materials. The special 
steel branches are operating to capacity. Business in 


automobile and aircraft steels is developing. The tool 
trades are busier, while the light foundries are handling 
a bigger volume of orders. 

South Yorkshire Coal Trade.—The export 
shows further improvement. More supplies are availabl 
for shipment. All grades of steam coal are in demand 
while there is a better call for best hards and washed 
nuts and smalls. Exports from the Humber for the week 
ending March 25 totalled 77,904 tons as against 53,454 
tons in the corresponding week last year. The inland 
demand for fuel has been fully maintained. Industrial 
needs show expansion. Not only are the iron and steel 
trades consuming bigger tonnages, but the textile areas 
are ordering more freely. Railway companies are pr 
»aring for the holiday season, and are laying in big stocks 

he housecoal market is less active. Foundry and furnac« 
coke continue firm. Quotations are: Best hand-picked 
branch, 27s. 6d. to 29s.; best South Yorkshire, 24». to 
26s.; best house, 22s. to 248.; best kitchen, 20s. to 
2ls. 6d.; best Derby selected, 23s. 6d. to 24s.; best 
Derby seconds, 22s. to 23s. ; best Derby brights, 21+. to 
23s.; best large nuts, 20s. to 21s.; best kitchen nuts 
188. to 19s. 


position 








NOTES FROM THE NORTH. 


Grascow, Wednesday 


Scottish Steel Trade.—The Scottish steel trade is passing 
through a very difficult time at present because of the 
scarcity of raw material, and unless the situation improves 
a further curtailment in production may take place at 
no distant date. The supply of scrap and pig-iron fall- 
short of requirements, bat there is every possibility 
that more pig-iron may be available in the near tuture 
To some extent that depends on the ironmasters being 
assured of an adequate supply of fuel, which in the 
meantime is somewhat scarce. The demand for 
of all descriptions is as strong as ever, and at the n 
it looks as if a complete rationing system will be ne ’ 
sary before long. The position is receiving the mos 
serious consideration of the heads of the industry 
and every endeavour is being made to meet the } 
abnormal conditions. The steel makers have very larg 
commitments to face, and are practically unabl 
accept fresh business when a delivery date is mentioned ; 
anything booked is only taken subject to the price 
prevailing at the time of delivery. The following ar 
the current prices :—-Boiler plates, 10/. 0s. 6d. por ven: 
ship plates, 9/. 10s. 6d. per ton ; sections, 9/. 3s. Ud. pe 
ton; medium plates, 9/. 18s. Od. per ton ; bla kate’ 
sheets, No. 24 gauge, in minimum 4-ton lots, 14/. pe 


. ° » ve, im 
ton, and galvanised corrugated sheets, No te ga as - 
delivered ¢ 


steel 
ent 


ion 


present 


minimum 4-ton lots, 17/. per ton, all 
Glasgow stations. 

Malleable-Iron Trade.—The malleable-iron makers ™ 
the west of Scotland have heavy order books, and are 


running at full pressure, but the raw material outloo 





an improvement 1D this 


is far from reassuring, and he present 
t the pres 
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rate of production is to be maintained. The re-rollers 
of steel bars are also suffering from the shortage of semis, 
and although there are prospects of an increased supply, 
the near future is likely to see a reduction in output 
unless the tonnage of raw material improves consider- 
ably very soon. The demand for steel bars is very 
heavy, but the position is very difficult. Prices are 
firm and are as follows :—Crown bars, 121. 7d. 6d. per 
ton for home delivery, and 111. 7s. 6d. per ton for export ; 
and re-rolled steel bars, 9/. 10s. per ton for home delivery 
or export. 

Scottish Pig-Iron Trade.—The strong demand for 
Scottish pig-iron continues, and production is unequal 
to the requirements of consumers, who keep pressing for 
deliveries against contract. The outside tonnage of 
pig-iron coming into this district is not sufficient to give 
much relief, and the position at the moment is some- 
what serious. Any possible increase in production by 
the relighting of some of the older blast-furnaces cannot 
be considered as practicable, unless the ironmasters 
can be assured of adequate supplies of fuel and iron ore. 
The latter is scarce, and the internal trouble in Spain has 
restricted shipments from that quarter, while consign- 
ments from other sources are only being obtained with 
difficulty. Prices are unchanged, and are as follows :— 
Hematite, 98s. per ton, and basic iron, 82s. 6d. per ton, 
both delivered at the steel works: and foundry iron, 
No. 1, 90s. 6d. per ton, and No, 3, 88s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, April 3, only amounted to 99 tons. 
Of that total, 75 tons went overseas and 24 tons coast- 
wise. During the corresponding week of last year the 
figures were 10 tons overseas and 268 tons coastwise, 
making a total shipment of 278 tons. 

Shipbuilding —The past month has been a most 
important one in the Scottish shipbuilding industry 
mainly because of the large number of new contracts 
booked, no fewer than 17 out of a total of 28 vessels 
being for the Admiralty. Clyde shipbuilders received 
orders to build 3 cruisers, 8 destroyers, 1 escort vessel, 
and | tug for the Admiralty, as well as 4 oil-tankers, 1 
cargo liner, 2 dredgers, and | salvage and towing vessel. 
Messrs. The Caledon Shipbuilding and Engineering 
Company, Limited, Dundee, booked orders for 2 motor 
passenger and cargo liners; the River Forth shipbuilders 
booked orders for 2 special service vessels for the 
Admiralty, and 1 cargo steamer, and an order for 2 boom 
defence vessels of the trawler type for the Admiralty 
has been placed with Messrs. Hall, Russell and Company, 
Limited, Aberdeen. During the past month the number 
of vessels launched was 12, with a total of 29,863 tons, 
and the output for the first quarter of the year is now 
36 vessels of 83,172 tons. The following are the details:— 


March, Three Months, 

1937. 1937. 
Vessels. Tons. Vessels. Tons. 
The Clyde ees 11 27,989 26 72,577 
The Forth aod 1 1,874 6 6,450 
The Tay on . 1 3,100 
The Dee ... a - - 3 1,045 
Total a 12 29,863 36 83,172 


While the number of vessels launched this year has 
not been very large, there is a great amount of work on 
hand, and during the next few months the launching 
total will rise considerably, as many vessels are nearing 
the stage for being put into the water. Nearly all the 
shipyards are exceedingly busy, but a shortage of the 
necessary material through excessive all-round demand 
coupled with labour troubles, may retard progress at the 
yards. 

_ Shipbuilding Contracts.—In addition to the contracts 
lor new tonnage booked during March, the month of 
April has started well, and the following orders are just 
reported : Messrs. John Brown and Company, Limited, 
Clydebank, have received a contract from the Admiralty 
for the construction of a depot ship for submarines. 
This new vessel will be about 580 ft. in length, and will 
be fitted with geared turbines. Her equipment for 
carrying out repairs on submarines will include a series 
of workshops, such as platers’ shops, plumber’s shop, 
smithy, turning and fitting shops, and electrical depart- 
ment. Depot ships of this type are specially designed 
to mother about 18 submarines, and, besides being floating 
workshops, they carry a large supply of fuel for sub- 
marines. Messrs. William Denny and Brothers, Limited, 
Dumbarton, have booked an order for a motor vessel of 
‘pecial design for the Southern Railway Company, for 
Service on the Lymington and Yarmouth route, serving 
the west of the Isle of Wight. This new vessel will be 
148 ft. in length, 36 ft. in width, and will have a draught 
of 0 ft. 8 in. and a speed of 10 knots. She will have no 
rudders and will be driven by two propellers, one at 
each end, and these propellers will be able to drive the 
Ship forwards, backwards, or sideways. The propeller 
;ystem will be of the Voith-Schneider type, the propellers 





being ¢ mtrolled by the helmsman, and not by the 
a rhere will be two sets of Diesel engines 
ed. 


on Un one deck there will be accommodation for 
abl passengers, and on the lower deck the vessel will be 
“Ole to carry 16 motor cars. 


wal sich Tron Trade Wages. —Messrs. Thomas Petrie 
~ alle rt Sweeney, joint secretaries of the Scottish 
— ed Iron Trade Conciliation and Arbitration 
yo lave received intimation from Mr. W illiam F. 
pn m ¢ A., Glasgow, that he has examined the 
caine ro books for January and February, 1937, and 
el ae _: the average net selling price brought out is 

- 6s. 5°52d. per ton. This means that there will be 
in the wages of the workmen. 


ho change 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There are no saleable 
parcels of Cleveland foundry pig-iron, and with stocks 
at a very low ebb and production intermittent and 
small, business is at a standstill. Even by most careful 
rationing ironmasters are unable to supply all North- 
East Coast buyers with tonnage enough to keep works 
fully employed. Merchants have little or no success in 
their persistent efforts to induce makers to release iron 
for shipment abroad against sales of long standing. 
Buyers are prepared to place orders for almost any 
delivery at much above recognised market values, but 
producers’ arrears of delivery prohibit transactions. Sub- 
stantial rise in quotations is considered imminent, but as 
yet nominal prices are unchanged at the level of No. 3 
quality of iron at 81s. delivered here. 

Hematite—-No relief to the stringent state of the 
East Coast hematite branch of trade can be reported, 
but while there is next to no marketable iron, merchants 
are still handling occasional small export parcels under 
contracts which should have been completed some time 
ago. Most of the make is going into direct use at local 
works. Output falls considerably short of customers’ 
requirements, but producers contrive to meet actual 
current needs of home consumers. As in the case of 
Cleveland pig, advance in quotations may be announced 
at any time. Nominally market values remain at the 
equivalent of No. 1 grade of iron at 98s. delivered here. 

Basic Iron.—There is no Tees-side basic iron for sale, 
output being promptly absorbed at makers’ own steel 
works. The nominal price is 82s. 6d. 

Blast-Furnacemen’s Wages.—The average net selling 
price of No. 3 Cleveland pig-iron for the first quarter 
of the year has been certified at 68s. 1-77d. per ton, 
compared with 63s. 6-08d. per ton for the previous three 
months, and under sliding-scale arrangements North of 
England blast-furnacemen’s wages are advanced by 
4-50 per cent. for the second quarter of the year, 
raising wages from 13-50 per cent. above the standard 
to 18 per cent. above the standard, from the 4th inst. 

Foreign Ore.—Movement towards renewal of expiring 
foreign ore contracts is still absent, but imports in fulfil- 
ment of old purchases continues on a substantial scale. 
March unloadings here totalled 209,242 tons, compared 
with 233,040 tons in February. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have heavy contracts to carry out and are not dis- 
posed to enter into further commitments even at prices 
above those recently advanced and for delivery over 
periods towards the end of the year. The large make is 
passing into use, mostly at local works. Buyers are keen 
to negotiate. Quotations keep on the basis of good 
medium qualities at 30s. delivered to Tees-side furnaces. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers continue to run 
much of their plant at capacity, but the huge make fails 
to cope with the unprecedented demand. Producers of 
steel semis cannot comply with re-rollers’ request for 
supplementary supplies, rendered necessary by shrinkage 
of imports of Continental products. Makers of finished 
steel are considerably behind with deliveries. Overseas 
inquiries are large and increasing, but producers of all 
commodities are too over-sold to take advantage of 
business at command. Principal market quotations for 
home trade still stand :—Common iron bars, 111. 17s. 6d. ; 
steel bars, 91. 10s. ; steel billets, 61. 5s. to 7l. 10s. ; steel 
rivets, 131. 5s.; steel boiler plates, 101. 0s. 6d.; steel 
ship, bridge and tank plates, 91. 10s. 6d.; steel angles, 
91. 38. ; steel joists, 91. 3s.; heavy sections of steel rails, 
8l. 10s. for parcels of 500 tons and over and 91. for smaller 
lots ; fish plates, 12/. 10s.; black sheets (No. 24 gauge), 
141. ; galvanised corrugated sheets (No. 24 gauge), 171. 

Scrap.—Demand for iron and steel scrap is large and 
expanding. The minimum price for light cast-iron is 
72s. 6d. and up to 75s. has been paid, while quotations 
for heavy cast-iron range from 77s. 6d. to 82s. 6d. and 
up to 85s. is named for machinery metal. Prices for 
heavy steel under the control scheme have not been 
announced, but orders could not be placed at below 67s. 

Imports of Iron and Steel.—Imports of iron and steel 
to the Tees last month from foreign ports and coastwise 
totalled only 1,392 tons, 515 tons being pig-iron, 677 tons 
erude sheet bars, billets, blooms and slabs, and 200 tons 
plates, bars, angles, rails, sheets, and joists. February 
unloadings amounted to 2,113 tons, 135 tons being pig- 
iron, 1,900 tons crude sheet bars, &c., and 78 tons plates, 
bars, angles, &c. ; and imports in March last year totalled 
5,331 tons, 1,788 tons being pig-iron, 3,073 tons crude 
sheet bars, &c., and 470 tons plates, bars, angles, &c. 
In the pre-war month of March, 1914, aggregate unload- 
ings reached 8,997 tons, of which 5,661 tons were crude 
sheet bars and 3,336 tons plates, bars, angles, &c. 

Shipments of Iron and Steel_—Shipments of iron and 
steel from the Tees last month totalled 46,639 tons, 
composed of 11,914 tons of pig-iron, 1,606 tons of manu- 
factured iron, and 33,119 tons of steel. Loadings of 
pig-iron for coastwise destinations amounted to 6,005 
tons, and for foreign ports to 5,909 tons, while of the 
manufactured iron cleared 364 tons were for coastwise 
customers and 1,242 tons for buyers abroad, and of the 
steel shipped 12,632 tons were for eoastwise firms and 
20,487 tons for overseas purchasers. Largest buyers of 
pig-iron were: Scotland, 3,805 tons; Belgium, 1,523 
tons; Wales, 1,500 tons; Norway, 1,110 tons; and 
Denmark, 1,038 tons. India with an import of 346 tons 
was the chief purchaser of manufactured iron. Principal 
customers for steel were: South Africa, 4,933 tons ; 
India, 4,749 tons ; Argentina, 3,229 tons; Straits, I,427 
tons; Denmark, 1,200 tons; and Finland, 1,026 tons. 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, S8.W.1. Extra 
General Meeting arranged by the Steam Group. Sym- 
posium of short papers on “* Special Aspects of the Use 
of Steam for Process Work,” by various authors. Friday, 
os 16, 6.30 p.m. Informal Meeting. Discussion on 
“The Wear of Cylinder Liners,” to be introduced by 
Mr. J. E. Hurst. 


INSTITUTION OF ELxgcrricaL ENorneErs.—North- 
Eastern Centre : Monday, April 12, 6.15 p.m., Armstrong 
College, Newcastle-upon-Tyne. Annual General Meet- 
ing. ‘*‘ Modern Factors Affecting Electricity Costs and 
Charges,” by Mr. J. A. Sumner. Jnstitution : Monday, 
April 12, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on ‘‘ Steam 
Generation and Maintenance in Relation to Grid Con- 
trol,”’ to be opened by Mr. L. M. Jockel. Scottish Centre : 
Tuesday, April 13, 7.30 p.m., The Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow, C.2. Annual General Meeting. ‘A Survey 
of Marine Radio Progress, with Special Reference to 
R.M.S. ‘Queen Mary,’” by Commander F. G. Loring, 
Mr. W. L. McPherson, and Mr. W. H. McAllister. 
Transmission Section: Wednesday, April 14, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2, “The Use 
of Protective Multiple Earthing and Earth-Leakage 
Circuit Breakers in Rural Areas,’’ by Mr. H. G. Taylor. 
Hampshire Sub-Centre : Wednesday, April 14, 7.30 p.m., 
University College, Southampton. Various short papers 
for discussion. Institution : Thursday, April 15, 6 p-m., 
Savoy-place, Victoria-embankment, W.C.2. Ordinary 
Meeting. ‘‘ Modern Systems of Multi-Channel Tele- 
phony on Cables,” by Colonel A. 8. Angwin and Mr. R. A. 
Mack. Meter and Instrument Section : Friday, April 16, 
7 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Lecture on “ The Photocell and its Applications in 
Industry,” by Mr. J. B. Kramer. 


INstITUTION oF CrviL ENGINEERS.—Northern Ireland 
Association : Monday, April 12, 6.30 p.m., The Queen’s 
University, Belfast. Annual General Meeting. Institu- 
tion Lecture to Students. ‘‘ Modern Methods of Struc- 
tural Design,”” by Professor J. F. Baker. Institution : 
Thursday, April 15, 6 p.m., Great George-street, West- 
minster, S.W.1. Special Lecture : ‘“‘ The Boulder Dam,” 
by Mr. J. L. Savage. 


InstiruTte oF Metais.—Swansea Local Section: 
Tuesday, April 13, 6.30 p.m., The Y.MC.A., Swansea. 
Annual General Meeting. ‘‘ Metallic Wear,” by Dr. H. W. 
Brownsdon. 


Nortu-East Coast InstTituTton OF ENGINEERS AND 
Surpsvuitpers.—Friday, April 16, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ‘‘ The Determination 
of the Residual Strains and Stresses in Are-Welded 
Plates,’’ by Mr. H. E. Lance Martin. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


Welsh Coal Trade.—News was received by local ex- 
porters during the past week of a change in the French 
coal import restrictions. For the current month the 
import quota will be 95 per cent. of the average monthly 
shipments in 1936. In the past the quota had been 
based on the average shipments in the years 1928, 1929 
and 1930, and the level was fixed at 65 per cent. in 
March last. Negotiations for a change in the basis 

riod had been proceeding for a considerable time, 

ut it is the general opinion that the present change will 
make very little difference to South Wales as it was 
estimated that the new level would be equivalent to the 
old. In the meantime, shipments to France continued 
on a brisk scale and during the first two months of this 
year exports to this market rose by over 41 per cent. when 
compared with those in the corresponding period of 
last year. A fair business was again passing on the Welsh 
steam-coal market last week and demand for all grades 
of coal was keen. Exporters were, however, still ham- 
pered by the shortage of supplies available for early 
delivery and consequently values were strongly held 
at recent levels. Collieries generally were well placed 
with orders over the rest of this month, while forward 
business was not too easy to negotiate and there was 
as yet no sign of any relaxation in prices. Large descrip- 
tions again attracted a good attention and the limited 
supplies available continued to command high prices, 
Stems for the washed small and sized kinds were extremely 
difficult to arrange for loading until well on in the second 
half of the year, but cobbles were inclined to be easier. The 
supply of cokes was again very limited and quotations 
were maintained, while patent fuel and pitwood were 
limited and steady. 


Iron and Steel Trade.—The strong position of the iron 
and steel trades of South Wales and Monmouthshire 
showed no sign of relaxing and demand was still main- 
tained at a good level. Producers, however, were hard 
pressed to keep — up to recent high levels in view 
of the continued shortage of raw materials, and their 
chief concern was in fulfilling present commitments. 








CALENDAR.—Messrs. The British Power Boat Com- 
pany, Hythe, Southampton, have sent us a useful daily 
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D wer. CYLINDRICAL GATES AT BOULDER DAM. 
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for industrial work that distribution can be made 
over a wide area from a central producing point, ash 
removal and fuel storage are eliminated, and greater 
control is possible to meet variations in demand, in 
length of flame and in nature of furnace atmosphere, 
while fuel economy is promoted by complete com- 
bustion with minimum air supply and by heat 
regeneration, which is more readily obtained. Ulti- 
mate economy in a fuel involves not only the price of 
the commodity, but such factors as labour-saving, 
cleanliness, storage, relative output, quality of 
| product, and dependability. It has taken many 
years for town gas to secure recognition as a fuel 
for industrial purposes, both within the gas industry 
itself and also outside it. It is not established 
beyond question how the industrial use of gas 
began. The distribution of gas for such purposes 
was unsuccessfully proposed by Sir William Siemens 
during the last century, but the idea seems to have 
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and 1902, when the South Staffordshire Mond Gas 
(Power and Heating) Company was formed, obtained 
Parliamentary powers and commenced operations. 
A recent paper read by Mr. H. A. Humphrey before 
the Institute of Fuel described the history and 
| developments of this enterprise. The company now 
| distributes, through some 46 miles of mains, an 
amount of gas which averages between 500 millions 
and 600 millions of cub. ft. per month, the plant 
| consisting of Mond gas producers capable of gasi- 
| fying 100,000 tons of fuel per annum. This gas is 
| supplied entirely to industry and has a calorific 
| value of 160 B.Th.U. per cubic foot with a sulphur 
| content of 120 grains per 100 cubic feet. So far as 
can be ascertained, Messrs. The Mond Gas Company 
appear to have been the pioneers in industrial gas 
development, and from the evidence put forward 
by Mr. Humphrey and brought out in the subse- 
quent discussion, it would appear that there is little 
that the gas industry is now doing in the way of 
development work, service to consumers and sales- 
manship that has not been anticipated by this 
company. 

While paying tribute to the pioneering work 
done in South Staffordshire, it must not be forgotten 
that the gas industry has now far outstripped Mond 
gas in respect to quantity supplied. There has been 
no development within the industry of recent years 
comparable in importance with that of the sale of 
gas for industrial purposes. Throughout the century 
and a half of its history, the industry has pro- 
gressively advanced in this direction. For a very 
long time gas was regarded wholly as an illuminant, 
and twenty years ago its standard of performance 
was still the candle-power. Nevertheless, gas was 
|employed for cooking at least as far back as 1847 ; 
in that year it was being so used by M. Soyer, a 
famous chef of the Reform Club. Even in the 
eighties, however, the sales of gas cookers in Scotland 





did not exceed one per month. Subsequent 
developments were more rapid. The use of gas for 
heating purposes in general was suggested by 


Winsor in 1804, and in 1841 Peckston recorded that 
“Coal gas has of late years been applied to the 
heating of churches, chapels, shops, counting houses, 
&c., and has been found to answer the purpose 
intended.” In a sense, this might be taken as the 
date of the first years of the application of gas in 
industry, though not of “industrial gas” as the 
term is now understood. Gas fires were certainly 
in use by 1850, but it cannot be said that any real 
use of gas in industry had become possible until 
candle-power was abandoned in favour of calorific 
value as the standard of measurement. During the 
past twenty years it has become widely recognised 
that the possible uses of town gas are varied and 
numerous, and that the greatest potential additional 
market for town gas during the next few years will 
be in the industries of the country. 

| The gas industry is laying itself out effectively 
|to cater for this great industrial need. Evidence 
submitted by a number of gas undertakings to the 
| Departmental Committee on Gas Supplies in the 
West of Scotland was typical of what is being done 
and by what means the gas industry is seeking to 
| assist British industry. Sheffield, of course, is in a 
| peculiar position. In that area, there are available 
| millions of cubie feet of coke oven gas for which 
there can be no outlet other than in the industries 
|of Sheffield and district. Consequently, the price 
| is low and unusual quantities of gas can be secured. 
| Messrs. The Sheffield Gas Company has established 
its own development department to assist users with 
technical advice, and the efforts of this department 
are backed by price tariffs as attractive as the special 
circumstances allow. The Scottish Committee state 
in their report in regard to a number of gas under- 
takings who gave evidence that: “‘ We were parti- 
cularly impressed by the progressive policy adopted 
by these undertakings in extending the use of gas 
for industrial purposes. Research departments with 
a staff of experts have been set up for dealing with 
all industrial heating problems. They undertake 
experiments, collaborate with manufacturers of 
furnaces and give general advice on fuel usage to 
consumers inorder to secure the greatest efficiency 
and economy in the use of gas. As an illus- 

















| tration of the service rendered to consumers, a 


first taken practical shape between the years 1900 | manufacturer using oil found it costly and wished 
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to go over to gas. The (Birmingham Gas) Depart-| carburising furnaces; there is a battery of twin 
ment re-designed the oil furnaces so that it was| oven furnaces, two batteries of reheating furnaces 
cheaper to continue with oil. As a result of this| with automatically-controlled rotary table furnaces, 
action, the Department secured a very large load | rotary carburising furnaces, cyanide hardening and | 
(for gas) in another section of the works. In| normalising furnaces. Other uses of gas of which 
another instance as long as three years was spent | mention may be made are to be found in the dairy 
in determining the economics of the problem. If| trade, in the manufacture of foodstuffs, for vitreous 
necessary, special furnaces are erected, scrapped if | enamelling—its low sulphur content being here 
not satisfactory, and others set up until an efficient | specially valuable—in the manufacture and enamel- 
furnace is obtained. The cost of the work is borne | ling of glass, for stoving steel furniture, in the paint 
by the gas department.” It is well that British | and varnish industry, and for toasting tobacco stem 
industrialists should be made aware of the assistance | in snuff-making. This list could easily be extended, 
that can be obtained in this way, without charge,| but it cannot be closed without mention of the 
in the solution of their problems. |extending use of gas for firing pottery kilns; the 





in ordinary traffic, the vehicles inclu 


| 8u 


[ 


9 7: 
ding 41 motor 
cycles, 327 motor-cars, and 235 commercial vehicles. 
The ‘types of these vehicles, approximate powers or 
weights, speeds and ages, were noted by experienced 
observers as they passed the observation points. 
Of the motor-cars in these latter tests, 57 were 
classed as new and 73 as old, the others being of 
intermediate or uncertain age. The results showed 
that the new cars, on the average, were from 3 phons 
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|to 4 phons quieter than the remainder, while in 


the case of the other vehicles “ the evidence was not 
fficiently definite to indicate that the noise was 
dependent on the age of the vehicles to any out- 
standing degree.” In the other tests referred to 


The results of this policy may be seen from the | efficiency of town gas-fired tunnel kilns is stated to|in the present report, it was found that the older 


figures for the gas consumption for the larger | range as high as 70 per cent., compared with an 
industrial centres. 
1935, the industrial gas load at Stretford increased | nary coal-fired oven. 
from 858,226 therms to 1,525,146 therms; in 1935| considerable economy in fuel 


cost, 


the industrial load amounted to 35 per cent. of the | output, cleaner work and better quality ware result | such factors as type, design, power, a 


| vehicles were louder by some 4 phons or 5 phons 
Between the years 1929 and | efficiency of not more than 10 per cent. for the ordi-| than the newer ones, and the Committee consider, 
Not only does this give a| therefore, that a difference of about 5 phons would 
but higher | be an all-round representative figure, allowing for 


ge, and state 


— 


total sales, and further increases during 1936 have | through the uniformity of calorific value and pres- | of repair. 


raise the estimated percentage to 50. In Birming-| sure, and the ease of control. 
ham, during 1935, 4,422 million cub. ft. of industrial | 
gas was sold, amounting to more than 30 per cent. | 
of the total gas sales in that area. In Glasgow, the | 
1935 industrial load was 20 per cent. of the total, 
or just over 2,000 million cub, ft. distributed among 
24.344 consumers. It is stated that in London | 
“there is a very large number of comparatively 
small industries which gas, and the present 
industrial load represents about 10 per cent. of the | 
total sales”; if this is to be taken as applying to| 
the whole London area, the quantity of gas con-| 
sumed by London industries annually will amount | 
to some 10,000 million cub. ft. In the Sheffield area, | 
in which coke-oven gas is supplied through the local | 
yas undertakings, the industrial load during 1935-36 | 
was some 68 per cent. of the total of 30 million | which are the quality of the products, the per- 
cub. ft. per day; allowing 300 working days per| centage of rejects, and 
year, this suggests that Sheffield uses some 6,000 | costs and total manufacturing costs. 


million cub. ft. of industrial gas each year. These | 


are impressive figures and ought to be enough to} THE NOISE OF MOTOR VEHICLES 


induce any manufacturers whose processes involve | 
the generation of heat to examine whether their 
methods might not be improved by the use of | was appointed by the Minister of Transport “ to 
gaseous fuel derived from the town’s gas supply. | consider and report upon the principal causes of 

The diversity of use is very wide. Thus, at|0i8e in the operation of mechanically-propelled 
Stretford it is recorded that eight industries each vehicles and the steps which can efficiently be taken 
used more than 50,000 therms during the year so limit the —— SS The Commasiies 
ending March, 1935; these were asbestos cement | issued their first and second interim reports in 
works, cable manufacturers, constructional engi-| August, 1935, and July, 1936, respectively, and 
neers, electrical manufacturers, gas meter makers, | these reports, which were dealt with in our columns 
general engineering (including heat treatment), food-|®t the times of their publication, gave accounts 
stuffs, and margarine manufacturers. Soap makers|°f the tests carried out for the Committee on a 
came only just below the 50,000-therm mark. | ge of new vehicles and included recommendations 
Among other applications in the Stretford area are | designed to restrict the noise of such vehicles. 
railway carriage tyre heating, cork baking, vegetable | 5ince the completion of that work the Committee 
oil heating, wire annealing, and bright annealing of | has been investigating the noise produced by used 
copper. In the plastics industry, the heating of | °T old vehicles and has recently issued a third 
plastics is specially mentioned. In the metallurgical | interim report* containing recommendations con- 
industries up and down the country the applications | C¢™ing used vehicles intended to supplement the 
are too numerous to deal with in detail, but among recommendations previously made regarding new 
them mention may be made of processes in which | vehicles. ‘ ; 
the control of furnace atmosphere is important and | The experimental arrangements adopted in testing 
the bright annealing of non-ferrous metals, such as | the used vehicles were generally similar to those 
copper, silver and nickel silver. In the Welsh employed in the case of the new vehicles and 
tin-plate industry coal is still the general fuel, but explained in the previous reports. Since the earlier 
the development of gas-firing in America and the | Work had shown that the noise emitted by a given 
better quality of tin-plate made there has resulted | 


fuel utilisation in British industry. The increase 
in precision and the disappearance of rule-of-thumb 
methods which affected all industries throughout 
the past twenty years have now spread to the choice 
of fuel. Manufacturers have come to demand fuels 
susceptible in their use of the same precision of 
control as is possible with their other manufacturing 
materials and processes, and they are recognising 
that cost per unit weight or volume is not the sole 
criterion of value, and that cost per therm usefully 
employed may not even be the dominating issue. 
Many things must to-day be taken inte account 


Use 
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| 
| vehicle at full throttle in a given gear and at a given 
in Welsh tinplate being cut out of numerous markets. | speed is the same on the level as when travelling up- 
Extensive experiments have recently been made | hill, the teste weve made ‘at the level, in the two 

| highest gears in turn, at various speeds from 20 m.p.h. 
|to 40 m.p.h., both at steady speed and at full 
| throttle. Racing-engine tests on stationary vehicles 
were made with the engine running at speeds in the 
neighbourhood of that at which the maximum power 
was developed. Eleven motor-cycles, sixteen motor- 
cars (including three sports cars), and twelve 
commercial vehicles, five of which were of the motor- 


with gas in this country, especially by Messrs. 
Baldwins, Limited, who now use high calorific 
value gas from the Anglo-Iranian Oil Company's 
Llandarcy works, and .t the Ferry Tinplate Works 
of the Briton Ferry Steel Company Group, who use 
coal gas. Tin pots are being fired with gas, each 
pot requiring some 5 million cub. ft. of gas per 
annum; mill furnaces have been re-designed for . < ; 
gas firing, each pair requiring some 15 million|°@t class having unladen weights not exceeding 
cub. ft. of gas per annum, and the initial difficulties, | 24 tons, were tested in this way. The years of 
including that of rough roll marks, are reported to | ™@nufacture of the vehicles tested were as follows :— 
have been overcome; gas-fired annealing furnaces 
have been in successful operation at the Briton | 
Ferry works since June last. 


light goods vehicles, 1932-1935; and heavy goods 
vehicles, 1928-1933. In addition, noise measure- 
ments were made on about 600 vehicles travelling 


Among the many applications in the automobile 


industry, the example of the works of Messrs. | Pace Renee 
, - . . . | . i : if ) rtme Com ¥ 
Wolseley Motors, Limited, is probably typical ; here | ,,, a —— opnaie’ oe ~— — Propelled 


in assessing the value of a fuel, not the least of | reports, 
| be remembered, it was proposed to allow a latitude 
the ratio between fuel | of 5 


| to comply with the requirements. 
| figure of 95 phons for new motor-cycles will, however, 
| also suffice for those on the road when run at reason- 
Ir will be remembered that in 1934 a Committee | able speeds. 


motor-cycles, 1923-1935; motor-cars, 1925-19364 ; | 


The results of the tests dealt with in this and the 


The above facts, incomplete though they are, | previous reports have been examined, with a view 
indicate the striking change that is in progress in| to the establishment of a noise limit which can be 
| applied to all vehicles on the road. 


The measure- 
ments made on vehicles in ordinary traffic, the 
results of which are given in the present report, 
indicate that a loudness of 95 B.S. phons is not 
often exceeded, though in the case of both motor- 
cycles and sports cars maxima of 103 phons were 
reached. The Committee consider, therefore, that a 


| limit of 95 phons for all motor vehicles on the road 


would be reasonable, and they point out that that 
figure would be compatible with the limit of 
90 phons proposed for the tests of new vehicles 
under the conditions specified in the previous 
In the case of new motor-cycles, it may 


phons for a period of two years, in order to 
give the industry time to make the changes necessary 
This temporary 


The Committee’s main recommendation is there- 
fore that *‘ When a vehicle is used on the public 
highway, the loudness of the noise emitted when 
measured at a point distant laterally 18 ft. from the 
mid-point of the vehicle, or 25 ft. behind the open 
end of the exhaust pipe, shall not exceed 95 phons 
(B.S.).”". The conditions to be complied with in 
normal-running and racing-engine tests are stated 
in the recommendations, and it is also made clear 
that the noise limit is at first to apply only to 
vehicles registered on or after the date on which it 
comes into force ; two years after that date, however, 
it is to apply to vehicles of any age. 

The recommendations, which cannot be regarded 
as onerous, appear also to have the merit of sim 
plicity. If adopted by the Minister of Transport. 
and then effectively enforced, they should, after 4 
further two years have elapsed, afford the public 
a measure of protection from the noise nuisance 
caused by a relatively small minority of thoughtless 
or indifferent users of certain types of motor 
vehicles. That it has taken about two years to 
reach the present position (the third interim report 
bearing the date August 13, 1936) is not surprising 
when the large amount of work involved in making 
the numerous tests on which the Committee have 
based their recommendations is borne in mind. 
It is to be hoped, however, that the recommen- 
dations will be transformed into regulations with 
no great delay, since it can hardly be urged 
that they will in any way hamper the indus- 
tries concerned or cause the average user any hard- 
ship. The enforcement of the regulations in the 
case of vehicles already on the road, if and when 
that becomes due, may apparently present some 
interesting technical and other problems for solution. 
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ASSOCIATION OF SPECIAL LIBRARIES AND [NFORMATIX 


Bureavx.—Sir Harry Lindsay, K.C.I.E., director ‘ / = 
Imperial Institute, has been nominated pr« — ooo 
Association of Special Libraries and Information I - — 
31, Museum-street, London, W.C.1, for the yea 4 
1938. The Association will hold its 14th annua! con “ 
ence at Gonville and Caius College, Cambridge. — 
the week-end beginning September 24, a - 


may be obtained from the secretary of the 
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NOTES. 
British Rattway STAtIstTIcs. 
A PRELIMINARY Statement relating to the finances 
and operations of the railways of Great Britain, for 
the year ending December 31, 1936, has been issued 
by H.M. Stationery Office, at the price of 6d. net. 
In the financial section, the total capital, net 
revenue, receipts and expenditure are set out for 
the years 1934, 1935 and 1936, and the correspond- 
ing figures under the same headings for the same 
three years, are given for each of the four railways. 
The information is arranged in tabular form, which 
does not lend itself to summarising, but it may be 
noted that the aggregate capital expenditure was 
1,160,000,0001., of which just over 4,000,000/. was 
added in 1936. Of this sum, the London Midland 
and Scottish Railway spent 1,600,0001., of which 
1,360,0007. was on rolling-stock ; and the London 
and North Eastern Railway, only 182,000/. The 
gross receipts were 164,000,000/., compared with 
157,710,0007. in 1935, the totals for the four 
railways being 64,462,842/. for the London Mid- 
land and Scottish, 46,883,485/. for the London 
and North Eastern, 26,729,440]. for the Great 
Western, and 21,256,414/. for the Southern. All 
these figures show advances over those of the 
previous year. The total expenditure was 
130,600,0001., which was divided as follows : London 
Midland and Scottish 51,211,001/., London and 
North Eastern 38,154,992/., Great Western 
20,814,1411., and Southern 16,474,212/. The total 
net receipts were, therefore, 33,400,0001., of which 
the London Midland and Scottish accounted for 
13,251,841/., the London and North Eastern for 
8.728,493/., the Great Western for 5,915,299]. and 
the Southern for 4,782,2027. As regards operation, 
52,536 miles of line were open for traffic, which is 
slightly lower than the figure for either of the two 
previous years. The total number of passengers 
(excluding season-ticket holders) carried was 
875,429,000 compared with 856,196,433 in 1935. 
It is interesting to note that though the Southern 
Railway comes fourth as regards mileage, with 5,423, 
it is second with regard to passenger journeys, with 
233,373,310. In both cases the London Midland and 
Scottish is first with a mileage of 19,350, and a 
passenger traffic of 322,062,370. As regards season- 
ticket holders, the London Midland and Scottish 
Railway was first with 214,114 and the Southern 
second with 211,448. The total tonnage of goods 
carried was 280,798,000 compared with 270,877,672 
in 1935 and 270,020,828 in 1934. Of this, the London 
Midland and Scottish had the major share with 
132,423,807 tons, followed closely by the London 
and North Eastern with 129,858,694. The Southern 
is a bad fourth with only 16,848,715. 


Hypro-E.Lectric DEVELOPMENT IN CANADA. 


Some information regarding the water power 
resources of Canada, supplementary to that which 
was published in ENGINEERING for March 12, 1937, 
has now been issued by the Department of Mines 
and Resources, Ottawa. Surveys show that the 
water power available in the Dominion totals 
20,347,400 h.p. under conditions of ordinary mini- 
mum flow. This would enable machines with an 
aggregate capacity of 43,700,000 h.p. to be utilised. 
Che capacity of the turbines installed at present is 
7,945,590 h.p. There are, in addition, a number 
of rapids and falls of which potential power capacity 
has not yet been determined. Rivers whose 
resources might be developed by the construction 
of dams are also not included, unless they have 
been definitely studied. As regards current progress 
® remarkable development has taken place in 
Quebec, where the installed capacity has almost 
doubled during the past ten years. About 85 per 
“ent. of this capacity is operated by nine large 
organisations. In Ontario, the Hydro-Electric 
Power Commission operates 63 per cent. ot the 


Of the 7,945,590 h.p. so far developed, 6,982,541 
h.p., or 87-9 per cent., is utilised for public supply 
in stations which generate more than 98 per cent. 
of the total electricity produced in the Dominion. 
Some 605,346 h.p., or 7-6 per cent., is utilised in 
the pulp and paper industry, and 357,703 h.p., or 
4-5 per cent., in saw and other mills, mines, metal- 
Jurgical and electro-chemical works, and for traction. 
The total output from the public stations during 
1936 was 25,493,474,000 kWh, an increase of 60 per 
cent. over that of the depression year of 1932. Of 
this total, 1,578,107,000 kWh, or just over 6 per 
cent., was exported to the United States. It is 
estimated that 72 per cent. is utilised for general 
power purposes, 8-5 per cent. for domestic and 
farm use, 4 per cent. for commercial lighting, and 
1 per cent. for street lighting. The hydraulic 
turbine installations in the pulp and paper mills 
totalled 605,346 h.p., of which 463,040 h.p., or 
76-5 per cent., is installed in Ontario and Quebec. 
About 87 per cent. of the electricity purchased for 
power purposes, and 99 per cent. of that purchased 
for steam raising, is also utilised in these two 
Provinces. About 100 h.p. are required per ton of 
daily output of newsprint, and in addition an 
equivalent amount is required for the production 
of process steam. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 


(Continued from page 383.) 
Sxrin Friction 


Ar the recent meeting of the Institution of Naval 
Architects the Chair during the afternoon session 
on Thursday, March 18, was taken by Sir Westcott 
Abell. Two papers were read, the first being 
entitled “‘ On the Effect of Roughness on the Resist- 
ance of Ships,” by Dr.-Ing. G. Kempf, and the 
second “‘ Re-Analysis of William Froude’s Experi- 
ments on Surface Friction and their Extension in the 
Light of Recent Developments,” by Mr. H. Lackenby. 

The first paper is reprinted in abridged form on 
page 417. In the second paper, Mr. Lackenby 
reviewed Froude’s experiments on the surface 
friction of varnished planes, treating them par- 
ticularly with a view to their conformance to an 
analysis on a Reynolds number basis. The possible 
existence of laminar effects in the case of the 
smaller planes was considered. This treatment was 
shown to explain certain anomalies mentioned by 
Froude. Further data on surface friction tests 
were given and a tentative extension of Froude’s 
experimental range submitted. 

In opening the discussion on the two papers, 
Dr. G. 8. Baker said it was laid down in Dr. Kempf’s 
paper that roughness worked by the projection 
of the points of the roughness through the laminal 
layer against the skin. In 1929, the author had 
published figures for the resistance of pieces of 
plate cut on the bottom of a raft, first without, 
and then with, butts 0-8 in. thick. In such a case 
roughness existed only at the butt, and this was 
10 ft. ahead of the plate at which measurements 
were made, the plate itself being exactly the same. 
None the less, its resistance was increased by an 
average of 14 per cent. by the presence of the 
butt. The relative value of its own roughness and 


and therefore that there was similarity of turbulence 
at every section along the surface. It was also 
assumed that the degree of turbulence perpendicular 
to the surface as measured by the fluctuation of 
lateral velocity and the “ mixing length” were 
directly related to each other. It was these assump- 
tions which settled the form which the frictional 
coefficient took in these theories, and introduced 
the log term in the equations used by the author. 
It might be said there was justification for the 
formule because they plotted on the experimental 
data, but the plotting in Mr. Lackenby’s paper from 
a quite different formula was even better. In any 
flow, the stability of the streams would depend on 
the rate of change of velocity across them, and when 
the flow broke down, it occurred where the velocity 
change was greatest, i.e., next to the boundary layer 
in this case. The smoother the surface, that is, the 
greater the change of velocity across the flow, the 
more liable would this flow be to break down at the 
plank. The tiniest roughness at any small area might 
cause a break over a considerable area before it re- 
covered itself. The first effect of roughness was not 
eddy making, but the promotion of increased turbu- 
lence through instability of the inner layers of the 
turbulent flow. Dr. Baker had ventured the opinion 
some eight years ago that the stability question 
must be introduced, as otherwise the outward 
correction of momentum on such surfaces could 
not be accounted for, and he still thought this 
was true, and that the assumption of similarity of 
turbulence along the whole length of a surface 
which completely ignored this was wrong. In 
conclusion, he said he was under the impression 
that Hamburg and Wageningen were parties to 
an international agreement to use Froude’s data 
in estimating ships’ powers. 

Mr. M. P. Payne said that reference to one of the 
figures in the paper indicated that the effect of 
roughness on freshly coated ships was so severe 
as to increase the skin friction by as much as 50 per 
cent. or more above the ideal figure. There were 
many irregularities in a ship surface which were 
unavoidable, but it was astonishing that their 
combined effect should be rated so high, and he 
thought to some extent unfairly so. Since Von 
Kérman had evolved his theoretical formula, 
many workers had rightly endeavoured to base 
their deductions and formule estimates on this, 
and the similar Prandtl formula. Such a procedure 
had the great merit of a theoretical background 
and of according closely with a number of plank 


experiments. Estimates of the skin friction of a 


ship from this formula were generally less than 
from Froude’s constants, the difference being 
on the average about 20 per cent. for warships. 
He noted with considerable interest that the 


author deduced an additional 25 per cent. for 
painting, rivets, straps and butts, compared with 


15 per cent. for painting plus butts. These figures 


applied to a length of 67 m. and a speed of 12 knots. 
Taking the difference, an increase of 10 per cent. 
was obtained for rivets and longitudinal straps 
combined. 
the author could give the proportion due to rivets 
alone. 
dealing with the effect of fouling, was of great 
practical importance, and he fully concurred in the 
possibility of an increase in frictional resistance 
of as much as 85 per cent. 


It would be greatly appreciated if 


The concluding portion of the paper, 


From tests made 





the thickness of its laminal boundary layer could 
not have been increased by the presence of this 
distant butt, and therefore its resistance should 
not have increased. In another example given 
in the paper, the increase in resistance of the raft 
with painted bottom and rivets, with and without 
butts, was given, and the two were the same. The 
author would say that the roughness of the butt 
was nothing. Yet in his earlier experiments, the 
butts added from 10 per cent. to 20 per cent. to the 
specific resistance at every point along the rafts, 
and therefore to the whole resistance. The author’s 











‘otal hydraulic plant of the Province. Some 
‘S per cent. of the hydraulic development of the 


Prairie Provinces is installed on the Winnipeg 
River. About 60 per cent. of the total available | 
water. 


power resources, and more than 81 per cent. 
of the developed water power, are located in Ontario 
= Quebec, where there are no natural coal deposits. 
n the other hand, there are large fuel resources, 
but little water power, in Alberta and Saskatchewan. 








and their effect was very great on the result. 
was a basic part of thes: theories that the degree of 
turbulence at any distance from the leading edge of 
a surface was dependent only on time and distance, 


explanation did not fit, and another cause must be 
looked for. In both the Kérmén and Prandtl 
theories for skin friction, one or two assumptions 
were made which were rather radical in character, 
It 


about 30 years ago by the Admiralty, many surpris- 
ing results were obtained. The rate of fouling 
was found to depend very much on the locality, 
and change of locality often proved beneficial in 
destroying previous growths, while stimulating 
others. The tests were part of a general investi- 
gation, including observations of ships, and it 
was finally considered that in the course of a year 
the skin friction might conceivably be trebled in 
amount. 
tropical waters, but in temperate seas the skin 
friction appeared to be about doubled in a year. 
Turning to Mr. Lackenby’s paper, Mr Payne said 
that in his own paper last year, the 1876 curves 
were represented as William Froude’s final analysis, 
and they were therefore considered entitled to 
preference over his earlier preliminary reports of 
1872 and 1874. 


Subsequent experience confirmed this for 


In conclusion, he mentioned that 








the subject of the papers was of particular interest, 
since the method of estimating skin friction of ships 
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was again due for consideration shortly by a con-|that it was not satisfactory to take surfaces in| interesting results. 


ference of tank superintendents. 

Dr. E. V. Telfer said that in his own analysis of 
Geber’s results he laid down that the only possible 
way that plank resistance could be analysed was 
by repeating simultaneously 
Froude’s and Reynolds laws, and in giving 
secutive spots, only such spots as were also indicated 
on constant Froude numbers in different planks 
should be used in getting the various lines to extend 
from infinity. The Prandtl-Schlichting formula, as 
it now stood in its log form, was just an empirical 
In calculating resistance by the funda 
Prandtl-Schlichting 
It was then 
necessary to get a series of spots and to pass a 
curve through them, and this involved very detajled 
calculations. The speaker maintained that his own 
parabolic formula was a much better approximation 
to the actual theoretical spots. The coefficients in 
the Prandt! and Von Karman formule were 
deliberately chosen to refer more closely to high than 


con- 


formula, 
mental method adopted 
only one spot need be calculated. 


by 


low Reynolds numbers, which again showed that | 
they were not fundamental. If, however, these 
formule were compared with really reliable low 


teynolds number data, they would 
be found definitely too small. Turning to some | 
aspects of Dr. Baker's criticism of the Prandtl 
theory, the speaker thought that Dr. Baker gave a 
better interpretation of Prandtl and Von Karman 
than was evident in the paper under discussion. 
Their first principle was that the velocity distri- 
bution was entirely independent of the location or 
the roughness of the surface, and only depended 
upon the shear stress which produced that velocity | 
distribution. The speaker thought that the con-| 
verse also held, that given a definite velocity distri- | 
bution, that could also correspond at the surface to 
a given This would explain why in 
the midst of a very rough environment one could | 
have a very smooth plate and still produce a heavy 
resistance representing velocity distribution of the 
environment rather than the local 
roughness on the measurement of the plate itself. 
Mr. Payne gave some details of the fouling resistance 
of ships. In the speaker's own practice, he found 
that roughly after about 100 days out from dry dock 
the total resistance had increased by something like 
so that the friction resistance would 


speed and low 


shear stress. 


expressing 


10 per cent., 





be about 14 per cent. That was only paint 
degeneration. 
Mr. H. G. Williams said that he gathered from | 


Dr. Kempf’s paper that Nikuradre’s experiments 
led to the eonclusion that generally the roughness 
on full-sized ship or equivalent plane must 
actually be smaller than the roughness of its model 
if they were to have the same specific resistance at 
the same Reynolds number. This seemed to imply 
that the resistance was not a purely viscous resis- 
tance, but must include a mixture of resistance due 
to gravitational forces. Probably this arose from the 
approximate character of Prandtl’s boundary layer 
assumption, which was used in the derivation of 
these viscous resistance formule. This was a purely 
theoretical point, but, if valid, tended to show that 
it would probabiy be impossible to express the 
resistance of a ship with absolute accuracy as the 


a 


sum of two terms, one representing the resistance 
due to viscosity and the other due to gravitational 
forces Che speaker thought that Mr. Wigley’s 
comparisons of calculated with experimental wave 
resistances showed that the latter were to} 
some extent affected by viscosity and confirmed 
this impossibility. Probably it was for some such 
reason as this that William Froude introduced into 
his law for the resistance of ships an obviously 
empirical term for frictional resistance rather than 
one following a theoretically correct law of variation | 
for a purely viscous resistance. As regarded Mr. 
Lackenby’s paper, the diagrams given did not cover 
the highest Reynolds numbers required for some 
modern ships, but they looked as if further extra- 
polation would not lead to any serious error. 

Each of the authors replied briefly to the dis- 
cussion, stating that they would make a full reply 
in writing. Dr. Kempf first referred to Mr. Lacken- 
by’s paper. He said that other work which had 


also 


recently been done gave a general confirmation of | 
the results. 


He had tried to show in his own paper | 


the application of | 
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Referring to blade factor, hy 
which the roughness was insufficiently defined. The | thought that tests with different numbers of blades 
formule given by Mr. Lackenby and others served | might be worth making. On the subject of efficiency, 
only for interpolation, and were not satisfactory for | if the model had turbulent flow, there must be a 
extrapolation, and it was for this reason that some | reduction for the ship’s screw efficiency. 

of the results could not be applied to actual vessels.| The tendency of the Cg curve was noteworthy, 
The great merit of the paper was that the author | and he was not prepared to suggest an explanation 
had clearly shown the importance of mixed flow, for it. He had recently tested a twin-screw vessel, 
and the speaker hoped that in the near future this | with shaft brackets, in prolonged astern running. 
point would be more clearly realised and also applied | The vessel had a bow rudder, and the ordinary stern 
to propellers. His disagreement in his own paper | rudder was locked for the tests. A special propeller 
with Dr. Baker was not so great as would appear. | was fitted on the starboard shaft. On the port shaft 


| with Wide Blades.”’ 


| work which, though primarily for warships, was also 





The physical explanation of the phenomena did | 


was the ship’s normal propeller, which had a ratio 


not enter into his own paper and he had not tried | of diameter to pitch of 1-0, and a straight generating 


to explain the facts, but had 
recording them. 
type of roughness. 
difficult to analyse the total resistance of the 
pontoon into its various elements. With regard to 


Dr. Baker’s last point, he always calculated by | 
| 


Froude’s method and added some nominal value. 


confined himself to | line. The measuring wheel on the starboard side 
He had also only discussed one| was made with the same characteristics astern as 
He agreed that it was very | 


ahead. With this arrangement trials were run up 
to 14 knots astern, at different revolutions. It was 
hoped to gain useful information on scale effect, 
and also on scale effect in the wake. The various 
tanks should combine to get scale-effect work done 


Mr. Lackenby first referred to the figure given in| on ships, as had been done in the case of model 
Dr. Kempf’s paper showing the frictional coefficients | propellers. 


of ships and of the pontoon with different roughness. 


Dr. G. S. Baker, referring to the paragraph and 


Referring to the dotted line for sand roughness, he | curves relating to pitch factor, asked at what slips 


said that Prandtl had stated that the nature of 


the curve was peculiar to sand roughness, but that | 


the author had attempted to find agreement between | 
this curve and those for other types of roughness. 


|In reply to Mr. Payne’s suggestion that the 1876 


curves were more correct than those that he had 
himself used, he would ask whether the 1876 curves | 
were not derived curves. He preferred not to use | 
derived data and had employed the 1872 curves for | 





this reason. 


EXPERIMENTS ON MopeL PROPELLERS. 


At the evening session, on Thursday, March 18, 
two papers were read and discussed, the first of 
these being by Mr. R. W. L. Gawn, R.C.N.C., on 
* Results of Experiments on Model Screw Propellers 
It is our intention to publish | 
the paper in abridged form in an early issue, and 
it will suffice, therefore, to state that it reported a 
series of experiments designed as a continuation of 
described by R. E. Froude in the Trans- 
* 


those 
actions. 

The twenty propellers tested were similar to the 
extent that each had three blades of elliptical 
outline, but the pitch ratios varied from 0-8 to 1-4, 


| 


| up 





and the disc-arearatios from 0-7 to 1-1, whereas 
Froude’s disc-area ratios only extended from 0-3 to | 
0-525. <A new blade factor’ curve, and a new 





curve of efficiency corrections, were given in the 
paper. Froude’s thrust formula was found to 
agree well with the new results, with some modifica- 
tion of disc-area ratio and pitch factor to suit | 
modern wide-bladed propellers. Comparison was | 
made also with calculations based on the vortex 
theory, from which it appeared that the theory 
would require some revision before it could be con- 
sidered for warship propellers. 

Mr. 8. V. Goodall, C.B., O.B.E., opening the dis- | 
cussion, said that, to the Admiralty, the most useful 
of Froude’s 1908 experiments had been those on | 
propellers with three elliptical blades. With the use 
of turbines for propulsion, the ratio of blade width | 
to radius had become much higher than formerly, 
in spite of the introduction of gearing. Froude’s | 
data were very good, and quite dependable when | 
extrapolated ; but the Admiralty had felt for many | 
years that his work should be extended. This was | 
not possible until a second tank was available, but 
they were now hoping to carry out experiments in | 
the new tank with larger screws. He was interested 
in the paragraph relating to the vortex theory, and 
was not surprised that it proved to be of little use 
for warships. The Admiralty was glad to publish, 
after 30 years’ interval, some more experimental 








useful for high-speed merchant ships. 

Dr. G. Kempf, of the Hamburg Tank, thought 
that the results would be very helpful, and that the 
agreement with Froude’s work was very satisfactory. 
He would like to know the effect of greater blade 
thickness, and also the influence of diameter. Similar 
experiments at the Hamburg Tank had produced 


* « Results of Further Model Screw Propeller Experi- 
Trans. I.N.A., Vol. L, page 185. 





ments.” 


were the ratios calculated ? As a young man, he 
had assisted Froude in the tests described in the 
1908 paper, and recalled that the ratio was then 
taken at the average of a slip range from 10 per cent. 
to 40 per cent. The discrepancies noted in attempt- 
ing to apply the vortex theory were similar to those 
observed in connection with the tests on propellers 
in open water, reported by him in conjunction with 
Mr. A. W. Riddle, when the number of blades ranged 
to six. The discrepancy became less as th 
number of blades was increased. 

Mr. M. P. Payne, superintendent of the Haslar 
Tank, said that the experiments were undertaken 
because it was suspected that Froude’s efficiency 
correction, as extrapolated, was not quite correct 
judging by tests of various ship propellers. The new 
data obtained were considered to be well worth the 
trouble involved. The work had proved difficult 
to do with accuracy, but they had now succeeded 
in laying down appropriate factors for modern needs. 
He had found the charts, appended to the paper, of 
great help in the initial and final stages of design ; 
but thought that the vortex theory required much 
more development to make it useful. 

Dr. E. V. Telfer asked whether the numerical! 
values could be appended to the curves of propeller 
efficiency and performance, in accordance with 
Froude’s practice. (The author agreed to add these 


figures). In his own practice, he did not employ 
Froude’s work, finding that of Schaffran, and 


Taylor’s Shipping Board experiments, more suited 
to the type of propeller he required ; but he wished 
Froude’s blade factor basis could be followed mort 
often. Froude deliberately drew attention to the 
difference between face pitch and effective pitch, 
which others had left to be inferred from their pre- 
sentation of results. In progressing to the use of a 
correct vortex theory it was important to know the 
contribution of each element. He had found the 
assumptions of Brard nearer to practical require- 
ments than those of the theory tested by the author. 
In an attempt to correlate the vortex theory with 
the actual conditions an effective pitch was obtained, 
about twice that given by these experiments. 

Mr. L. C. Burrill thought that the most interest- 
ing part of the paper was the application of the 
vortex theory. The theory had been advanced 
from that of Glauert, and he supported Dr. Telfer’s 
remarks on Brard’s work, the physical interpretation 
of which he (Mr. Burrill) found more easy than the 
theories of Prandtl and others. Why did the Glauert 
theory give too high a value to the thrust? He 
believed that the discrepancy was in the lift co- 
efficient. The scientist considered a propeller as 
being replaced by a line vortex varying in strength 
from root to tip. To make a proper substitution, the 
propeller should be replaced by one working in the 
ultimate wake. On these lines reasonable results 
could be obtained. He questioned the value of 
Glauert’s work in connection with blade interference. 
believing the corrections to be too great. An) real 
advance in the theory must substitute a correctly 
varying vorticity from root to tip. 


Mr. W. Hamilton Martin agreed with the r mark 
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of Dr. Kempf regarding the importance of testing 
with a greater number of blades, and quoted a case 
of a four-bladed propeller, for which a five-bladed 
was substituted with good results. 

Sir Westcott S. Abell, from the chair, suggested 
that readers of the present paper might turn back 
to Froude’s 1908 paper with advantage to them- 
selves. He was glad that the Admiralty had tested 
the vortex theory and had found it wanting ; there- 
by, undoubtedly, saving a great deal of the time of 
students and teachers, whose business it was to 
study propeller theories. 

The author, replying to the discussion, mentioned 
that other propellers might be tried in the future, 
on the lines proposed by Dr. Kempf. The effect of 
the number of blades had been dealt with by Froude 
in 1908, and his results were believed to be reliable. 
Regarding the comparative efficiency of model and 
actual propellers, there was no reason to think that 
ship propellers were more efficient than model pro- 
pellers, to judge by the analysis of speed trials. In 
reply to Dr. Baker, the factor of 1-02 was to 
balance the thrust deduced from the model pro- 
peller with the hull resistance and augment on trial. 
If appendages were added, the factor became 1-05, 
which was also the pitch factor of the service pro- 
pellers. If opportunity occurred, they would try 
the Brard theory. They wished to try the vortex 
theory, which worked with narrow blades, to see 
if it would work with wide blades ;_ but they found 
that it did not. 

Bow Lines AND SuHip RESISTANCE. 

Mr. A. Emerson, B.Sc., of the William Froude 
Laboratory, read the second paper in the Thursday 
evening programme, on “The Effect of Shape of 
Bow on Ship Resistance,” the experiments which 
he described constituting the first part of a research 
on the effect of bow changes. Six model hulls were | 
tested, all of the same dimensions and of 0-78 | 
prismatic coefficient, and having the same after- 
body, but differing in bow contours and waterlines. | 
To avoid eddy-making the run was long and fine, 
with a deep cruiser stern. The 20 per cent. parallel 
middle-body was all in the fore end, giving a short 
entrance and rather abrupt shoulder, liable to cause 
interference. 

The models tested represented a ship 400 ft. 
b.p., 55 ft. beam, and 24 ft. load draught, a slow 
or medium speed type. U and V sections of bow 
were tested, and the half angle of entrance ranged 
from 28 deg. to 40 deg. To suit service conditions 
the models were run at draughts corresponding 
to 24 ft., 22 ft., and a mean of 11 ft. 6 in., trimmed 
6 ft. by the stern. Four of the six had vertical 
stems, one being cut away below the 10 ft. water- 
line ; the remaining two, with V sections, had the 
stems raked respectively 39 deg. and 41} deg., 
the relative half angles of entrance being the two 
highest values of 37 deg. and 40 deg. The latter 
model, and another with vertical stem, 32 deg. 
half-angle, and the fore-shoulder eased, were also 
run self-propelled to ascertain the variation in 
propulsive coefficient due to the form alterations, 
but little change was noticeable in the quasi- 
propulsive coefficient. 

The models were tested over a speed range corre- 
sponding to 8 knots to 13 knots, but the service 
speed for ships of such forms would lie between 10 
knots and 1] knots, with a ballast speed of about 
12 knots. At the deep and intermediate draughts 
shoulde: interference was evident, the hard shoulder 
giving results about 5 per cent. worse than the eased 
shoulder. In the light condition the two models 
with raked stems were about 8 per cent. worse at 
12 knots than those with vertical stems, due to the 
reduced length of entrance. The reduction of wave- 
making associated with small bow angles was not 
Sufficient to counterbalance the effect of these angles 





n the form resistance and frictional resistance. 
It was concluded that, for this type of ship, the shape 
of the fore-shoulder is more important than the 
shape of the bow ending. 


Os the invitation of Sir Westcott Abell, who 
occupied the chair, Dr. G. Kempf opened the dis- 
cussion. He observed that the paper represented 


the firs ; 
he first part of a systematic research on bow 





E 
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cult. Kent had expressed the view that models 
should not exceed 0-74 block coefficient, any fuller 
form being liable to lose speed in a seaway, and it 
was interesting to see that no more difficulties were 
encountered in testing these models with a coefficient 
of 0-78. Similar tests had been made at Hamburg, 
and the agreement was good. He advised the 
author to watch the structure of the flow at the 


with two screws. Finally, Dr. Kempf asked 
whether it would be possible to make propulsion 
tests with the other four models. 

Mr. M. P. Payne said that, although the type of 
vessel was very different from those tried at Haslar, 
the general results were similar. The importance 
of easy shoulders was rightly stressed. Captain 
Eggert (Soc. N.A. and M.E., 1935) found that the 
form resistance of a model was concentrated princi- 
pally in the forward upper half of the forebody. A 
full bow compressed the length of the first half- 
wave, and it was in the waterline region that there 
was most pressure and most form resistance. In 
testing a bluff model at Haslar it was found that 
the compressive effect on the length of waves was 
so marked that the waves broke in the tank—a very 
unusual experience. He would expect bluffer 
models to show to disadvantage. In Froude’s 
words, ‘‘ U sections are best forward.” 

Mr. John Reid expressed agreement with the 
author’s statement that “ alteration in bow contour 
and waterline must affect directional stability and 
rough-weather behaviour,’ but commented that the 
Arcform design had a prominent shoulder, which 
did not appear to be detrimental. He did not think 
that the propeller chosen for the self-propulsion 
tests was a typical one for the class of ship repre- 
sented. The decision to test the models at light 








anes, and thought that, with such full models, 
© first part would probably prove the most diffi- | 


draught was a good one, as propulsive economy 
under ballast conditions had become a matter of 
great importance to shipowners. 

Mr. J. H. Narbeth, C.B., said that, in his experi- 


}ence, the shoulder on area curves was always a 


bugbear. He had always preferred mathematical 
curves, and did not trust the fairness of a batten 
over a large part of the length of a ship. He asked 
whether it would not be worth while to make 
merchant ships a little broader and longer, to 
obtain easier lines, and mentioned that in one 
case he had reduced the resistance of a form 10 per 
cent. by shifting the forward perpendicular 10 ft. 
forward of the original designed position. The 
resistance was usually much less when a vessel was 
trimmed about 10 per cent. by the stern. Modifica- 
tion of lines was a difficult matter, as interference 
with any part of the form was liable to affect eddy- 
making. 

Dr. E. V. Telfer observed that, in experiments on 
bow shape, turbulent flow should always be en- 
sured, and that model tests with raked stems gave 
divergent results with different sizes of model. 
Was it certain that the changes shown were form 
changes, and not merely turbulence changes, as a 
certain wildness of spots seemed to indicate? In 
his own work he had found that a raked stem always 
gave more resistance than an unraked stem in the 
ballast condition. Referring to the self-propulsion 
tests, he pointed out that a fluctuating wake might, 
in some circumstances, give a better propeller 
efficiency than a steady wake. 

The author, in reply to Dr. Kempf, asked whether, 
as self-propulsion tests gave different results at 
different speeds, it was proposed that these tests, if 
continued, should be run at all speeds ?_ To do so 
would add greatly to the work involved. He was 
aware of Captain Eggert’s experiments; these 
were with models of finer form, and wave-making 
was therefore of less importance. He was surprised 
that Mr. Reid should attribute a hard shoulder to 
the Arcform design, considering that it was particu- 
larly easy to fair into this form so as to avoid 
shoulders. Referring to Dr. Telfer’s comment on 
the wildness of some spots, he preferred to believe 
that these results were correct ; when the tests were 
run again, with turbulence positively induced, the 
spots were repeated. 

Sir Westcott Abell, in proposing a vote of thanks 
to the author, remarked with strong approval the 


after end; the difference would probably be smail | 
with one screw, but there might be great variations | 
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values tabulated with the curves. He agreed with 
Dr. Kempf that the author would probably find the 
continuation of his research less difficult than the 
first part. The meeting then adjourned until the 
| following day, Friday, March 19. 
(To be continued.) 
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Tue author of this book claims to have written 
more than 1,000 articles on Diesel engineering during 
the past 10 years, and to have read several thousand 
articles on the subject during the past two decades. 
Out of this, and personal experience in sales, service, 
and maintenance “‘ has come a conviction as to 
what is essential information and what will best 
teach the subject.”” No right-thinking man would 
point the finger of ridicule at industry, but we are 
reminded of the Quaker lady who, after listening to 
Southey’s recital of his daily activities, including 
fifteen minutes of Portuguese grammar while 
shaving, exclaimed, ‘‘ Young man, when dost thou 
think ?’’ Having read several thousand articles on 
the subject, the author is what Bacon would call 
a full man, and he has written a very full book ; 
almost a Mrs. Beeton of the Diesel engine, with 
26 pages of industriously compiled index. 

On questions of service and maintenance where 
the author’s personal experience has obviously lain, 
many most interesting and valuable facts are 
recorded and lucidly expounded. Such matters as 
sticking valves, leaking rings, lubrication, repair 
work and starting troubles are all handled with 
a sure and masterly touch. On questions of theory 
and hypothesis, the author quotes lavishly, although 
his authorities are not always in agreement. The 
book is excellently illustrated, not only with 240 
diagrams and half-tones, but with a large number 
of homely questions and answers. ‘* How about 
fuel-oil supply for automotive Diesels?” “Is 
there a shortage of automotive Diesel operators ? ” 
|‘‘ What other field needs Diesel operators ?”’ 
| These are three consecutive questions at the end 
}of Chapter XV, on Development of High-Speed 
| Diesel Engine Parts. The academic person may 
sniff at the logic or style displayed, but there is 
no doubt that Mr. Adams is thoroughly absorbed 
in his subject. He sees great scope for this prime 
mover and all kinds of useful and interesting 
employment in this field for young men who will 
take the trouble to master the underlying facts. 
That seems to be the main reason why he wrote his 
most instructive book. 








MacGreaor- 


Cathode Kay Uscillography. By J. T. 
Chapman and 


Morais and J. A. HENLEY. London : 

Hall, Limited. [Price 21s. net.| 
THE urgent necessity for a better understanding of 
surges in transmission lines, and the rapid develop- 
ments which have taken place in high-frequency 
engineering, have led to more attention being given 
to the study of the theoretical and practical aspects 
of cathode-ray tubes. The progress made in high- 
vacuum technique has been particularly marked, 
due to the application of rotary molecular and 
diffusion pumps and chemical methods whereby 
high vacuum is attained by the consistent degassing 
of the metals employed and by the use of “ getters ” 
in absorbing traces of residual gases. Among the 
outstanding advances recorded during the last 
twenty years are those of better “ definition,” and 
this is very vividly portrayed when a comparison 
is made between the blurred records obtained with 
the old Braun tube and the exquisite sharpness of 
the trace in a modern oscillograph. The Braun 
tube was enclosed in a sealed glass envelope, and 
the record was obtained by photographing externally 
the fluorescent figure produced by the action of the 
cathode rays on a zinc-sulphide screen deposited 
on the inside of the glass envelope. When it 
became necessary to apply the oscillograph to the 
photography of rapid phenomena, it was found 
that the sealed glass Braun tube suffered from 
several decided disadvantages. The speed of 


recording has also reached a high degree of rapidity, 





method of setting out the results, with the numerical 
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and the automatic taking of cathode-ray records of | 
phenomena such as lightning surges is now possible. 
As is well known, also, high-speed cathode-ray 
oscillographs have also been developed for recording 
rapid rates of change of phenomena which effect 
proportional changes in an electrostatic field. 

The present volume, which deals with the engineer- 
ing aspects of cathode-ray oscillography, commences 
with a brief outline of modern electron theory and 
its application to cathode-ray oscillographs, together 
with a discussion of the two principal methods of 
obtaining free electrons. It is shown how a beam 
of free electrons, all having the same velocity, can 
be produced by the discharge from a cold cathode 
in a gas at reduced pressure. In a study of beam 
concentration and optics, some of the results indi- 
cate that a uniform infinite magnetic field which is 
parallel to the axis of symmetry of an electron beam 
will cause an image of the electron source of the 
original size, to be formed at points recurring at 
regular intervals depending upon the strength of 
the field and the electron velocity. Large-diameter 
electron beams do not exactly follow the simple 
lens laws ; the amount of refraction depends upon 
the radius, the outer portions of the beam being 
focussed farther from the lens than the inner 
portions. This effect is similar to the optical 
phenomenon of spherical aberration. Multiple- 
beam oscillographs appear to have considerable 
promise, and it is impossible to predict what will 
finally become the general practice. In _ this 
book the reader is left to form conclusions by a 
comparison of the various methods described. 

The high cost of operation of cold-cathode high- 
speed oscillography has directed attention to the 
development of hot-cathode, low-voltage methods, 
the atter having the advantage of cheapness, 
simplicity of operation, high sensitivity, and also 
portability. One of the most striking applications 
of the low-voltage oscillograph in the last few 
years has been in the measurement and recording 
of the heights of the Kennelly-Heaviside layers, 
and the measurement of rapidly-changing pressures 
and mechanical impact stresses. The amplified 
output of a photo-electric cell can be examined 
very conveniently by an oscillograph with a 
time base. Many fundamental difficulties have 
already been overcome, and the cathode-ray oscillo- 
graph is now commonly employed for television 
reception, special forms of it being used in 
connection with transmission. The outstanding 
difficulty at first was to obtain good intensity 
modulation, but the image now produced is suffi- 
ciently clear to be of definite commercial value. 








AIR-COMPRESSING AND EXHAUST- 
ING PLANT FOR COMMERCIAL 
VEHICLES. 


THE rotary air compressor or vacuum pump working 
at high speed is, from its constructional simplicity, very 
suitable for use on commercial vehicles of various sorts 
where comparatively low pressures, or a vacuum, 
may be required for tank filling, gully emptying, and so 
forth. Messrs. Broom and Wade, Limited, High 
Wycombe, have developed the neat arrangement of 
their rotary vacuvm pump mounted on a lorry illus- 
trated in the accompanying Figs. 1 and 2. This plant 
has been adopted by municipal authorities both in this 
country and abroad. The pump is of the firm’s 
standard rotary design, which embodies a dual-bored 
stator providing a wide seal between the suction and 
delivery sides, and has blades of a non-metallic material 
heat-treated in such a manner as to withstand not only 
high temperatures but the action of oil, gas or water. 
The tips of the blades, where they are in contact with 
the stator wall, are se contoured as to maintain a 
lubricating oil film which will not break down under 
centrifugal force. Lubrication is effected by means 
of a self-contained lubricator driven from the rotor 
shaft, and supplying oil through separate feeds to the 
stator wall and the roller bearings. 

It will be clear from the illustrations that the pump 
is belt-driven from the engine of the vehicle. A short 
vee-belt only is possible, but is made effective by 
mounting the pump on a slide, an arrangement provid- 
ing adequate tensioning facilities. The pump pulley 


is smaller than the driving pulley, to give the high 
speed required and, when running at a speed of 1,560 
r.p.m., the pump is capable of creating a vacuum of 
15 in, of mercury in a tank having a capacity of 2,000 
By running it for 6} minutes 


gallons in four minutes. 





a vacuum of 20 in. can be created. 


The power required 
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ROTARY COMPRESSOR AND EXHAUSTER. 


CONSTRUCTED BY MESSRS. 
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Fig.1. 
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The 
pump is usually fitted on a platform at the back of 
the driver and, in plan, can be accommodated in a 


is 34 brake horse-power at the input shaft. 


space of about 25 in. by 15 in. The pump jackets are 
supplied with cooling water in a closed circuit from 
a tank holding 9 gallons, the connections being made 
by metallic flexible hose, 1} in. in diameter. A vertical 
silencer is fitted to the outlet side of the pump, and 
the suction side is provided with a 10-ft. length of 
1}-in. metallic flexible hose terminating in a float-type 
intercepter fitted with a snifting valve to safeguard and 
protect the pump from indrawn liquid. The complete 
equipment weighs 240 Ib. 

In those vehicles not provided with a tipping dis- 
charge, the pump and equipment arrangement is such 
that it can be used at will for creating a vacuum to 
load the tank and for setting up air pressure for dis- 
charging the contents. Although a single application 
only of the machines is here dealt with, it will be 
understood that they are well fitted for many indus- 
trial purposes, their high speed of operation rendering 
them suitable for direct coupling to an electric motor 
mounted on the same base plate. A recent application 
of this kind is the installation of three rotary com- 
pressors at the Knightsbridge Underground Station 
for the London Passenger Transport Board. The 
machines are made in a large number of sizes, the 
displacement capacity ranging from 6 cub. ft. to 
1,000 cub. ft. per minute. With single-stage operation 
they are suitable for pressures up to 30 lb. per square 
inch, and when used as vacuum pumps they can create 
@ vacuum approaching within 5 per cent. of the baro- 
meter reading, while compounding will further increase 
the vacuum obtainable. 








THE COMBUSTION APPLIANCE 
MAKERS’ ASSOCIATION. 


Tue fourth annual general meeting of the Com- 
bustion Appliance Makers’ Association (Solid Fuel) 
was held on March 16 at the Connaught Rooms, 
London, W.C.2, when the retiring president, Lieut.- 
Colonel J. H. M. Greenly, C.B.E., delivered his presi- 
dential address and inducted his successor, Mr. J. 
Arthur Reavell, M.I.Mech.E., M.I.Chem.E. An inno- 
vation in connection with the meeting was the holding, 
after the formal proceedings and the luncheon which 
followed, of a conference to hear and discuss a paper, 
prepared by the director, Captain J. G. Bennett, and 
the association’s staff, dealing with ‘‘ The Progress of 
Solid-Fuel Burning Appliances.” 

Lieut.-Colonel Greenly, in his address, briefly reviewed 
the report and accounts, particularly mentioning the 
functions of the research department, which was founded 
during the year with the support of the Coal Utilisation 
Council and the assistance, in the form of facilities for 
carrying out tests, of the Fuel Research branch of the 
Department of Scientific and Industrial Research. 
Already the new department was justifying its founda- 
tion, the work entrusted to it including some investiga- 
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tions on producer gas mains for the Industrial Research 
Council of the British Iron and Steel Federation, a 
study of means for the gas ignition of coal fires, 
successfully undertaken for the Gas Light and Coke 
Company, and various other problems submitted by 
large users of coal. 

In other branches of the association’s work good 
progress had been made. The Coal Size Nomenclature 
Committee, originally formed at the request of the 
Central Council of Colliery Owners, had prepared a 
system of classification so designed as to enable all 
existing classes of coal to be described and classified 
without altering the present practice of the collieries 
in preparing and screening their coals. The Marine 
Committee, under the chairmanship of Mr. Herbert 
Williams, M.P., had drawn up a memorandum on 
the use of coal as fuel in the mercantile marine, which 
a deputation had submitted to the Secretary for Mines, 
who, as a result, convened a conference of coal- 
owners, shipowners, shipbuilders and marine engineers 
on February 11, 1937, to consider the conclusions put 
forward. The secretarial duties in connection with 
the Coal-Burning Appliances Joint Consultative Board, 
with which the association was entrusted in 1935, 
had been left in its hands for another year. Lieut.- 
Colonel Greenly concluded with an appeal to all 
members to support the research department of the 
Association, and an acknowledgment of the services 
rendered by the director and staff. 

At the luncheon which followed, the guest of honour 
was Captain H. F. C. Crookshank, M.A., M.P., Secretar) 
for Mines, who, in proposing the toast of “ The Associa 
tion,” emphasised the close touch maintained by it 
with his department and with the various research 
organisations of kindred interests and the part it had 
played in connection with the inquiries to be made 
into the use of coal on shipboard. He mentioned 
also that the development of suitable appliances for its 
combustion had increased the demand for small coal 
until it had become out of proportion to the production 
of large coal. Mr. J. A. Reavell having responded to 
the toast, Lieut.-Colonel Greenly proposed that of 
“The Guests,” to which Sir Harold Hartley, F.R.S., 
replied, commending the association’s report on 
the classification and sizig of fuels, and suggesting 
that something similar was needed on the distribution 
side of the industry. He hoped that all the coal 
research organisations would co-operate fully with the 
association and each other, adding the assurance that 
the Fuel Research Board was glad to do so. The 
company then adjourned to the conference room. 

The paper, presented for discussion by the director. 
was in three sections, dealing respectively with ipplied 
combustion research, the domestic market for solid 
fuel, and the progress of mechanical firing. Although, 
for convenience, the sections are treated separately 
in the following abstracts, they were introduced as one 
paper and were discussed together. 

In the contribution on applied combustior 
it was stated that some 180,000,000 tons of coal w« 
consumed annually in Great Britain, 0! which 
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TWIN DRIVE FOR ROD-ROLLING MILL. 


MESSRS. DAVID BROWN AND SONS 





Such 
processes as hydrogenation and low-temperature car- 
bonisation accounted for less than 1 per cent. of the 


167,000,000 tons were burned in solid form. 


annual total. Applied combustion research was dis- 
tinct from the study of chemical composition and 
physical properties of fuels, and related to the adapta- 
tion of the process of combustion to an appliance or 
heat-using plant. The units in which combustion 
characteristics were measured were either not physical 
or chemical at all or were only incidentally so; they 
were empirical magnitudes which measured the ease 
with which the fuel could be subjected to a given 
combustion process. For example, the behaviour of 
a fuel bed was different from that of a single lump of 
coal, and could not be divorced from the combustion 
appliance employed. 

In the process of combustion, the end product was 
heat and the success of combustion technique depended 
on the quantity liberated and its availability to produce 
the desired effect. Combustion characteristics deter- 
mined the temperature and quantity of heat available 
and heat-transfer characteristics controlled its applica- 
tion. Progress in fuel utilisation depended on know- 
ledge of these characteristics and its application in 
practice, in which the rate of heat production and 
transfer was an essential factor. The function of a 
central organisation for applied combustion research 
should be to isolate and determine these characteristics. 
Exact data were needed to enable specific duties to be 
undertaken. 

The paper on “‘ The Domestic Market for Solid Fuel ” 
stated that the market for house coal, for heating 
and cooking, was estimated to be between 20,000,000 
and 25,000,000 tons per annum, and the consumption 
of coke about four million tons annually. A steady 
falling-off was to be anticipated in the domestic coal 
demand, even with rising prices for gas and electricity, 
unless the disadvantages at present affecting solid-fuel 
burning appliances could be removed. Most of these 
disadvantages might be described as “ trouble,” both 
in purchasing and in operating the requisite appliances, 
and a rapid improvement in the general standard of 
these appliances was needed if the market was to be 
maintained. Owing to the peculiar difficulties of the 
trade, however, the stimulus to improve desi could 
hot come from the distributors or even from the 
manufacturers alone ; centralised research was required 
to solve fundamental problems relating available fuels 
and firing methods with the needs of the consumer, 
together with the training of personnel able to translate 
these needs in terms of appliance design. Improved 
distribution service must also be available to the 


_—. The steps being taken through the medium 
te al-Burning Appliances Joint Consultative 


should contribute materially to this end. 

he third contribution, dealing with recent advances 
in mechanical firing, stated that mechanical firing of 
‘olid fuel had progressed as regards the range of 
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not been accompanied by any striking reduction in 
capital cost of plant. There was increasing recog- 
nition that each method of firing was particularly 
suited to a definite range of fuel, and in consequence 
the results of new installations could be more reliably 
predicted. Automatic gravity feeding was becoming 
established for very low ratings, down to } lb. per hour 
for heating stoves and 2 lb. or 3 Ib. per hour for 
water heaters. For central-heating boilers using bitu- 
minous coal the screw-type underfeed stoker was 
favoured, but for fully automatic operation the coals 
must have a low agglutinating index. Im shell-type 
boilers mechanical firing had made possible much 
higher ratings, sprinkler, coking, and underfeed stokers 
being recommended for particular classes of coal. 
Pulverised fuel was making progress in Lancashire 
boilers, and large steam generators continued to employ 
chain-grate and retort-type stokers or pulverised fuel, 
according to the conditions. At sea, however, mecha- 
nical coal firing still lagged behind its use on land. 
With pulverised fuel on land, the unit or direct-fired 
system had made progress against the central or storage 
system, but its future use largely depended on the 
development of flue-gas cleaning equipment and 
reduced capital and operating cost of pulverisers. 

In the discussion which followed, speakers tended 
to concentrate on the domestic market, although the 
importance of research had been repeatedly stressed. 
Dr. F. 8. Sinnatt stated that, as 85 per cent. of the 
population of the United Kingdom lived on a weekly 
income of 5l. or less, and 67 per cent. had less than 
3l. per week, expansion of the industry must depend 
on the provision of appliances within the reach of 
such incomes. In the provinces especially, the domestic 
fire was still the centre of home life. Mr. E. C. Evans 
agreed with the term “ empirical magnitudes” used 
in the paper; for instance, the 16 fundamental factors 
identified by Furness in blast-furnace operation could 
be reduced to two or three, to give the carbon needed 
per unit of iron per cubic foot of furnace in unit time. 
The time factor was very important in the proposed 
research. 

Dr. Margaret Fishenden thought that German firms 
relied on a sound knowledge of fundamentals to a 
greater extent than British firms, and with advantage. 
Dr. R. Lessing spoke of the value of clean coal, pointing 
out that combustion-appliance design was guided too 
much by considerations of ash disposal. The dis- 
advantages broadly recognised as “trouble” were 
largely due to ash. Mr. Lester Horne discussed ques- 
tions of distribution, saying that the solid-fuel industry 
should give the same service as the gas and electricity 
industries, viz., supplying, fitting, fuelling, and servicing 
the plant. Professor Barker said that most working- 
class houses were much underheated, because only 
the cheapest fuel and appliances could be afforded. 
He thought the problem of heating them could be 
solved, but doubted whether it could be done efficiently 





jpPlications and the range of fuels that could be 
ndled, but new methods and increased ratings had 





with natural-draught appliances. Lieut.-Colonel Greenly 
pleaded for results to be expressed in simple terms, 


saying that conferences had little value unless their 
findings could be disseminated. 

Professor P. Rosin produced diagrams illustrating 
the importance of the time factor in combustion, and 
an equation with which the output, in B.Th.U. per 
hour, of any furnace could be measured by the product 
of five factors, designated W, 8, 8, ¢ and R, signify- 
ing, respectively, the charge (lb.), specific surface 
(square feet per !b.), burning-out rate, availability of 
surface, and velocity of the reaction (B.Th.U. per 
square foot per hour). Increasing any factor would 
increase the output accordingly, but the equation only 
applied to coal during combustion, not during charging. 
Research should be directed to find: (1) the rate of 
combustion of different coals ; (2) variation of specific 
surface; (3) change of surface during combustion ; 
(4) velocity of reaction ; (5) influence of temperature 
and air flow ; and (6) the causes of ignition in different 
coals. These factors were not static, indicating that 
the research must consider the combustion appliances. 

Among the subsequent speakers, Dr. E. W. Smith 
summarised the discussion as indicating that the 
association’s existence was fully justified; Dr. E. 8. 
Grumell regretted that the discussion had not been 
wider in scope, and proposed that the next conference 
should be divided into three distinct parts, in which 
he was supported by Mr. W. R. Gordon, director of 
the Coal Utilisation Council. Mr. John Bruce stressed 
the need to reduce the capital cost of large steam 
generators and to simplify the accessories of pulverised- 
fuel plant, adding that more extensive standardisation 
in the components of large mechanical stokers, &c., 
would greatly facilitate urgeni repairs. 
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TWIN DRIVES FOR ROD-ROLLING 


MILL. 


AN interesting example of a rod rolling-mill drive 
of modern design is shown in the accompanying 
illustration. It constitutes one of two sets recently 
manufactured by Messrs. David Brown and Sons 
(Hudd.), Limited, Huddersfield, the main characteristic 
of which is that the twin roll drives and the driving 
gears form one compact unit. Each set comprises 
two 12-in. rolling-mill pinion housings integral with 
the driving-gear unit, the arrangement lending itself 
to the disposing of the four rolls in tandem for semi- 
continuous rolling. All the driving gears and roll 
pinions are of high-tensile steel and are of the plano- 
generated type having continuous teeth. The driving 
wheels are mounted on extensions of the roll-pinion 
shafts which are integral with the pinions. One of 
the two sets has an input of 337 h.p. at 465 r.p.m., 
and outputs of 178 h.p. and 159 h.p., at 465 r.p.m. 
and 414 r.p.m., respectively, whilst the other set has 
an input of 413 h.p. at 553 r.p.m., with outputs of 
216 h.p. and 197 Re. at speeds of 564 r.p.m. and 
512 r.p.m. The latter set, on account of its greater 
power and higher speed, is equipped with forced 
lubrication to all gears and pinions. This lubrication 
system is entirely self-contained and is fed by one of the 
firm’s Roloid pumps which is flange mounted on to the 
main casing and driven from the remote end of the 
idler-gear shaft. The lower portion of the casing 
serves as a capacious oil reservoir and the oil level is 
controlled by a dip-stick device which has now 
generally superseded the more fragile oil-level glasses 
for this type of duty. 

Each unit is designed in such a manner that the 
lower portion of the casing is common to all the gears, 
while the upper sections of the casing are independent 
and removable, this arrangement giving easy access 
to each element. As will be seen from the illustration, 
the joint bolts are numerous and are of substantial 
size, thus making for rigidity and oil-tightness. All 
the journal loads are taken by roller bearings, while 
axial location is secured by duplex ball bearings. The 
bearings are threaded on to their respective shafts 
and the rolling-mill pinion-shaft extensions are fitted 
with detachable wobblers. The various section» 
of the casing, several of which are equipped with non- 
slip lifting lugs, constitute good examples of modern 
iron castings, and, we are informed, are typical of the 
work turned out at the firm’s new foundries at Penistone, 
where the Randupson system of cement moulding 
is emploved. 








Hanp-Lamp TRANSFORMER.—The risk inherent in the 
use of portable hand lamps connected to 200/260-volt 
mains is claimed to be avoided by the employment of a 
small transformer, which has recently been placed on 
the market by Messrs. The British Thomson-Houston 
Company, Limited, Rugby. This is fitted with a primary 
winding suitable for connection to a 200/260-volt 50-cycle 
circuit, and with a separate secondary winding, which 
gives an output of 36 watts at 12 volts. This winding is 
connected through a 2-pin plug and socket terminal, 
containing 5-ampere fuses, to a 12-volt headlight bulb, 
which is contained in the usual fitting. The transformer 
is of the air-insulated t. and is enclosed in a stout metal 





case, which can be fixed to a wall or other flat surface. 
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LABOUR NOTES. 


A WEEK ago it was suggested in these 


pages that if 


| 
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delegate conference of the Mineworkers’ Federation of | t 


Great Britain, which met in London last week, rejected 
the draft agreement, and instructed the executive 


the Glasgow District Committee of the Amalgamated | committee to take a ballot vote on the question of a 
Engineering Union had not obtained the authority of | strike in all coalfields, in order to compel the recognition 


the executive council, to take a ballot for or against 
strike action by the members employed at Messrs. 


Beardmore’s Parkhead works, the stoppage was a 
breach of the organisation’s rules. The information | 
which is now available confirms that view. The 
district committee, in effect, ignored the obligation 


laid on them by the constitution to seek the authority 
of the executive council (a) to ballot the men; and 
(6) to approve strike action, and the central authorities 
were, therefore, left with no alternative to the action 
which they took. They declared the stoppage to be 
unconstitutional, and instructed the district committee 
to send the men back to work. When the men are at 
work again the procedure prescribed in the provisions 
for avoiding disputes will, no doubt, be followed. 


The men demand of Id. an hour on time 
wages, and, presumably, the equivalent on piecework 


in increas 
pr nee 
was issued by Messrs. Beardmore on Friday last week : 
Our attention has been drawn to a statement which 
has appeared in various newspapers to the effect that 
the engineers now on strike at the Parkhead works of 
the receiving on time rates 638. 14d 
per fact is, however, that the rate men 
tioned is the standard Clyde district engineers’ time 
rate The minimum time rate paid to the engineers 
it Parkhead is 64s, 4d. Approximately 40 per cent 
only of the men on strike were on the minimum rate 
of 65s. 4d., the remainder being paid merit rates varying 
up to 80s, 4d A substantial proportion of the men in 
ire paid on the premium-bonus system, on 


company were 


week, The 


question 
which their earnings are usually considerably in excess 


of their time rate 


The Transport and General Workers’ Union have 
decided to terminate the governing the 
conditions of employment of London omnibus men, 
in order to press demand for a 7}-hour day. A 
statement on the subject issued by the London Pas 
senger Transport Board on Thursday, last week, con 


agreement 


a 


tained the following observations In reply to the 
claim of the union, first for a 7-hour day and subs« 
quently for a 74-hour day, the board have explained 
at their meetings with the union that the question of 


a shorter working day must be regarded as a national 
problem and not one which concerns the Transport 
Board 
that the cost of meeting such a claim is quite be vond 


the financial resources of the board, even if it could 
be limited to central "bus drivers and conductors, who 
represent only one-third of the board’s staff At the 
last meeting with the union one or two questions, 
apart from the 74-hour day, were still outstanding 
and under consideration by the board: and arrange 
ments are now being made for a further mecting with 
the union at an carly date, in order to discuss the 
ituation to see exactly what are the issues between 


the board and the union and whether there are ways of 


meeting them,’ 

For some time past nearly all the employ ees ol 
Barnsley Corporation have worked a 40-hour week 
for the same wage as was paid to them for an 
ippreciably longer on In an interim report on 
the ubject to the Town Counc il, the District Auditor 
ays Quite apart from the legal aspect the 
introduction of tne 40-hour week has involved the 


additional burden of 
nine months ended March 31 


ratepayer nm an some 


11,120/. in respect of the 


last (1936), or 17,0001. in a full year Against 
this it is claimed that it has been possible to effect 
& saving on the public assistance estimates, and by 


the employment of an additional 170 odd men to reduce 
the cost of unemployment With regard to the latter 
point it is no part of the corporation’s duty to seek to 
make 
problem of unemployment, and it would seem, how- 
ever laudable the object aml however desirable it may 
be to reduce working hours, the ratepayers have been 
called to ideal, and that at a 
time when the state of the corporation's finances least 


some contribution to the great and distressing 


upon to subseribe an 


pustife such a atep.’ 
It will be recalled that a draft agreement designed 
to have the effect of ending the trouble which arose 


recently at the Harworth colliery in Nottinghamshire, 
was negotiated by representatives of the Mineworkers’ 
Federation of Great Britain, acting for the Nottingham- 
shire Miners’ Association on the one band, and repre 
the Nottinghamshire Miners’ Industrial 
The effect of the proposed agree- 


sentatives of 
Union on the other 
ment was to amalgamate 
Nottinghamshire Miners’ Association and the Notting 


hamshire Miners’ Industrial Union. A national 


on defined conditions, the | 


rhe following statement on the subject of wages | 


| minimum of 25 per cent. up to March 31 next year, 
|and it is estimated that the new scales will result in 


In any event, the board have stated | 


jon April 1. 


}on the registers on March 15, about 48-6 per cent. 





of the Federation in Nottinghamshire. The resolution 
was in the following terms :—** This conference regards 
the draft terms for the formation of one miners’ union 
for the Nottinghamshire coalfield as unreasonable and 
unacceptable. It also deplores the absence of any 
satisfactory assurances regarding the reinstatement 
of the men at the Harworth colliery. It therefore 
resolves that a ballot of the coalfields be taken with 
the object of securing recognition of the Mineworkers’ 
Federation of Great Britain, and adequate assurances 
to prevent any victimisation of the workmen at Har- 
worth colliery.” The ballot is to be taken on April 15 
and 16. : 

As was expected, the re-assembled delegate con- 
ference of the South Wales Miners’ Federation, accepted 
by a substantial majority on a card vote, the proposed 
agreement for regulating wages and conditions in that 
coalfield for the next four years. Under the agree- 
ment the old, considerable number of grades of labour, 
amounting to 120 in all, are abolished, and five grades 
set up with minimum standard rates ranging from 
6s. 8d. to 7s. 6d. a shift. The owners have under- 
taken to pay a minimum of 5 per cent. above the 


increases ranging from 2s. to 10s. a week, according 
to grade. A new schedule of standard rates is estab- 
lished for boys, and certain changes have been made 
in the rates for overtime and week-end work. Two 
important new clauses provide for the removal, as far 
as possible, of the old grievances regarding small coal. 
Existing customs and practices are to be retained, 
but the right is conceded to seek variations in pay- 





ment wherever it is established that there is an excessive 
increase in the proportion of small coal produced in 
normal working, through causes beyond the control of 
the workmen themselves. 


The Ministry of Labour estimates that on March 15, 
the number of insured persons between the ages of 
16 and 64 in employment in Great Britain (exclusive 
of persons within the agricultural scheme) was approxi- 


mately 11,242,000. This was 55,000 more than the 
total for February 22, and 553,000 more than that 
for March 23, 1936. Adverse weather conditions 


affected the figures, especially in the North of England 
and in Scotland, but, in spite of this, employment 
showed an improvement as compared with February 22 
in most of the principal industries. The improvement 
was most marked in coalmining, the woollen and 
worsted industry, tailoring, dressmaking, millinery, &c., 
furniture making, the distributive trades and hotel and 
boarding-house There was a decrease in 
employment in stone quarrying, largely owing to the 
bad weather. 


Service. 


On March 15, the numbers of unemployed persons on 
the registers of employment exchanges in Great Britain 
were 1,359,556 wholly unemployed, 167,677 temporarily 
stopped, and 73,968 normally in casual employment, 
making a total of 1,601,201, including about 20,000 
previously unemployed, but registered in March for 
the first time as the result of the arrangements for the 
Second Appointed Day for Unemployment Assistance 
The total thus recorded was, however, 
26,644 less than the number on the registers on Feb- 


ruary 22, and 280,330 less than on March 23, 1936. 
It was comprised of 1,266,707 men, 41,072 boys, 
248,733 women, and 44,689 girls. 

The total of 1,601,201 registered unemployed 


included 1,350,556 persons who were applying for 
benefit or unemployment allowance. An analysis of 
these applicants, according to the length of the last 
spell of registered unemployment, is as follows :— 
547,961, or 40-6 per cent. less than six weeks ; 759,912, 
or 56-3 per cent. less than three months ; 930,279, or 
68-9 per cent, less than six months; and 290,335, or 
21-5 per cent. twelve months or more. Of the persons 


were applicants for insurance benefit and about 35-8 
per cent. for unemployment allowances, while about 
15-6 per cent. were uninsured or were for other reasons 
not entitled to apply for benefit or unemployment 
allowances. 
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Between February 22 and March 15, the numbers on 
the register decreased by 10,171 in the London area, 
2,998 in the South-Eastern area, 6,781 in the South- 
Western area, 3,060 in the Midlands, and 4,241 in the | 


North-Western area. They increased by 1,988 in the | 
| 
| 


North-Eastern area, 3,762 in the Northern area, 2,591 
in Scotland, and 7,646 in Wales. 


As compared with 


and road vehicles, has been developed, is shown 
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he position at March 23, 1936, the numbers 
ployed were down 72,731 in coalmining, 24,820) jn 
engineering, &c., 14,698 in metal goods manufacture. 
14,065 in shipbuilding and ship-repairing, 10,256 ir 
and steel manufacture, and 17,819 in building. 


Under an agreement arrived at by the Minist 
Labour and the Ministry of Labour Staff Association. 
the minimum pay of 34s. 4d. a week has been raisc« to 
46s, The minimum rate of pay period has, in addition, 
been reduced from four years to three. The sett 
ment affects some 3,000 clerks employed by thy 
Ministry of Labour, and is described by Mr. R. | 
Crook, the general secretary of the Association, ax 
‘* probably the largest individual advance ever obtained 
in such a field of low-paid employment.” The agre« 
ment takes effect as from February 1. 


Interesting details of the industrial developm¢ nt 
the Soviet Union are given in the weekly organ of ty 
International Labour Office at Geneva. In 1936, th 
output of the undertakings attached to the Commis 
sariat of Heavy Industry (33,064-3 million roul|: 
increased by 33 per cent. in comparison with 1935, and 
exceeded by 5-5 per cent. the programme prescribc« 
for the Commissariat. The increase in the ave 
output is estimated at 25-5 per cent. for the first eleven 
months of 1936, while during the period Janua: 
September, the cost of production fell by 5-6 per cent 
For the first time the output of stee! (16,300,000 tons, 
as against 12,500,000 tons in 1935) was higher than 
that of cast-iron (14,500,000 tons, as against 12,500,000 
tons in 1935), while the output of rolled steel increased 
from 9,400,000 tons to 12,300,000 tons. The results 
achieved were largely due to better use being made of 
machinery and plant. The coefficient of production 
of the blast furnaces changed to 1-2 from 1-08, whil 
the output of steel from Martin furnaces reached 
4-60 tons per square metre of open hearth, as against 
3-84 tons in 1935. The productive effect of this 
improvement corresponds to an annual average output 
of 10 new blast furnaces and 15 new Martin furnaces. 


The amount of coal brought to the surface was 
122,700,000 tons, as against 108,900,000 in 1935, 
representing about 95 per cent. of the prescribed 


figure. The average daily amount extracted, which 
was 362,200 tons in December, 1935, fell continuously 
during the first six months of 1936, and was 309,600 
tons in July of that year, but thereafter it rose gradually 
to about 355,000 tons in December, 1936. The extra 

tion of petroleum, which increased from 26,800,000 tons 
in 1935 to 29,200,000 tons in 1936, was only about 
2-7 per cent. below the prescribed programme, though 
in 1934 and 1935 the petroleum output fell short of 
the programme by 16-5 per cent. and 11-8 per cent., 
respectively. The speed of boring operations exceeded 
the provisions of the second Five-Year Plan. The 
greatest rise in output (41 per cent.) took place in the 
mechanical-engineering industry. The number of 
lorries built increased from 77,700 in 1935 to 134,000 in 
1936, and the number of tractors from 154,100 to about 
170,000. On the other hand, the construction of goods 
wagons (for the Commissariat of Railways) fell from 
85,400 to 68,000, which was 15 per cent. below the 
prescribed programme. 


{ 


A comprehensive programme for the promotion ol 
industrial peace through improved relations between 
employers and workers has been formulated by the 


Committee on Industrial Relations of the United 
States National Association of Manufacturers. ‘Th 
plan covers the whole field of labour relations. Fi 
principles are regarded as fundamental to harmony 
between management and workers. They are 


mutual respect and consideration by each for th 
problems and view-points of the other. Promotion of 
the widest understanding that the greatest measure 0! 
well-being for both employers and employees and 
maximum possibility of obtaining the full economic 
value of their services lie in the development of the 
common enterprise in which they are engaged. Free 
interchange of ideas between management and em 
ployees in all matters and company policies of mutu il 
interest, such as wages, hours and conditions of employ 
ment. Opportunity should exist in each plant for 

consideration and adjustment of all complaints anc to! 
appeal to the highest executives. Development V 
each company of a sound and well-defined employment 


the 








Rattway ConrTAINER ScHEME.—How rapid 
scheme of rail and road co-ordination, involving 


of containers which are interchangeable between ! 


fact that whereas 1,574 of these containers were. 

in 1928 some 13,000 are at present in use. Mor 
further containers are to be constructed by the ! 
railway companies. 
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SIX-UNIT DIAPHRAGM PUMP. 


DIAPHRAGM pumps, in which the pumping action is 
obtained by the in-and-out movement of a flexible 
diaphragm, are particularly suitable for dealing with 
milk and other foodstuffs, as there is no possibility of 
contamination, by lubricating oil, of the material 
handled. As the whole of the interior surfaces can be 
formed without ledges or interior corners, and as 
there are no stuffing boxes or glands, the pumps are 
also adapted for dealing with sludges, suspensions in 
water and various chemicals. Full advantage is taken 
of these possibilities in the diaphragm pumps manufac- 
tured by Messrs, Logan Engineering Company, of 4541, 
Ravenswood-avenue, Chicago, Ill., U.S.A. The standard 
pump chamber is of unlined cast-iron, but vitrified 
porcelain or rubber lining is supplied when the material 
being pumped makes this necessary or desirable. The 
passages of the chambers and valves are also made as 
smooth and direct as possible. The diaphragms are 
set in a vertical plane and the walls of the chambers 
are also vertical, so that material in suspension is not 


likely to be held on them. 

Messrs. Logan Engineering Company have recently 
produced an interesting six-unit pump of this class, of 
which a photograph is reproduced above. As the six 


pumps operate in regular sequence, and the discharged 
impv'lse from one overlaps the next, a practically 
constant discharge without surges is obtained, and 
the driving torque is constant. No air vessel is 
required. The pump does not require priming when 
drawing from the moderate height for which it is 
likely to be usually employed when dealing with food- 
stuffs or chemicals. The six units are arranged in a 
circle around a vertical driving crank, so that the whole 
machine is compact, and yet all the valve boxes and 
diaphragm chambers are easily accessible. The pump 
illustrated has an output of 270 gallons of water per 
minute against a head of 80 ft. when the driving 
crankshaft is running at 60 r.p.m. The crankshaft is 
driven, through a 5:1 bevel gear, from the horizontal 
shaft which can be seen at the 


that the 60 r.p.m. crank speed corresponds to a speed 
. a motor, or driving pulley, of 300 r.p.m. A 
varia ble . 


speed motor may be employed, as the machine 


will pump effectively even at very low speeds. It | 


Weighs 2 tons, is about 6 ft. in diameter and 
and takes 74 h.p. at full output. 

The general lay-out of the machine 
from the illustration. 


5 ft. high, 


will be clear 
The six pumps draw from a 


ring manifold which carries the inlet valves on its | 


+ side and has a suction pipe connection below. 
} ae Pipe may be fixed in any of six positions or, if 

ired, two pipes at opposite sides of the machine 
The discharge valves, which are mounted 
e pumps, connect to a spider manifold, which 


may be used. 
above th 





base of the pedestal, so | 


is provided with a flange for the discharge pipe. The 

|inlet and discharge valves and boxes are identical 
jand interchangeable. The actual valves consist of 
| weighted rubber balls, making contact with bronze 
|seats. The balls work in cages which are also used to 
| hold the seats in position. As will be seen, the valve- 
box covers are held closed by pivoted levers secured 
by wing nuts. The cover joints are ring gaskets. 
| When a cover is open, the cage may be lifted out, 
|carrying the ball with it. The seat may then be 
withdrawn. The pump diaphragms are of moulded 
reinforced rubber. They are clamped to the chamber 
by beaded flanges at the circumference, and are pro- 
vided with a flange in the centre which is connected 
to the piston rod by a steel clamping ring with bronze 
bolts and nuts. 

The vertical crankshaft is carried in Timken roller 
bearings, which may be adjusted to take up wear. The 
crank-pin, at its upper end, carries a floating eccentric, 
| which consists of a steel ring mounted on a cast-iron 
|hub, in turn mounted on Timken roller bear- 
|ings on the crank-pin. The ring is formed with a 
|deep, hardened and ground, annular groove. The 
| piston rods are provided with steel crossheads working 
|in adjustable cast-iron Vee-guides, and each crosshead 
| has a steel pin on its underside which carries a steel 
|roller mounted on a parallel roller bearing. The 
}rollers work in the annular groove in the floating 
| eccentric. When the machine is running, the eccentric 

oscillates as the crank revolves, the rollers causing the 

crossheads to move in and out. The mechanism 
| imparts positive motion to each of the six crossheads, 
| in alternate directions, producing six complete pumping 
| strokes for each revolution of the crankshaft. 





| 








| CaLENDAR.—Messrs. Metropolitan-Vickers Electrical 
| Company, Limited, Trafford Park, Manchester, 17, have 

sent us a useful monthly tear-off calendar extending from 
| April, 1937, to March, 1938. 

FarM ELECTRIFICATION IN Fire.—Electricity is now 
being used extensively on the Home Farm of Rankeilour 
|estate in Fife, which is owned by Major Sir Robert 
| Spencer-Nairn, Bart. Power is obtained from the 12-kV 
| mains of the Fife Power Company, and is stepped down 
| to 440 volts by a 50-kVA General Electric transformer. 
| Among the equipment installed is a threshing machine, 
| which is driven by a 25-h.p. motor, a combined bruiser 
|and nibbler, and a cake breaker, which are driven by 
a 20-h.p. slip ring motor with air-break stator, and a 3-h.p. 

squirrel-cage motor with a direct-to-line starter, respec- 

tively. The installation work associated with the elec- 
trification of this farm was carried out by Messrs. Martins 
(Electricians), Limited, 302, High-street, Kirkcaldy, and 
| the motors with their control gear were supplied by 
| Messrs. The General Electric Company, Limited, Magnet 
' House, Kingsway, London, W.C.2. 
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THE EFFECT OF ROUGHNESS ON 
THE RESISTANCE OF SHIPS.* 


By Dr.-Ine. G. Kempr. 

THe minimum frictional resistance of a plane 
surface in turbulent flow has been found by experi- 
ment and by theoretical considerations. These experi- 
ments were made over the last fifty years on pipes 
and on plates. They extend up to a Reynolds’ seed 
of 5 x 108, i.e., fairly into the region where actual ships 
of moderate speed are run. The theory was put for- 
ward by v. Karman and Prandtl. The Kérman- 
Schoenherr and Prandtl-Schlichting formule can be 
applied for Reynolds numbers greater than 2 x 10%, 
the first up to the largest Reynolds number, but the 
second formula is based on test data, and can be used 
strictly only for purposes of interpolation up to 
R = 10. 

On a normal ship at least six different kinds of 
roughness of the even surface are to be distinguished. 
(1) The uneven and rusty surface condition of the 
normal steel plates of ships; (2) The grained and 
striped painted surface containing an indefinite number 
of bubbles ; (3) The protruding rivets ; (4) The longi- 
tudinal plate edges with edge effect when the flow is 
running along them, and with pressure or eddy resist- 
ance when the flow is running across them, as it mostly 
does at and under the fore-body of the ship; (5) The 
butts with their eddy resistance ; (6) Other projections 
and openings in the shell. All these different causes 
for increase of resistance are usually grouped under 
the heading of skin roughness. It is a matter of fact 
that skin roughness augments the ship resistance about 
30 per cent. to 50 per cent. over the minimum frictional 
resistance of a smooth surface, but it is difficult to find 
out the exact influence which is exercised by each of 
the above-mentioned causes. Three comparative sets 
of tests will be considered, which were carried out with 
the object of establishing the amount of skin roughness 
of ships by synthetic means. 

The first set of tests was run in 1929, and comprised 
two different conditions of paint-roughness on the flat 
bottom of a pontoon of 67 m. length and 1-6 m. 
breadth, and the influence of butts, (1) with clean 
normal steel plating, waxed and varnish polished ; 
(2) with clean normal steel plating twice painted with 
normal ship’s paint; (3) the same as (2) with butts 
20 mm. high, 5 m. apart. This pontoon was towed, 
and on every run the local frictional resistance of three 
different test plates located in the bottom was measured 
and at the same time the total resistance of the pontoon. 
The correlation between both measurements su‘fers 
from the somewhat unknown amount of wave and eddy 
resistance of the whole body, although the possible 
allowance for this was small. Therefore, only the 
measurements of local resistance are exact absolute 
values of frictional resistance, while the results of total 
resistance afford relative values compared with each 
other as far as the experiments were run with the same 
body. The experiments with the first set were run for 
Reynolds number from R = 1 x 108 to R = 4 x 10°. 
The results of the first set at Reynolds number of log 


R = 8-5 were :—f 
Condition. 1 2 3 
cf v7 ... 0-00182 0-00190 0- 00203 
Percentage 100 104-5 111-5 


If it be allowable to extrapolate the curves to Reynolds 
number of log R = 9-0, the values would be :— 


Condition. 1 2 3 
cy soe 0-00157 0-00172 0-00187 
Percentage 100 109 119 


The additional roughness of painting will increase on 
the same body with increasing speed in a similar 
measure as the boundary layer becomes thinner. The 
additional roughness of a ship of about the same length, 
the destroyer Yudachi, was measured by Admiral Hiraga 
as cy = 0-00245 at log R= 8-75. This means an 
additional roughness of 45 per cent. compared with 
15 per cent. for the additional roughness of painting 
plus butts. 

The second set of tests was run in 1936 with the same 
pontoon of the same form of section, but only 21 m. 
long, under three conditions of roughness, to study the 
additional influence of rivets, straps, and butts 
(1) with a clean, bright, unpainted plane bottom ; 
(2) with a painted bottom with rivets and two longi- 
tudinal straps, one at each side of the bottom (10 mm, 
high) ; (3) with the same bottom as (2), but with three 
butts 5 m. apart (20 mm. high). The results at Rey- 
nolds number of log R = 8-0 were :— 


Condition. 1 2 3 
cf nee ... 0-00213 0- 00250 0- 00250 
Percentage 100 117 117 


The rivets had a diameter d = 18 mm., and were 
protruding, h=3 mm. The relation l/h for the 





* Paper read before the Institution of Naval Archi- 

tects, on Thursday, March 18,1937. Abridged. 
+ Trans. Schiffbautechniache er genie 1937, ‘‘ Uber 
iderstand von 


den Einfluss der Rauhigkeit auf den 
| Schiffer.” 
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body of the second set was, therefore, 7 x 10°. It is | method of research, it now remains to give the results 
equivalent to a sand roughness of l/ks = 4 x 10°.| of the deductive method of measuring the additional 
For the body of the first set, having regard to its | roughness-resistance of ships by two entirely different 
greater length of 67 m., l/h would have been 3-2 times | methods. 

greater, being equivalent to a sand roughness relation| The first of these is the well-known method of 
of 1-3 10°, Therefore, for the same speed of | Froude, i.e., the measurement of the total resistance 
12 knots, the cy for 21 m. length being 0-0025, the cy| of a towed ship and of her model. The frictional 
for 67 m. length will be about 0-0021 at log R = 8-75. | resistance of the model must be calculated on the basis 
This means an additional roughness of 25 per cent. for of plate tests or by friction formule, and must be sub- 
painting, rivets, straps, and butts, compared with the | tracted from the measured total resistance of the model. 
45 per cent. for the above-mentioned ship. It must | The remaining residuary resistance of the model, multi- 
be borne in mind that the riveting, as well as the paint-| plied by the third power of the scale, is assumed as 
ing, had been executed with the utmost care, and that | equivalent to the residuary resistance of the ship at 
usually on ships both are done much less carefully. | corresponding speed. This must be subtracted from 
This certainly must increase the amount of roughness | the measured total towing resistance of the ship which 
and of additional resistance on ships. The resistance | has been corrected for no wind resistance. The remain- 
of butts is hidden in the resistance of the other rough- | ing resistance is assumed to be pure frictional resistance 
The comparison of the results between condi- | produced by the actual roughness of the ship’s bottom. 












ners 
This method has been adop- | 
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tions 2 and 3 shows 17 per cent. additional resistance ss 


without butts and with butts. Their eddy-making 
resistance may be balanced by reduction of frictional 
resistance in the wake behind the edge of the butt. 
This result was confirmed by all the numerous tests 
with and without butts, which were executed in the 
course of experiments with various sand roughnesses. | 
It might be stated from the experiments that butts | 
will have no practical resistance when the additional 
roughness resistance exceeds 15 per cent. of minimum 
frictional resistance. 


0-006 — 


0-008 » 


0-004 











The third set of tests was run in 1936 with a bottom oot -s a ere | iin 
of roughened paint with the same pontoon of the same Po i aie a Se a J 
length as for the second set. The bottom was painted 50 100 
as usual, but on the fresh paint was scattered sand of (5885.C) Density of Roughness... per Cont. a 


4 mm. grain diameter. When the paint had been dried 
the sand was rubbed off, and the pontoon was tested 
in that condition of the paint with the remaining im- 
pressions of the sand which had been removed. The 
unevenness varied up to 1-0 mm. The result at a 
Reynolds number of log R = 8-0 is given below in 
comparison with that for the clean unpainted bottom | 
of the second set (1): 


frictional resistance for three ships : the Greyhound, 
tested by W. Froude, the Yudachi, and the tugboat, 
tested by Admiral Hiraga. The results of another ship, 
Clairton, are plotted from Dr. Schoenherr’s data. The 
other method of measuring the frictional resistance of 
ships was described in the Transactions, by the author 
in 1929. It based on the measurement of the 
local resistance of a certain small piece of the shell 
of the parallel middle body of the ship, and provides a 
direct measure of pure local frictional resistance. This 
method was adopted on the two liners Hamburg and 
Bremen. The measured local resistances were trans- 
ferred by theoretical considerations into total resistance. 
The results for these six ships were plotted on Fig. 3 





Is 


Bright, 
Unpainted. 


Roughened 
Paint on Same 
Bottom. 

cy 0-00213 0: 0031 
Percentage 100 145 


This result, compared with that of the second set 
where rivets, straps, and butts with good painting were 


Condition 


. » mere nce rondi R : 
tested, shows that the mere influence of a bad condi- | as c= — f against log R, together with the two 
tion of painting can affe:t the resistance of roughness ? sy: 
far more than the plate construction of a ship. The 2 


curves of the formule for frictional resistance. More- 
over, the resistance coefficients for certain sand rough- 
nesses measured by Nikuradse and Schlichting for 


roughness of rivets, straps, and butts with good paint- 
ing as measured by the second set of tests, equals a 
sand roughness relation of l/ks 2-6 105, i.e., a 







| the big liners or to a worse condition of skin or painting 
| still remains open to question. There is only 

janomaly. The cy values of three ships are obvio 
| too high at lower Reynolds number, i.e., at lower sp. 
Provided that the resistance measurements are 

reliable at lower speeds, this phenomenon can be suffi- 
ciently explained by a laminar effect on the small and 
fine models, which were used without artificial roughen- 
ing to secure turbulent flow. Hence the model resist- 
ance at lower speed will be measured too small, and as 
turbulent frictional resistance has been subtracted, the 
residuary resistance for the ship has been calculated 
too small, and the remaining frictional resistance of the 
ship must be exaggerated accordingly at lower speeds. 
It is clearly to be seen on Fig. 3 that at higher speeds 
the cy values for Greyhound and Yudachi become 
constant. The curves of cy for both ships and for 
| the tugboat have the typical reversed aspect of the 
curves for plates in the transitional region from laminar 
to turbulent flow. Therefore, only the lowest; c, 
values at higher speed can be regarded as valid. From 
Fig. 3 the additional roughness resistance in per cent. 
of minimum frictional resistance is plotted in Fig. 4, 
for several different types of ships against log R. on 
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isly 
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| the assumption that the skin roughness of these ships 
is equivalent to sand roughnesses of 0-1, 0-2, and 
|}0-5 mm. 
| The influence of speed upon the result may be clearly 
|seen. Thus, at the same Reynolds number, with 
| the same equivalent sand roughness of, say, 0:2 mm.. 
| the additional roughness is 76 per cent. for the high- 
| speed boat, instead of 38 per cent. for the freighter. 
| This is a very important statement, which gives the 
| explanation for the experience that any constant addi- 
tion for roughness must fail in such cases of exceedingly 
high speed. It is interesting to learn from the plotting 
of William Froude’s addition that it works in a reverse 





Tasie I. 
_ is ener ee me Tey " 
' 

Length 
} of Ship. | ijk a. A 
me a an) } 

j him. 

Yudachi 4°5 105 0-16 
Clairton 7-5 x 105 0-16 
Hamburg 7-2 x 105 | 0-28 
Greyhound [1:75 x 105 | = 0-30 
Bremen 7-8 x 105 0°35 
Tugboat ! 0-95 x 108 0°37 





sense, so that its failure becomes still more serious 1D 
such cases of high-speed ships, but even for ships 0! 
moderate speed, Froude’s addition is too small. In 
the tanks at Washington, Hamburg, and Wageningen 
it is the custom to add constant values of 0-00050 or 
0-00065 to the coefficient of minimum frictional resist- 
ance. Probably, the greater value is a little too high 
for ships of moderate speed, and the smaller value is 
too low for ships of high speed. After all, it seems that 
a certain percentage of addition does not tr produce 





constant values of l/k « l 104, 1 10°, and 1 
are drawn as dotted curves in the same Fig. 3. 


sand grain & s of 0-08 mm. The resistance coefficient 
of flat bottom with roughened paint, as measured by 
the third set of tests, equals a sand roughness relation 
likes = 9-5 x 104, ie, a sand grain ks of 0-22 mm. 
This means that the utmost care should be taken in 
choosing a smooth paint, and in painting the surface 
as carefully as possible. 
always pay because it can easily save the shipowner | her deteriorated coppersurface, has 0-30 mm., Hamburg 
3 per cent. and more fuel consumption at a given speed | has 0-28 mm., and Bremen 0-35 mm. Whether these 
in comparison with bad painting. differences of absolute roughness must be attributed 


absolute sand roughness ks for each ship. 


! 


After having described the results of the inductive ' to the greater dimensions of plate edges and rivets on’ limits for roughness resistance of actual ships, 
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| ness of ships, nor is it a constant addition. 
From these curves for relative sand roughness l/k s, follows from Fig. 4, and from consideration of the . 
Table I can be derived, to calculate the equivalent | that two ships of different length at the same Rey nolds 
Yudachi | number as, for instance, Yudachi and Clairton, require 
and Clairton have the same absolute roughness equi- | quite a different addition, 
A good painted surface will | valent to a sand roughness 0-16 mm. Greyhound, with | roughness equivalent to the same a 


sufficiently the existing situation regarding skin = 
5 118 


tact 


although they both have 4 
bsolute sand r yugh- 
ness. This leads to the conclusion that this classifi —_ 
of the skin roughness of ships by equivalent san 


roughness will come nearer to reality. Thus, hse 
whe 
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newly built and painted, are rather narrow, correspond- 
ing to equivalent absolute sand roughness from 0-16 
mm. to 0-28 mm. This means an allowance of only 
about 10 per cent. for frictional resistance depending 
on the condition of the steel surface and of the painting, 
and affecting the total resistance by about 6 per cent. 
A confirmation of this has been given by the late 
Sir Archibald Denny from his observations on the 
differing resistance of sister ships, which he also attri- 
buted to the different conditions of the painting. 

It remains to discuss the last question: What effect 
has fouling on the resistance of ships? Three kinds 
of fouling must be distinguished: (1) Deterioration of 
the surface by rusting of the plating in the course of 
years. (2) Growth of shells. (3) Growth of seaweed. 

(1) The deterioration is a process which takes place 
gradually in the course of years and affects the whole 
bottom of the ship. The equivalent sand roughness, 
which for a normal new ship should be no more than 
0-16 mm., might be exaggerated to 0-35 mm. or more 
by rusting. This means an additional resistance up 
to 10 per cent. to 20 per cent. of the frictional resist- 
ance, t.e., 6 per cent. to 12 per cent. of the total resist- 
ance of the ship. 

(2) Fouling by growth of shells (especially Balanus) 
is a very usual roughness on ships which remain some 
days in a harbour in contact with warm and infected 
water. The effect of such roughness on the resist- 
ance has been measured exactly at the Hamburg Tank 
on the pontoon already mentioned. The results show 
clearly that the resistance follows exactly the law of 
equivalent sand roughness. This is plausible, as the 
nature of the roughness of a piece of shell and of a 
grain of sand of the same size are very similar. The 
pontoon was laid up to encourage growth in the harbour 
of Cuxhaven. After a certain time the shells had 
grown to the desired dimensions. Then the pontoon 
was taken back to the tank and tested both for local 
frictional resistance and for total resistance. 

Three different sizes of growth of shell were tested :— 
(1) A small size of about 1 mm. to 1-5 mm.; (2) a 
medium size of about 4 mm. to 5 mm. ; (3) a large size 
of about 12 mm. to 15 mm. The medium size was 
developed to its dimensions within three weeks, and 
represents the usual size of growth on ships observed 
in the dock. The growth on the pontoon was very 
uniform and covered at least 75 per cent. of the whole 
bottom. Special tests previously conducted with sand 
roughness of different density have shown that the 
maximum resistance of roughness will appear at a 
density of 75 per cent. The resistance decreases when 
the density is less, and also when it is greater. A curve 
of the influence of the density of roughness on resistance 
is given in Fig. 5. 

_ The influence of fouling by growth of shells for every 

size can thus easily be calculated from Fig. 3. Suppos- 
ing that the Clairton, of 395 ft. length, will acquire 
shell growth of medium size of 4-5 mm. with 75 per 
cent. density, then her roughness will be I/ks = 
2-7 x 10. This means a value of cy = 0-004. Her 
cy for clean bottom was found to be 0-00217, so her 
frictional resistance has been augmented by 85 per cent 
In two cases the author had the opportunity of examin- 
ing these figures by testing the condition of fouling on 
the bottom and conducting accurate trials with the 
foul and with clean bottom. The results exactly 
confirmed the calculation. 

(3) The resistance of seaweed, which commonly covers 
only a small strip under the water-line, has not yet 
been tested, but it seems from observations on ships 
that smooth seaweed does not affect the resistance very 
much in comparison with the sharp-edged rough- 
ness of shells. 








RACING MOTOR-CAR DESIGN.* 
By R. A. Ratrron, B.Se. 
(Concluded from page 362.) 


Transmission.—The transmission elements differ very 
little from the corresponding parts in the ordinary 
motor-car. The familiar combination of clutch, sliding 
gearbox, and bevel-driven axle is to-day almost 
universal in both types of vehicle. The relative position 
of the units varies, but their working principle remains 
the same. There is a preference for a multiple disk 
clutch for racing on account of its lighter weight. It is 
Seldom used to-day on touring cars, owing to its 
tendency to “drag” when disengaged, and to the 
resulting difficulty of engaging the gear silently—an 


a rtant point in racing. The gearbox is generally 
% completely orthodox design, usually with four 
speeds and sometimes with only three. Several racing 


cars in this country have been fitted with planetary 
gearboxes of the Wilson type. These dispense with 


oe h altogether and provide a nearly instantaneous 
Ue of gear which is as nearly as possible foolproof. 
hiver 


sal joints, where they occur, are usually of 








* Paper read before the Institution of Mechanical 
ers, on Friday, March 19, 1937. Abridged. 
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the Hooke type. The latest practice is to furnish the 
trunnion bearings with needle rollers packed with 
grease and sealed for life. The front-wheel drive car 
presents a special problem in universal joints. The 
front wheels must swivel about 25 deg. for steering, 
and, as they are also driven, they must accommodate a 
universal joint of small bulk and weight capable of 
transmitting the drive through this angle with uniform 
angular velocity. To meet this requirement, a very 
ingenious joint has been developed in America, where, 
in spite of the special machines required to make it 
and of the comparatively small demand, it is already 
in regular production. In view of the admirable way 
in which it fulfils its difficult function, it deserves to be 
better known in the field of general engineering. 
Fig. 12 gives sectional drawings of this joint. The fina! 
drive to the axle shafts remains what it has always 
been—the straight-tooth bevel. On touring cars this 
has been entirely superseded by the Gleason or spiral 
bevel, chiefly on the score of its greater silence. For 
racing purposes silence is unimportant, and the straight- 
tooth bevel has the advantage that it is easier and 
cheaper to produce in small quantities. Further, the 
axial thrust on the pinion is in the same direction on 
both drive and overrun, a consideration which simplifies 
and lightens the construction generally. 

Engine.-—It is sometimes. asked what possible use 
racing can be to a manufacturer, considering that his 
racing engine bears no resemblance to the one by which 
he earns his living. In actual fact, the lines of develop- 
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ment of —s and touring engines are steadily con- 
verging. The knowledge gained in the evolution of the 
production engine has had its effect on the racing 
engine, and vice versa. The cast-iron cylinder and 
detachable head, developed for touring purposes, have 
been so perfected that they are now frequently used 
on racing engines. In the same way, the racing engine, 
after years of allegiance to ball or roller bearings for 
the crankshaft journals, has now reverted to the plain 
whitemetal bearing. On the other hand, the touring 
engine is now almost invariably equipped with alumi- 
nium pistons, narrow piston rings, heat-resisting alloy 
valves, adequately stiff crankshafts, and high-pressure 
lubrication, all direct legacies from the racing engine. 

The general arrangement of the racing engine is 
orthodox. It is usually of the multi-cylinder type, 
with one or two rows of six or eight cylinders in line. 
The cylinder head has usually a nearly spherical 
surface, with radially disposed valves. There are 
generally two camshafts, one for the inlet and one for 
the exhaust valves, The ignition plug is disposed 
vertically between the valves and is nearly always 
fired by a magneto. The working mixture is either 
aspirated naturally from one or more carburettors, or, 
as is now usual, pumped in by a rotary blower. For 
some time, the durability of the exhaust valve set a 
very definite limit to the flame temperature, and to 
the speed at which the valve could be operated. The 
solution of this problem has been the adoption of 
special steels, notably high-chromium, cobalt, and 
tungsten steels, the latter having properties similar 
to ordinary high-speed tool steel. This improvement 
resulted at once in greatly increased flame temperatures 
and compression ratios, as well as an increase in the 
rate cf revolution. 

The next limit to be reached was that imposed by the 
heat-resisting qualities and strength of the aluminium 
alloy pistons. This problem was sometimes evaded by 





the use of a large number of cylinders of small bore, 
the superior cooling of the small pistons making the 
use of higher compression ratios possible, Here again, 
the use of special heat-resisting alloys, coupled with 
improved foundry methods, has provided the remedy. 
For the sizes in general use, the vision of reliable 
pistons does not present much difficulty to-day. This 
solution of the piston difficulty sent engine speeds up 
with a rush, and brought to an acute state the troubles 
already being experienced with bearings, particularly 
the big end of the connecting rod. Designers were 
beginning to give up plain bearings in despair, and 
were turning to roller bearings, in spite of the enor- 
mously increased cost. At the same time, plain 
bearings were being developed intensively for aero- 
engines, where the weight of the roller bearing was 
prohibitive, so it was not long before the pendulum 
swung back, and the much improved plain bearing 
came into favour again. To-day it is quite common to 
run plain big-end bearings at rubbing speeds of upwards 
of 3,000 ft. per minute with unit pressures of 1,000 Ib. 
per square inch, and failure is comparatively rare. 

As to bearing lubrication, the only point of unanimity 
is the method of introducing the oil, that is, under 
pressure from the hollow shaft. There is a wide diver- 
gence of practice in successful engines in the oilways 
provided on the bearings. Their presence or absence 
seems to make very little difference one way or the 
other. Another factor, which in some engines has set 
a limit to the performance, has been the persistent 
breakage of valve springs, but nowadays if sufficient 
care is taken in the original design, this trouble can 
always be avoided. At this stage, progress in design 
had arrived at a point where it was comparatively free 
from mechanical] limitations. The engine could be relied 
upon to deal efficiently with all the fuel that could be 
got into it, provided the conditions (particularly the 
compression ratio) were suitable for that fuel. If the 
compression ratio was increased beyond that limit, 
either the mixture would pre-ignite or the character 
of the combustion would be found to change suddenly, 
and the charge said to detonate. It is in this field 
that most of the changes and improvements of the last 
few years have taken place. 

Supercharging.—It is obvious that a supercharged 
engine is likely to have a lower thermal efficiency, 
or a higher fuel consumption, than one developing 
the same power on atmospheric induction. If the 
original general race regulations had been based on 
car weight, or fuel consumption, instead of on the bore 
and stroke of the engine, designers would almost 
certainly have persevered with the development of the 
normally aspirated engine, an activity which would have 
been of infinitely more value to the manufacturer in his 
development of the touring car. In the last year or so 
the big Continental races have been thrown open to 
engines of any size. This, of course, has removed the 
main advantage of the supercharger, and has forced 
it to stand on its own merits; it must be said that it 
has stood the test very well. New cars built for these 
races have, without exception, been supercharged. 
This is no doubt partly due to the fact that designers 
have so far mastered the technique of forced induction, 
that they naturally hesitate to take the risk of experi- 
menting in other directions. The main reason, however, 
is that, with present methods of engine construction, 
and for equal power outputs, a small engine plus super- 
charger weighs less than the larger unsupercharged 
one. So long as this remains true, engines designed to 
meet the present race regulations will probably con- 
tinue to be supercharged. 

Three types of blower are in general use. The Roots 
blower is used almost entirely on the Continent, while 
the centrifugal type is popular in America. Great 
efforts have been made in this country to perfect the 
rotating vane blower and it has been used extensively. 
In America most races are run on special tracks, at a 
more or less uniform high speed, a condition which 
lends itself to the use of the centrifugal blower obviously 
only efficient at or near its designed speed. Given this 
condition, it can be made lighter than the other types, 
for a givenoutput. It is usually of the single-stage type, 
having a high-tensile steel rotor about 7 in. in diameter, 
revolving at speeds up to between 30,000 r.p.m. and 
40,000 r.p.m., the delivery pressure being from 8 lb. 
to 12 Ib. per square inch. 

By far the most largely used type is the Roots. The 
blowers are now run at speeds up to 10,000 r.p.m., 
delivering air at up to 256 lb. per square inch, It is 
difficult to obtain any reliable figures as to the efficiency 
under these conditions, but the satisfactory results 
obtained from the power unit as a whole seem te indicate 
a figure of the order of 60 per cent. The rotors are 
usually of steel, either two- or three-toothed, and the 
casings of aluminium alloy, heavily ribbed for both 
stiffness and cooling. The clearances, of course, have 
to be considerable, and this seriously affects their 
performance at low speeds, though this is not a matter 
of grave importance for racing. 

e third type, the rotating-vane machine with a 
drum revolving in an eccentric casing, and carrying 
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sliding radial vanes, which follow the contour of the 
casing, has presented many difficult problems, chiefly in 
connection with the high rubbing speeds involved, and 
with the durability of the surfaces concerned. Super- 
chargers of this type have, however, been produced 
which appear to show rather better efficiencies than 
the Roots type, particularly at low speeds. They are, 
in their present form at any rate, very sensitive to 
lubrication, and it is difficult to supply adequate lubri- 
cation to the blower without blowing an excessive 
amount of oil through the inlet pipe and into the 
engine. Up till the present it has not been found ible 
to run superchargers of this type reliably and efficiently 
over speeds of about 5,000 r.p.m., and they are thus 
heavier and more bulky than a Roots blower for the 
same duty. 

Modern multi-cylinder engines are called upon to 
function efficiently over a wide range of speeds, and 
the size of the gas passages has to be made sufficiently 
large to provide the least possible pipe loss at the 
highest speed in the range. This means that the gas 
velocity at the lower speeds has to be kept very low. 
The working mixture, on leaving the carburettor, con- 
tains very little fuel vapour, but is chiefly a moving 
column of air containing droplets of fuel. One of the 
biggest problems is to prevent these droplets from 
depositing on the walls of the pipe, and to distribute 
them evenly between the cylinders. Thus, when the 
inlet pipe branches off to the various inlet ports, the 
inertia of these comparatively heavy particles of fuel 
may cause them to overshoot certain branches, thus 
starving certain cylinders and choking others. But 
when this raw and imperfect mixture is led straight 
from the carburettor to a rapidly rotating blower, the 
violent mechanical agitation, coupled with the rise in 
teniperature due to the sudden compression, certainly 
tends to make the charge more nearly homogeneous, 
and probably actually vaporises a considerable portion 
of the fuel. In this condition, the charge behaves more 
nearly as a true gas, and even distribution among the 
cylinders is less difficult. It is sometimes found that, 
even with a blower so small that the delivery pressure 
is scarcely above atmospheric, the performance of the 
engine at low speeds, and consequently the acceleration 
of the car, are greatly improved, simply due to the 
pulverising action of the blower on the fuel. It may be 
noted here that attempts at intercooling have been 
made from time to time without, however, meeting 
with very marked success. 

Fuels.—One of the factors setting a limit to the 
output of an engine is the tendency of the charge to 
detonate when the compression ratio is increased 
beyond a certain point, varying with the size of the 
cylinder and the design of the combustion chamber. 
Another limiting factor is the tendency to actual pre- 
ignition as the compression ratio is raised. 

Certain grades of petrol, and also benzol, have a 
marked effect in delaying detonation. Of these, only 
benzol was commercially obtainable, and for a long 
time, therefore, racing engines were usually run on a 
fuel containing a proportion of benzol sufficient to 
eliminate detonation. The compression ratio was never- 
theless always limited by the tendency to pre-ignition. 

The next step was the discovery of the effect of 
fuels having alcohol as their base. If the flame tem- 
perature can be kept down, the compression ratio can 
be correspondingly increased, and hence the power, 
although, of course, not in the same proportion. 
Although alcohol has a poor calorific value, it has two 
advantages in this connection. It has a high latent 
heat of evaporation, and it is peculiar in that its 
vapour will burn when mixed with a good deal less 
air than is needed for complete combustion. If, 
therefore, an engine is run on a very rich mixture of 
alcohol and air, so much heat is absorbed in the 
vaporisation of tae excess alcohol and in further 
heating the vapour, that the flame temperature is 
considerably reduced. If the compression ratio is then 
raised until the flame temperature under these condi- 
tions is just under the pre-ignition limit, then con- 
siderably increased power output can be obtained. For 
various reasons, among them the inability to start cold 
and to run throttled, pure alcohol is not a suitable fuel 
for a racing engine. In practice, it is usually blended 
with suitable proportions of ether, benzol, and other 
constituents, according to the requirements of the 
particular engine. There is now available another 
agent, a derivative of lead, which enables the detona- 
tion point to be delayed, and which acts by controlling 
the rate of combustion rather than its ultimate tempera. 
ture. The admixture of even very small quantities to 
ordinary petrol has a very marked effect in delaying 
the detonation point. This addition is often used in 
combination with alcohol mixtures in ultra high- 
compression engines. 

Finally, in the last eighteen months, great strides 
have been made in the commercial production of what 
are called “ 100-Octane” fuels, having a very high 
resistance to detonation. The properties of such fuels 
have been known for some time, but it has only recently 
been found possible to synthesise them on a commercial 
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scale. Such fuels include blends of iso-octane or 
isopropyl-ether with aviation petrol, and a small 
addition of tetraethyl lead. They have been intensively 
developed for the aircraft industry in America, chiefly 
for the sake of the reduced consumption and the result- 
ing saving in fuel weight. There is little doubt that 
their use in a suitably designed racing engine will, 
before long, be the means once again of stepping up 
the standard of performance. 

World Record Cars.—The unusual-looking cars which 
are built from time to time to attack the various world 
speed records are far too ponderous and unhandy to 
compete with a road-racing car on its own ground. 
The construction and running of these cars is nearly 
always a private venture. Of the total cost of pro- 
ducing any new car, at least three-quarters is absorbed 
by the manufacture and development of the engine. 
Naturally, therefore, anyone contemplating the con- 
struction of such a car will save a lot of money if he 
can buy the engine ready-made. In this country we 
are fortunate in having a range of first-class water-cooled 
aero-engines which are reasonably well suited by their 
general layout for installation in a motor-car. They 
can be obtained in various shapes and sizes from 
500-h.p. to 2,500-h.p. units, the smaller sizes being 
suitable for the long-distance records (from 1 hour to 
24 hours) and the large for the flying mile, or the 
so-called “land speed record.” Full advantage has 
been taken of this source of supply (unique to this 
country), with the result that Great Britain has, for 
some years, figured prominently in the record book. 
For this application the chief disadvantage of the 
aero-engine is that, owing to the necessarily low 
optimum airscrew speed and the high degree of reliability 
required, it usually has a comparatively low crankshaft 
speed. In a motor-car this means (1) that the motor is 
rather bulky, increasing the size and weight of the 
car, and (2) that the transmission must also run at a 
slow speed and is therefore heavy. Weight shortens 
the life of the tyres, and of the track upon which the 
car runs. The latter statement may sound absurd, but 
it is a fact that the chief limiting factor in long-distance 
record-breaking to-day is the ability of the track 
surface to withstand the destructive effect to which it 
is subjected. 

Long-Distance Record.—The world’s one-hour record 
now stands at 170 m.p.h., and the 24-hour record at 
153 m.p.h. In the last two years these records have 
changed hands frequently between the three rivals 
(two British and one American) who are at present 
competing in that field. All three use cars having 
aero-engines of about 25-litres capacity. Two of the 
three are ears of normal construction. The other has 
front-wheel drive, which for this type of work appears 
to have certain advantages. All three are probably 
capable of raising the 24-hour record by another 
20 m.p.h. if a better track could be found. It is some- 
times asked why the Germans and Italians with their 
180-m.p.h. road-racing cars do not go out in their 
spare time and capture the long-distance records. 
There is no doubt that they have the speed, and their 
light weight would make them easy on the track and 
on tyres. On the other hand, their motors are not 
designed for prolonged full-throttle running (which is 
never required in a road race) and it is doubtful whether 
they would stand the strain of a 24-hour record attempt. 

The “ Land Speed Record.”’—Still further removed 
from the true racing car are those vehicles which, for 
many years now, have held the world’s land speed 
record. Hitherto, considerations of cost have meant 
the use of an existing aero-engine and the resulting 
vehicle has been comparatively bulky and heavy by 
reason of its slow-speed engine. Criticism is sometimes 
levelled at cars like Sir Malcolm Campbell’s Blue 
Bird in that they are only (sic) a hundred miles an 
hour or so faster than other cars with a quarter their 
power and bulk. It is obvious that the use of high- 
speed engines of the same power specially designed to 
fit, would result in a considerably smaller, lighter, and, 
therefore, faster car. At the same time, it should not 
be forgotten that, other things being equal, the larger 
the car the faster it will be. 
| The tyre equipment of these cars is interesting. The 
| tyres used nowadays for this purpose are about 38 in. 
| in diameter, and revolve at a maximum speed of about 
| 2,700 r.p.m. They have each to support a load of 
up to | ton, with momentary shock loads of two or 
three times that figure. The weight on the wheel 
causes a deformation of the tyre casing at the point 
| of contact with the ground, and, as the wheel re- 
volves, this deformation travels round the tread. This 
continuous deformation of the casing represents a 
definite amount of work done, and converted into 
heat, not at the surface, but more or less uniformly 
| throughout the fabric between the inner tube and the 
tread. As may be imagined, at speeds over 2,000 r.p.m., 
the amount of this work is very considerable, and, 
owing to the low heat conductivity of the material, 
| the temperature of the fabric rises very rapidly and 
| may soon reach a point at which the strength of the 








by the cord structure, which is unaffected by thes: 
temperatures, but the rubber tread, outside the cord 
structure, is held’in position solely by its own adhesion, 
and if the strength of its inner surface deteriorates 


under the very heavy centrifugal loading. For these 
very high-speed tyres, this trouble has been eliminated 
by the evolution of a grade of rubber showing a remark- 
able strength at high temperatures, and by the expedient 
of reducing the thickness of the tread to an absolute 
minimum, consistent with the necessary durability 
Actually, the tread is less than 1 mm. thick. In spite 
of this, the quality of the rubber is such that, after 
use, the treads are often absolutely unmarked. Further, 
in order to reduce the deflection to a minimum, the 
tyres are run at very high pressures, usually about 
120 Ib. per square inch. From having been at one 
time the most serious limiting factor in the design of 
racing cars, the tyres are now about the last item to 
cause anxiety. 

The chief problem with these ultra high-speed cars 
is how to reduce the aerodynamic drag to a minimum. 
A motor-car must have at least four wheels on the 
ground, and it is obviously difficult to do anything 
about the violent air disturbances which certainly exist 
in the region of these four zones of contact. Further, 
the close proximity of the ground to the under-side 
of the car undoubtedly has an adverse effect of whose 
amount little is known, due chiefly to the difficulty of 
imitating the conditions exactly in a wind tunnel. 
Wind tunnel tests are, nevertheless, always made when 
developing these bodies, and, as between models of 
the same general type, they furnish quite a useful 
basis of comparison. Some idea of the magnitude of 
the wind resistance can be inferred from the fact that, 
at 300 m.p.h., even with a carefully streamlined car, 
the resistance approaches the limit of adhesion between 
the rear driving wheels and the ground. The air 
resistance is about equal to the resolved gravitational 
pull on a gradient of 1 in 5. The fact that a 5-ton 
car like the Blue Bird could (in vacuo) climb a 
1 in 5 gradient at 300 m.p.h., furnishes a graphic 
illustration of what a 2,000-h.p. motor-car really 
means. Furthermore, it is easily seen that under such 
conditions any slight imperfections of the road would 
quickly induce wheel spin. The obvious solution is to 
drive all four wheels, instead of the rear two only, 
as has been done hitherto. There are considerable 
mechanical difficulties in the way of effecting a four- 
wheel drive with engines of existing design, but there 
is no doubt that it will be essential on these cars before 
long. 

It is no use producing a car capable of beating the 
record if it cannot be accelerated up to, and slowed 
down from, its top speed, inside the total length of 
straight track available. Probably the best of the 
known tracks is the natura] salt bed in Utah, U.S.A., 
where Sir Malcolm Campbell established the present 
record in 1935. Here there is a 13-mile straight run, 
absolutely level and having a surface particularly kind 
to tyres. The “ measured mile” is, of course, in the 
middle, which allows 6 miles for accelerating and 
another 6 miles for slowing down. This is ample for 
speeds up to 300 m.p.h., but would be distinctly on the 
low side for speeds in the region of 350 m.p.h., which 
will shortly be the objective. Such a car would have to 
reach 300 m.p.h. in about 3 miles, as it would need 
just about another 3 miles, or 6 miles in all, to reach 
350 m.p.h. at the point where it entered the measured 
mile. The braking arrangements would also need 
serious consideration. While it would not be difficult 
to provide the necessary braking effort, the weight 
of whatever ‘mechanism were employed would, of 
course, affect the acceleration adversely. 

Speeds in the region of 230 m.p.h. have recently been 
accomplished on a new motor road in Germany which 
is dead straight for 30 miles or 40 miles. Prov ided it 
were sufficiently level, the use of such a road would 
simplify enormously the design of a 350-m.p.h. ear. 
The author, however, fears that even if the road were 
sufficiently level to start with, the inevitable settling 
of its foundations would, in a short time, make it 
unsafe for such speeds. So far as the immediate future 
of racing cars is concerned, there is considera ble 
activity at the moment. Two or three cars are being 
prepared for attempts on the land speed record, and 
it is not unlikely that, in the course of the next three 
years, we may hear that a motor-car has covered the 
flying mile at a speed of 6 miles a minute. 








British STANDARD Hor-Rotitep STEEL STR! rhe 
British Standards Institution, 28, Victoria-street, 
London, 8.W.1, has issued specification No. 725 "4 
which refers to a commercial quality of hot-rolled me 
steel strip or hoop, not exceeding 10 in. w ide, for 2¢ —_ 
engineering pu s. No tensile test is requir : ar 
this material, but the strip has to pass a preseri's* z 2 
bend test. The specification, the price of whi yo 

2d t free, includes standard tolerances on ™ 





| rubber is affected. 


width, thickness, and length of the strip. 


through heat, the whole tread will probably fly off 
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THE LEIPZIG FAIR. varying between 0-19 mm. and 3-36 mm. per revo- | pulley is mounted midway between them on inde- 
Continued fi e311.) lution, and 26 cross feeds are available for the tool | pendent bearings, so that the belt tension is not 
ea aa ne tte slides varying between 0-063 mm. and 1-12 mm. carried by the spindle. The endless belts can be 


CONTINUING our description of various machine | perrevolution. In addition, 40 standard Whitworth | removed and replaced through an end door without 
tools shown at the Leipzig Fair, we may refer to | threads and 24 standard metric threads are obtain- disturbing the spindle or its bearings. A normal 
the lathe illustrated in Fig. 15, below, and shown | able by using the lead screw. The cross traverse | feed box of the Norton type is fitted, enabling the 
by Messrs. H. Wohlenberg Kommanditgesellschatt, | feed motions for the two slides are independent. | usual range of Whitworth and metric threads to be 
Hannover. It is designed for turning and boring | The spindle is driven through Vee belting from a | cut, together with a few additional special and coarse 
viinders up to 535 mm. (204 in.) in outside | 13-h.p. pole-changing motor running at either | threads. A central oiling system is incorporated 
diameter and with a length up to 3,600 mm.| 720 r.p.m. or 1,440 r.p.m. A magnetic brake is|in the gear-box. The feed reversing gear in the 
11 ft. 94} in.). The cylinder is clamped in a self-| provided for bringing the spindle rapidly to rest.| apron is controlled by a friction coupling, and an 
centring four-jaw chuck, and is supported at its | Starting, stopping, reversing, and pole changing | overload trip is provided to release the feed motion 
free end in a revolving ring running in the steady | on the motor are all effected by push-button con- | in the event of overrunning of the saddle or excessive 
rest shown. The headstock spindle is driven by|trols. The adjusting motor for the boring bar is| loading. The front slide way is protected by a cover 
a pole-changing motor, and this, in conjunction with | also push-button controlled. {on the left-hand side of the saddle. 














Fic. 15. CytinpeR Boring anp TurninG Latue ; Messrs. H. WoHLENBERG _KOMMANDITGESELLSCHAFT. 





Messrs. Hahn and Kolb, Stuttgart, who are the 
distributors of a horizontal multi-spindle boring 
| machine developed by Messrs. Vomag-Betriebs, A.-G., 
Plauen, exhibited an example of this machine. The 
illustration given in Fig. 17, page 422, shows only 
the headstock, as this indicates sufficiently the 
|interesting features of its construction, The work 
is seen at the right hand, and consists of a three- 
throw crankshaft, the pins of which are being bored 
out with a hole having an enlarged central portion. 
The pin under operation on the top spindle is cut 
away to show the nature of the hole and the boring 
gear. This latter consists of a hollow boring-bar, 
inside which is a drawbar by means of which the 
projecting tool may be advanced radially to give 
the cutting feed, or may be withdrawn into the 
boring-bar when the operation is finished. The 
axial movement necessary for the cut is provided 

Fic. 16. Hiau-Spzep LaTHe witH StTepiess SprinpLe Drive; Mzssrs. HEYLIGENSTAEDT by longitudinal traverse of the work, which is held 

AND CoMPANY. ‘in a fixture on the table. The form of the cut is 
determined by a template attached to the table. 
hange-speed box with sliding gears, enables! One or two machines in which the P.I.V. stepless | This not only controls the length of the cut, but 
36 speeds varying between 1 r.p.m. and 190 r.p.m.| reduction gear is employed have already been | its depth, the latter being capable of precise adjust- 
to be obtained. The spindle is hollow and the ; described in connection with the Fair, and a further | ment by means of a micrometer screw. It may be 
boring bar passes through it, being carried in| example is afforded by the high-speed lathe illus- | noted here that the headstock and gear are carried 
an adjustable headstock at each end, the cross/ trated in Fig. 16, above. In this lathe, which | on a bridge underneath which the end of the table 
traverse of the headstocks regulating the depth of | was shown by Messrs. Heyligenstaedt and Company | saddle can pass. 
the cut. The bar carries a boring head of the usual| G.m.b.H., of Giessen, the gear is employed to} The three crank pins can be bored simultaneously, 
type, the head being fed longitudinally by a screw | vary the spindle speed. It is housed, together with | and with one setting of the work. The spindles are 
passing through the inside of the bar and driven|a multi-dise reversing clutch and a sliding clutch | set at an angle of 120 deg. to each other, and are 
from a feed gear-box. Twelve feed rates are | for the normal direction of rotation, in the left-hand | driven by an electric motor, on an independent 
available, ranging from 0-118 mm. to 1-5 mm. per | leg of the machine, which, as will be clear from the | base to reduce vibration, through multiple Vee- 
revolution. The bar does not revolve and the slot | figure, is of box form. The main driving motor is| belts. The table feed is hydraulic, as is also the 
through which the arm connecting the nut with the | flanged to this leg, and the drive is transmitted | movement of the boring-bardrawbars. These latter 
boring head passes is arranged at the lower side | from the P.I.V. box to the spindle by endless Vee | are actuated by pistons in oil cylinders, the valve 
of the bar to prevent the entrance of chips. | belting. One of the advantages of the gear is that | gear of which is controlled by the table template. 
quick adjustment is provided for the head, actuated | it automatically remains in any ratio at which it is} Hand control is by means of push buttons grouped 
bY @ separate 3-h.p. motor mounted at the right-| set, so that the operator has not to slack off or|on top of the headstock. The machine is of the 
hand end of the machine, and quick adjustment | tighten any locking device on moving the control | precision type and can be operated within very fine 
fan also be effected by hand. The outside of|lever. With the addition of a normal back gear in | limits. 
the cylinder is machined at the same setting, thus| the headstock, the P.I.V. gear enables the 11200 | Another of the exhibits of Messrs. Hahn and 

















*nsuring a uniform thickness for the metal. The| speeds to be varied between 22 r.p.m. and 1,200| Kolb was the Vomag horizontal precision boring 
‘wughing and finishing tools for the outside of the|r.p.m. An indicator with a large dial mounted on| machine shown in Fig. 18, on page 422. It has 
work are mounted in the two independent slides | the headstock gives a direct reading of the cutting | two opposed headstocks, each of which may have 
visible in the figure, both slides being mounted on a speeds, the correction for the diameter of the| two or more spindles, each spindle being indepen- 
“mmon carriage. The feed box for the longitu-| work being made automatically. The spindle|dently driven and controlled, thus enabling the 
dinal motion of the carriage provides 26 feed rates | bearings are of the ring-oiled type, and the Vee-belt | machine to be run, if required, with any spindle 
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or spindles stopped or all working together. The 
drive is by means of seamless silk belts from motors 
situated at the ends of the bedplate. The table is| 
situated between the headstocks and, it will 


MACHINE 


be 
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noted, has exceptionally long slides which pass 
under the headstock bridges and are extended to 
form sliding covers to the ways of the bed. The 
machine may be used for a single piece of work 
bored from both ends, the table being traversed, 
at the feed rate, first in one direction and then in 
the other. Alternatively, two pieces can be dealt 
with, one being set up on the table while the other | 
being bored. The machine was demonstrated | 
at Leipzig by boring aluminium alloy work with 
the spindles running at 400 r.p.m. and a table feed 


Ls 





of 8 mm. (0-31 in.) per minute. A degree of | 
accuracy within 0-003 mm. (0-00011 in.) was 
maintained. The table traverse is hydraulically 


operated, low-pressure oil being used. Infinitely- | 
variable regulation is provided, control being by the 
large knob near the bottom of the central panel, | 
on which is also a graduated scale and pointer 
for indicating the rate, a push-button, and an oil- 


The long lever has positions for | 


pressure gauge. 
| 


stopping, continuous feed, intermittent feed and 
rapid traverse. The short lever is the reversing | 
and locking lever. Automatic control is by means 
of adjustable dogs on the table edge. 

The spindles may be traversed transversely on | 
the headstock to suit the centres of the holes to be 
bored. The spindles are of Nitralloy steel hardened, 
ground, and lapped. They are mounted in plain 
bearings. These are adjustable to give a clearance 
of from 0-006 mm. to 0-008 mm. when the spindles | 
are running at speeds as high as 3,800 r.p.m. The | 
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Messrs. Vomac-Berrizss A.-G. 





bearings are ‘cooled by individual oil pumps. The | 
spindle speed is varied by the motors, which are | 
of the variable-speed type and the range can be | 
altered by changing the pulley ratios. The driven | 
pulleys are not mounted directly on the spindles | 
so that no driving pull is transmitted. The connec- 
tion between spindles and pulleys is made by flexible 
couplings. The driving motors, as also the hydrau- 
lic pump motor, are mounted in the bed on 
resilient footings in order to absorb vibration. Each 
headstock has a separate control panel. This is 
provided with starting and stopping push-buttons | 
and a speed changing lever and one of them also 
contains a rotary switch controlling the motors of 
the hydraulic pump and the cutting lubricant pump. 
The machine can be supplied with a table having | 
transverse hydraulic feed so that it can be used with 
milling cutters mounted on the spindles. The | 
degree of accuracy of such milled surfaces is stated | 
to be such that the level does not vary more than | 
0-0015 mm. in a length of 200 mm. 
In to the 190-ton 
described on page 286, ante, Messrs. Hahn and Kolb, 











hydraulic 


addition press 


machine illustrated in Fig. 19, page 423. This 
machine is designed for the accurate drilling of 
holes up to 245 mm. (9 in.) in depth, and from 
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2-5 mm. (4 in.) to 12 mm. (,¥ in.) in diameter. 
It can be supplied either as a single-spindle machine, 
as shown, or as a multi-spindle unit. The danger 
of breaking the drill is minimised by performing the 
drilling operation in several stages. In effect, the 
drill is automatically withdrawn from the hole, 
and then brought down to the work again a number 
of times, until the required depth is reached. On 
each return stroke, the drill is quickly advanced 
to within about 2 mm. (4 in.) of the previously 
reached depth, and is then fed down at the selected 
drilling speed for a period which can be adjusted 
as required. The withdrawal after each drilling 


| 
Stuttgart, showed the automatic deep-hole ~~ 


Fie. 18. 


valve 
pressure on the drill in conformity with the hardness 
of the material. The spindle is driven by a vertical 
flanged motor, visible at the top of the machine in 
the figure, through enclosed gearing, the gear-box 
giving three speeds of 320 r.p.m., 540 r.p.m. and 
| 800 r.p.m. If a pole-changing motor is employed, 
three additional speeds of 160 r.p.m., 270 r.p.m., 
and 400 r.p.m. are available, and further, by 
operation is made at high speed, and the reversal | introducing a separate reduction gear, six alternative 
for the next downward movement is also rapidly speeds from 43 r.p.m. to 508 r.p.m., can be obtained. 
effected. The method of feeding in the drill in a| The gear-box can be omitted if the drill is required 
series of steps ensures that the chips are discharged | to be used as a single-purpose machine. If the 
at intervals, and also affords an opportunity for| machine is to be used for both drilling and reaming, 
both the work and drill to cool down to some | the change over from the one operation to the other 


extent. 
are controlled by an adjustable time relay, and the | cuts out the automatic step action and brings an 
actual drill feed is effected hydraulically, the cylinder | ordinary feed control into action. Special drills 


being built into the frame and the piston being| of high-speed steel are employed for the deep-| the 
The spindle | drilling operation, the flutes being milled so that the|is attached to 
The | friction discs in contact with its periphery. 


directly coupled to the drill slide. 
sleeve can be adjusted vertically according to the| body of the drill is larger than normal. 
depth of hole to be drilled. The feed rates can be | diameter of the shank is about 2 


Precision Bortnac MACHINE; 


| 





The movements of the drill slide described | is effected by a lever of which the movement also | 


mm. ( in.) less| discs rotate in a vertical plane and the 
varied over a wide range by means of an adjusting | than that of the drill. The table, which is provided | has a vertical traverse over the face of whichev' 


Messrs. Vomac-Betrizss A.-G. 


A second valve can be set to regulate the| with a vertical adjustment as shown, measures 


300 mm. (114 in.) by 400 mm. (15 in.) on the single- 
spindle model illustrated. If a specially high 
degree of accuracy is required, an additiona! fitment, 
not shown in the illustration, can be supplied. 
This consists of a chuck for holding the work, 
driven by a separate motor through worm gearing 
at 60 r.p.m. The chuck is mounted on an arm 8° 
that it can be swung clear for loading and unloading 
the work, a register being provided to ensure exact 
alignment with the spindle when the chuck 1s 
swung back. The chuck rotates in the opposite 


direction from the spindle and ensures that the 
drill cannot run out of truth in deep drilling. A 
A particularly neat form of friction screw press 


was shown by Messrs. Maschinenfabrik Weingarten, 
" illustrated 


| Weingarten-Wiirtt. This machine is 
|in Fig. 20, page 423. As is well known, a 
conventional type of press the fiyw hee 


and is rot ited by 
The 
fly wheel 


the screw 
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Derer-Hote Drititinc MAOgINE ; Fig. 20. Friction ScrEw-Press; MgEssks. 
Messrs. HAHN AND KOLB. MASCHINENFABRIK WEINGARTEN. 
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of them is in contact, according to whether an 
upward or downward movement is required, In 
the new press, neither the flywheel nor the screw 
has a vertical traverse and the friction drive is 
effected by rollers in contact with the outer peri- 
pheral surface of two concentric recesses in the 
underside of the flywheel. The rollers are driven 
by a motor carried, with its axis vertical, at the top 
of the frame at the rear. The contact surfaces of 
the recesses are grooved to mesh with the multiple 
grooves of the driving rollers, an arrangement 
which provides a sufficient degree of friction to 
enable the usual leather facings to be dispensed 
with. The rollers are engaged as required by toggle 
gear, and the friction surfaces are kept cool by the 
air stream from a fan. 

As the recesses in the flywheel are concentric, the 
use of the inner smaller one gives a rapid downward 
movement to the ram, while engaging the outer 
larger one provides a slower upward return. The 
control provides for the automatic stopping of the 
ram in its top position. A brake is at the same 
time applied to the flywheel and held there until the 
next downward stroke is required, the rollers, 
further, being automatically moved to the neutral 
position. Accidental movement is, therefore, ade- 
quately guarded against. The control lever is 
actuated by the operator’s right hand, and the 
brake-release lever by his left hand. Accidental 
release of either immediately stops the press. In 
the large machines, hydraulic operation can be 
fitted. The ram is of cast steel, attached to a nut 
of special bronze which runs upon the screw as this 
is rotated. A buttress thread is used, and both 
screw and nut are finished by grinding to ensure a 
close fit. The adoption of a screw which has no 
axial movement in the frame, and does not there- 
fore project above the frame at the top of the 
stroke, eliminates the lateral stresses on it which 
occur in the conventional type. The screw is, 
moreover, necessarily shorter than in this type, and 
is protected throughout its length. Both the head 
room and the width across the top of the machine 
are considerably reduced. The frame is cast in one 
piece of steel in the larger sizes, and of cast-iron in 
the smaller ones. 

Messrs. J. E. Reinecker A.-G., Chemnitz, showed 
the interesting plano-milling machine illustrated in 
Fig. 21, annexed. This view, which is of the 
machine actually exhibited, shows three milling 
heads, but other types are made with a different 
number of heads up to five. In all cases each head 
is driven by an independent motor. The general 
construction of the machine will be clear from the 
illustration. The two side heads can be traversed 
vertically on the column slides, and can also be 
swivelled between the vertical position and one at 
an angle of 35 deg. from it, while they have freedom 
of movement along the cross-slides. The central 
head is always verticaily, and cannot be traversed 
as a whole, though the spindle is capable of a 
limited degree of vertical movement. The two side 
spindles can also be traversed independently of the 
movement of their heads. The cross-slides can not 
only be locked on their saddles, but are also clamped 
to the top crosspiece by adjustable dogs, the whole 
construction resulting in a high degree of rigidity. 
The cross-slides can, of course, be set independently 
if the two surfaces being dealt with are at different 
angles or different levels. The feed traverse along 
the cross-slides is effected by an independent motor. 
The machine is very flexible in operation; thus a 
straight cut may be taken with the table recipro- 
cating in the usual manner, or the table may be 
stopped and the side cutters traversed to machine 
either a horizontal or inclined surface in a direction 
at right angles to the direction of table traverse. 
The operations can be automatically carried out in 
a pre-determined sequence by means of electrical 
controls. 

The table is driven by a separate motor. All the 
motors are of the reversible type, running on three- 
phase alternating current. Eight spindle speeds are 
provided for each cutter head with alternative 
ranges of from 23 r.p.m. to 265 r.p.m., or from 
95 r.p.m. to 1,050 r.p.m. The ranges are selected 
by pole changing in the motors and the speeds by 
sliding gears. If desired, the machines can be 





supplied with 10 spindle speeds having alternative 
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ranges of from 25 r.p.m. to 530 r.p.m., and from 
47 r.p.m. to 1,050 r.p.m. The table has 12 feeds in 
alternative ranges of from 15 mm. (0-59 in.) to 
335 mm. (13-18 in.) per minute, or from 30 mm. 
(1-18 in.) to 670 mm. (26-37 in.) per minute. The 
changes are made by sliding gears. The spindle 
and feed motors are controlled by a switch on each 
side of the bed, and push buttons are provided for 
the adjustment of the table when the spindles are 
stopped. The cutting lubricant pump starts up 
with the spindles, but can be disconnected by 
operating a separate switch. The details of the 
machine conform to the latest practice. The gear- 
box shafts are multi-splined and run in roller 
bearings. The spindles can be fitted with either 
plain or roller bearings, as desired. The table ways 
are protected by steel strips. 

A new lathe of unusual construction was among 
the exhibits of Messrs. Magdeburger Werkzeug- 
maschinenfabrik G.m.b.H., Magdeburg-Neustadt. 
Of the centre type with front saddle only, the 
conventional bedplate with legs under the head- 
stock and tailstock is dispensed with. Its place is 
taken at the headstock by a single casting which, 
bolted to the floor, houses in its lower part the 
driving motor and Vee-belt transmission, in the 
upper part the spindle and gears, and in between 
the Norton-type feed gearbox. The result is a 
neat columnar structure with a pleasing contour 
unbroken save by a drip tray round it. The whole 
is an excellent example of modern foundry tech- 
nique. ‘The motor is of the three-pole change type, 
and in conjunction with the gears provides 12 spindle 
speeds with a range of from 35 r.p.m. to 1,500 r.p.m. 
The spindle is relieved of belt pull and an adequate 
tensioning device is provided. The bedplate, which 
is virtually reduced to a stiff girder provided with 
ways, is bolted to the headstock casing with a 
vertical joint and, with a horizontal joint, to a 
stool at the tailstock end, a drip-tray being arranged 
just below the joint. The two trays are provided 
with lips to drain into a deep removable tank which 
stands between the headstock casing and the stool 
and receives the swarf and the major part of the 
cutting lubricant. The front way, which is an 
inverted Vee, is much higher than the back way, 
which is flat, so that swarf, &c., can be readily 
removed. This way is protected by a cover, and 
the lead screw and feed rack are similarly housed. 


(T'o be continued.) 
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Steam Turbine Operation. By Dr. Wiit1aM J. Kearron. 

Second edition. London: Sir Isaac Pitman and 

Sons, Limited. [Price 128, 6d. net.) 

Tue continual development in the design of prime 
movers of all types is making it exceedingly difficult 
to embrace in one volume the comprehensive theory 
and practice of even one type. The method 
adopted by Dr. Kearton of writing separate books 
dealing with design and with operation is to be 
commended where a reasonably complete treatment 
of the subject is required. 

To those familiar with the first edition of 
the work, this volume will require no recom- 
mendation beyond the statement that its usefulness 
has been increased by the addition of two new 
chapters. The first of these deals with the practice 
of regenerative feed heating in power stations, 
and includes descriptions of both simple and 
multi-stage regenerative feed-heating systems, with 
equipment for drainage and safe operation. The 
second new chapter deals with the erosion of blading 
in the low-pressure stages of steam turbines of large 
output, a subject which has become of considerable 
importance in the last few years. Special methods 
of drainage and blade protection adopted by leading 
turbine makers are described. 

For those not familiar with this book it may be 
briefly described as a text-book on the installation, 
running, maintenance and testing of steam turbines 
in which makers’ running instructions have been 
supplemented with descriptive and explanatory 
material to enable the operating engineer fully to 
understand the construction and functioning of 
the plant in his care. In the case of subjects of 





a certain amount of theory has been included, but 
the demands made upon the reader’s elementary 
algebra and trigonometry are slight. Such a 
subject is governing, and here the author has spared 
no pains to explain the why and the wherefore, so 
that the reader may have a clear insight into the 
causes and effects of “‘ hunting” and of governor 
regulation on load distribution. Two chapters of 
particular interest to the practical man are Chapter I 
relating to the installation of turbines and covering 
foundations, erection and alignment, and Chapter 
VIII, dealing with turbine troubles, including 
defects due to vibration, inferior material or work- 
manship, overheating, and choking. A chapter 
on turbine testing should be found very useful by 
all engaged upon acceptance tests, as the principal 
types of apparatus for measuring pressure, tempera- 
ture and quantity are described with some notes 
on their degree of accuracy and the precautions to 
be observed in their use ; a valuable section of this 
chapter, moreover, deals with the correction factors 
necessary when the conditions of an acceptance test 
do not quite agree with those under which the 
guarantees are given. 

Sufficient of the contents of the book, which is well 
illustrated with diagrams, sectional views and photo- 
graphs, has been described to show that it can be 
recommended to all users of steam turbines, and in 
particular to land power-station and marine engi- 
neers, and to those students of the subject who 
appreciate that a knowledge of the practical opera- 
tion of the turbine is a good supplement to the 
theory. 


Dielectriche Phenomena in High Voltage Cables. By D. M. 
Rosryson, Ph.D., B.Sc. London : Chapman and Halli, 
Limited. [Price 15s. net.) 

REASONED development on a scientific basis has 

now replaced former empiricism in the study and 

application of dielectrics, a state brought about 
entirely as the result of extensive research work in 
static electricity, carried out very largely in this 
country and in Germany. The excellent perfor- 
mance of the early high-voltage cables led to the 
conclusion that the dielectric problem was not of 
great complexity, and for many years cable making 
developed successfully as an art without much 
assistance from science. The volume now under 





| notice is of special interest to the student of cable- 
| manufacturing technique, as it is devoted to the 
performance of the dielectric in the finished product, 
|and the manner in which that performance may 
| be affected by the construction and subsequent 
| heating of the cable. In the development of cables, 
the dielectric problem is more urgent than for any 
other part of the electrical system. 

| Commencing with an outline of the methods by 
which it is possible to produce and study the 
phenomena occurring in cable dielectrics in labora- 
| tory-tested cables, and the measures adopted when 
simulating working conditions, Dr. Robinson pro- 
| ceeds to discuss failure due to the tracking mecha- 
nism, and shows that the treeing found in cables 
is the result of a spark discharge commencing in 
a void either at the conductor or sheath. The 
| spark discharge first finds its way radially through 
| the dielectric and then, when sufficient surface 
stress has been built up, tracks from gap to gap 
across the paper surfaces. Dielectric loss failure 
| has been found to take some time to develop, and 
| causes excessive heating of the dielectric, but no 
| deterioration until shortly before breakdown. The 
theory of this cumulative heating is discussed and 
various quantitative methods of examination are 
compared, Thermal stability and low losses are 
| obtained by ensuring that the quality of the 
| dielectric is suitable for the voltage and thermal 
| resistance to which the cable will be subjected in 
|service. The harmilessness of direct current up to 
| breakdown point has been proved experimentally, 
| but alternating-current testing at voltages greatly 
in excess of the working value may be detrimental 
to the cable. Tracking occurs in many materials 
{other than cable dielectric, and is severe in all 
| cases where the frequency is high. Void formation 
in cables can best be studied by the Schering bridge 
and magenta test together. Voids within the cable 

















| wall are not responsible for breakdown and they | ties ” 
particular importance or of greater difficulty,|do not normally appear to contribute thereto in| so that while of importance, they need 


any way. As transmission voltages increase, di- 
electric losses become more important from the 
point of view of cost of losses and reliability. Paper 
porosity is not an adequate guide to the suitability 
of a paper for use in a cable, and ordinary condenser 
tests give insufficient relevant information. Minia- 
ture condensers with glass boundaries and one 
electrode of water, and a small void purposely 
included, give results which correspond very closely 
to those obtained from cables. It appears that 
tracking and breakdown are due to a gas/liquid 
breakdown. Factors influencing the choice of 
cable are considered by Dr. Robinson in relation 
to the known mechanism of breakdown. The 
strength of cable should be intrinsic and not 
dependent on fallible quantities, and the future 
will probably witness the development of the 
straight type for application to the transmission of 
the very highest voltages. 


Patents for Inventions. J. Ewart Waker, B.A., and 
Jervis Roscor, B.Se. Second Edition. London 
Sir Isaac Pitman and Sons, Limited. [Price 15s. net.) 

Tus is ““ Walker and Foster” in a new guise. The 
original form has been quite changed from that of 
a scientific text-book to the more conventional legal 
style. The first edition was the result of a combina- 
tion of a Chancery Barrister-at-Law (Walker) with 
another barrister praciising as an examiner in the 
Patent Officer (Foster). Their product was a work 
which could be relied on as showing how the law 
decisions were being applied in the Patent Office, 
and this was very valuable information. Foster 
died some time ago, which is probably one reason 
why the second edition of this book has been delayed, 
but it says much for it that the original edition 
could remain useful for so long. In the new edition 
the tradition of the earlier edition has been excel- 
lently maintained and the Patent Office view kept 
in mind. 

Toengineers the merit lies in an up-to-date volume, 
which, by means of an introductory chapter of 
13 pages gives a general survey of the subject, and 
then, in another 16 pages, describes how to set about 
obtaining a patent and the peculiar requirements of 
the Patent Office and the Courts to satisfy the 
essentials of a “manner of manufacture,” without 
which no patent is granted at the present time. 
These two chapters are written in clear languag 
and do not need tedious consideration to understand 
them. The object seems to be to enable a reader 
who is interested, or who may be interested or in- 
volved in patent questions, to appreciate what under 
lies such matters, so that he can look at the situation 
in the proper light and thus be able to prepare infor 
mation, tests, particulars, and so on for, say, 4 
Patent Agent who is seeking to protect him or 
counsel who is arguing for him. It will serve to 
show him, for example, that he should include full 
information, so far as he can, even in his provisional 
specification, lest after meeting objections raised 
later at the complete specification stage, a claim 
should be held to contain matter not in the pro- 
visional specification, and the priority date—perhaps 
the whole patent—be irrevocably lost. 

The next two chapters are of great importance. 
They deal respectively with opposition to the grant 
of a patent and the construction or interpretation 
of the complete specification. From the former it 1s 
possible to ascertain, firstly, who may oppose and, 
secondly, the grounds on which alone opposition 
may be raised. A study of the points brought out 
will well repay those who may be faced with this 
procedure, as it will show at the outset what is and 
is not possible, making it easier for them to under- 
stand advice which may be given. The chapter on 
the interpretation of the complete specification 
still more useful, for it explains, by means of five 
“rules,” how such a document is considered ™ 
Court, thus enabling an applicant to realise how 
much he must be prepared to make known to the 
public in his complete specification, and, therefore, 
have available for his advisers at the time his spec! 
fication is prepared, so that it can be said that 
the patentee has fairly and definitely described 
and claimed his invention. 


Two chapters on the “ rights ” and the — 
of a patentee are more legal than te hnical, 
not further 
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be mentioned from the engineer’s standpoint. 
The same applies to the fine list of 606 decided cases, 
to which references are made in the text. 

The work concludes with reprints of the Patents 
Acts and Rulesin force at the moment, and with an 
adequate and clear index. Itshows, on the whole— 
quoting from the preface—that although the grant 
of a patent and the establishment of its validity in 
the Courts may seem to be attended by difficulties 
and uncertainties, provided due care has been taken 
in drafting the complete specification the difficulties 
and uncertainties will largely disappear and the 
patent may be of very great value. 


Radio Interference and Its Suppression. By J. H. ReyNEr, 
London: Chapman and Hall, Limited. [Price 9s. 6d. 
net. 

Rapio interference problems have attracted con- 
siderable attention of late. The whole subject was 
recently reviewed in a most comprehensive manner 
by the International Electro-Technical Commission, 
reported upon by the Institution of Electrical 
Engineers and the Ullswater Commission recom- 
mended that legislation might be introduced in order 
to deal with interference arising from the running 
of electrical machinery. The subject has been investi- 
gated very thoroughly in this country from the 
theoretical and practical standpoints by the Elec- 
trical Research Association and the B.B.C., and in 
Germany by a number of Government Departments. 
As a result of these researches considerable progress 
has been made towards arriving at a better under- 
standing of the causes of radio interference and what 
measures may be applied in order to bring about its 
suppression. Interference phenomena may be 
divided into three main classes, viz., arising from 
other stations, atmospheric disturbances or as the 
result of the operation of industrial or domestic 
electrical equipment. The volume under review 
deals briefly with the first two causes, but the main 
theme of the book is devoted to a study of methods 
of eliminating interference arising from industrial 
plant and domestic appliances, and the standard 
methods of combating this interference are fully 
described and discussed. 

The early chapters deal with the analysis and 
suppression of interference at the receiver end. 
An explanation is given of the nature of the inter- 
ference to be combated and the manner in which 
it arrives at the receiver ; the author then proceeds 
to a discussion of the exact methods whereby this 
interference may be minimised. Ninety per cent. of 
the interference experienced in practice is of the 
mains-radiated type, transferred from the disturbing 
source along the electric-supply mains to the house 
in which the receiver is located. There it is radiated 
by the electric wiring in the house itself and picked 
up by the receiving aerial. Certain types of equip- 
ment can be prevented from radiating high-frequency 
interference fairly easily, while others involve much 
more elaborate treatment ; these various methods 
are surveyed. Consideration is given to interference 
caused by short and ultra-short wave lengths, short- 
wave technique, however, is still the subject of 
much speculation. Mr. Reyner has dealt with the 
subject in a highly practical manner and always with 
fundamentals as a background, but more attention 
might well have been given to the basic principles 
which underlie the suppression of generated dis- 
turbances, and to the difficulties which confront 
makers of interference-suppression appliances. 








THE DETECTION OF PRESSURE 
FLUCTUATIONS. 


By R. Hoveuton, M.A. 


It is generally recognised that the flow of any 
gas or liquid cannot be accurately measured by 
means of an obstruction meter (orifice, nozzle or 
Venturi) unless the flow is free from fluctuations of 
pressure and velocity,* but it is not always realised 
that the steadiness of the pressure gauge connected 
to the meter is no criterion of the steadiness of the 
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~ The errors which occur under certain conditions, 
means of reducing them, have been treated theoreti- 


flow. The steadiness of the gauge depends on its 
damping and natural frequency. The reading of a 
heavily damped gauge will remain steady even when 
the applied pressure difference fluctuates violently ; 
on the other hand, a slight fluctuation of the appro- 
priate frequency will produce large oscillations of the 
gauge. 

The results of some experiments which are 
briefly described below suggest that non-return 
valves of the form shown in Fig. 1, and incorporating 
a valve disc of celluloid 0-005 in. thick, can 
be combined to form a “rectifier” which will 
indicate approximately the range of fluctuation of 
an unsteady pressure applied to it. One such 
arrangement is shown diagrammatically in Fig. 2. 
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The celluloid employed for the valve disc is 
standard 16 mm. cine film. 

During the experiments the “ rectifier” was used 
to measure the range of fluctuation of the pressure 
in a small closed tank. The mean pressure in the 
tank was approximately atmospheric, but small 
fluctuations could be caused by the motion of a 
piston reciprocating in a trunk connected directly 
to the tank. Assuming that the compression and 
expansion in the tank were adiabatic and neglecting 
the leakage past the piston, the range of fluctuation 
of the pressure could be calculated from the volume 
of the tank and the displacement of the piston. The 
experiments were made at various frequencies up 
to 4,000 cycles per minute. In one experiment, for 
which the calculated range of fluctuation was 
3-5 cm. W.G., when the frequency was 4,000 cycles 
per minute, the range indicated on the U-tube con- 
nected to the valves was 2-1 cm. W.G., that is, 
about 60 per cent. of the calculated range ; at lower 
frequencies the valves operated more satisfactorily, 
the indicated range being 2-9 cm. W.G. at 1,000 
cycles per minute. Other experiments for which the 
calculated range was 7:9 cm. W.G. and 15-8 cm. 
W.G., showed that the valves were as satisfactory 
as at the lowest range. Experiments were made 
which showed the importance of having short 
passages of large cross-section between the valves 
and the point at which the fluctuation is to be 
measured ; the size of the connections between the 
valves and the U-tube is not important. Valve 
discs made of aluminium, German silver and stiff 
paper were tried, but none of these was as satis- 
factory as the celluloid. The travel of the disc was 
adjusted by trial at the beginning of the experi- 
ments ; it was afterwards measured and found to 
be about 0-004 in. 

It seems likely that, by reducing the’size of the 








operate satisfactorily at any frequency likely to be 
met with in tests on reciprocating machinery. The 
valve shown in Fig. 1 would be satisfactory in all 
but a few exceptional cases in which the frequency 
was high or the fluctuation to be detected was very 
small. 

If the flow is unsteady, the true mean flow 

through an obstruction meter can be calculated only 
if the pressure difference at every instant is known. 
In most cases, however, an approximate estimate 
of the limits within which the error lies would be 
valuable and it is suggested that non-return valves 
can be used to obtain such an estimate by several 
methods, one of which is illustrated by the following 
example: A damped pressure gauge connected 
across the obstruction will indicate the mean 
pressure difference. The range of fluctuation of the 
upstream or downstream pressures can be estimated 
from the indications of a U-tube and a “ rectifier” 
connected by a short passage of large bore to the 
space in front of or behind the meter. Suppose, 
for example, that the pressure difference indicated 
by the gauge is 32-45 in. W.G. and that the ranges 
of fluctuation indicated by the “ rectifiers” are 
0:40 in. W.G. and 0-27 in. W.G. Then, assuming 
that the rectifier operates in the same way as that 
described above so that the indicated range is 
60 per cent. of the true range, the true ranges of 
fluctuation are probably about 0-65 in. W.G. and 
0-45 in. W.G. Under these circumstances, the 
range of fluctuation of the pressure difference cannot 
be greater than 1-10 in. W.G. (If both the upstream 
and downstream fluctuations were symmetrical 
about their means, this limit would be 0-55 in. W.G., 
but there are, in general, no grounds for assuming 
this.) The pressure difference is fluctuating by an 
amount which is not greater than +1-10 in. W.G., 
that is, +3-4 per cent., so that the true mean flow 
lies within +1-7 per cent. of the rate calculated 
from the reading of the pressure gauge and the 
steady-flow calibration of the meter. A more 
precise estimate cannot be made unless the wave 
form of the fluctuations is known. If the estimated 
maximum error is larger than can be tolerated, 
steps must be taken to reduce the magnitude of the 
fluctuations present in the flow, by introducing 
additional capacity or resistance between the source 
of the pulsations and the meter. The articles 
referred to in the footnote suggest a method for 
calculating the magnitude of the changes which 
will have to be made. 
The work described above was carried out as 
part of the programme of general research on fluid 
motion in the Engineering Department of the 
National Physical Laboratory, under the general 
supervision of the Executive Committee of the 
Laboratory. The author is indebted to Mr. A. 
Bailey, M.Sc., Assoc.M.Inst.C.E., for advice and 
encouragement during the work, and to the Execu- 
tive Committee for facilities for carrying out the 
work and for permission to publish the results. 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 


(Concluded from page 413.) 
Tue Ssare or Sattine YAcuHTs. 


Tue morning session on Friday, March 19, opened 
with the announcement of new members elected 
and the appointment of scrutineers for the next 
annual meeting. On the conclusion of the formal 
business the President vacated the Chair in favour 
of Sir Charles Sanders, K.B.E., who then called 
upon Engineer Rear-Admiral A. Turner to read 
his paper on “A Law of Hydrostatics and its 
Influence on the Shapes of Sailing Yachts.” An 
abridgment of this paper will appear in a forth- 
coming issue. In it the author described the 
attributes of a “ balanced ”’ yacht form, discussing 
the effects of variations in displacement, and 
stressing the importance of the metacentre in deter- 
mining a satisfactory form. He gave details of a 
method for testing whether a particular form con- 
formed to the principles postulated, and his reasons 
for believing that the rules, which he had found 
to hold with respect to mode] yachts, were applicable 
also to full-sized vessels. 








disc, a valve could be developed which would 





The discussion was opened by Mr. A. T. Wall, 
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who said that he proposed to take advantage of the 
author’s invitation of criticism, but added that he 
had urged strongly upon the Council the desirability 
of accepting this somewhat provocative paper. He 
questioned the author’s initial premise, that a 
model which changed course during the process of 
changing her angle of heel could be described as 
unbalanced, and doubted whether the attributes of 
under-water form could overrule varying pressure 
on the sails and other wind effects, which must have 
the effect of altering the course. He could not see 
why the author took the metacentre as his basis ; 
the sum of a and c must be equal to b. In two of 
the instances given the stated law was not fulfilled ; 
therefore it followed that the centre planes were 
not parallel, or else the calculations were wrong. 
In the case of Whirlwind, the obliquity of the axis 
altered without justification. The author assumed 
that the extra displacement due to depression in the 
water was balanced by sail pressure; but in the 
case of Rory, for which diagrams were given corre- 
sponding to various degrees of depression, it could 
be shown that the essential relations of a, b and c 
did not, in fact, occur. At two angles of heel there 
was a tremendous difference in the relations; if 
the yacht was balanced in one condition, it could 
not possibly be balanced in the other two. In the 
third condition given (heeling at 15 deg.) the value 
of b was more than twice the sum of a and c, whereas, 
under the fundamental law, they must be nearly 
equal. He was not questioning the author's 
experience, but was merely talking on the plain 
geometry of ships. Buoyancy acted vertically and 
could not affect direction. He doubted whether 
any yacht could be well balanced under all condi- 
tions, and, though the author commended Yankee, 
she did not appear to be balanced. 

Dr. G. 8. Baker thought that no naval architect 
would accept the author’s balance theory as stated, 
but admitted that it appeared to fit not too badly. 
Thirty years ago Froude made some experiments on 
a yacht, for which he (Dr. Baker) did the analysis. 
In heavy weather Froude’s boat won, but in light 
weather it lost. Apart from that case, his own 
persona] experience in this field had been principally 
with the J-class yachts. Most British yachting was 
done in light winds, and the supposed high speed 
of yachts was a fallacy ; the average speed in cup 
races was between 5 knots and 6 knots. For such 
work skin friction was more important than wave- 
making. The movements of the skin past the 
zero line, in the author’s diagrams, represented skin 
friction, causing a torsional moment about a vertical 
axis. That moment must balance the moment of 
the sails, &c., about the fore-and-aft centre of the 
ship. Few designers considered this point. He 
knew one instance of a boat which was a failure 
until the lead was shifted slightly aft, when the boat 
became fairly successful. It was necessary to have 
a balancing moment at the stern, to balance the 
heaped-up wave at the bow. 

Dr. Butler said that Admiral Turner had provided 
a touchstone by which to test the quality of a yacht 
with reasonable certainty. He did not think the 
method was accurate enough to give an exact 
balance of a, b and c, but it did ensure that the 
curve was of the right shape. He had experimented 
with it himself on various yachts, but had never 
attained to the skill of the author in its application, 
which required some dexterity. The paper-pattern 
method was not error-proof, but it did afford some 
indication whether a design was good or bad. 

Mr. Walter Stewart considered that the author's 
method of analysis contained one fundamental 
error, which could be illustrated by his yacht 
Challenge (1892), to which the paper referred. 
When heeled to her deck edge her water-line was 
not by any means level. Such a vessel sailed on 
her bilge, and the actual intersection was very 
different from the intersection of waterplanes shown 
by the author. He had no doubt that there was 
some underlying verity in Admiral Turner's idea, 
but the problem was not a static one; it 
dynamic. 

The author, in a very brief reply, said that he 
could not accept Mr. Wall's objections; it was 
essential to design for bad weather. Answering 


was 


Dr. Baker, he pointed out that successful J-class 
boats fitted the theory, whereas the unsuccessful 








did not. He listened with interest to the 
views of Mr. Stewart, who was the first man on 
this side of the Atlantic to build a yacht with a 
full bow, but still maintained that it was not a 
dynamic question. 

HatToHways. 

The second paper in the Friday morning pro- 
gramme, by Mr. J. G. Buchanan, dealt with the 
subject of “* Hatchways,” and, in the absence of the 
author in New York, was read by Mr. W. Thomson, 
B.Sc. As the paper will be printed at some length 
in an early issue, it will suffice to state here that the 
author outlined the development of the usual 
methods of closing hatchway openings, examined 
the possibilities of failure in the various elements 
of the hatch structure, and commented on refer- 
ences, in the Board of Trade reports of inquiries 
into the losses of vessels at sea between 1918 and 
1936, to hatch failures regarded as contributory 
causes of loss. The paper concluded with descrip- 
tions of recent designs of stee] hatch-covers, and the 
author’s comments upon them. 

On the invitation of the chairman, Sir Charles 
Sanders, K.B.E., Mr. J. Foster King, C.B.E., opened 
the discussion. The paper, he said, really referred 
to large hatches in ocean-going vessels, and on 
exposed decks. Hatch-covers must sometimes be 
kept open for ventilation, and, it should be remem- 
bered, for very many years mariners had sailed with 
no protection at all. It was part of the psychology 
of seamen to take risks. The author quoted the old 
freeboard rules, but it must not be supposed that 
these were ineffective; they assumed that the 
people who were to apply them knew their work. 

If owners of sea-going colliers wanted 80 per cent. 
of the deck to be loose, in the form of hatch-covers, 
it was their responsibility to make these efficient. 
Large hatches were used to permit of discharging by 
grabs, but he (Mr. King) thought that the hatches 
should be divided, and the grabs redesigned if 
necessary. Freeboard, as a safety measure, was a 
small thing by comparison with the protection of 
openings ; if a ship was stable and tight, she was 
unsinkable. Wood covers were strong enough when 
new—actually, twice as strong as the beams which 
supported them—and he had never heard of a wood 
cover being stove in by a sea. The weak feature in 
wood covers was the impossibility of holding them 
down with sheets of canvas. The Load Line 
Committee had tried to make beams compulsory on 
top of the hatchways, but lost their case. The 
Board of Trade should require that wood covers 
should be capable of being secured independently 
of tarpaulins. Steel covers were not new; he had 
designed some in 1907. Steel covers were seldom 
watertight, and he doubted whether they would be 
profitable if half as much money was spent on 
improving the methods of securing wood covers. 
Mr. Buchanan’s paper, Mr. King concluded, was 
probably the most important of all those read at the 
meeting, as it affected the safety of life and property. 

Mr. A. 8S. Younger thought that the delay in 
improving covers was due to the fact that they 
were extremely simple, and were sanctified by usage. 
Development proceeded from the simple to the 
complex. Security demanded strong and water- 
tight covers. Handling steel covers was not 
difficult, as the winches could be used, but stowage 
was difficult. It was reasonable to expect an 
ultimate solution in the form of large covers, of the 
full width, without beams. Many forms of locking 
bar were quite useless for holding down wood covers. 

Mr. Harry Cocks said that the danger in wood 
covers lay in deterioration, but did not believe that 
steel covers were practicable for ordinary cargo 
vessels, except in special cases. He had encountered 
many defective steel covers, some having to be cut 
open with oxy-acetylene burners. 

Dr. John Tutin predicted that steel covers would 
eventually become standard practice, but doubted 
whether 4 per cent. of new ships of the present day 
were being fitted with them, or a single self-trimming 
collier ; there was no incentive. It appeared from 
the Freeboard Rules that steel covers should carry 
a claim for reduction of freeboard, which, in money 
equivalent, would probably pay for the covers. 

Mr. J. M. Murray maintained that wood covers 
in good order were not prejudicial to safety. The 





author's list of casualties was impressive, but in 
many cases the loss of the ship was only attributed 
to the covers, with no proof. Objections could be 
urged against many of the steel cover designs. 
The desirable qualities in a cover were that it should 
be secure, simple, light, and watertight. 

Mr. B. S. Varty supported the view that the stee] 
cover must become general in time, but considered 
that no cover was yet perfect. 

Mr. E. F. Spanner said that he believed in the 
wood cover, and thought that in many small ships 
steel covers would be impracticable. He suggested 
that the hatch beams should be cambered, so that 
the lashings could maintain a positive hold of the 
covers, whatever might happen to the tarpaulins, 
and asked whether it would not be feasible to make 
the tarpaulins in two or more thicknesses of material, 
with a layer of wire mesh between to serve as a 
lashing. 

Mr. E. W. Blocksidge pointed out that although, 
under the new regulations, temporary openings must 
be closable by wood covers fitting in channels in 
order to maintain the reserve buoyancy, this 
requirement did not extend to wood hatch-covers. 
The regulations regarding lashings needed to be 
clarified. Some owners objected to wire lashings 
on the ground that they damaged the tarpaulins, 
but it seemed quite wrong that the tarpaulins should 
be relied upon to hold down the covers. He would 
like to banish wood covers unless they could be 
secured by other means, and expressed the opinion 
that the present regulations, while effective with 
regard to covers, were not so with respect to 
coamings. 

Mr. W. Forster, putting the shipowner’s view, 
said that steel covers might be easily handled by 
day, but were difficult to deal with in the dark, 
which might be necessary when a ship finished 
loading at night, and had wo catch a tide at 
once. 

Sir Charles Sanders, concluding the discussion, 
recalled that, thirty years before, he had had to 
examine all sea casualties reported to the Board 
of Trade, and frequently found that vessels had 
survived storms almost by accident, after the wood 
covers on the forward hatch had been washed down 
into the hold. Briefly reviewing the history of load. 
line legislation, he said that it was not until 1927 
that the opinions of seamen were sought on the 
subjecy of steel covers, and no evidence was then 
found to justify statutory rules for the provision of 
steel covers. 


Two-Stroke MarRINE O11 ENGINES. 


At the afternoon session on Friday, March 19, 
the Chair was taken by Dr. S. F. Dorey, who opened 
the proceedings by calling on Mr. W. 8. Burn to 
read his paper on “‘ The Development of the Two- 
Stroke Cycle Oil Engine.” Mr. Burn explained 
that the raison d’étre of the two-stroke cycle engine 
was to provide a cheaper, smaller, lighter, and more 
efficient engine than the four-stroke type. He 
described the scavenging methods employed in the 
many different types produced, the various means 
of supplying the scavenging air, and the different 
forms of combustion chamber evolved in both single- 
acting and double-acting engines. The design of 
bearings, especially gudgeon-pin bearings, for two- 
stroke engines was reviewed at some length. Finally 
he surveyed the principal improvements made 
during the last ten years, and developments 1” 
connection with his own work, concluding with some 
comments on the possibilities of high-speed two- 
stroke engines in conjunction with gearing, 
compared with the direct drive slow-speed engine. 

Professor C. J. Hawkes, who opened the discussion, 
said that the chief problem with the two-stroke 
engine was to scavenge in one-third of the time 
taken in a four-stroke engine running at the same 
speed, forcing out the products of combustion by 
an air piston without admixture; an ideal ye 
was not 100 per cent. practicable. The soem 
engine appealed particularly to him by reason © 
its uniflow scavenge, and he would remark in 
passing that, although the original concept of = 
engine was continental, the practical development 
work was entirely British. It seemed to be ee 
difficult to get good double-flow scavenging without 
eddies, and the air did not always flow according 
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to the arrows on the drawings. Scavenge valves 
in the head were a complication, but they permitted 
opening at any point in the stroke, and for any 
desired duration. 

Turning to questions of combustion, he thought 
that turbulence, as employed in gas engines, was 
not desirable in oil engines, but if it was present, the 
swirl should be about the axis of the cylinder. He 
still thought that the need for swirl was not great 
in low-duty engines ; in double-flow scavenging it 
added many complications to the design. Some 
of the old designs of combustion chamber, ue noted, 
had eventually made good. ‘lhe original designs 
of bearings for two-stroke engines were absurd ; 
the only method was so to design the oil passages that 
every part of the gudgeon-pin traversed an oil 
channel. 

Dr. H. H. Blache suggested that the fullest 
advantage was not always taken of the possibilities 
of the two-stroke engine. The four-stroke engine 
could run with a M.E.P. of 9kg. per square centi- 
metre (128 lb. per square inch), but he believed there 
were many two-stroke engines at sea, working at only 
4:5 kg. to 5 kg. per square centimetre. There 
was no great advantage in this. He believed that 
many of the early difficulties were due to big 
valves, which left insufficient metal in the cylinder 
head. It was not right to compare the Winton 
engine, mentioned in the paper, with such types. 
Its greatest cylinder diameter was only 8 in. 
Whether such a design would work with 30 in. 
or 33 in. cylinders remained to be proved. 

Mr. E. G. Warne thought it should be put on 
record that Mr. Burn’s Richardsons-Westgarth 
engine was a fine example of British Diesel engine 
development work. Did the author consider that, 
in a directional port system of scavenging, indepen- 
dence of the piston crown was desirable? If a 
symmetrical piston was possible, it should be used. 
In the diagram showing the cam-operated flap 
valve used in scavenging the author’s engine, he 
supposed that the valve was approximately square ; 
in other words, it represented a return to the 
original state of the Fullagar square scavenging 
piston. The author appeared to have introduced 
considerable inertia by his cam gear, and he (Mr. 
Warne) wondered whether this was the most 
efficient method. 

Mr. J. H. Narbeth, C.B., recalled that he had been 
instrumental in introducing the two-stroke engine 
for naval purposes. Four-stroke engines had been 
recommended for an oil tanker, and he had persuaded 
the Admiralty to order a sister vessel with two- 
stroke engines. The results had been very good. 
The opposed-piston engine was very attractive 
from the ship point of view. He advised that the 
use of welding should not be pushed too far. 

Mr. L. J. Le Mesurier, referring to the comparative 
illustrations of scavenging blower arrangements, 
enquired why it should be supposed that a pump 
with a cam-operated flat piston would be less noisy 
than other designs; he would expect it to be 
more noisy. The author’s diagram comparing the 
crosshead type of engine with the trunk-piston 
type made obvious the suitability of the trunk-piston 
type, if the diagrams could be relied on; but, he 
pointed out, the two diagrams, drawn to the same 
scale, were not based on the same B.M.E.P. 
Nor was it right to assume that a higher pressure 
could be maintained in a single-acting high-speed 
engine than in a slower-running engine. There were 
many problems still to be solved in obtaining a higher 
M.E.P. with the same reliability as in a slower 
engine. 

The author, in reply, said that most of the com- 
ments favoured the uniflow method of scavenging, 
but in practice, most engines of to-day, whether 
small or large, employed the double flow. The 
performances of the two were approximately equal. 

consumption of the Winton engine, for which 
Professor Hawkes had asked, was given as 0-38 Ib. 
Per horse-power-hour in service. The tangential 
ports mentioned had been found not quite so good 
48 plain radial ports. This engine was now being 
“vy with 10 in. cylinders. In reply to Mr. Warne, 
“wd ya top should certainly be used if possible, 
of gen primarily important to watch the shape 

: combustion chamber, from the point of 
view of fuel injection. 
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SHIPYARD WELDING ORGANISATION. 


The final paper, by Monsieur W. L. Faerman, dealt 
with * Electric Welding Installation and Organisa- 
tion in Shipyards,” with special reference to the 
Penhoét shipyard at St. Nazaire, where, at the end 
of 1936, some 300 welders and erector-welders were 
employed, whose consumption of electrodes in that 
year totalled 3,700,000 and required 665,000 kWh 
of welding current. 

The system comprised a low-tension network 
distributing 40 volt direct current to about nine- 
tenths of the welders. Three fixed stations and one 
transportable station, using alternating current at 
5,000 volts, were connected to the network by 
underground armour-clad cables, with distribution 
bars and feeders for both poles, but direct return 
connections were made when the construction of 
ships was sufficiently advanced, to reduce the 
number of cables on board. Four 2,000-ampere 
generating sets were fitted in No. 1 station, and two 
similar sets in each of Nos. 2 and 3 stations, each 
set driven by an alternating-current motor at 
1,450 r.p.m., taking current at 500 volts, 50 cycles ; 
but the transportable No. 4 station, of 4,000 amperes 
output, and mounted on a railway wagon, was run 
direct. from the 5,000-volt supply. This station 
could reinforce the system at any desired point 
and some 40 individual portable sets were also 
available for situations outside the network, which 
was laid to the six building berths, fitting-out quays, 
and part of the boiler shop. 

The compound-wound generators delivered 2,000 
amperes at 70 per cent. rating, and would carry 
20 per cent. overload for a short period. The initial 
voltage could be raised to 60 volts by a special 
high-speed regulator, which also maintained a 
uniform voltage between any two or more sets 
running in parallel from the same station. The 
total amperage was 20,000, the powering being 
based on a load factor of 0-30, representing normal 
shipyard conditions. Yearly cost records showed 
an average daily consumption per individual welding 
set of about 24 kWh, against 14 kWh for a welder 
supplied from the stations, the price of current 
being 29 centimes in the first case and 27-5 centimes 
in the second. The ratio of costs for 200 welders 
(erectors excluded) per year was as 1: 0-57, or 
1: 0-74 if the stations distributed 60-volt current. 
Upkeep and overhead costs were in the proportion 
1:0-4. The economic advantages of centralised 
distribution were thus confirmed. 

Resistance welding was extensively used for light 
sheet work and for stanchions, &c. Large panels 
such as bulkheads were built up on welding tables 
beside the berths, raised to allow of overhead welding 
from below. Fumes in closed spaces were drawn off 
by portable fans. The whole organisation was 
controlled by the welding service, which approved 
drawings and allocated operators according to a 
weekly schedule of welding work to be done. The 
service was also responsible for training, for tech- 
nical control of all welded work, lay-out of plant 
and equipment, and normal upkeep. In the welding 
school six weeks’ training was given, with periodical 
tests, which continued during the welder’s employ- 
ment and determined his rate of pay. Inspection 
was mainly visual, but radiographic examination 
was also used for important items, such as water- 
tight bulkheads. A _ special laboratory tested 
materials and performed complementary research 
work. 

The first speaker in the discussion was Mr. C. S. 
Lillicrap, M.B.E., who complimented the author on 
a welding lay-out which showed definite design, 
instead of the haphazard assembly of units so often 
found in shipyards. Did the reference to “ self- 
trained welders * mean welders trained in the ship- 
yard—the only satisfactory method of training, in 
his opinion ? (The author confirmed that this was 
the meaning.) He would like to know whether 
bare or coated electrodes were used, and how many 
welders could be controlled effectively by one 
supervisor. The fluctuation of current was a very 
important matter, as even small fluctuations could 
give rise to poor work. He endorsed the author’s 
statement that welders did not like to use helmets, 
but preferred hand screens. The views expressed 


in the paper were very sound, and he considered 
that the author had made out his case. 








M. Courvoisier, representing Messrs. Brown, 
Boveri et Cie, the makers of the plant, showed a 
number of slides illustrating its features, and men- 
tioned that the system was entirely new when 
introduced by the author six years ago. 

Mr. E. F. Spanner thought that the system was 
a good one, and concluded that someone had asked 
for it to be installed. Had the lay-out originated in 
a belief in ship-welding, he inquired, or was it 
called for by the Ministry of Marine or some similar 
authority ? He would like to have a paper from 
the Penhoét yard on the method of arranging the 
work, and would be interested to know if the yard 
had any experience ot automatic welding. In con- 
clusion, he asked whether it was the practice to take 
X-ray photographs and develop the plates in the 
usual way, or was direct X-ray vision practicable. 

Mr. B. 8. Varty spoke of the thermal treatment of 
welds, and asked whether anything was done in this 
direction. On behalf of the Bureau Veritas he could 
say that they were grateful to the Penhoét yard for 
assistance rendered in studying the subject. The 
welds produced in the yard had a very good finish, 
and he instanced the davits of the Normandie as 
outstanding examples. 

Lieut.-Colonel C. Tennyson, invited to discuss the 
paper, welcomed particularly the author’s frankness 
in the presentation of practical details. 

Mr. C. 8. Sherwin thought that, where berths 
were widely s , the scheme might not be 
economical on aecount of the cost of copper leads, 
and in such a case it might be better to extend the 
use of independent sets. Voltage drop in the net- 
work might cause difficulties, and the variation 
would call for adjustment. Referring to the table 
of electrodes given in the paper, he asked what was 
their average size and length. 

Mr. W. Hamilton Martin inquired what was the 
proportion of oxy-acetylene cutters provided, in 
relation to the number of welding machines, and 
whether the author knew of any experiments with 
other gases, in lieu of dissolved acetylene. 

The chairman, Dr. 8S. F. Dorey, said that he was 
interested to learn from the author’s introductory 
remarks that the boiler drums of the 8.8. Pasteur, 
at present under construction, were to be welded 
throughout. In the United States there were eight 
tankers, building under the survey of Lloyd's 
Register of Shipping, which were to be fitted with 
Babcock and Wilcox boilers, with welded drums ; 
and the United States Navy had now a total of 
between 500 and 600 welded drums in service. 
The author referred, in the paper, to the welding 
tables adjoining the berths, on which work was 
assembled, but did not mention lifting gear in 
that connection; in his opinion it was better to 
turn the work over as necessary, to obviate the 
need for overhead welding. He asked, also, how 
the fumes affected the health of men working in 
confined spaces; whether the exhaust fans were 
sufficient safeguard, and how long men could work 
continuously in such spaces, 

The author, replying to the discussion, said that 
many of the points raised would be dealt with in a 
written reply, and these would include the questions 
put by Dr. Dorey. Medium-covered electrodes 
were used for about 95 per cent. of the work; 
hardly any bare wire was used, or heavy coats. 
The average diameter was 4 mm., but less for thin 
plating, and for special jobs the diameter might be 
increased to 5 mm., or even 8 mm. The electrodes 
were 18 in. long (450 mm.). He agreed with Mr. 
Sherwin that voltage drop was a serious matter ; 
hence the pilot wire to ensure stable conditions for 
the maximum number of welders. There was 
some variation of voltage in the outer part of the 
network, but the secondary box usually gave the 
welder sufficient range of control to rectify this. 

The meeting concluded with the usual vote of 
thanks to the authors and to the Royal Society of 
Arts for the use of its hall, &c. 








Locomotives FOR LONDON MIDLAND AND SCOTTISH 
Rattway.—The London Midland and Scottish Railway 
has announced that altogether 85 new steam loco- 
motives are to be built this year under the annual 
renewal programme. Apart from five 4-6-2 engines to be 
built for the new high-speed service between London and 
Glasgow, the new locomotives will comprise 15 standard 
0-6-0 six-coupled freight engines and 65 standard 2-6-2 
passenger tank engines for suburban services. 
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It is only to be expected that with the general 
development of aviation, and espex ially of long-distance 
services, combined with further progress in “ blind ” 
navigation, night flying will increase, and a corre- 
spondingly greater demand for adequate and reliable 
ground lighting will be engendered. It is unnecessary 
to emphasise the need for reliability, which is obviously 
essential. In the efficient lighting of an aerodrome 
and its approaches the illumination engineer has met 
with, and for the most part successfully solved, many 
interesting problems. Before dealing with some of the 
solutions reached, however, it may be mentioned that 
the proposals for the lighting of land aerodromes and 
airways are set out in British Standard Specification 
No. 563-1934,* these proposals having been based 
on the decisions of the International Commission on 
Illumination. Where, and in what circumstances, the 
various types of lights specified should be installed are, 
however, determined by the Air Ministry. We are not, 
at the moment, concerned with lighting for air navi 
gational purposes, which is covered by the Spec ification 
mentioned, and propose to refer only to land-aerodrome 
snd airway lighting. For the former, aerodrome 
beacons, boundary lights, obstruction lights, landing 
area floodlights, illuminated wind-direction indicators, 
ond landing-direction lig. ts are required, and the charac 
teristics of these lights, as set out in the specification, 
may be briefly indicate« Aerodrome beacons are of 
aviation-red colour and have a flashing character 
normally consisting of a single letter of the Morse 
alphabet. The light is required to be visible over 
460 deg. in azimuth and also from the horizontal plane 
to the zenith, its intensity, which is not to exceed 
10,000 candles, being substantially uniform in all 
directions 

Boundary lights are to be aviation orange in colour 
snd of a fixed character, light being emitted from 
> deg. below the horizontal to the zenith through 
360 deg. in azimuth. The total luminous flux shall not 
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| be less than 40 lumens of orange light. 
usually to be between 2 ft. and 4 ft. from the ground 
level and the spacing, as nearly as possible, 300 ft. 
Aerodrome obstruction lights are to be aviation red 
in colour and fixed in character and are required to 
emit light from 30 deg. below the horizontal to the 
zenith through 360 deg. in azimuth. The luminous 
flux in this case must not be less than 20 lumens of red 
light. Obstructions in the landing area are required 
| to be indicated by lights in such a manner that the 
outline of the obstruction clearly defined both 
| horizontally and vertically 

A particularly important feature of aerodrome 
lighting is the illumination of the landing area. For this 


purpose the area illuminated is required to include a | 


| rectangle measuring 900 ft. by 300 ft. in any permitted 
direction of night landing. Over this area the intensity 
of illumination on a vertical surface facing the flood- 
light must not be less than 0-15 foot-candle, assuming 
| no atmospheric absorption. 


The height is | locked in a predetermined direction of no-wind con 


To avoid dazzle the upper | 


limit of the light beam should not, in general, be directed | 


above the horizontal, but 
system must be capable of adjustment or manipulation 
to ensure that the pilot is not dazzled while landing. 
Another important item of aerodrome-lighting equip- 
ment is the illuminated wind-direction indicator which 
is required to be in the form of a Tee with a length 
of cross equal to that of the shaft, neither being less 
than 16 ft. 
light-coloured lamps arranged so that the light intensity 
shall be between 10 candles and 15 candles per foot 
run. Strip, flood or tube lighting may be employed, 
but when the light is provided by sources of small 
dimensions the distance between the sources must not 
exceed | ft. The illuminated wind-direction indicator, 


in all cases the floodlight | 


It must be illuminated by fixed white or | 


| emitted in the 


6-KV Lanpina FLoopmcat at Croypon AIRPORT. 


ditions, may be used as a landing-direction light and 
for the meantime, no technical conditions for the latter 
have been laid down; neither has any attempt been 
made to specify the requirements for aerodrome flares 
For airway lighting, beacons and obstruction lights 
are necessary. For the former a white light must be 
1e form of single flashes repeated at intervals 
not exceeding 5 seconds, and, in addition, each beacon is 
required to have an identification light of aviation-red 
colour normally flashing a single Morse letter. Phe 
beacon light must be emitted through an angle of 360 
deg. in azimuth and over a vertical angle of not less 
than 20 deg with the horizontal, while the identifi atior 
light must be shown from the horizontal to the zenit! 
also over 360 deg. in azimuth. The principle mpl ny" t 
in arranging the spacing of beacon lights is that a p! 
flving from one beacon towards the next and no 
deviating by more than 5 deg. from the track shall 
always pass within visible range of the next peacon 
in the worst atmospheric conditions under which nigh 
flying is normally carried out. To indicate obstructions 
on air routes aviation-red lights of fixed chara 
emitting light from 5 deg. below the horizontal t 
zenith over the whole circle in azimuth are requir 


ed 


The intensity of the light must not be less than 2 
candles at an angle of 5 deg. above the horizonta! ane 
the total luminous flux not less than 60 lumens of! 1 

light. 
Sie can be said, at once, that in all these categori™ 
British manufacturers of lighting equipment have 788 
| good progress, both in those directions where new r - 
of research were essential and in those cases whet 
nothing much more was required than the udapta eit 
knowledge It wom 





of existing equipment and 
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known, of course, that British firms in this field, inclu- | 


ding lighthouse work and flood-lighting generally, have | 


had long experience which has placed them in a favour- 
able position for dealing with the exacting require- 
ments of aerodrome and airway lighting. | 

Beacon lights, when used entirely as such, are | 
obviously among the most important items of airport | 
equipment, and some interesting and efficient types 
have been evolved in recent years. As stated above, 
they are required to be red in colour and to have a 
flashing character, the flashes usually forming a letter 
of the Morse code. The neon beacons of Messrs. The 
General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, are now well known, and 
an example is illustrated in Fig. 1, opposite, and in 
Fig. 3, on Plate XIX. As will be seen, the beacon, 
which requires 3 kW, consists of six hairpin-shaped 
neon gas-discharge tubes arranged round a tower in 
the form of a truncated cone, approximately 14 ft. in 
height. The tubes are supplied from transformers 
placed close to the tower, and the switchgear and 
flashing equipment may be situated in any suitable 
position, the whole being arranged for control by a 
push-button from the control room. The range, in 
favourable weather, is about 50 miles. Three trans- 
formers with tapped primaries, and arranged as a bank, 
are connected, each to two neon tubes, by means of 
special ozone-proof covered armoured high-tension 
cable. The flashing mechanism is included in the low- 
tension side of the circuit. A triple-pole contactor is 
operated by a mercury switch which is tilted for definite 
periods, at definite intervals, by a character disc fixed 
to a spindle driven by a small motor, so that any 
desired character may be flashed. 

With a comparatively small aerodrome, where one 
floodlight is deemed sufficient, it is possible to combine 
a beacon with the landing floodlight and shadow bar, 
under the well-known dioptric arrangement. The 
shadow bar is an ingenious device for throwing a 
movable bar of shadow upon the aeroplane about to 
land, leaving the ground on each side brilliantly 
lighted, so that the pilot is not dazzled even when 
landing directly towards the floodlight. A device of 
this kind was first installed at Heston by Messrs. 
Chance Brothers and Company, Limited, Smethwick, 
some years ago, and has since been further improved, 
but though still in demand for small aerodromes, the 
shadow bar device is actually only a temporary expe- 
dient, adopted in the first place for reasons of economy. 
It is now gradually giving way to a number of fixed 
floodlights, such as have since been installed at Heston, 
mounted round the boundary line, and giving much 
more satisfactory service. 

photograph reproduced in Fig. 2, opposite, 
shows a 6-kW, six-lamp landing floodlight made by 
Messrs. The General Electric Company, Limited, who 
have installed eight of these floodlights at the Croydon 
“rport. It consists of three silvered-glass trough- 
shaped reflectors of parabolic contour mounted one 
above the other. Each of the three units requires 
2kW, and each is connected in one phase of an ordinary 
“phase supply, so that it can be switched on at 
full power without the need for resistances or switch- 
gear for the gradual application of the light. The 
‘ple arrangement also increases reliability. 

To meet the requirements of certain customers, 

srs. The General Electric Company, Limited, have 
devised 4 housing for their 6-kW landing floodlight, 
which enables the operators to change lamps, clean 

murrors and make any necessary adjustments 
Without being exposed to the weather. A floodlight in 
‘ne of these housings is illustrated in Figs. 4 and 5, 
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respectively. 
sections of “ Urastone,” 


site. 


A mushroom-shaped ventilator 
obstruction light is mounted on top, as will be evident 


joints between the moulded sections and those round 


set, leaving the external surfaces quite smooth. 


being completed for the St. Peter’s airport in Jersey. 


the housings, and ample room is available for one 
or two operators to carry out any adjustments which 
may be required. 

Messrs. Chance Brothers and Company, Limited, 
make a 44-kW reflector floodlight for illuminating the 
landing areas of aerodromes, either three, four or six 
of these floodlights, according to the shape and size 


the boundary, and one or two being used, so that a 
machine is always able to land into the wind with 
the light behind it. The optical system of these flood- 





Plate XIX, which are front and back views, 





lights, a transverse section of one of which is given 





The housing, which is 7 ft. in diameter 
and 9 ft. in height internally, is built up of moulded 
the sections being formed 
with flanges internally and being bolted together on 
The front is glazed, as shown in Fig. 4, and 
access to the housing is obtained by means of a weather- 
proof door at the back, as will be clear from Fig. 5. 
with a two-lamp 


from both illustrations, and for use in tropical climates 
a ventilating fan is provided. After erection, the 


the door and glazed framework are filled with a special 
hard-drying cement which can be rubbed down when 
We 
understand that six floodlights with housings of this 
type have recently been supplied by the firm for the 
new Singapore aerodrome, while four more are now 


All the switches and contactor gear are enclosed in 


of the aerodrome, being placed at selected points of 





iin Fig. 10, annexed, consists of three 14-kW lamps 


each mounted at the focus of a sphero-paraboloic 
mirror, each mirror being made in six sections. I: 


i 
i 


front of each of the lamps is a pair of small de-centred 


mirrors, the object of which is to reinforce the mair 


1 


beam and to prevent stray light from being thrown 


upwards or downwards. 
side by side, the failure of a lamp does not extinguisl 
the whole light ; the use of three separate units also 
of course, facilitates connection to a three-phase 


As the three units are placed 


1 


supply. The candle power of the main beam, after 


correction for atmospheric absorption, is 1,250,000 


, 


and the horizontal angle covered is about 120 deg. 
In front of the floodlight the light intensity is 0-20 
foot-candle at a distance of 2,500 ft., and the vertical 
divergence of the beam, we understand, is negligible. 
The optical system described is supplied in either of 
two forms of housing, the more efficient being con- 
structed of a material known as Laminoid, which is 
weather resisting and has a good external appearance. 
The material is built up to form a completely enclosed 


weatherproof structure, which is arranged to give ample 


» 


room for an attendant to enter for lamp changing, or 
any other work. Adequate ventilation is provided, 
and ventilating fans can be fitted if the floodlight is to 


be used in the tropics. 
made in mild steel, or Armco iron. 


Another form of housing is 
In both cases the 


focal-plane height provided for is 8 ft., which is suitable 
for reasonably flat aerodromes, but the height can, of 


course, be varied to suit local conditions. 


The total 


height of the floodlight, measured over the obstruction 


light mounted on top, is 12 ft. 


An electrically-illuminated device, known as a fog- 
landing strip, and intended to enable a pilot to land in 
the right direction in foggy weather, is illustrated in 


Fig. 6, on Plate XIX. 


This has been installed at 


the Croydon aerodrome by Messrs. The General Electric 


Company, Limited. 


It consists of a broken line of 


neon lights located in the best landing direction for the 


aerodrome under the still-air conditions accom 
fog or ground mist. 


nying 
At each end of the broken line 


is a more or less continuous line of similar neon lights, 
located at right angles to the main line, and either of 
these transverse lines of light can be switched on at 


will. 


The neon tubes are housed in trough-shaped 


underground boxes fitted with armour-plate glass tops 
flush with the ground, the glass being of sufficient 


strength to resist the landing shocks from the heaviest 
aircraft. 
approaching pilot is able to obtain a very good idea of 
his height a 
relatively to the aerodrome. 


It is claimed that with this arrangement an 


ve the ground, and also of his position 
The illustration shows 


one of the transverse end lines in the foreground, the 
main broken line being also visible disappearing into 


the distance. 


An illuminated wind-direction indicator of the type 
above referred to, is now considered an essential part 


of the equipment of a modern airport, to give an 


indication of a wind direction to approaching pilots 


both by night and by day, thus enabling them to land 
into the wind. An elevation and part-plan of such 
an indicator, designed and constructed by Messrs. 
Chance Brothers, in the form of a Tee with 20-ft. arms, 
are given in Figs. 8 and 9, respectively, on this page. 
Current is fed to the 40 15-watt lamps spaced along the 
upper surface of the indicator arms through slip-rings 
and brushes mounted on the top of a supporting 


column, and the apparatus is designed in such a manner 


that the Tee always faces directly into the wind. These 
direction indicators can be supplied with an automatic 
return device which allows the Tee to take up a certain 
fixed position, representing the most suitable landing 
direction for the particular aerodrome, whenever there 
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is little or no wind 
mechanism for operating an illuminated wind-direction 
indicator dial, which may be installed in the control | 
tower or in a convenient position in the administrative | 
buildings. Messrs. Chance Brothers have recently 
introduced illuminated wind-velocity indicators. 

Similar illuminated wind-direction indicators are 
constructed by Messrs. The General Electric Company, 
Limited, and have been supplied by them to the 
Lympne and Croydon aerodromes as well as to many 
other aerodromes in this country and abroad. A 
photograph of one of these appliances is reproduced 
in Fig. 7, on Plate XIX. It may be mentioned that 
the slip rings and brush gear, through which current is 
supplied to the lamps, are situated at the base of the 
pivot and are totally enclosed in the outer column. 
Chey are, however, easily for inspection 
by the removal of a cast-metal cover plate. An auto- 
matic-return device can be fitted if required. This 
consists of a specially-shaped drum which is fitted | 
to the fixed vertical column and designed so that under | 
conditions of no wind the rotating parts are returned 
to the position which indicates the most favourable 
landing direction. 

It is an advantage, 


accessible 





though not, of course, an absolute 
necessity, for a pilot approaching an aerodrome to 
know the velocity as well as the direction of the wind 
near the ground. Messrs. The General Electric Com 

pany, Limited, have therefore designed and con 

structed an illuminated wind-speed indicator which 
consists essentially of a small wind-mill driving a 
governo! By means of the latter, variations in wind 
velocity are made to operate tilting mercury switches 
controlling an illuminated sign, which is fixed flat on | 
the ground and has two figures 6 ft. in length. The 
figures are changed, in steps of 5 m.p.h., in a similar 

manner to that employed for the programme number | 
indicators commonly installed in theatres. The 
windmill is kept facing the wind by means of a tail fin 
and the inertia of the blades is sufficient to prevent 
the indications from being affected by gusts. The | 
use of tilting mercury switches in the control gear, | 
it should be noted, ensures a definite change from one | 
set of figures to another and avoids any possibility | 


| 
‘ | 


of hunting 


(To be continued.) 





POWER GENERATION FROM 
PROCESS STEAM.* 


By A. Stupss, B.Sc. 


In practice the present limiting conditions for steam | 
generation are about 1,900 Ib. per square inch pressure 
and 930 deg. F. temperature, but such high conditions 
are not required for process work. These conditions | 
can be fixed by the nature of the process. For example, | 
steam required for boiling open dye vats must be in 
excess of atmospheric pressure, and is usually chosen 
at a pressure of from 10 Ib. to 40 Ib. per square inch 
gauge, the temperature in this case being unimportant. 
In other cases the steam conditions are not necessarily 
fixed by the process, and a range of choice is available, 
thus, steam for evaporating plant might be supplied | 
at high pressure or at vacuum. Where steam is genera- 
ted under higher pressure and temperature condi 
tions than are required for the process, power may 
be generated from this steam before it is exhausted | 
to process. 

The examination of the economics of this possibility 
of power generation from process steam will be largely 
determined by the steam conditions and by the relative 
demands for power and for process steam. If the 
demand for process steam is large in relation to the 
power demand, then consideration of the subject will 
be focused upon the heat content factors of the steam, 
which will be denoted by A. On the other hand, if 
power generation is the outstanding feature, then consi 
deration of the subject will be focused upon the 
heat drop—or available work—factors of the steam, 
denoted by B. 

For the purpose of the following examples, the 
assumed boiler conditions are, pressure, 250 Ib. per | 
square inch gauge; t»tal temperature, 600 deg. F. ; 
calorific value of coal, 12,700 B.Th.U. per Ib.; cost 
of coal, 16s. per ton; eed temperature, 120 deg. F. ; 
boiler efficiency, 72 per cent.; pressure of steam to 
process, 40 lb. per square inch gauge; boiler plant 
capital costs, 5001. per 1,000 Ib. per hour installed 
capacity ; standby boiler plant, 50 per cent.; capital 
cost of turbine plant, 7/. per kilowatt capacity (maxi- 
mum continuous rating) ; capital charges, 15 per cent. ; 
wages of boiler-house staff, 6001. per annum; wages 
of turbine-house staff, 450/. per annum. It is also 
assumed that the turbine plant is of the reducing- 
pressure type of 1,000 kW (economic continuous 











* Paper read before the Steam Group of the Institu- 
tion of Mechanical Engineers, on Friday, April 9, 1937. 
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1,000 x 8,760 units per annum would be generated. 
Then in order to determine A, the heat content 
factors of the steam, the following should be considered - 


Equivalent steam for power = p 


ll x kilowatts - 2,400 equivalent 
100 
steam extract as heat.* 
Equivalent steam for process = ¢ 
: 100 — 2 
28 x kilowatts x { —- } 
100 


kilowatts 
0-97 


3,412 x (100 +) 
1,231 x 100 
These formule are based on the assumption that x| 
is the percentage of power generated by the steam | 
in passing from boiler to condenser. The equivalent | 
steam measures the heat content in terms of pounds | 
of steam at boiler conditions. In determining B, | 
the heat drop factors of the steam, the following | 
quantities obtain : 
a 


kilowatts : 
100 


Steam to condenser r il 


2,400 lb. per hour 
kilowatts 
(100 x) 
100 
411 B.Th.U. per Ib. 
147 B.Th.U. per Ib. 
264 B.Th.U. per Ib. 
The figures of combined total annual coste$ (/.e., 
sum of columns 2 and 4), derived from Tables I and LV, 
Il and V, &c., may be plotted as curves for cases 1, 
2, and 3, since totals for the figures given in those pairs 
f Tables are exactly the same. It should be —7y 
in connection with the curves for cases 1, 2, and 3, 
that in actual practice a “ straight’ high-pressure | 
turbo-alternator is more efficient than a reducing- 
pressure set, when the latter is operating on boiler 


Steam to process s 28 
Ib. per hour’. 
Heat drop, boiler to condenser 


Heat drop, boiler to pass-out 
Heat drop, pass-out to condenser 


| process main. 
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They can also be supplied with rating) capacity, and that at 100 per cent. load factor, | and from curves plotted from them that method A, 


based on the heat content factor of the steam, gives 
substantially the same costs for steam passing to 
process direct from the boiler, as for steam passing 
to process from the turbine pass-out, while the cost of 
power decreases the greater the power generated by 
steam passing through the turbine to the pass-out 
For curves based on B, the heat drop 
factor, the reverse is the case when compared with th 
*A” curves ; that is, the power costs are substantially 
the same when the generators are supplied by steam 
passing to condenser as when supplied by steam passing 
to a process main, but the costs of the process stean 


|are lower when obtained from the turbine pass-out 


than when taken direct from the boiler plant. 

The significance of these alternative methods of 
segregation of costs for power and process stcam de pends 
on the purpose for which the costs are required 
Suppose an industrial company requiring proccss 
steam to be faced with the problem of deciding th 
source of power supply. The power might be generat« 
by making use of the energy available from process 
steam, or power might be taken from the public supply 
If the public supply tariff were assumed as 3-75/ 
per kilowatt maximum demand +- 0-22d. per unit, 
then the cost of power for 1,000 kW for 8,760 hours is 
equal to 11,7501. per annum ; for 666 kW for 8,760 
hours it is 7,780/. per annum; and for 333 kW for 
8,760 hours it is 3,890/. per annum. 

For the purpose of comparison with these power 
costs it would be natural to take figures from th 
A” data, showing that the more process steam 
is used for power generation, the more favourabk 
would be the case for private generation of power. 
In making such a comparison, however, it should be 
borne in mind that private generation would most 
probably not include reserve turbine plant and would 
also necessitate the management of the industrial 
concern taking responsibility for the power generation. 
These factors should be given a money value, and in 


TABLES I ro V.—Process Steam FroM TURBINE Pass-Ovr. 

















Total Equivalent Annual | Total Power 
Table No r. Annual Cost Process Steam Cost Generated Total Annual Cost. 
(Process). per Annum. | (Power). per Annum. 
1 2. 3. 4. 5. 6. 
Per Cent £ Lb 10°. £ Units x 10°. £ 
I 100 9,790 8°76 9,790 
Case 1 (A) nn 4,470 72:7 8,060 8-76 12,930 
1,000 kW 8% 9,590 145-5 6,450 8-76 16,040 
8,760 hours. 0 14,275 218 4,895 3-76 19,170 
Il. 100 8,160 5-84 8,160 
Case 2 (A). 66 3,600 48-5 6,940 | 5-84 10,540 
666 kW 33 7,005 v7-0 5,765 5-84 12,860 
8,760 hours 0 10,535 145-5 5-84 15,060 
- | 

lil. 100 2: | 6,540 
Case 3 (A). 66 2,220 +3 2- 8,010 
333 kW x 3 4,360 6 | 2- 9,480 
8,760 hours. 0 6,455 9 2 10,930 
|. Pe ae 
IV. 100 -- — 8: 9,790 
Case 1 (B). 66 3,535 8: 12,930 
1,000 kW 3 6,930 | 8- 16,040 
8,760 hours 0 10,315 | 8- 19,170 
3 100 - 5-84 8,160 
Case 2 (B) 66 2.6 48-5 | 5-84 10,540 
666 kW 33 97-0 | 5°84 12,860 
8,760 hours. 0 145-5 } 5-84 15,060 
VL. 100 2-92 6,540 
Case 3 (B) On 1,570 24-3 2-92 8,010 
333 kW 3 3,155 | 48-6 2-92 9,480 
8,760 hours. 0 4,700 72-9 2-92 10,930 


steam passing to a condenser only. Therefore, in 
practice the curve for a combined boiler and “ straight ” 
condensing set would fall somewhat lower than would 
be indicated. Also in practice process steam would 
not always be used to produce power and sometimes 
it would have to be supplied through a reducing valve 
across the turbine, which means that the total costs 
curves for the reducing turbine would in practice 
be somewhat steeper than would appear. us for 
these two reasons the case of the reducing-pressure 
turbine is not so good, added to which this type of 
turbine is in itself more expensive and complex to 
construct. 

The segregation of costs, however, between power and 
process are different. It can be seen from the Tables 








* The figures 11 and 2,400 are drived from the Willans 
Line for the turbine when operating on steam passing 
to the condenser. 

t The figure 1,231 is the number of B.Th.U. per Ib. of 
steam at boiler conditions, if the feed temperature is 
120 deg. F. The figure 0-9 is the product of the alter 
nator efficiency and the mechanical efficiency of the 
turbine. } 

} The figure 28 is derived from the Willans Line for | 
the turbine when operating on steam travelling to the | 
pass-out branch. | 

§ In cases where 2 = 0 (Tables I to VI), the figures | 
given should be modified slightly, since the amount of | 
steam passing to the condenser will be less than the | 





| 2,400 Ib. per hour given in the formula. 


the case in question, this value might easily be placed 
at 1,000/. per annum or more. : 
If it is supposed that the industrial concern requires 
not only process steam but also power to a predomina- 
ting degree, and further that this concern is requiring 
steam for many purposes under conditions still to 
be chosen ; then it is desirable that there shall be some 
method of estimating the costs based on the importance 
of obtaining maximum power from process steam, but 
also taking into account the influence of the conditions 
chosen upon the cost of operating the processes. In 
this case the comparison of costs would be taken on 
the basis of the “‘ B” data. This basis would influence 
the departments of the concern using process steam 
to choose the operating steam conditions so that the 
overall costs would be a minimum for each department ; 
for example, by lower steam conditions to the process 
the costs of process steam are decreased W hen obtained 
from *“B” data, but these lower conditions may, 


in turn, involve extra costs to the department by 
increased capital charges due to larger process = 
g the 


The minimum point must be found by examinn 
addition of these two factors. 

If a public supply company were able to supply 
power at a tariff of 3-751. per kilowatt maximum 
demand + 0-22d. per unit, and steam at boiler — 
at a tariff of 19d. per 1,000 Ib. steam, then it might - 
required to determine what tariffs should be ae 7 
if the power company were to supply stean rt 4 . 
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per square inch gauge, after passing steam through 
the turbine for power generation. 

Suppose that 145-5 x 10® lb. of process steam are 
required per annum, and the power required is 1,000 kW 
for 8,760 hours, then the total annual cost is 23,3501. 
The reduced total cost when generating power from 
process Steam, as compared with taking process steam 
direct from the boiler, may be approximated by multi- 
plying the above figure by the ratio of the ordinates 
of the two total cost curves. In this case the ratio is 
16,000 to 19,000, and the reduced tariff becomes 
19,600/. If, by analogy with method A, we let the 
cost of steam remain at 19d. per 1,000 lb., the charge 
for power becomes 3-75l. per kilowatt maximum 
demand plus 0-118d. per unit. If, by analogy with 
method B, we let the cost of power remain at 3-751. 
per kilowatt maximum demand plus 0-22d. per unit, 
the cost of process steam becomes 12-9d. per 1,000 Ib. 








THE BROSIUS ELECTRIC BLAST- 
FURNACE TAP-HOLE STOPPING 
MACHINE. 


Tue increase in the capacity of blast furnaces and 
in the blast pressure employed have led to the adoption 
of mechanical contrivances to perform operations 
formerly carried out by hand. In a modern blast 
furnace the closing of the tap-hole by hand ramming, 
after casting, would be a hazardous proceeding, hence 
tap-hole stopping machines, which accomplish this 
work efficiently and safely, have been introduced. 
One of the latest examples of this type of machine is 
the Brosius electric clay gun, illustrated in Figs. 1 to 5, 
on page 436, which is produced by Messrs. Edgar E. 
Brosius, Incorporated, Pittsburgh, Pa., U.S.A. The gun 
is also manufactured by Messrs. Brosius’ European dis- 
tributors, Messrs. Dango und Dienenthal, Siegen, West- 
phalia, Germany, to whom we are indebted for the 
illustrations and for the information upon which the 
present article is based. The machine, a longitudinal 
section of which is shown in Fig. 1 and a general view 
in Fig. 5, consists essentially of a clay barrel fitted with 
a nozzle and containing a piston, the rod of which 
embodies a double rack driven by two pinions. The 
pinions themselves are driven through reduction gears 
by a worm gear, which is directly coupled to an electric 
motor mounted on the rear end of the gun. As will be 
clear from Fig. 1, roller bearings are employed through- 
out. The machine illustrated has an overall length of 
4-85 m. (15 ft. 11 in.); the clay barrel has a diameter 
of 55 em. (21-65 in.) and a capacity of 250 litres (nearly 
9 cub. ft.), while the length of the piston stroke is 
1:05 m. (3 ft. 5 in.). The electric motor, which is 
furnished with a protecting hood, is a 20-h.p. squirrel- 
cage unit running at 750 r.p.m., and the design is 
such as to permit stalling without injury. An indicator, 
which enables the movement and position of the clay 
piston to be observed, is fitted underneath and at the 
rear end of the machine, and is seen in Fig. 1. The 
nozzle, which is shown in plan in Fig. 2, is hinged and 
may be swung clear, as indicated in the illustration, 
thus permitting the barrel of the machine to be con- 
veniently cleaned out and filled. A hole, closed by a 
raat lid, is also provided on the upper surface of the 

arrel. 

The clay gun is shown in the working position in 
Figs. 3. and 4. It is suspended from a swinging boom, 
the rear end of which is carried in a bracket attached 
to one of the furnace columns. The gun is pulled into 
position for filling the tapping hole by a flat wire rope, 
anchored to the shell plating of the blast furnace 
about 6 ft. above the tapping hole, and worked by a 
winch and electric motor arranged on the end of the 
boom adjacent to the gun. The swinging mechanism 
is made up of the motor, which is of the 10-h.p. 
reversible type and of a design similar to that mounted 
on the gun, a non-reversing (except by the motor) 
Worm gear, and the winch. The non-reversing worm 
gear prevents the gun from backing while the dis- 
charging of the clay is taking place. When the boom 
‘wings the gun into position, the nozzle raises the 
hinged splasher plate over the iron runner before 
entering the tap hole. When the operation of filling 
the hole is complete, the swinging motor is reversed 
and the gun is returned to its outer position—which is 
indicated in Fig. 4—the receding nozzle lowering the 
‘plasher plate over the runner. The working ition 
of the gun can be adjusted 2 ft. in the horizontal and 
3 ft. in the vertical direction, thus giving the machine 
ample manceuvring facilities. 

The operation of the gun is governed entirely from a 
Temote-control station away from all danger. We 
understand that a tapping hole can be stopped without 
‘ny reduction in the blast pressure and, if required, 
‘gainst the full flow of the iron. There is thus no 
hecessity to drain the furnace hearth, while the ability 
‘© maintain the blast pressure constant is of great 
value to the blast-furnace operator. Another advantage 
s that the large quantity of clay contained in the barrel 
's sufficient to stop any normal hole in one operation, 


and, ordinarily, only a portion of the clay in the 
barrel is utilised. We understand that the boom 
bracket on the furnace column can be mounted, and 
the cable anchor on the shell plating fitted, while the 
blast furnace is in operation. The gun may thus be 
installed without interrupting the working of the 
furnace. 








VITRIFIED WOOD-WOOL AS A 
BUILDING MATERIAL. 


Two Austrian engineers, Dr. J. M. Erlich and 
Mr. A. Bruckmayer, have recently invented a method 
of building construction, which consists in replacing 
the usual horizontal mortar joints in brickwork by 
vitrified wood-wool slabs. These slabs are about 
2 m. long and from 1 em. to 14 cm. thick, and are cut 
to the same width as the bricks. A course of bricks is 
laid on a concrete footing in the usual way, with the 
exception that they are placed one beside the other, 
face to face, without leaving spaces between them for 
vertical joints. Over this course a layer of the vitrified 
wood-wool, which is known as Novadom, is placed. 
The next course of bricks is then laid in the same way 
on the wood-wool slab and is followed by a second 
layer of Novadom, and so on. It is stated that the 
method has already been employed to some extent 
in Austria and that at least one four-storey house has 
been erected by this means. It has also been used in 
Switzerland and Yugoslavia. 

According to the inventors, the Novadom method of 
building construction is cheaper both in material and 
time than the more usual bricks-and-mortar, with the 
results that the total costs are reduced, and that from 
6 per cent. to 35 per cent. can be saved on the brick- 
work. To some extent, however, this is set off by the 
fact that greater skill is required and that local regula- 
tions sometimes render its use difficult, as, for example, 
in the erection of chimneys. A great advantage 
claimed for it is that work can be carried on all the year 
round, even during periods of severe frost, while another 
time-saving property is that the plaster can be applied 
both inside and outside without it being necessary to 
wait for the walls to dry. The thermal conductivity 
of wood-wool slabs being only from one-seventh to one- 
eighth that of mortar, the heat-insulating properties of 
a structure are about 80 per cent. higher than those of a 
brick-and-mortar wall. As regards sound transmission 
also, it is slightly better than the more usual construc- 
tion when both types of wall are unplastered. Tests 
have shown, moreover, that the Novadom system has 
good fire-resisting properties. 

As regards pow Doe prey it is stated that the longi- 
tudinal tensile strength of a slab is from 10 kg. to 15 kg. 
per square centimetre and is therefore higher than that 
of mortar, while investigations undertaken at the 
Versuchsanstalt fiir Baustoffe in Vienna show that the 
crushing strength of a Novadom wall is about 125 kg. 
per square centimetre. This is somewhat higher than 
that of a brick-and-mortar wall in which well-matched 
bricks are spaced at equal intervals and the highest 
class of mortar containing 400 kg. of cement per cubic 
metre is used. The bending strength of Novadom 
is also about equal to that of a brick-and-mortar wall. 

It should be explained that the figures given above 
apply to bare walls ; those for plastered walls would be 
correspondingly higher. As there is no rigid connec- 
tion between the individual bricks and the vertical 
joints are only closed both inside and outside by the 
plaster, there is no tensile strength in the vertical plane. 
On the other hand, it is claimed that the elasticity of 
the wood-wool ensures good bedding for each course 
of bricks. It is admitted that some inaccuracy may 
be present on this score and that there may be some 
percolation of moisture through the coarse pores of the 
wood-wool. The only protection against this occur- 
rence is the outside plaster. There might also be some 
side movement in regions which are subject to earth- 
quake shocks. 

Further experience must be awaited on these points, 
though it may be noted that, according to the inventors 
and those who have investigated the system, experience 
up till the present has been extremely favourable. 








INDUSTRIAL-SAFETY CONFERENCE, OxFoRD.—One of 
the subjects to be discussed at a National Industrial- 
Safety Conference, which is to be held at Balliol College, 
Oxford, from to-day, April 16, until April 18, under the 
auspices of the National “ Safety First ’’ Association, 
Terminal House, 52, Grosvenor-gardens, London, 8.W.1, 
is “‘ Training Young Workers for Safety.” Mr. Harold 
Watts, of Messrs. Cadbury Brothers, Limited, and Messrs. 
L. E. Mather and G. Webb, of Messrs. Mather and Platt, 
Limited, will outline the training method adopted in 
their own works to deal with this problem. Otherspeakers 
will include Mr. A. W. Garrett, who will deal with “‘ Some 
New Risks and How to Deal with Them”; Mr. R. Boyd, 
who will refer to “‘ Co-operation and Safety’; Mr. G. 
Shrosbree, who will speak on ‘‘ The Guarding of Punch 
Presses’; Mr. E. 8. Hodges, who will deal with “* Static 
Electricity ” ; and Mr. J. Broumley, who will speak on 





** Handling Goods.” 


REFUSE-BIN CARRIER. 


In no department of civic administration have there 
been greater changes during the last decade than in 
the collection and transport of refuse. It is probably 
no exaggeration to say that modern standards of 
public health would be quite incompatible with the 
present rapid and continued expansion of urban 
development had — authorities attempted to 
rely, in this respect, on the methods which the public 
opinion of pre-war days accepted with complacency, 
if not with entire satisfaction. The rubbish dumps 
which disfigure the outskirts of many large cities 
testify that the problem of disposal is not yet solved 
or even appreciably alleviated, but it is noticeable 
that the character of the waste has changed considerably 
with the diminution of horse traffic and the enormously 
increased use of protective wrappings for foodstuffs and 
other perishable goods. 

In the collection of refuse, however, much more rapid 
strides have been made, principally due to the general 
adoption of motor haulage and closed containers ; and 
in spite of the greater concentration of population due 
to the construction of large blocks of flats and offices 
the latest returns show that, where the practice of 
weighing the collected refuse enables accurate com- 
parisons to be made, the cost of these improved services 
tends to decrease. Some figures from the Annual 
Costing Return for Publie Cleansing, published by 
H.M. Stationery Office in October last, were quoted in 
ENGINEERING of November 6, 1936, and showed a 
decrease from 17s, 5d. per ton in 1933-1934 to 17s. 1d. 
per ton in 1934-1935, although the quantity per 1,000 
persons per day had advanced from 13-8 cwt. to 
14-2 ewt. 

Among the exhibits at the fifth Public Health Exhi- 
bition, described in Enearverrtne of November 27, 
1936, we noted a new type of carrier for vertical-type 
bins, shown by Messrs. Scammell Lorries, Limited, of 
Watford, designed particularly to deal with covered 
bins of the type now commonly fitted in blocks of 
flats, and to handle them with a minimum amount of 
noise. By comparison with the clatter of the ordinary 
type of cylindrical galvanised bin, this feature alone 
represents an important addition to amenities, but 
the design of the complete carrier also embodies a 
number of interesting points, and we were glad, there- 
fore, to have an opportunity recently to witness at 
work a machine of this type which Messrs. Scammell 
Lorries, Limited, have supplied to the Metropolitan 
Borough of Kensington. 

The general arrangement of the machine is shown in 
Fig. 1, on page 432, and Fig. 4, on Plate XX, Figs. 2 
and 3, page 432, illustrate the method of lifting and 
carrying the bins, of which there are six. The power unit 
is a standard 3-ton Scammell Mechanical Horse, and as 
the carrier is fitted at the front end with the makers’ 
well-known retractable undercarriage it can be coupled 
at will with any other motive unit of the same type 
in the fleet. The rear end of the carrier is mounted on 
a four-wheeled bogie, independently sprung, and fitted 
with giant low-pressure balloon tyres, 8-25 in. by 
10 in., which are interchangeable with those of the 
motive unit. 

The frame of the carrier is constructed on a central 
tubular member of welded steel plate, in which are 
housed the brake rods, electric lighting leads, and, in 
the rear portion of the tube, the operating rod of the 
tipping mechanism. Plate frames attached at intervals 
to the main tube support the rectangular outer frame 
and the longitudinal weighshaft on which swing the 
six sets of carrying arms, each set consisting of two 
arms of steel angle, secured together by cross-members 
welded to the angles. Six brackets, one for each bin, 
are rigidly connected to the weighshaft, and a large 
chainwheel is secured to it at mid-length, between the 
third and fourth bins. Through slots in the outer 
ends of the brackets passes a long selector bar, having 
lugs welded to it, which an axial movement of the bar 
causes to engage with the desired carrying arm or 
combination of arms. By rotating the handwheel at 
the rear of the carrier, which is connected by chain with 
the operating rod within the central tube, and thence 
by a second chain to the chainwheel on the weighshaft, 
the selected arm or arms can be swung out to lift or 
deposit the bins. A balance weight is provided, approxi- 
mately equal in effect to one full bin and its carrying 
arm. The selector gear enables any single bin to be 
handled when full, two bins to be tipped together when 
dumping, or all six bins to be simultaneously swung out, 
when empty, for washing purposes. 

The bins, strongly constructed of steel plate, with 
doors at top and bottom, are of two main types. That 
shown in the illustration, Fig. 2, is the standard London 
County Council pattern, used in flats under the Council’s 
control, and filled by chute from the various floors ; it 
has a capacity of 1} cub. yards. A slightly larger 
pattern, with a rounded top, and holding 1} cub. yards, 
is supplied for use in courtyards and similar open 
situations, and it was this type, seen in Figs. 6 and 7, 
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VERTICAL-TYPE REFUSE-BIN CARRIER. 
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Plate XX, which was used in the instance described. 
Steel straps riveted to the sides terminate, at their 
upper ends, in eyes for the lifting bolts of the carrying 
arms, and angle lugs at the corners provide anchorage 
for the lifting jack when loading, and for additional 
securing bolts when in transit. The chute type of bin | 
is supported clear of the ground on four light steel 
feet attached to the bottom door, but in the courtyard 
type the bottom door rests directly on the ground. All 
doors are securely fastened for transport, to avoid any 
possibility of spilling the contents. 

The bins are transported to and from the carrier by 
means of a hand-operated jack trolley, mounted on three 
rubber-tyred wheels. This is shown in Figs. 2 and 5. 
The tubular frame of the trolley is built up by welding, 
and the distance apart of the two side members can be 
varied to suit different bin widths. The full bin is lifted 
by the leverage of the long handle, and lowered by releas- 
ing the oil in the dashpot cylinder. For travelling, the 
jack trolley is wheeled on to a ramp at the rear of the 
carrier, and lifted clear of the road by a wire rope and 
small hand winch, the long handle being turned to the 
offside and secured by a strap to the rim of the large 
operating handwheel, as shown in Figs. 1 and 6. The 
handwheel itself is locked in position by pushing the 
handle through its boss to engage with a drilled lug on 
the carrier frame. 

The machine which we inspected was engaged on 
its normal duties, operating from the Kensington 
Cleansing Departments depot in Warwick-road, 
Kensington, Thence it proceeded to St. Mary Abbot's 
Hospital in Marloes-road to leave the six empty bins 
and remove six full bins. The full bins were standing 
in a row on the edge of a short strip of pavement in a 
narrow lane behind the hospital, and were spaced about 
a foot apart, as shown in Fig. 6, Plate XX. This 
circumstance was of importance to the demonstration, 
as it imposed a longer cycle of operations than a simple 
placing of six empt~ bins at one point, and subsequent 
collection of six fuli ones at another. In this case it 
was required that the empty bins should be left in the 








places where the full bins had stood, necessitating 
two movements of the vehicle for each exchange 
occasion, however, to use the | 


of bins, There was no 
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jack trolley, as the carrier could draw up abreast of 
the line of bins. 

In turning within the narrow space available the 
flexibility of the unit was very evident, the complete 
turn being made with ease in one sweep, whereas an 
ordinary vehicle would have required at least three full 
locks and two reversals. The carrier having manceuvred 
into position, an empty bin was deposited at the end 
of the line. The adjacent full bin was then collected 
by the same carrying arm, the second empty bin 
deposited in place of the first full one, and the process 
repeated until the exchange of empty for full bins was 
completed. It was observed that the driver and his 
assistant systematically shared the various operations, 
one securing the bin covers and attending to the lifting 
hooks, while the other actuated the lifting gear, which, 
when handling single bins, could be readily worked 
by one man. Tipping the bins in pairs is also a one- 
man operation, but the help of the second man at the 
handwheel, though not essential, was evidently appre- 
ciated when tilting the six empty bins together for the 
purpose of washing, which operation is shown in Fig. 7. 

The full load having been collected, the carrier was 
driven to the point of disposal, near Chelsea Creek, 
where the loaded trailer was weighed, and the bins 
emptied in pairs into a barge. The carrier was then 
taken to the washing yard at the rear of the wharf, 
and the six bins cleaned with a hose. The complete 
round, from leaving the depot in Warwick-road until 
the vehicle was ready to proceed to the next collecting 
point, covered about three miles, the time occupied 
being 50 minutes ; but as this time included a number 
of interruptions of the work while photographs were 
taken, it was hardly a measure of the normal rate. 
A representative of the Cleansing Department, who 
was present, stated that in the ordinary course the 
exchange of six empty bins for six full bins could be 
accomplished in about 12 minutes. As the average 
length of haul in the Borough of Kensington, according 
to the Annual Costing Return previously quoted, is 
24 miles, the importance of a quick turn-round at 
terminal points is manifest, as representing almost the 
only means of reducing the overall time-cycle. 


Throughout the demonstration the absence of noise | size even for a short period of charging. sin 

















“ENGINEERING 


was noticeable. The trolley jack and the hand- 
operated lifting gear on the carrier were completely 
silent in use, and the method of securing the bins, 
in conjunction with the springing afforded by the large 
balloon tyres, effectively minimised clatter in transit. 








EXPERIMENTAL AIR COMPRESSORS 
AND EQUIPMENT; EDINBURGH 
UNIVERSITY. 


WHEN considering the installation of an air com- 
pressor in an engineering laboratory, it will frequently 
occur that such a machine is required to serve a dual 
purpose, viz., as an experimental and an auxiliary unit. 
As an auxiliary unit, high delivery pressures may at 
times be required, necessitating say three stages. If 
it is assumed that the principal function of the com- 
pressor will be as a machine on which fairly extensive 
thermodynamic tests can be carried out, then three 
independent stages are preferable, with a low or 
moderate speed and cylinder capacities which would 
permit the obtaining of reliable cards with the ordinary 
piston and pencil indicators. It will be appre: iated 
that the volume entailed in the connection between 
any one cylinder and its indicator—a volume more oF 
less constant for all cylinders—might, in the case of 
the high-pressure cylinder, create a large and undesir- 
able clearance volume, especially in a machine having 
a small free-air capacity. On the other hand, the size 
of the compressor may be restricted by the type of air- 


measuring equipment it is proposed to install I 
measuring the delivered air, the principal anes _ 
calibrate 


passing the air through a low-pressure 

nozzle, charging a receiver of pre-determine , 
or using a gasometer. Of the three meth rds me nd 
tioned, the first is perhaps the simplest and require 

the least room. For demonstration purposes, however, 
it is desirable that results should be obtained — 
first principles, and from this point of view the = —_ 
and third methods are quite suitable, with the ¢ a 
namely, the gasometer, the more accurat: io 
fortunately a gasometer requires to be of considera e 


d volume, 


ris 
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ee ut approximately atmospheric pressure. The | have some bearing on the maximum free-air capacity 
meter may, of course, be situated outside the | of the compressor, assuming a reasonable period of 

o- liable but atmospheric temperature variations charging is desired. 

tear the ° cause inaccuracy. If placed in the labora- _ Fig. 1 is a diagrammatic arrangement of the plant 
¥ then the space available will, to a certain extent, | installed in the heat-engines laboratory of the Uni- 
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versity of Edinburgh. The compressor, which serves as 
an experimental unit, as an auxiliary for certain 
engines and for general use, is of the three-stage, motor- 
driven, single-acting type, with a maximum delivery 
pressure of 1,000 Ib. per sq. in. This machine, supplied 
by Messrs, Alex. Wilson (Aberdeen), Limited, is capable 
of operation either as a single-, two- or three-stage unit, 
by means of slip plates between the couplings of the 
individual stages. The speed is 260 r.p.m., at which 
the low-pressure cylinder displacement volume is 
30 cub. ft. per minute. Owing to the small free-air 
capacity, due to the air measurement apparatus em- 
ployed, the low-pressure and intermediate-pressure 
stages only are used for test purposes, with maximum 
delivery pressures of 100 Ib. and 225 Ib. per square inch, 
respectively. A brake wheel fitted on the compressor 
shaft between the low-pressure and intermediate- 
pressure stages enables the actual power input to the 
compressor to be ascertained. In the low-pressure 
cylinder head is an arrangement by which, without 
stopping the machine, the clearance can be varied 
from 4-5 per cent. to 9-0 per cent. of the stroke volume. 
Two tubular intercoolers are situated between the 
stages, and the interconnecting pipes are fitted with 
thermometer pockets and also three-way cocks and 
valves which permit the air and cooling-water circuits 
—shown in full and dotted lines, respectively—to be 
varied according to the running conditions required. 
The air-measurement equipment includes two large 
receivers, a gasometer, and also a small receiver, the 
latter acting as an anti-pulsator, through which all the 
air from the test unit passes. The auxiliary equipment 
includes a small-bore receiver used for storage of 
high-pressure air. 

Figs. 2 and 3 show in greater detail the air-measure- 
ment plant. During any test, when the compressor 
is running either single- or two-stage, the pressure of 
the delivered air is maintained at a constant value in 
the anti-pulsator by the actuation of the valves C,, 
C, and C,, depending on whether the air to be measured 
is passing into the receivers Nos. 1 or 2, or the gaso- 
meter, Their positions are indicated in Figs, 4, 5 
and 6. When the desired pressure is reached in either 
receiver, or it may be after a definite interval of time, 
the quick-acting valve Q, or Q, at the receivers is 
closed. Similarly, when the gasometer bell is near 
the top of its stroke, the left-hand three-way cock is 
closed to the gasometer and opened to atmosphere. 
When running the low-pressure stage only the com- 
bined receivers and the gasometer may be alternately 
used ; the valve S between the receivers is then opened 
to enable them to act as one. The air to the gasometer 
passes through a 3-in. pipe which is central with the 
casing and protrudes some 6 in. above the water level. 
The gasometer, which is really an inverted bell filled 
with water, is balanced so as to begin lifting when the 
pressure inside exceeds that of the atmosphere by 1 in. of 
water column or more, as desired. This delicate balanc- 
ing is accomplished by inserting lead shot into cavities 
made at the top of the balance weights. Three thermo- 
couples are fitted in each receiver, and three in the 
gasometer, all the wires being led to a central switch- 
board. Two of the gasometer thermocouples are in 
the head of the bell, while the other is near the top of 
the central intake pipe, through which the wire passes. 
The couples are thus advantageously situated whatever 
the height of the bell. The pressure point is also at the 
top of the intake pipe with a small-bore connection 
leading to the manometer. The volume-indicator 
tube, one end of which is firmly fitted into the top of 
the bell, has a loop passing over the outside of the 
casing, and the other end dips into the water between 
the bell and casing to a depth equal to that of the 
bottom of the bell. Water syphoned over this limb 
finds its own level in the glass portion of the indicator 
behind which is a calibrated volume scale, 

A summary of the running conditions as an experi- 
mental unit can be obtained by reference to Fig. 1. 
The delivered air may be taken from the low-pressure 
or intermediate-pressure stages either before or after 
cooling, measured in the gasometer or in the receivers, 
acting singly or in combination. The receivers and the 
gasometer can be discharged simultaneously, if neces- 
sary, to atmosphere, or, if required, the gasometer may 
deliver the measured air to a gas or oil engine in the 
laboratory. When the air from the compressor is not 
being measured, it is passed to atmosphere through the 
left-hand three-way cock at the gasometer, while the 
actual delivery pressure is kept constant by operating 
the valve C,. 

We are indebted for the information contained in 
the above description to Mr. Maxwell Davidson, 
M.I.Mech.E., who was responsible for the lay-out of 
the installation described. 








Tre INstircTe or Metats.—The 27th annual May 
Lecture of the Institute of Metals, as already announced 
in our columns, will be delivered by Professor E. N. daC. 
Andrade, on Wednesday, May 5, at 8 p.m., at the Institu- 
tion of Mechanical Engineers. The subject of the lecture 





is ‘“* The Flow of Metals.” 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated Details may be obtained on application to 
the De partment at the above address, quoting the 
reference numbers given 


Light Rails, 5,000 tons, new or second-hand. Ministry 
of Finance (Survey and Mines Department), Cairo, 
Egypt; May 15 (T.Y. 2,449.) 

Steelwork. With reference to the call for tenders by 
the South African Railways and Harbours, Johannesburg, 
for 1,500 tons of ateelwork for bridges, referted to on 
page 316, ante (T, 31,224), we now learn that the material 
for the bridgework at Commissioner-street is required 
to be delivered at the earliest possible date, and, more 
over, that early delivery for all the other items will be 
an important factor in the consideration of tenders 
(T. 31,284.) 

Flood - water Pump, electric-motor 
1,500 gallons per minute of swamp water, together with 
the necessary switchgear for starting Public Works 
Department, Wellington, N.Z June 15. (T.Y. 2,451.) 


driven, to raise 


| by 47 ft, 6 in. by 27 ft. 6 in 





Mechanical Sludge and Scum Collectors, two seta City 
Council of Johannesburg; May 22. (T.Y. 2,452.) 


Marine Diesel Engines, comprising a 150-b.h.p. unit | 
for a 150-ton coal barge, a 100-b.h.p. unit for a 100-ton 
oil tanker, and a 50-b.h.p. unit for a tug. Ministry of | 
Public Works, Mechanical and Electrical Department, 
Cairo, Egypt May 10. (T.Y. 2,459.) | 

Overhead Travelling Crane, 25-ton. Public Works 
Tender Board, Wellington, N.Z.; June 29. (T.Y 
2,460.) 





Boiler and Superheater-Flue Tubes, comprising 29,320 
63,430 steel boiler | 
South 
June 


inti-corrosive steel boiler tubes ; 
tubes, and 2,670 steel superheater-flue tubes. 
African Railways and Harbours, Johannesburg ; 
14. (T. 31,300.) 


CONTRACTS. 

Messrs. Westinghouse Brake AND Sicanat Com 
PANY, Limrrep, 82, York-road, King’s Cross, London, 
N.1, have supplied metal rectifier equipment, using no 
ballast resistances, for operating the projectors and slide 
lantern at the Gaumont Cinema, Princes Park, Liverpool. | 
rhe projector ares are of the Suprex ty pe and operate at 
42 are volts, 60 amperes The metal rectifier installed | 
is a Westinghouse type twin 45/60 and this is connected 
through a small contactor board which enables its out 
put to be connected to the two projectors, or « ither half | 
of it to be transferred at will to the slide lantern. 

Messrs. Joun I. THornycrorr anp Company, 
Limirep, Thornycroft House, Smith-square, London, | 
S.W.1, have received an order from Messrs. The South- | 
ampton, Isle of Wight and South of England Royal Mail 
Steam Packet ( ompany, Limited, for a twin-screw 
passenger motorship, with extensive motor-car accom- 





modation, for service between Southampton and Cowes, 
[ale of Wight She will have a length, on the waterline, 
of 195 ft., a beam of 30 ft., and a draught. loaded. of 6 ft 
She will be propelled by 1,200-b.h.p. Diesel engines and 
be fitted with Voith-Sechneider propellers 

Messrs. WititaAM Denny AND Broruers, Limrrep, 
Dumbarton, have received orders from the Southern 
Railway Company for a passenger and motor-car ferry 
boat to operate between Lymington, Hants, and Yar 
mouth, 1, of W., and for a paddle steamer, to be named | 


the Ryde, for the Portsmouth-Ryde service rhe latter, 
which is nearing « ompletion, has a length overall of 233 ft., | 
s moulded breadth of 29 ft.. and a maximum loaded 
draught of 7 ft. 2 in Her paddle wheels will be driven | 


by triple expansion diagonal steam engines. The ferry 
boat will be fitted with Voith-Schneider propellers and 
her engines will probably comprise two sets of Diesel 
engines, each of 200 b.h.p. Her main dimensions will 
be 148 ft. by 36 ft. 6 in. by 5 ft. 8 in, (draught). 


Messrs. Suurzer Broruers (Lonpon), Limrrep, 31, 
Bedford-square, London, W.C.1, inform us that a Sulzer 
refrigerating compressor, having a capacity of 40 million 
B.Th.U. per hour has been ordered by a German firm of 
chemical manufacturers It is to be used for making | 
Glauber's salt and will be driven by a 4,1000-h.p. Siemens 
tlywheel eleetric motor 

Messrs. Tuk Generat Evecrric Company or Cura, 
Limirep, the branch company, in China, of Messrs 
The General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, have received an order for 
trolley omnibuses for the City of Canton, which also 
includes power rectifier plant, transformers, switch and 
control gear, 22 miles of overhead trolley line, feeder 
pillars, telephone equipinent, cables and other acces 
The whole of the electrical equipment will be | 
manufactured in England by Messrs. The General Ele« 
Seventy four- | 


sOrles 


trical Company and its sub-contractors. 
wheel, single-deck trolley omnibuses have been ordered, | 
the chassis and mechanical parts to be made by Mressrs 
LEYLAND Morors, Limirep, Leyland, Lanes, and the 
80-h.p. series motors, at the G.E.C. Witton Engineering 
Works, Birmingham 

LaATRD AND Company, Limrrep, 
3, Central Buildings, Westminster, London, 8.W.1, 
have received an order from Messrs. Ellerman Lines, 
Limited, for the construction of two twin-screw high 
speed cargo liners. These vessels, which will be built 
at the firm's shipyard at Birkenhead, will have a dead 
weight carrying capacity of 10,600 tons and will be fitt« 
with single-reduction geared turbines. They are to be | 


Messrs. CaMMELI 





employed in the Ellerman & Bucknall and Hall Line | 
South African services 





Flexible Budgeting and Control. 
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LAUNCHES AND TRIAL TRIPS. 

“ AUSTRALIAN ReeErer.’’—Single-screw fruit-carrying 
motorship ; two-stroke, single-acting, trunk-pipe, solid- 
injection, ten-cylinder Burmeister and Wain Diesel 
engine. Trial trip, March 23. Main dimensions 330 ft. 
Built by Messrs. Nakskov 
Shipyard, Limited, Nakskov, Denmark, for Messrs. 
J. Lauritzen, Copenhagen. 

** NorpeEN."’—-Twin-screw cargo and passenger motor- 
ship; two-stroke, single-acting Burmeister and Wain 
Diesel engines. Launch, April 3. Main dimensions 
429 ft. 9 in. by 57 ft., by 27 ft. 6 in. Built by Messrs. 
Nakskov Shipyard, Limited, Nakskov, Denmark, for 
Messrs. ‘‘ Norden *’ Steamship Company, Copenhagen. 
Single-serew cargo motorship for the 
Australian coastwise trade; two-cycle, trunk piston 
type, six-cylinder Harland-B. & W. Diesel engine. Com- 
pletion of the vessel, April 8. Main dimensions 170 ft. 
by 35 ft. 6in. by 11 ft.6in. Built and engined by Messrs. 
Harland and Wolff, Limited, Govan, Glasgow, to the order 
of Messrs. North Coast Steam Navigation Company, 
Limited, Sydney. 

Georce Batrour.’’—Single-screw steamer for the 
carriage of coal to Battersea Power Station; triple- 
expansion engine supplied by Messrs. The North Eastern 
Engineering Company, Limited, Sunderland. 
Launch, April 12. Main dimensions 239 ft. by 38 ft. 9 in. 
by 18 ft, 3 in. Built by Messrs. 8. P. Austin and Son, 
Limited, Wear Dock Yard, Sunderland, to the order of 
The London Power Company, Limited. 

DANEMAN.”’—Single-screw steam trawler for fishing 
in the northern waters of Iceland, Bear Island, and the 
White Sea; triple-expansion engine fitted by Messrs. 
Amos and Smith, Limited, Hull. Launch, April 12. 
Main dimensions 170 ft. by 28 ft. 6 in. by 15 ft. 6 in. 
Built by Messrs. Cochrane and Sons, Limited, Ouse Ship 
building Yard, Selby, Yorks, to the order of Messrs 
Earl Steam Fishing Company, Limited, Grimsby. 


*CoMARA.” 


Marine 








BOOKS RECEIVED. 


By Dr. D. J. Garpen. 
London : Macdonald and Evans. [Price 7s. 6d. net. 

The Colliery Year Book and Coal Trades Directory, 
1937. London : 
| Price ll. le. Od. net 

United States Bureau of Labor Statistics. No. 626. 

Union Scales of Wages and Hours in the Building 

Trades, May, 1936. By FLorence PererseENn and C. F. 

Rautu. [Price 10 cents.] No. 627. Entrance Rates 

and Full-Time Hours of Common Laborers Employed 

by Cities, September, 1935. [Price l0 cents]. Washing- 
ton: Superintendent of Documents. 

nited States Bureau of Mines. Technical Paper No. 572. 

Carbonizing Properties and Petrographic Composition 

of Millers Creek Bed Coal from Consolidation No. 155 

Mine, Johnson County, Ky., and the Effect of Blending 

Villers Creek Coal with Pocahontas Bed and Pittaburgh 

Bed (Warden Mine) Coals. By A. C. Fre_pNER and 

others. Washington: Superintendent of Documents. 

Price 10 cents.| 

United States Bureau of Mines. Bulletin No. 396. Sponge- 
Iron Experiments at Mococo By CuHas. G. MATER. 
Washington: Superintendent of Documents. [Price 
15 cents.] 

Carnegie Institution of Washington. Annual Report of 
the Director of the Department of Terrestrial Magnetism. 
Washington, U.S.A.: Carnegie Institution of Washing- 
ton 

The New Vision Locomotive By 

The Studio, Limited. 


~ 


RayMonp Lorwy. 


London : [Price 5s.] 


Department of Overseas Trade. No. 664. Report on 
Economic and Commercial Conditions in French West 
ifrica. By Vicror L. Cuspren. Including Report 
on the Cameroons under French Mandate. By W. 
DARWALL. London: H.M. Stationery Office. [Price 
ls. 3d. net.) 

Television Cyclopedia. By A. T. Wrrrs. London: 


Chapman and Hall, Limited. [Price 7s. 6d. net.] 
Department of Mines and Resources. Dominion 
Water Resources Paper 


Canada 
Water and Power Bureau 


No. 72. Surface Water Supply of Canada. Pacific 
Drainage British Columbia and Yukon Territory. 
Climatic Y ears 1930-31 and 1931-32. By C. E. Wess. 
Ottawa Controller, Dominion Water and Power 
Bureau, Department of Mines and Resources. 

Road Notes, Great Britain, 1936-7. London: British 


Road Federation, Limited. [Price 6d.] 

The Materials of Aircraft Construction. By PRoressor 
F. T. Hinx. Third and revised edition. London: 
Sir Isaac Pitman and Sons, Limited. [Price 20s. net.] 


| Canning Practice and Control. $y OsMAN JONES and 


T. W. Jowes 
Price 258. net.) 

Minutes of Proceedings of the Punjal: Engineering Congress, 
Lahore, 1936. Volume XXIV. Lahore: Punjab 
Engineering Congress, P.W.D. Secretariat. 

Zinn Berg- und Liittenmdnnische Gewinnung, Verar- 
beitung und Verwendung. By Dr. C. L. MANTELL. 
Edited and translated into German by Dr.-Ine. 
W. Lipte. Halle (Saale): Wilhelm Knapp. [Price 
outside Germany, 18-75 marks.] 

Manuale dell’ Ingeqnere Progettista e Costruttore di Cementi 
irmati. By G. Arosto. Second edition. Milan : 
Ulrico Hoepli. 

United States War Department Corps of Engineers. 
Port Series No. 8. The Ports of Jacksonville, Fernan- 


London : Chapman and Hall, Limited. 


dina, Miami, Key West, Tampa and South Boca 
Grande, Florida. Part 1. The Port of Jacksonville, 
Florida Revised 1936. [Price 40 cents.) Port 


Series No. 26. The Ports of Stockton and Sacramento, 
California 1936. [Price 35 cents.) Washington : 
Superintendent of Documents. 


The Louis Cassier Company, Limited. | 


PERSONAL. 
Mr. C. T. 8S. Carpet, M.B.E., A.R.Ae.S., has been 
appointed chief engineer of Messrs. British Airways, 
Limited, Terminal House, 52, Grosvenor-gardens, 
London, S.W.1. Mr. R. A. Hatt has been appointed 
research engineer of the company. 
| Mr. Samvet Rarey, 8, Palestine-street, Belfast, 
has been appointed full-time teacher of mechanical 
engineering and motor-car engineering at the ew 
Technical School, Strabane, Co. Tyrone, which is 
administered by the Strabane and Castlederg Regional 
Education Committee. He will take up his duties at 
the opening of the new school in September. 

Mr. T. G. Rose, M.I.Mech.E., 
general director of the National Institute of Industrial 
Psychology, Aldwych House, Aldwych, London, W.C.2, 
to cope with the increasing work of the Institute, in colla 
boration with Dr. C. S. Myers, C.B.E.. F.R.S.. the 
Principal, who will retain the position held by him sine: 
the inception of the Institute 16 years ago 

Mr. A. W. H. Hat, who was recently appointed t 
the new post of H.M. Trade Commissioner at Salisbury, 
Southern Rhodesia, has now secured office premises, 
and communications to him should be addressed as 
follows: P.O. Box 984, Stanley House, Salisbury 
Southern Rhodesia. 

Mr. C. 8S. Oxrver, a director of Messrs. Armstrong 
Siddeley Motors, Limited, Coventry, has been appointed 
general manager. 

Mr. R. Wappe.t, who was for 18 years general 
manager of Messrs. Brown Bayley’s Steel Works, Limited, 
Sheffield, has joined Messrs. Campbell and Gifford, 
consulting engineers, 17, Victoria-street, London, S.W.1 

The name of Messrs. The Parsons Oil Engine Company 
Limited, Town Quay Works, Southampton, has been 
changed to Messrs. THe Parsons ENGINEERING Com 
| PANY, Limrrep. The alteration in the title of the firm 
is a change of name only, the constitution of the Company 
remaining exactly as hitherto. 

Messrs. DurHamM CaBLes, LIMITED, a new company, 
has acquired premises at Birtley, Co. Durham, nea 
Newcastle, for the production of electric cables. Mr 
H. C. Harrison, for many years a director of the British 
Rubber Manufacturers’ Research Association, will be 
managing director. 

Mr. James McKay, of Liverpool, has been elected a 
director of Messrs. British Insulated Cables, Limited, 
Prescot, Lanes., to fill the vacancy caused by the resig 
nation of The Hon. Sir Arthur Stanley. 

Mr. Savit_e SNEATH has just resigned the position 
of general sales manager of Messrs. Burgess Products 
Company, Limited, to become managing director of 
Messrs. International Technical Developments, Limited, 
Thames House, Millbank, London, 8.W.1. 


has been appointed 














NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 


Steel Shortage.—This is still the chief topic in in 
dustrial circles here. Mr. C. K. Everitt, Chairman of 
Messrs. Edgar Allen and Company, Limited, told the 
Refractories Association of Great Britain that Sheffield 
cannot make enough steel to supply the needs of the 
country. He stated: ‘“ We cannot make enough steel 
We have approached Lord May to take the duties off 
pig-iron. We have been begging the Continental Cartel 
to send us larger quantities of steel. But even with all 
that we cannot make enough to go round. We do not 


know what the price of steel will be in future If one 
buy it without 


wants to buy steel to-day one must 

knowing how much one will have to pay for it. It isa 

much more comfortable position than having a lot of 

steel without anyone to buy it.” Mr. A. B. ae 
isn 


joint general manager and director of Messrs The Eng 
Steel Corporation, Limited, commenting on the curr nt 
industrial position states : “* Although we have been told 
by the Government that they do not wish us to lose any 
commercial business, the fact remains that to do our 
share of the defence programme means 
diminution in the amount of commercial work 


definitely a 
that we 


can undertake for our old-established customers, who, 
of course, are wanting more than they did two or three 
years ago. Many people think we are in clover because 
of armament work. I can assure you that Is not the 
case.” Mr. Winder referred to the difficulty of genes 
men of experience to operate furnaces as a result 0! - 
increased production. The firm had now som the 
youngest smelters in the trade working for then 
Iron and Steel.—The position of the raw a! 1 sen 

finished steel branches has undergone little chang 


Outputs are well up to the recent standard { sers show 
no disposition to order reduced supplies. Sheffield hopes 
to set up a new record output for the year Largt 
batteries of furnaces are being augmented with new 
equipment. Ample supplies of scrap are difficu 
Steelmaking alloys are in heavy demand. In the peavy 
machinery branches orders are more numerou osm 


t to secure 


men 





works and ironworks machinery and related equ} te 
is on order for export. The latest contracts mei _ 
rolling-mill plant for the Continent Crushing 4 
| grinding machinery and mineral-washing plan I “ - 
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cutters and reamers, and stainless farm and garden tools- 
The light foundries are becoming more active as a result 
f seasonal activity in the building trades. Stoves and 
grates and light castings are in demand. 

South Yorkshire Coal Trade.—The export position 
shows further improvement. More inquiries are cireu- 
ating, and merchants show a stronger disposition to do 
business as a result of the larger tonnage of fuel available. 
Steams are in good demand. On inland account all 
types of industrial fuel are being consumed in heavy 
tonnages. Iron and steelworks are particularly good 
ustomers, While the Lancashire cotton and Yorkshire 
woollen areas are buying coal in bigger lots than for some 
time past. Electricity generating works are in the 
market for smalls. Railway companies are laying in big 
stocks. Threats of a national stoppage as a result of the 
Harworth Colliery dispute do not appear to have per- 
turbed householders. The market has developed slight 
weakness, ample stocks being available for any sudden 
spurt in the demand. Foundry and furnace coke are 
,ctive media, while gas coke continues firm. Quotations 
are: Best handpicked branch, 27s. 6d. to 298.; best 
South Yorkshire, 248. to 26s.; best house, 22s. to 24s. ; 
best kitchen, 20s. to 21s. 6d.; best Derby selected, 
23s. 6d. to 248 best Derby seconds, 22s. to 23s.; best 
Derby brights, 21s. to 23s. ; best large nuts, 20s. to 21s. ; 
ind best kitchen nuts, 18s. to 19s. 











NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade.—The pressure for deliveries of 
steel material of all descriptions is as great as ever and 
producers are doing their utmost to keep their customers 
going. The difficulty which has to be faced, however, 
is the securing of an adequate supply of raw materials, 
and, if there is not an improvement in that direction 
very soon, the output of steel will require to be curtailed. 
The requirements of the shipbuilding industry are 
exceedingly heavy, and deliveries must be steady if 
there is to be no hold-up in the construction of new 
tonnage. The demand from structural engineers is very 
strong as the latter have a large number of schemes on 
hand. The makers of black-steel sheets are very busy 
and could increase output considerably if a steady supply 
of the necessary raw material was assured. New busi- 
ness is very difficult to place as producers are so fully 
booked that they cannot see the prospect of fixing even 
in approximate date for delivery. Prices are firm and 
are as follows :—Boiler plates, 101. 0s. 6d. per ton ; ship 
plates, 91. 10s. 6d. per ton; sections, 91. 3s. per ton ; 
medium plates, 91. 18s. per ton; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 141. per ton, and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 171. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—There has been no change in 
the state of the West of Scotland malleable-iron trade 
and outputs are being well maintained. The re-rollers of 
steel bars are well placed for business, but as the supply 
of semis is not much better, production is likely to 


fall away unless the raw-material position improves 
before long. The following are the current market 
prices :—Crown bars, 121. 7s. 6d. per ton for home delivery, 


ind 111. 17s. 6d. per ton for export ; and re-rolled steel 
bars, 91. 10%. per ton for home delivery or export. 

Scottish Pig-Iron Trade.—The position in the Scottish 
pig-iron trade is little changed as the available supply 
's not equal to the demand, which is extremely heavy. 
lhe 15 furnaces now in blast are working at full pressure, 
but as consumers are taking up every available ton, 
no stocks are left on hand. Certain quantities of both 
Indian and English pig-iron are being imported, but 
hot in sufficient quantities to ease the position to any 
extent. As mages the re-lighting of some of the older 
types of furnaces, no definite statement can yet be made, 
as not only have renovations to be undertaken, but 
‘he possibility of securing supplies of iron ore and fuel 
must be assured, Consideration is at present being 
given to this matter. The following are to-day’s market 
\uotations :—Hematite, 98s. per ton, and basic iron, 
‘2s. 6d. per ton, both delive at the steel works ; and 
loundry iron, No. 1, 90s. 6d. per ton, and No. 3, 88s. 
per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scot- 
'sh pig-iron from Glasgow Harbour for the week ending 
ist Saturday, April 10, amounted to 282 tons, all of 
which went overseas. During the corresponding week 
‘ last year the figures were 216 tons overseas and 5 tons 

‘astwise, making a total shipment of 221 tons. 


Shipbuilding Contracts for Dundee—Messrs. The 
a Shipbuilding and Engineering Company, Limited, 
undee, have received an order to build a cargo steamer 
*! 9,500 tons for Messrs. The Adelaide Steamship Com- 
pany, Limited, Australia. The vessel will be fitted with 
tatneating machinery, combined with Bauer-Wach 
yrolnes ; this machinery will be constructed by Messrs. 
‘Sin 'G. Kincaid and Company, Limited, Greenock, and 
ry at Dundee. This is the fourth order placed 
aa Messrs. The Caledon Company by the same owners 
“thin the past twelve months. The Admiralty have 
— favoured Messrs. The Caledon Shipbuilding and 
_ "gineering Company, Limited, Dundee, with the order 
 onstruct a surveying ship against the 1937 programme. 


T -' . 

Max machinery will be supplied by Messrs. Parsons’ 
te Steam Turbine Company, Limited, Wallsend-on- 
oe 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Local ironmasters can 
claim to be grappling with a difficult situation with a 
reasonable measure of success. All their customers are 
clamouring for increased tonnages which are not avail- 
able, but by a carefully controlled system of distribution 
the essential needs of the North-East Coast foundrymen 
are being covered and a certain amount of iron is also 
being despatched to the Falkirk area. There is no surplus 
foundry iron available for export, and conditions are 
not likely to alter for some timesto come. Immediate 
interest is centred in the prospective advance in prices. 
This advance is sure to be steep as costs of production 
are rising every week, but consumers have the assurance 
that prices will continue to be carefully co-related to 
actual cost of production, The present price of No. 3 
Cleveland g.m.b. pig iron, delivered Middlesbrough, is 
8ls. per ton, but no more bookings can be accepted at 
this figure, which only governs deliveries during the 
present quarter. 

Hematite.—Dealings in East Coast hematite are not 
so restricted as in the case of foundry iron, and a number 
of consumers who normally use West Coast iron are now 
drawing supplies from this area. Moreover, the makers 
here are tenaciously holding on to the export trade. 
Not all the overseas orders can be accepted, but regular 
weekly tonnages are being released for shipment and an 
interesting development this week has been the despatch 
of a cargo of hematite to Italy, the first for 18 months. 
An early announcement of a substantial rise in hematite 
prices to cover the high cost of ore and coke is expected, 
but in the meantime the nominal price of East Coast 
mixed members, delivered locally, is 97s. 6d., less 5s. 
per ton rebate. 

Basic Iron.—The whole of the output of basic iron in 
this area is consumed in the local steel works. None of 
the makers has any to offer and 82s. 6d. per tom is 
quite a nominal figure. 

Cleveland Miners’ Wages.-Following last week's 
advance of 4-5 per cent. in Cleveland blastfurnacemen’s 
wages, the standard rates of Cleveland ironstone miners 
are to be increased 5-8 per cent. on and from April 26. 

Foreign Ore.—On all deliveries of foreign ore con- 
sumers are now paying heavily increased freight charges, 
and they will also have to pay increased prices for ore 
when contracts are renewed. At present merchants 
refuse to quote, but they are meeting their obligations, 
and, notwithstanding the stoppage of supplies from 
Bilbao, imports into the Tees this month to date total 
84,034 tons. 

Blast-Furnace Coke.—The scarcity of coke has created 
fictitious valuations. Sellers are able to dictate their 
own terms and the minimum figure on which trans- 
actions have been based this week has been 34s. per 
ton for good Durham blast-furnace fuel delivered at 
consumer's works. 

Manufactured Iron and Steel.—Re-rollers in this area 
have been less seriously inconvenienced than in other 
districts by the shortage of steel semis. But imports of 
late have dwindled almost to vanishing point and it is 
welcome news that the Cartel countries have agreed to 
release bigger tonnages under the quota. All the heavy 
rolling mille are working at high pressure, on orders 
both for British industries and for export. The volume 
of work in hand for South Africa is particularly heavy, 
and it is reported that most of the available space 
in the regular lines is booked up. With the Far t also 
a healthy export trade is maintained, and deliveries on 
home account have never been so heavy. Current prices 
which only govern deliveries up to the end of next month, 
are as follows :—Common iron bars, I1/. 17s. 6d. ; steel 
bars, 91. 10s.; steel: billets (soft), 61. 58.; steel rivets, 
131. ; iron rivets, 152. 128. 6d. to 161. 28. 6d. ; steel boiler 
plates, 101. 0s. 6d.; ship bridge and tank plates, 
91. 10s. 6d.; angles, 91. 3s.; joists, 91. 38.; heavy 
sections of steel rails, 81. 10s. for parcels of 500 tons and 
ever, and 91. for smaller lots ; fish plates, 12/.10s.; black 
sheets, home and export, 141.; galvanised, 171. home, 
161. 15s. export. 








FeperaTioN OF British InpustRies.—Mr. Peter 
Bennett has been appointed deputy-president of the 
Federation of British Industries, 21, Tothill-street, 
London, 8.W.1, to assist Lord Hirst in the execution 
of his duties. Mr. Bennett has been for some years a 
member of the Federation’s Grand Council as well as 
chairman of its Birmingham District Committee. As 
a member of the Em Committee, also, he has been 
closely connected with problems of Imperial commerce. 

Launcn or H.M. Cruiser “ MANCHESTER.”-—On 
Monday, April 12, Messrs. R. and W. Hawthorn, Leslie 
and Company, Limited, | hed from their Hebburn- 
on-T hipbuilding yard the cruiser H.M.S. Manchester, 
which they are constructing to the order of the British 
Admiralty. ~ —_ is one of three cruisers provided 
for in the 1935 Nava ee ae has a displacement 
of 9,000 tons. The machinery consists of og ewe 
dent sets of single-reduction geared turbines of the latest 
Parsons type, driving four screws. An astern turbine 
is incorporated in each low-pressure turbine, and cruising 
turbines are installed to ensure a high degree of economy 
over a wide range of cruising powers. The machinery 
is designed to develop a total of 82,500 shaft horse-power, 
and steam at 350 Ib. per square inch pressure is supplied 
by four oil-fired water-tube boilers of the three-drum 
type, arranged in two boiler rooms. The armament will 
comprise 6-in. and 4-in. guns, a number of smaller guns 
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was elected president for the 1937-38 session. 





and torpedo tubes. 











NOTICES OF MEETINGS. 





Nortu-East Coast Institution oF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. “The Determination of the 
Residual Strains and Stresses in Are-Welded Plates,”’ by 
Mr. H. E. Lance Martin. Tees-Side Branch: Thurs- 
day, April 22, 7.30 p.m., The Cleveland Scientific and 
Technical Institute, Corporation-road, Middlesbrough. 
‘“‘ Auxiliary Boilers for Marine Use,” by Mr. E. F 
Spanner. , 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6.30 p.m., Storey’s-gate, Westminster, S.W.1. Informal 
Meeting. Discussion on “‘ The Wear of Cylinder Liners,” 
to be introduced by Mr. J. E. Hurst. Southern Branch : 
Thursday, April 22, 6.45 p.m., Kimbell’s Café, Oshorne- 
road, Southsea. Informal Meeting. ‘ The Minor Func- 
tions of the Institution,” to be introduced by Mr. C. W. J. 
Taffs. . 

INSTITUTION OF ELECTRICAL ENGINEERS. 
Instrument Section: To-night, 7 p.m., 
Victoria-embankment, W.C.2. Lecture: ‘‘ The Photo- 
Cell and its Applications to Industry,” by Mr. J. B. 
Kramer, to be followed by an informal discussion. 
Northern Ireland Sub-Centre: Tuesday, April 20, 6.30 
p-m., 9, Wellington-place, Belfast. ‘*‘ Modern Factors 
Affecting Electricity Costs and Charges,” by Mr. J. A. 
Sumner. Tees-Side Sub-Centre: Tuesday, April 20, 
6.45 p.m., Cleveland Scientific and Technical Institute, 
Corporation-road, Middlesbrough. “ Lay-Out and 
Rupturing Capacity of Protective Devices in Motor 
Cireuits,”” by Mr. J. O. Knowles. Sheffield Sub-Centre : 
Wednesday, April 21, 7.30 p.m., The Royal Victoria 
Hotel, Sheffield. Informal Discussion on “ Training and 
Recruitment of Young Men for the Electrical Industry.” 
Irish Centre : Thursday, April 22, 6 p.m., Trinity College, 
Dublin. ‘‘ Modern Factors Affecting Electricity Costs 
and Charges,” by Mr. J..A. Sumner. Institution : Thurs- 
day, April 22, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Ordinary Meeting. Twenty-Eighth Kelvin Lec- 
ture: ‘The Elementary Particles of Matter,” by Pro- 
fessor J. Chadwick. ‘ 


Meter and 
Savoy-place, 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 20, 
6 p.m., Great George-street, Westminster, 8.W.1. “ The 
Flow of the River Severn, 1921-1936,” by Professor 
8S. M. Dixon, Mr. Gerald FitzGibbon and Dr. M. A. 
Hogan. Birmingham and District Association : Thurs- 
day, April 22,6 p.m., The James Watt Memorial Insti- 
tute, Birmingham, 3. Annual General Meeting. 

Roya Instirution.—Friday, April 23, 9 p.m., 21, 
Albemarle-street, W.1. “The Synthesis of Large 
Molecules,”’ by Professor Dr. H. Mark. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 


CarpurrF, Wednesday. 


Welsh Coal Trade.—A feature on the Welsh steam coal 
market during the past week has been the keen interest 
displayed by Italian buyers. They have recently placed 
orders locally for another 100,000 tons of large coals, 
bringing their total purchases so far this year up to about 
half a million tons. It was generally believed that they 
are now in urgent need of further substantial quantities 
and that they have communicated with certain local 
exporters asking for offers. Good inquiries have also been 
circulating from all the principal overseas trades and 
deliveries to France were on a particularly busy scale. 
The Portuguese Railways were in the market for 80,000 
tons of small coals, delivery to commence in May. When 
these buyers were last inquiring earlier this year they 
placed business locally for about 130,000 tons of large 
coals, but the balance of the business for later delivery 
was secured by German shippers. The Mixed Commission, 
which controls the reach pitwood for Welsh coal ex- 
change scheme, at a meeting in Paris last week, fixed the 
price of French pitwood for the present quarter at 
27s. 3d. This was an advance of 3s. per ton over the price 
for the March quarter, and was aw by the increased 
cost of freight and greater labour costs in France. 
Supplies under this arrangement will not commence unt il 
May, however, as there are still arrears of deliveries to be 
made under the old price. The demand for large coals 
has been well sustained but with collieries well booked 
with orders for some time, exporters have found it very 
difficult to arrange much further fresh business for 
early loading; what limited quantities have been avail- 
able commanded high prices. The washed small and 
sized descriptions were particularly scarce and strong. 
Cobbles were rather more favourably placed, while cokes 
were active and commanded high figures. Patent fuel 
was steady. 

Tron and Steel Trade.—The iron and steel and allied 
trades of South Wales and Monmouthshire remained 
busy throughout the past week and most concerns were 
operating almost to capacity. Nevertheless operators 
experienced considerable diificulty in meeting the current 
demand and for the present some producers have been 
concentrating upon executing orders already in hand 
and were unable to accept much further fresh business. 








AssociaTION OF Ex-Sremens’ Men.—A smoking 
concert organised by the Association of Ex-Siemens’ 
Men will be held at Gatti’s Restaurant, King William- 
street, Strand, London, W.C.2, to-morrow, April 17. 
Particulars may be obtained from the secretary, Mr. R. 
triffin, c/o The Union Cable Company, Limited, 
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THE LATE DR A. D. FLINN. 


ENGINEERS in many parts of the world will learn 
with regret of the death of Dr. Alfred D. Flinn from | 
heart disease, after a long illness, on March 14. Dr. Flinn | 
was for sixteen years secretary of the United Engineer- 
ing Societies Trustees, and a director of the Engineering 
Foundation, New York, U.S.A., and we are indebted | 
to our contemporary, Mechanical Engineering, a jour.aal | 
published by The American Society of Mechanical | 
Engineers, for particulars of his career. The Engineer- | 
ing Foundation, it may be recalled, is an institution, | 
established in 1914, under the auspices of the American 
Society of Civil Engineers, the American Institute of 
Mining and Metallurgical Engineers, the American | 
Society of Mechanical Engineers, and the American 
Institute of Electrical Engineers, for conducting or 
fostering research in engineering science. Dr. Flinn, 
who was a civil engineer engaged for many years on 
water-supply undertakings, received his technical 
education at Worcester Polytechnic Institute, Wor 
cester, Massachusetts, graduating in 1893, and receiving 
the degree of Doctor of Engineering in 1932. From 1895 
until 1902, he was employed on the Massachusetts 
Metropolitan Water Works, Boston, being engaged | 
mainly on the Wachusett and Sudbury systems. In 
1902, he became managing editor of the Journal | 
The Engineering Record, « position he relinquished two | 
years later to take up an ———— with the Board | 
of Water Supply, New York. He continued in this | 
capacity until 1918, during which time he | 

| 


engineering and economic studies of the Esopus and 
Schoharie watersheds. 

Dr. Flinn became secretary of the Engineering 
Foundation, New York, in 1917, and made 4 
director in 1922. On account of failing health, he | 
resigned his position as secretary to the United Engin- | 
eering Societies Trustees in 1934, but remained a/| 
director of the Engineering Foundation until his zy 


was 


As director, he helped in the development and financing 
of a research into the fatigue of metals, an investigation 
on arch dams, researches on alloys of iron, and other 
schemes, and also did valuable work on the Education 


Research served as 


Until recently he 


Committee 




















secretary of the John Fritz Medal Award Board and 
of the Daniel Guggenheim Medal Fund. He became a 


member of the American Society of Civil Engineers 
many years ago, and made a number of contributions 
to its Transactions, and, in collaboration with Messrs. 
Bogert, compiled the Water- 


R. S. Weston and C. L 


mber of 
tallurgical 
degree 
Louvaia, 
lebrations 


Dr. Flinn was elected a u 
the American Institute of Mining and M« 
Engineers in 1921, and in 1927 received the 


works Handbook. 


of Doctor of Engineering of the University of 
on the occasion of the 500th anniversary ct 
of that institution. 











APRIL 16, _1937-) | 





ENGINEERING 











ENGINEERING. 


Ottices for Publication and Advertisements, 
35 & 36, enter og Strand, London, W.C. 
We desire to call the attention of o 
the fact that % the above is our SOLE 2 AD RESS, 
and th nm ¢@ ween this 





at no connectio 
Journal and any other publications bearing 
similar Stiles, 


somewhat s: 

TELEGRAPHIO “ ENGINEERING, ” LESQUARE 
LONDON. 

Te.zPHons Nomper—TEMPLE BAR 3663 (2 lines) 


ADDRESS 
SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 





or three months, pro rata), payable in advance :— —— Ste te ic sehen - 434 
For the United Kingdom TO £3 5 0 a On See 434 
For Canad Launches and Trial dl 434 

Thin paper copies................ #218 6 | Books Received . 434 

Thick paper copies............. £3 3 0 Personal .. ies eipititiaeensabienebaiinaean 434 

For all other places abroad— Notes from South Yorkshire 434 
Thin paper copies 33 «0 Notes from the North 20.0...00.0.00.....0cc0000000. 435 

Thick paper nll 37 6 Notes from Cleveland and the Northern Counties 435 

Foreign and Colonial subscribers receiving incom- | Notices of Meetings ....... see - 435 

plete copies through ne ats use to Notes from the South- West 435 

communicate the fact to the Publisher, together with The Late Dr. A. D. vine 436 

the agent’s name and address. The Wear of Wire Rope 437 

oo. Development of the Art of Welding | ; 438 
When foreign subsoripti t by Post Offi MUI esses’ han.-codeeacaid teeineiateancacbetbnoaeata uae ees ... 438 
agen ye gsr gem hg °° | ‘The Institution of Mechanical Engineers wii . 439 


Orders, advice should be sent to the Publisher. 
ADVERTISEMENT RATES. 


The > for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 


Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accom all orders for single 
advertisements, otherwise insertion cannot 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The es are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practio- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 
Advertisements intended for insertion in the 








current week's issue must be delivered not | — 


later than mid-day on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of Publica- 
tion. Passed proofs must be in our hands by 
Saturday morning, otherwise they will be 
taken as correct. 


All accounts are pee to “ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 





AGENTS FOR “ ENGINEERING.” 


AUSTRALIA: Gordon and Gotch, Limited, Melbourne; Sydney : 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
H. A. Goddard, Limited, 225a, George- -street, Sydne 
Tait Book Company, 8, ‘Spring- -street, Sydney ; Xs wv 
z. a illmett and Company, Townsville, North Queensland. 

. Rigby, Adelaide, South Australia; Tait Book Com- 

), Queen- street, Melbourne, C.1. 

Brussels: E. F. Satchell, 5, Avenue Defré-Uccle. 
v. H Smith and Son, 71- 75, Bid. Adolphe Max. 

CaNaDA, Toronto, 2, Ont.: Wm. Dawson ~~ ~~ Service, 
Limited, 70, King- aot, East, Toronto, Ont. 

DENMARK, Copenhagen : Technical Press Bureau, Godsbanegade, 1. 

EDINBURGH: John Menzies and Company, Limited, Rose-street. | 

FRaNce, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 

—: Hermann J. Fromm, Potsdamer Str. 21a, Berlin, 


G assow : William Love, 219a, Argyle-street. John Menzies and 
Comp any, Limited, West Nile-street. 


— ling . Taraporevala, Sons and Company, Hornby-road, 
uv - 2a 

ITaLy : ‘Hoepli, Milan. Anonima Libraria Italiana, Torino, 
P im. any post office 

APAN, Tokio: Maruzen n Company, Limited, and all branches. 


M OOL: Mrs. Taylor, Landing Stages 

SenCHESTER: John Heywood, Limited, Deansgate. 

EW ZEALAND: Gordon on Goteh, Limited, Wellington, 
Auckland and Christchure 

‘ORWAY, Oslo : (J Boghandel, Carl Johans Gade, 


_ 41 and 43, 
SOUTH AFRICA : Central News Agency, Limited. Head Office— 
nnesb and Pretoria, Cape Town, Port Elizabeth, 
Bloemfontein, Durban and various branches and book- 
stalls throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Cape Town. 
AMERICA: Mitchell’s English Book Store, Cangallo, 
576-580, Buenos Aires. 
Tasmanta : 


NITED StarEs, New York: For 


Gordon and Gotch, Limited, Launceston, Hobart. 
The International 


CONTENTS. 
PAGE 
The Leipzig Fair (1ll00s.) ..:............-s-s-0sssersenseseeerseeens 421 
Literature.—Steam Turbine Operation. Dielectric 
Phenomena in High Voltage Cables. Patents for 
Inventions. Radio Interference and its cio" 
RE (ee MA IM eae ol Bd. ... 424 
The Detection of Pressure Fluctuations (Illus. yr, 425 
The Institution of Naval Architects ............0......... 425 
Aerodrome and Airway Lighting (JUlus.) . .. 428 
Power Generation from Process Steam . — 
The Brosius Electric Blast-Furnace ‘Tap- -Hole 
Stopping Machine (Jlus.)... oe 
Vitrified Wood-Wool as a Building Material. 431 


The Scammell Vertical-Type Refuse-Bin Carrier 
(Tlus.) .. 

Experimental Air ‘Compressors and rh ce 
Edinburgh ctor ied (lus. e iJ 


431 


Letters to the Editor.—Vibration in Steam- Turbine 
Buckets and Damping by Impact. Diesel Rail- 


car Transmission Systems _.............. ... 440 
Annuals and Reference Books —_ 
The Newcomen Society .... .. 441 
Notes on New ks... 442 


2-6-0 Type Locomotive for the London and North 
Eastern Railway (Jllus.) . 


Labour Notes _................... 444 
Dual-Purpose Fire Engine (Illus. ) ds wa. 445 
The Society of Naval Architects and Marine En- 
gineers, New York ’ ot .. 445 
Engineering Works Reorganisation—VI Sama . 446 
Photo-Electric Control in Industry (Illus.) . 448 
The Girco Diaphragm Pump (Jllus.) . 449 
The Third World Power Conference ..... 449 


Fire Precautions in Major Electrical Stations 


CRT. hoo. SAU IID UT casclSceod 451 
Two One-Page Plates. _ 4ABRODROM E-LI GHTI NG 
EQUIPMENT. VERTICAL-TYPE REFUSE- 


BIN CARRIER. 


ENGINEERING 


FRIDAY, APRIL 16, 1937. 








2|is no deterioration by fatigue. 


for instance, in No. 20 (c) of the Docks Regulations, 
1934,* which reads :— 

‘“No wire rope shall be used in hoisting or 
lowering if in any length of eight diameters the 
total number of visible broken wires exceeds 
10 per cent. of the total number of wires, or the 
rope shows signs of excessive wear, corrosion, or 
other defect which, in the opinion of the person 
who inspects it, renders it unfit for use.”’ 

It will be noted, however, that this regulation 
only lays down a specific ruling in the case of 
broken wires and the question of what constitutes 
excessive wear is left to the examiner. 

The reduction in strength of a wire rope depends 
on the loss of metallic cross-section, provided there 
To estimate the 
loss of cross-section it is necessary to obtain the 
thickness of metal worn off the wires. This cannot 
be obtained directly from the loss in diameter of 
the rope because compression of the core and 
internal wear are also capable of producing a 
reduction of the same order, If the width of the 
worn surface could be measured accurately the 
amount worn away might be deduced from this 
but the normal roughening and burring of the 
edges of the worn surface render this method 
impracticable. Some years ago Messrs. John A, 
Roebling’s Sons Company came to the conclusion 
that a better estimate of the amount of metal 
removed could be obtained by measuring the 
length of the worn surface of the outer wires in the 
case of ordinary lay ropes.t For Lang’s lay ropes 
it was found more convenient to measure the 
diagonal width across the worn surface of three or 
more wires, measuring from the end of the worn 
surface on one wire to the beginning of the worn 
surface on the fourth wire. In the case of ordinary 
lay the length increases with increase in the amount 
of wear, whereas in the measurement chosen for 
Lang’s lay it decreases. Nomographs were devised 
from which, if the amount of wear on the wires and 
the number of broken wires were known, the strength 
of a worn wire rope could be determined. These 
charts were based on the examination and tests of 
a large number of worn wire ropes, but as the 
relation between the lengths measured depends on 
the length of lay, they must clearly apply in the 
main to ropes having lays resembling the Roebling 
standards. The complete chart consists of two parts, 
the first having a nomograph in which the three verti- 
cal scales are rope diameter, worn length, and per- 
centage of wire diameter remaining. The second 
nomograph scales are percentage of wire diameter 
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THE WEAR OF WIRE ROPES. 


Tue problem of deciding when to scrap a worn 
wire rope has always occasioned a considerable 
amount of worry to those responsible for main- 
tenance, and to clarify the matter a good deal of 
research work has been carried out in recent years. 
Thus, the Institution of Mechanical Engineers had 
a Wire Ropes Research Committee in existence from 
1920 until 1935, in which period five reports were 
issued. These dealt largely with conditions of 
operation as affected by design, and considered as 
a main point the subject of fatigue from repeated 
| bending. It is also known that the subject has 
| been receiving the attention of the Safety in Mines 




















remaining, percentage of area of rope diameter intact, 
and number of broken wires in worst part. The 
first is used to give the percentage of wire diameter 
remaining, and this is transferred to the second 
nomograph to determine, in conjunction with the 
number of broken wires, the percentage of rope 
area intact. In a typical case, a l-in. diameter 
rope showing a worn length of 0-54 in. gave 
70 per cent. wire diameter remaining. With no 
broken wires this gave a rope area remaining of 
80 per cent. Similar charts were prepared for six 
types of round-strand rope in ordinary and Lang’s 
lay. Where the broken wires are not uniformly 
distributed throughout the strands, a correction has 
to be made which may reduce the effective area by 
as much as 10 per cent. 

The application of these diagrams has been 
recently investigated in a series of tests on 229 
specimens from 79 worn ropes, which were made 





Research Board, for whom investigations have 
been carried out by Professor S. M. Dixon and 
Dr. M. A. Hogan, this work, which is still being 
continued, being in charge of the latter since 
Professor Dixon’s retirement. This investigation 
has covered the examination of a large number of 
worn ropes, and the results have been published 
from time to time either in special papers issued 
by the Mines Department or in the annual report 
of the Board. The American Society of Mechanical 


work on the subject. 

In the past, however incomplete our knowledge, 
some working hypothesis has had to be adopted 
and there have been many attempts to devise rules 
which would ensure the removal of a rope before 
it had reached a dangerous condition, while allowing 
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a reasonable amount of wear. Such a rule is given, 


Engineers also has a special research committee at 
27 


June-July ; 
1932, 


tw 


at the United States Bureau of Standards} in 


co-operation with the Special Research Committee 


on Wire Rope, mentioned above, of the American 
Society of Mechanical Engineers. The specimens 
ranged in diameter from } in. to 3} in. and 18 
different types of construction were represented, 
all of round strand. They had been used on lifts, 
cranes, dredges, mine haulages, and on winders in 
vertical 


shafts. The specimens were examined, 
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the number of wires broken in the worst lay was 
counted, and the diameter and length of the worn 
surfaces measured. From this information the 
breaking strength was computed with the aid of 
the charts. The specimens were tested in tension, 
and the actual breaking load was somewhat greater 
than the value computed from the charts. Only 
in the case of 19 out of 109 specimens was the 
breaking strength less than the computed value. 
The most serious discrepancies occurred in ropes 
which had broken wires situated between the strands 
and not on the worn surface. These “ valley” 
breaks may have been due to internal wear or to 
fatigue, neither of which sources of deterioration | 
are takey into account in the charts. Corrosion 
was another cause of discrepancy. As the charts 
were only intended to apply to ropes undergoing 
external wear, these discrepancies do not affect the 
general result of the investigation, which was to} 
confirm the accuracy of the charts. 

It is to be noted that in these experiments the | 
same method of measuring the strength, a static | 
tensile test, was employed as in Roebling’s tests, 
on which the charts were based. Provided a rope | 
does not contain any wires cracked or broken 
by fatigue, there can be little objection to the use 
of a static tensile test for determining the strength. 
The case is entirely different, however, if broken or | 
cracked wires are present. In a static tensile | 
test very considerable friction is developed between | 
the wires and strands and a broken wire will take | 
up its load again in a very short distance. Conse- | 
quently, only those fractures which are situated 
within a couple of rope lays of the final break are 
effective in reducing the breaking strength. A wire 
rope in service is stressed while bending over pulleys 
or drams, and the wires are in relative motion, 
so that the friction between them is much reduced. 
This allows the broken wires over a considerable 
length of rope to form part of the fracture, and the 
tensile strength may be much less than in a static 
test. For example, in some laboratory tests carried | 
out at the German Experimental Mine* it was | 
found that the load required to break a worn rope | 
while moving over a pulley was only about a 
third of the tensile strength developed in a static 
test by an identical piece of rope with the same 
number of broken wires. Although this may have 
been an unusually low result, it is of considerable 
importance as illustrating the need for caution in 
interpreting the results of static tensile tests on 
ropes containing broken wires. 

Another reason for caution in dealing with ropes | 
containing broken wires is that the breakages have 
been produced by the action of repeated otreening, | 
which has also affected the remaining wires and | 
still continues to do so. Hence, if, say, 10 wires 
out of 54 have failed in fatigue, there is no reason | 
why any or all of the remaining wires should not 
fail within a relatively short time. Actually fatigue 
deterioration tends to proceed at an accelerating 
pace because the failure of some of the wires causes 
the remainder to be overloaded. 

In so far as the Roebling charts can be applied 
to ropes suffering external wear, but free from 
corrosion, fatigue and internal deterioration, the 
resuits can clearly be trustworthy, and similar 
charts for the types of rope commonly used in this 
country, if prepared, would probably fulfil quite a 
useful purpose 














THE DEVELOPMENT OF THE ART 
OF WELDING. 

Ir is sometimes stated, when referring to un- 
explained difficulties encountered in welding 
technique, that the art of welding is still in its 
infancy. The word, however, can only be used in 
a relative sense when it is recalled that electric 
welding was first introduced by Professor Elihu 
Thomson as long ago as 1886, that in 1890 Sir! 
Frederick Bramwell, F.R.S., read a paper, on the | 
process as applied to industry, before the Institution 
of Civil Engineers, and that, four years later, a 
contribution covering somewhat similar ground was 
presented at a meeting of the Institution of Mech- 
anical Engineers by Mr. B. A. Dobson. It must 





* H. Herbst, “Zur Bewertung von Drahtbriichen 
fir den Sicherheit von Férderseilen,'’ Bergbau, 1934, 125. 








| three in 1928. 


|ings to repair defects, points out that, strange as 


| success of welding, in so far as economy is con- 
}cerned, is a matter of straight lines and angles. 


| welding is not something to be ashamed of or to be 
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nevertheless be admitted that while a variety of 
welding processes were subsequently introduced 
and many improvements brought into plant and 
procedure, little headway appears to have been 
made in the engineering industry as a whole, and 
the art may be said to have been marking time 
for a long period. It is only since the war, and 
more particularly during the past decade or so, 
that real progress has been made. In fact, greater 
advances have been effected during the last ten 
years than at any other period in the history of the 
art. Research is gradually removing the doubts 
and misgivings of engineers, and, as a result, 
welding is steadily entering larger and larger fields. 
The searching inspection of welded seams, made 
possible by the development of the X-ray, the 


gamma-ray, and other non-destructive testing 
methods, has done much to improve welding 


technique and to reassure the uncertain and the 
sceptical. 

It is not surprising, therefore, that the subject 
of testing and inspection invariably occupied an 
important place on the agenda at the numerous 
conferences on welding held in recent years. More- 
over, much of the literature on welding published 
nowadays deals at greater or lesser length with 
radiographic tests, and, in this respect, the current 
issue of the quarterly Journal of the American 
Society of Naval Engineers, which is entirely devoted 
to the subject of welding, is no exception to the 
rule. We learn, for example, from Dr. J. C. Hodge, 
who is the author of one of the articles in the 
Journal, that there are now at least 48 industrial 
X-ray testing equipments in operation in the 
United States, compared with only one in 1924 and 
Thirty of these 48 installations are 
used in connection with the production of welded 
pressure vessels by 22 different boiler and pressure- 
vessel manufacturers. Another author, Mr. H. W. 
Hiemke, in an article on the welding of steel cast- 


it may seem, the employment of non-destructive 
methods of internal examination is now serving | 
to save many castings which formerly would have | 
been rejected by “rule-of-thumb” examination 
after a costly machining operation. He says that 
in a few cases the defects adjacent to a repair 
weld, as disclosed by a radiograph, are so extensive 
that salvage of the casting by additional repair is 
considered impracticable and uneconomical, and the 
casting is therefore rejected. He emphasises, how- 
ever, that such cases have been infrequent, and 
that, ordinarily, the use of radiography has been 
the means of salvaging castings, rather than of their 
rejection. 

The particular issue of the Journal to which we 
are referring contains seven articles, all of them by 
recognised authorities, who have materially helped 
the development of welding in the United States. 
We have already mentioned two of them, the others 
are Mr. N. L. Moehel, Mr. Everett Chapman, Mr. 
A. J. Moses, Mr. Bela Ronay, and Mr. W. C. Stewart. 
In the course of his contribution, entitled, “ Ten 
Years of Welding Development,” Mr. Mochel makes 
some interesting comments on design. He says 
that some time ago i came to be realised that if 
welded construction 1ust, in general, follow the 
pleasing curves of the old cast designs, much of 
the promised economy to be brought about by 
welding could not be sccured. Hence, the convic- 
tion has steadily grown that just as the success of 
casting was a matter of curves and roundness, so the 


He adds, moreover, that much progress has been 
made in the matter of the finish of welds. For 
several years it was a common practice to grind 
welds smooth, or to apply a coating of paint over 
the seam to hide the weld from sight. Present-day 
opinion, however, inclines to the view that good 


covered up, and every effort is made to give a seam 
the best finish possible and then leave the weld 
uncovered and open to inspection. 

The other authors deal with various aspects of 
welding and with the characteristics of different 
welding processes. Mr. Chapman devotes his 
article to a most important consideration in the 
production of a successful weld, namely, the 








characteristics of the parent metal. He points out 
the necessity for a low-carbon content in the stee| 
to be welded, and deals with the stress concentra- 
tions which follow the welding operation. In his 
discussion on the relative merits of automatic and 
manual electric-arc welding methods, Mr. Moses 
shows a strong preference for the latter. He believes 
that if the selection of the welding rod is the correct 
one, and if this is scientifically designed and manu- 
factured, only care and good craftsmanship are 
needed to turn out a successful job. He admits 
that the automatic process has been applied with 
more or less success to the longitudinal and girth 
seams of a restricted class of pressure vessels, such 
as boiler drums, but adds that, in this application, 
the quality of the weld has not proved superior to 
that obtained by manual control, nor has the 
expensive correction of defects been eliminated. 
The authors of the last two articles, namely, Mr. 
Ronay, who deals with “ Fusion Welding,” and Mr. 
Stewart, who writes on “ Naval Welding-Process 
Approval Tests,” also refer to the care which should 
be exercised on the choice of welding electrodes, 
and both agree that the weld metal should be of 
approximately the same chemical composition as 
that of the base metal. 

The main value of the articles to which we have 
made brief reference is that these constitute a 
review of the present position and probable future 
trend of the welding industry. The writers, who 
address themselves to these engineers, and they are 
many, who have had little time to take stock of 
a rapidly-developing art, are, as already stated, 
technicians who have been actively engaged in the 
developments which they describe, and, needless to 
say, are all enthusiastic exponents of the welding 
art. As is to be expected, the matter is treated 
largely from the standpoint of the American marine 
engineer, but, in spite of this, much of the informa- 
tion given will be found of interest to those engaged 
in many branches of the engineering industry on 
this side of the Atlantic. 








NOTES. 
EXTENSIONS TO EMPTRE BROADCASTING STATION. 


ALTHOUGH experimental transmissions had been 
made previously, Empire broadcasting may be said 
to have commenced in December, 1932, when a 
regular service was started from Daventry by the 
British Broadcasting Corporation. Two trans- 
mitters, made by Messrs, Standard Telephones and 
Cables, Limited, and capable of operating on wave- 
lengths from 14 m. to 50 m., were used for the 
service, in conjunction with directional aerials 
which covered the Empire in five separate zones. 
The arrangements were illustrated and described in 
some detail on page 749 of our 134th volume (1932). 
The reception obtained throughout the Empire has 
been generally satisfactory, although recently, we 
understand, it has suffered to some extent in 
comparison with the transmissions of certain Conti- 
nental stations using very much greater power. 
To remedy this, we have been informed by Sir Noe! 
Ashbridge, chief engineer of the British Broadcasting 
Corporation, it has been decided to install three new 
transmitters at Daventry, each of 50-kW capacity. 
and to employ them in conjunction with improved 
aerial systems, which will give a narrower beam and 
thus a greatly increased signal strength in all parts 
of the Empire. The three new transmitters, two of 
which are being supplied by Messrs. Standard Tele- 
phones and Cables, Limited, and one by Messrs. 
Marconi’s Wireless Telegraph Company, Limited. 
are now practically completed, and at least two of 
them are expected to be in service for the forth- 
coming Coronation broadcasts. The two existing 
transmitters, each with a nominal rated capacity 
of 10 kW, willstill be employed, as well as the original 
Chelmsford transmitter, G5SW, which has been 
reconstructed to operate on a power of 25 kW. The 
aggregate power of the six transmitters at Daventry 
will therefore amount to 195 kW. In all, we under- 
stand, 23 aerial arrays, capable of transmitting on 
15 wavelengths and in 12 different directions. will 
be employed and these involve the use of some 
6 miles of feeders. Most of the aerials are provided 
with reflectors which not only serve to concentrate 
the beam, but also avoid the echo effect which 
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would otherwise arise from the signals travelling 
round the earth in opposite directions. An inter- 
esting feature of the aerial system is a special form 
of aerial exchange which enables any of the trans- 
mitters to be connected to any of the arrays. 


RECRUITMENT FOR THE Royau AIR Force. 


When the expansion of the Royal Air Force was 
authorised by the Government in 1935, it was 
estimated that 2,500 pilots and 20,000 tradesmen 
and unskilled men would be required br March 31, 
1937. According to a statement issued last week by 
the Air Ministry, the actual number of pilots entered 
during the past two years is 2,141 and 234 candidates 
have also been selected for entry during the current 
financial year, making a total of 2,375 from civil 
life. In addition, 500 pilots have been obtained from 
within the services. The candidates from civil life 
were selected from nearly 14,000 applicants. Nearly 
21,000 airmen, or 1,000 more than the estimate, 
have been entered, and these include 7,500 aircraft 
hands and 2,000 wireless operators. The number 
of applicants in this case was nearly 66,000. The 
intake of boys has also risen considerably, so that 
the total strength of the Royal Air Force is now 
about 55,000, an increase of nearly 25,000 since the 
expansion started. As regards the current year, it 
is announced that 1,500 pilots, 4,000 aircraft appren- 
tices and boy entrants and 11,000 airmen will be 
required. Pilots, are entered by selection from 
candidates aged 17} years to 25 years, who have 
obtained the school certificate of the Oxford and 
Cambridge Schools Examination Board, or its 
equivalent. Boys must have had a secondary school 
standard of education, the age limits being 15 to 
17 in the case of aircraft apprentices, 15} to 17} in 
the case of boy entrants for training as wireless 
operators, armourers or photographers, and 15} to 
17} in the case of apprentice clerks. Vacancies 
exist for practically every type of tradesmen, 
including armourers, carpenters, fitters (aero-engine 
and torpedo), flight mechanics, electricians, flight 
riggers, machine tool setters and operators, metal 
workers and wireless operators. The age limits vary, 
but range from 17} to 42. 


Tue Inga Home EXutsirion. 

The twenty-first Daily Mail Ideal Home Exhibi- 
tion, which this year is again being held at Olympia, 
Kensington, London, W.14, was opened by T.R.H. 
the Duke and Duchess of Gloucester on March 30 
and will continue until April 24. As heretofore, the 
Exhibition is divided into a number of sections, 
including furnishing, heating and lighting, decora- 
tion and sanitation, refrigeration, building and 
gardening, housing, domestic labour saving, and 
food and cookery. Among the more spectacular 
exhibits are six fully equipped and furnished houses, 
specially built for the exhibition, and 16 gardens 
laid out in an annexe to the Grand Hall. While, 
as its name implies, the Exhibition is mainly intended 
for the display of household and domestic requisites, 
a few of the attainments of modern engineering are 
presented in a somewhat striking manner. For 
example, a full-scale replica of the 122-ft.-wide 
navigating bridge of the S.S. Queen Mary, built 
by Messrs. John Brown and Company, Limited, in 
collaboration with Messrs. Cunard White Star, 
Limited, and complete in every detail, is on view. 
Again, the Post Office display includes, in addition 
‘o modern telegraph, telephone and wireless appar- 
‘tus and instruments, one of the mail trains used 
on the Post Office underground railway in London, 
4 section through an underground telephone-cable 
chamber, and apparatus used at the Post Office 
research station at Dollis Hill. Another section of 
the Exhibition, which has been arranged by Messrs. 
Marconi E.M.I. Television, Limited, contains much 
of interest regarding the reception and transmission 
of television. As has been the case for some years 
past, ““SNtaybrite Street ’’ is an attractive feature of 
the exhibition. Disposed in close proximity to a 
central stand occupied by Messrs. Firth—Vickers 
“tainless Steels, Limited, Sheffield, are displays 
“ranged by leading users and distributors of Stay- 


re: steels in London and the provinces. The 
al Utilisation Council and the Combustion 
Appliance Makers’ Association (Solid Fuel) are 


number of modern labour-saving domestic heating 
and cooking appliances using coal, coke, anthracite 
and other solid fuels, while a wide range of gas 
water heaters and gas refrigerators are shown on 
the stand of Messrs. The Gas Light and Coke Com- 
pany. Other refrigerators of various types, and a 
wide range of water softeners, vacuum cleaners, 
garden equipment, washing machines, wringers, and 
kitchen and household equipment of all kinds, are 
shown on the various stands, of which there are 
altogether about 500. The Exhibition, which is 
well arranged and tastefully decorated throughout, 
oceupies some 500,000 sq. ft. of floor space, or nearly 
12 acres. 


LUBRICATION AND LUBRICANTS. 


For all practical purposes, the modern study of 
the science of lubrication may be said to date from 
the appointment by the Institution of Mechanical 
Engineers, some fifty-five years ago, of the Research 
Committee on Friction, which provided Beauchamp 
Tower with the opportunity to make his well-known 
experiments, more especially with bath-lubricated 
journal bearings. His report, presented in 1883, 
contained little more than the bare record of 
observations, but served to indicate to Professor 
Osborne Reynolds that the action of the lubricant 
in a fully-lubricated bearing was essentially hydro- 
dynamic in character, and thus led directly to 
Reynolds’ equally classical paper in 1886, in the 
Philosophical Transactions of the Royal Society. 
In that paper he demonstrated the importance of 
the convergent oil film, and developed his differen- 
tial equation for the pressure distribution within it, 
so laying the foundation for the great advance 
inaugurated by Michell twenty years later. Three 
additional reports by Tower were issued by the 
Research Committee on Friction, the last in 1891, 
and a number of useful papers on bearing design 
have been read since that date before the Institution 
of Mechanical Engineers, as elsewhere, but until 
recently no further action was taken by the Institu- 
tion as a body to continue, in the light of subsequent 
developments, the pioneer work which the Research 
Committee had initiated. The Council of the 
Institution has now decided, however, that the time 
is opportune for some attempt to co-ordinate the 
practical and theoretical knowledge of lubrication, 
bearing design, and kindred studies that has 
accumulated as a result of extended experience and 
individual research in a number of somewhat 
scattered fields, and to set on record, as compre- 
hensively, conveniently and compactly as possible, 
the present state of the art and science in all matters 
related to the subjects of lubrication and lubricants. 
With this object, arrangements are being made to 
hold a General Discussion in London, probably at 
the Institution, on October 13, 14 and 15, 1937, 
to centre round a series of approximately 100 papers 
contributed by leading authorities throughout the 
world, and organised in four main groups covering, 
respectively, journal and thrust bearings, including 
bearing materials, engine lubrication, general indus- 
trial applications of lubrication, and the properties 
and testing of lubricants. The principal technical 
institutions and societies have already signified their 
willingness to co-operate, and a general management 
committee has been appointed, comprising repre- 
sentatives from nearly 30 British institutions, 
under the chairmanship of Dr. H. J. Gough, F.R.S., 
with a small executive committee to arrange the 
detailed programme. The opening session will take 
place on the afternoon of Wednesday, October 13, 
when papers in the first group will be discussed. 
The second and third groups will occupy the morning 
and afternoon of the second day, and the Discussion 
will conclude on the Friday morning, which is to be 
devoted to the fourth group. If facilities can be 
arranged, it is hoped to organise an exhibition of 
materials and apparatus in connection with the 
Discussion. 


INTERNATIONAL Roap Coneress, 1938. 


By invitation of the Government of the Nether- 
lands, the eighth International Road Congress is 
to be held at The Hague from June 19 to July 2, 
1938. It will be recalled that the seventh congress 
of the series was held at Munich in September, 1934, 
and the sixth at Washington, U.S.A., in 1930. It 


attended by leading representatives of road and 
transport interests from the principal countries of 
the world, who will discuss important questions 
relating to road construction, road transport, and 
road accidents. As on previous occasions, ‘these 
problems will be examined in their international 
bearings, and the Congress will afford special oppor- 
tunities for the inspection of road works undertaken 
in the Netherlands. The subjects to be discussed 
will include the progress made since the Congress at 
Munich with the use of cement, brick, cast-iron, 
rubber and other materials for road surfacings, and 
with the preparation and use of tar, bitumen, and 
emulsions for the construction and maintenance of 
roads. Other subjects relate to accidents on roads 
and methods for their investigation and prevention ; 
the segregation of the various classes of traffic on 
highways and the provision of cycle tracks, foot- 
paths, parking places, &c.; the standardisation of 
carriageway surfacings from the points of view of 
slipperiness or rugosity and the degree to which 
they absorb artificial light ; and the examination 
of the sub-soil of roads. The British reporters in 
each section have been appointed and include 
Professor R. G. C. Batson, Mr. H. Hamer, Mr. H. J. 
Manzoni, Mr. T. Molyneux, Mr. W. P. Robinson, 
Mr. G. O. Lockwood, Mr. E. J. Elford, Mr. A. E. 
Kirkus, Lieut.-Colonel J. A. A. Pickard, D.S.O., 
Mr. T. Peirson Frank, Dr. W. H. Glanville, Professor 
R. G. H. Clements, and Mr. W. A. Macartney. The 
British Organising Committee of the Permanent 
International Association of Road Congresses will 
be charged to ensure the adequate representation of 
British interests and will, as in the case of previous 
Congresses, receive applications for membership. 
The headquarters of the Committee are at 7, White- 
hall-gardens, London, S8.W.1, where inquiries can 
be addressed to Mr. E. B. Hart, honorary secretary 
to the Committee. 





-- 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


An extra general meeting of the Institution of 
Mechanical Engineers was held on Friday, April 9, at 
Storey’s-gate, St. James’s Park, Westminster. This 
meeting, which was arranged by the Steam Group, 
was presided over by Mr, John Belliss, who opened 
it by explaining the object and method of 
the group meetings, which, in general, were of 
a more informal character than the one then 
assembled. 





SreAM FOR PRocEsS WORK. 


The meeting differed from the usual form of a 
general meeting in that a number of short papers, 
instead of a single contribution, were presented for 
discussion under the general title of ** Symposium 
of Papers on Special Aspects on the Use of Steam 
for Process Work.’ The first of these papers was 
by Mr. A. Stubbs, B.Sc., and was entitled ‘“* Power 
Generation from Process Steam.”’ It will be found 
in abridged form on page 430 of this issue. The 
second paper, by Mr. A. C. Hutchinson, B.Sc. (Eng.) 
and Mr. R. C. McLeod, was entitled ‘ Power- 
Generating Machinery for Process Steam Plants : 
an Outline with Special Reference to Smaller Instal- 
lations.”” A summary of this will be given in a sub- 
sequent issue. In the third paper, entitled ‘* The 
Nature of the Steam Demand in an Industrial 
Plant,” Dr. E. G. Ritchie dealt with the problems 
raised by the variation in steam demand, both in 
different industries and in plants of the same kind. 
Variations of the order of 40 per cent. to 60 per 
cent. above and below the average demand were 
common, while in collieries and iron and steel 
works the peak loads might easily reach three times 
the average. Methods of levelling up the boiler 
load were discussed. 

Of the three remaining papers, two dealt with 
special cases. Mr. J. W. Adams, in that entitled 
“Problems Encountered in the Application of 
Low-Pressure Steam for Process Heating in the 
Textile Industry,” described the changes made, and 
the results obtained, by the reorganisation of the 
steam supplies in a wool-combing factory. The 
paper entitled “Process Steam in the Steam 
Laundry,” by Mr. George A. Crosland, dealt with 
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heating of water for washing and rinsing purposes, 
the heating of metal chests of ironing machines and 
presses, and the heating of drying air by radiation 
from metal surfaces. The final paper was presented 
by Dipl.-Ing. A. Margolis, and, under the title 
** Heat Distribution,’’ described the steam-distribu- 
tion system of the district heating plant of Hamburg, 
in which system steam was satisfactorily transmitted 
over distances of as much as 6-2 miles. 

The discussion, which naturally ranged over all 
six papers, was opened by Mr. H. T. Sisson, who, 
referring to Mr. Adams’s comments on the opposition 
of foreman and subordinate engineers to proposed 
changes of practice, showed, by citing an example, 
that difficulties might be raised by the non-technical 
management, and advised that a clear understanding 
should be arrived at in this quarter also. He then 
referred to the paper by Mr. Margolis, and said it 
would be interesting to learn what form of insulation 
was used in the high-pressure mains which extended 
for lengths of nearly two miles and carried steam 
at a temperature of 660 deg. F. The maintenance 
of reasonably dry steam presented a rather intriguing 
question. It might be imagined that a film of 
condensate existed inside the pipe, but perhaps this 
was avoided, in which case the conditions were more 
understandable, as it had been found that super- 
heated steam and dry gas could be carried much 
greater distances if there were no liquid film to act 
as a conductor to the metal of the pipe. 

Captain J. D. Troup considered that the crux of 
the general problem was what was the ratio between 
the steam used for power and that used for process 
work. There were, at present, no adequate statistics 
of the requirements of various industries on the 
process side, and Dr. Ritchie’s paper had shown 
how greatly the demand could vary in even the 
same plant. The required information would seem to 
be difficult to obtain ; those concerned in the actual 
industries were, as a rule, unable to give it, as the 
steam used was not generally measured. A possible 
source would be those engineers who had studied 
individual industries, and he would suggest that 
the Steam Group should make organised effort to 
collect and tabulate data. A series of papers, for 
example, might be given by authorities on the 
laundry industry, from which particulars might 
emerge of the steam consumption of a specific size 
of laundry as a whole, and of the different sections 
of that laundry. Other industries could be similarly 
dealt with, and in time a body of information might 
be available which would, among other things, 
of considerable use in considering schemes 
of district heating such as that which had been 
described by Mr. Margolis. In conclusion, Captain 
Troup said that perhaps Dr. Ritchie’s experience 
would enable him to criticise the suggestion just 
made or to indicate a better method for collecting 
information of the kind which seemed desirable. 

Mr. Edward Belliss agreed with the previous 
speaker that an attempt should be made to obtain 
detailed information of what was involved in the 
provision of process steam, but thought that such 
information would be difficult to obtain from those 
directly concerned in the various industries as they 
were usually preoccupied with earning a living. 
Rather, he thought, it was a matter for those 
members of the Institution who possessed such 
information to pool it for the common good. Refer- 
ring to the papers of Mr. Adams and Mr. Crosland, 
he said that, in a particular industry or works, the 
cost of power generation might be only a small 
proportion of the total turnover, and so escaped 
the notice of the management. This attitude often 
discouraged attempts such as had been described 
in the papers referred to, and he had, personally, 
often found it difficult to induce managements to 
consider any improvements which would affect their 
turnover to an extent of, say, | per cent. or 2 per 
vent. He had generally found it possible to show 
that such savings could be considerably increased, 
and improvements in detail should not be neglected 
from apathy on the part of a management. The 
present papers, as well as others presented before 
the Institution, had convinced him that the best 
was not got out of much of the steam that was being 
generated and sufficient use was not made of expert 
experience. 

Mr. A. J. H. Fitt said a group of papers such as 
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were before the meeting was useful in bringing 
together manufacturer and user, both sides being 
represented on the platform. Mr. Stubbs’s paper 
called for closer study than he had so far been able 
to give to it, but he thought the assertion at the 
beginning of the paper that high temperatures and 
pressures were not required for process work was a 
little too general. These conditions might well be 
justified in certain cases. The figures given in this 
paper were based on coal at 16s. per ton. This was 
much lower than had to be paid in the Midlands and 
South of England, where the price was 25s. or 26s. 
per ton for good-quality coal. This discrepancy 
would put a different aspect on the conclusions 
arrived at inthe paper. The argument put forward 
by Mr. Hutchinson and Mr. McLeod seemed to be that 
process-steam power plants should be as simple as 
possible. He thought there was a tendency on the 
part of operating engineers to purchase plant of a 
more complicated nature than was really necessary. 
It should not be forgotten that such plants were 
often in the hands of men who were not thoroughly 
skilled, certainly not in turbine design, and in con- 
sequence the knowledge of how to get the best out 
of them was wanting. Dr. Ritchie had stressed 
the value of the steam accumulator, but in con- 
sidering a pass-out turbine installation this appliance 
was not invariably necessary. As a matter of fact, 
many such installations were working extremely 
well without one. The argument might have been 
strengthened with more definite figures. In referring 
to Mr. Margoli’s paper on the Hamburg district 
heating scheme, Mr. Fitt observed that the reason 
for the existence of the plant had scarcely been made 
plain. There again figures would have been useful 
to establish the economical basis of the scheme. 
Perhaps, however, it was based on a desire to reduce 
smoke in the city. Some further information as to 
how transmission losses had been kept down over 
such long distances would be interesting, as also 
particulars of the pipe maintenance required. 
Expansion joints of the gland type seemed likely 
to give recurring trouble. 

Mr. Howlett signified agreement with Mr. Crosland 
as to the limitations of superheated steam in laundry 
machinery. His firm had recently carried out some 
experiments to compare dry saturated steam at a 
pressure of 100 Ib. per square inch with steam at 
the same pressure superheated to a final temperature 
of 438 deg. F. The experiments showed that the 
output of the ironing machine concerned was 
reduced by 30 per cent. when superheated steam 
was employed. 

Mr. H. L. Guy, F.R.S., commenced by a commen- 
dation of some principles governing the introduction 
of a system of low-pressure steam for process heating 
as laid down in Mr. Adam’s paper, and suggested 
an extension of one of them. He then referred to 
the paper by Mr. Hutchinson and Mr. McLeod. 
Mr. Fitt, he said, had properly touched on the point 


| of simplicity of process apparatus, but the direction 


in which simplicity really lay was rarely appreciated. 
The apparatus, which was, in fact, the simplest for 
particular duties in combined power, heat, and 
steam installations, was not always the same. A 
single pass-out reducing turbine was the simplest 
in a small installation, but for a larger one a single 
machine would not be the most efficient. What 
was required in such a case was a specialised machine 
for each specialised job. The apparatus at Billing- 
harg for Imperial Chemical Industries was a case in 
point. Here there were three types of apparatus, viz., 
a back-pressure turbine, a feed-heating turbine and 
a condensing turbine, each doing only its own job. 
The installation after a trial of eight or nine years 
had proved to be very successful. At the time of 
its installation it was so great an advance as to be 
almost experimental, but it had proved very econo- 
mical and singularly free from trouble. The reason 
for this success was that there had been very expert 
assessment of the future duties of the plant ; that 
was, of the probable demand for power, the probable 
demand for evaporated water, and the probable 
demand for steam at different pressures. It was true 
that subsequently the relation between these quan- 
tities had become different from what had originally 
been expected, but, since there was a specialised 
machine for each function, it had been a very 
simple matter to operate each plant to suit the 
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particular duty which had to be met. There was a 
flexibility in the apparatus available which could 
not be possessed by a universal machine of the 
reducing-turbine type, where all the shafts were 
coupled together mechanically and their separate 
functions were interlocked. The paper under con- 
sideration mentioned the same point, as in it the 
authors said that “‘for a pass-out installation a 
back-pressure turbine combined with a low-pressure- 
to-condensing turbine which takes steam from the 
process main is a more efficient arrangement than a 
back-pressure and a_high-pressure-to-condensing 
turbine.” This required, to complete it, a statement 
to the effect that both were more efficient than the 
reducing turbine, provided that the installation was 
sufficiently large to warrant the separate plant. 
Major W. Gregson, asked if Mr. Crosland would 
state what methods were used in laundries for 
de-oiling exhaust steam when this was used by 
being blown directly into the water. It was a 
troublesome matter in feed-heating practice, more 
so with the reciprocating engine, with which pre- 


sumably laundries were fitted, than with the 
turbine. 
Mr. A. Cameron said that he considered the 


question of high temperature and volume were 
important in a process lay-out and that particular 
attention should be paid to the pipe system itself. 
It should not be overlooked that the nature of the 
steam might affect particular processes, an illus- 
tration of which he instanced in connection with a 
dyeing operation. Such a condition might arise 
from unsuitable feed-water treatment. 

After several other speakers had briefly raised 
various points, the discussion had to be closed, owing 
to the lateness of the hour, without a reply from 
any of the speakers, the Chairman intimating that 
such replies would be embodied in the Proceedings. 
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VIBRATION IN STEAM-TURBINE 
BUCKETS AND DAMPING BY 
IMPACT. 


To tHe Eprror oF ENGINEERING. 


Str,—In connection with his letter in ENGUNEERLNG 
of April 9, page 401, I should like to ask Mr. Ker Wilson 
by what mechanism a freely suspended impactor, on 
the lines described by Mr. Paget in his article, could 
‘function as an absorber ” of the energy of vibration 
of the steam-turbine bucket if it does not strike th 
walls of the enclosure, in whatever way “ its mass is 
chosen to permit vibration without impact.” It must 
be presumed that vibrational energy is continuously 
being put into the turbine bucket by the steam, and 
that the amplitude of vibration of the bucket increases 
to such a value that the rate of energy dissipation from 
the bucket, due to all causes, becomes equal to the rate 
at which vibrational energy is being put into the bucket 
from the steam. ’ 

The absorption of vibrational energy by means of an 
auxiliary resonating system is of course well known, but 
ultimately the energy must be dissipated in the form 
of heat by friction, impact, or by some other mechanism. 
An auxiliary resonating system therefore only absorbs 
energy from another vibrating system (in this case the 
bucket) due to the existence of damping in the auxiliary 
system. If the damping factor of the auxiliary system 
is large, then it is only necessary for it to vibrate with 
a relatively small amplitude to dissipate energy at the 
required rate. If, on the other hand, the damping 
factor is very small, then the amplitude necessary to 
effect the same rate of energy dissipation must 
relatively very large. A simple calculation will show 
that if any reasonable coefficient of friction is taken 
at the ball suspension of the impactor, the damping 
factor of the impactor described by Mr. Paget is quit 
small, so that a large amplitude of vibration of th 
impactor would be necessary to dissipate vibrational 
energy from the bucket by this means at the rates 
indicated in his article. However, if impact is to be 
avoided, the maximum possible amplitude of vibration 
of the extreme end of the impactor relative to the 
bucket can only be + 0-0045 in. in the optimum design 
given in the article, which is exceedingly small. There 
fore, with a small damping factor and a small a mplitude 
of vibration, the rate of energy dissipation will be 
practically negligible. On the other hand, as soon “f 
impact with the walls occurs, the effective damping © 
the impactor (and therefore of the bucket) will increas 
to a useful value. 

I think that when mechanical resonating systems 0! 
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this and similar types are being considered, the resonant 
properties of the system are often given undue pro- 
minence to the exclusion of the damping in the system, 
whereas the latter is really the essential property. A 
greater use of the electrical analogy of such mechanical 
systems, even though such analogy is only approximate, 
would help to correct this as it is very difficult to 
consider an electrical circuit without resistance, as well 
as inductance and capacity. Mechanical resonance 
js often used only because resistance is not, or cannot, 
be made high enough, whereas a system with approxi- 
mately “ critical”? damping, or an aperiodic system, 
would be much better. With the impact damping 
described, there is no need for resonance, because the 
effective resistance to vibration of the impactor is high 
enough. The electrical analogy of this system also 
shows that the coefficient of coupling between the two 
systems without impact is much too small to allow 
a useful amount of energy to be transferred to the 
impactor, even if its amplitude were not limited to 
+ 0-0045 in. This is readily seen from the fact that 
the impactor is suspended from the root of the bucket, 
at which point the amplitude of vibration of the bucket 
is practically zero. 

It will, of course, be understood that this criticism 
does not apply at all to the use of the impactor as 
described by Mr. Paget, since impact with the end of 
the rod where the amplitude of the vibration of the 
bucket is a maximum provides both the necessary 
damping and coupling coefficient, but only to the 
hypothetical case of a freely-suspended rod which is 
permitted to vibrate but without impact. 

Yours faithfully, 
Evetyn 8. L. Brace. 
129, Ebury-street, 
London, §.W.1. 
April 9, 1937. 





DIESEL RAILCAR TRANSMISSION 
SYSTEMS. 


To THE Eprror or ENGINEERING. 


Sm,—I read with interest Mr. Lysholm’s letter in your 
issue of December 25, on page 704, and, as repeated 
reference is made to the Ganz transmission and to the 
tests carried out thereupon, I should like to direct 
attention to a few points. First, I would remark that, 
probably due to oversight, Mr. Lysholm, when enume- 
rating the parts of the Ganz transmission, made refer- 
ence to three pairs of working gears inside the gearbox 
instead of the two pairs actually working. He also 
seems to have disregarded the fact that at any speed 
two of the five clutches are engaged, so that at any 
time only three of the clutches are idling instead of 
four, as assumed by Mr. Lysholm. It should also be 
noted that, in direct drive, the power is not trans- 
mitted within the gearbox proper through any gears, 
which reduces the number of working gears by a 
further two pairs, if comparison is made on the same 
basis, i.e., if both*the hydraulic and the mechanical 
drive are investigated in direct drive. 

Regarding the dry-dise friction clutch, I would 
mention that on measuring the slip in several instances 
I never found it to exceed one per thousand. There 
being no stationary part, the torque transmitted is 
necessarily equal on the primary and on the secondary 
shafts, and thus as the percentage of slip also represents 
the total of losses, the latter are entirely negligible. 
Taking all these considerations into account, the figures 
obtained by Mr. Lysholm are subject to some modifica- 
tion, and the introduction of a factor of correction will 
be found practically unnecessary. 

In comparing Ganz and Lysholm transmissions, it 
may be misleading to omit a number of gears in the 
second-mentioned system as unnecessary, simply 
because these gears are altogether independent of the 
system of the converter, and are necessitated merely 
by a suitable location of the power plant in the railcar. 
If the power plant is built into the bogie, and the out- 
put is beyond the limit where single-axle drive gives 
sufficient safety, the engine will have to be raised clear 
of the bevel-gear drive of the first axle, thus entailing 
the employment of a pair of displacing gears imme- 
diately behind the engine, if the converter, either 
mechanical or hydraulic, is not to project into the interior 
ofthe car. Similarly, displacing gears are indispensable, 
behind the converter, if the propeller shaft is not to 
foul the converter and the engine. With actual dimen- 
‘ions the distance is generally such as can be suitably 

mdged-over by a train of at least three gears. Con- 
sidering all these factors, there may, in my opinion, 
be only a shade of a difference, if any, between actual 
figures and those assumed by Mr. Higgs. 

_In general, I am unable to approve of the method of 
“ingling out by estimation only, component values from 
the results of a test carried out on a complete trans- 
mission, and I do not believe such efforts can ever be 
‘uccessful. Figures thus obtained may be largely subject 
‘© individual differences in reasoning, and, in any 





“reumstances, may be misleading. When making our 














tests, which were carried out in the presence of experts, 
my firm was guided by the very practical consideration 
that there is no experimental arrangement, and no way 
of ingenious reasoning, which gives a closer approxima- 
tion of the actual conditions of a complete 300-h.p. 
transmission than that complete 300-h.p. transmission 
itself. I do not think that Mr. Lysholm’s proposal to 
dispense with the fan for the cooler would be very 
serviceable in practice for such outputs. Exposing the 
cooler to natural draught would increase the frontal 
area of the car body, and would cause an increase of 
the air resistance, which would certainly cost more 
in power than that required to drive the fan. So far, 
I know, builders of hydraulic drives of the size in 
question invariably employ fans for their coolers. 

In his Fig. 1, Mr. Lysholm has drawn another curve 
b, regarding the construction of which I am some- 
what puzzled. I fail to see the reason why this curve 
should be parallel to the curves of the individual speeds, 
in view of the fact that curve a is. composed of five 
independent efficiency curves, each of them running 
from about two-thirds engine speed to full speed. If 
any such extrapolation of the curve of the direct speed 
be allowed at all, we might obtain a much better 
approximation of actual conditions by considering that 
the losses have to be proportional to the coefficient of 
friction. Stribeck’s investigations in this field have 
shown this coefficient to be considerable at low speeds, 
then to drop rapidly to a minimum value with the 
increase of speed, and finally to rise again slowly as the 
8 further increases. Accordingly, the curve of the 
frictional losses of gears should be similar in character, 
and it is very probable that the actual continuation 
of the 5th speed section of the curve a will show a 
slight, although always diminishing, rise towards the 
lower speeds, and below a certain speed will undergo 
a sudden drop. This would give much more acceptable 
results than the curve constructed by Mr. Lysholm. 
I have no doubt that Mr. Higgs’s studies of accelera- 
tions and balancing speeds give a very good practical 
approach of actual conditions. In writing this letter 
I have no intention of entering into a discussion; I only 
feel it my duty to inform the readers of ENGINEERING 
of my views so far as Ganz transmissions are con- 
cerned. 

Yours faithfully, 
V. LExet, 
Chief Designer of Transmissions. 

Ganz and Company, Limited, 

Budapest. 








ANNUALS AND REFERENCE BOOKS. 


Mining Year Book.—The 1937 edition of this old- 
established work of reference has recently been pub- 
lished. Compiled by Mr. W. E. Skinner, it contains 
detailed particulars concerning upwards of 1,300 gold, 
diamond, copper, tin, platinum, silver, and iron mines, 
collieries, and exploration and mining investment 
companies in all parts of the world. The arrangement 
is alphabetical, and the information given includes 
the names of the directors and principal officials, the 
date of establishment, the seat of operations, a brief 
description of the property, the plant erected or in 
course of erection, present working results and ore 
reserves, and financial data. At the end of the book 
are to be found lists of mining directors and of mining 
and consulting engineers, mine managers and agents, 
while in a supplementary index are given the names 
of private and dormant companies and concerns 
which have ceased to be of public or market interest. 
A useful glossary of mining terms is also included in 
the volume. The book is obtainable, price 20s. net, 
or 20s. 6d. post free inland and 21s. 6d. post free abroad, 
from Mr. W. E. Skinner, 15, Dowgate-hill, London, 
E.C.4, or from The Financial Times, 72, Coleman-street, 
London, E.C.2. 

The Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1937.—Compiled under the direction of the 
Editor of Shipbuilding and Shipping Record, the 
35th edition of this useful annual directory has been 
issued by Messrs. The Directory Publishing Company, 
Limited, 33, Tothill-street, Westminster, 8S.W.1. The 
shipping section of the volume contains information 
concerning the ownership of any specific British and 
foreign vessel, the name of its constructors and that 
of the builders of its engines, and the year of its going 
into commission. Other data given include the gross, 
net and deadweight tonnages; the nger accom- 
modation; the draught and the speed of the ship; 
and in the case of many of the cargo vessels the cubic 
capacities of the holds. The shipbuilding section con- 
tains details of the shipyards and marine-engineering 
establishments at home and abroad, including output 
capacity and ship-repairing facilities. In all cases the 
names of the directors and principal officials, and the 
office addresses, codes employed, &c., of the shipping line 
or of the shipbuilding or marine-engineering establish- 
ment concerned are given. At the end of the volume 
appear lists of consulting marine engineers and naval 





architects, and of societies, associations and federations 
connected with shipping and shipbuilding, Govern- 
ment departments concerned with marine work, and 
the classification societies of the world, are dealt with 
in a separate section. The mass of information which 
the directory contains is compressed within 800 pages, 
so that the book is of handy desk size. The various 
indexes are very complete and contain upwards of 
25,000 individual references. The price of the volume 


is 20s. net. 

The B.B.C. Annual, 1937.—An account of the 
principal activities of the British ne Corpora- 
tion is given each year in The B.B.C. Annual, the 1937 
edition of which has recently been published. This 
covers the period from January 1 to December 31, 
1936, and it will be remembered that the Corporation’s 
charter expired on the latter date, but has been extended 
by the Government for a further ten years on the 
recommendation of the Ullswater Committee. Many 
will regard the inauguration of regular transmissions 
of high-definition television from Alexandra Palace in 
November as the outstanding feature of the year’s 
activities and will find the brief description of the 
transmitting station and the simple explanation of the 
methods of transmitting and receiving pictures given 
in the volume of considerable interest. Two maps of 
the Greater London area showing field-strength contours 
at heights of 2-5 m. and of 10 m. to 15 m. from the 
ground level are reproduced in the book and will be 
found useful by those concerned with tclevision recep- 
tion. We may remind our readers that a complete 
technical description of the equipment at Alexandra 
Palace was given on pages 232 and 258 of the previous 
volume of ENGINEERING. Other important events 
during the year dealt with in the volume were the 
opening of the Northern Ireland Regional station in 
March and the inauguration of the station at Burg- 
head, near Elgin, in October. Both these stations were 
illustrated and described in our columns at the 
time. Data included indicate that the number of 
broadcast reception licences issued at the end of the 
year had nearly reached the eight million mark, 
the actual number being 7,955,944. This figure, it is 
of interest to note, shows an increase of well over half 
a million in comparison with that for December 31, 
1935. Incidentally, it is estimated that about 65 per 
cent. of the households in Great Britain and Northern 
Ireland are now equipped with some form of broadcast- 
receiving apparatus, and the corresponding figure for 
Hertfordshire alone is as high as 98 per cent. The 
Annual is obtainable from the B.B.C. Publications 
Department, 35, High-street, Marylebone, London, 
W.1, or from any of the Corporation’s Regional offices. 
Its price is 2s. 6d., or 38. post free. 








THE NEWCOMEN SOCIETY. 


At a meeting of the Newcomen Society held at the 
Science Museum on March 17, Mr. J. W. Young read a 
paper entitled “ Notes on the Practical Development 
of the Oil Engine.” When Messrs, R. Hornsby and 
Sons, Limited, in the early ‘nineties of last century, 
on the advice of their chief engineer, Mr. Robert 
Edwards, took up the development of the oil engine 
invented by Herbert Akroyd Stuart, Mr. Young was 
placed in charge of the experimental work at Grantham, 
and his paper contained much information on the 
difficulties which had to be overcome before the 
Hornsby-Akroyd engine was a success. 

Though the history of the internal-combustion engine 
goes back to the experiments of Hautefeuille, Huygens 
and Papin in the seventeenth century, the development 
of the oil engine may be said to be one of the results of 
the discovery of petroleum in the United States in 1859. 
G. B. Brayton, of Philadelphia, in 1873, invented an 
engine to use petroleum as a fuel, and many of his 
engines were made in the United States and a few 
in England. The principle on which they worked 
was sound, but they were complicated and unreliable 
and eventually fell into disuse. Nevertheless, Brayton 
must be regarded as one of the originators of the 
modern petroleum engine. Ten years after Brayton, 
in 1883, J. Spiel, a German inventor, patented a 
petroleum-spirit engine, and, in 1885, Messrs. Priestman 
Brothers, of Hull, developed the Etéve engine, the 
first really successful engine to use commercial lamp 
oils. The Priestmans deserve considerably more credit 
for the good work they did on the oil engine than has 
so far been accorded to them. 

In 1886, Herbert Akroyd Stuart, then 22 years 
of age, obtained his first patent for an oil engine, 
but his two really important patents were No. 7146, 
of May, 1890, and No. 15,994, of October, 1890, the 
former of which clearly covered compression ignition 
and also timed injection for controlling the point of 
ignition, the whole of the air charge being drawn 
directly into the vaporiser; the latter, No. 15,994, 
covered the contracted neck to the vaporiser, which 








had been claimed in the provisional specification of 
No. 7146 but was disclaimed in the final specification, 
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also the admission of the whole of the air supply on 
the cylinder side of the neck, and oil injection without 
air into the vaporiser during the suction stroke. 
Stuart himself made several experimental engines 
and then offered the manufacturing rights to the leading 
makers of gas engines, who declined the offer. It was 
after this that Messrs. Hornsby agreed to develop the 
engine on a royalty basis, and in 1891 the experimental 
engines made by Stuart were handed over to them. 
Then followed a long series of trials and alterations. 
One of the major changes called for was the design 
of the vaporiser. The mechanical problems, such as 
the correct fit of pistons, the strength of piston rings, 
&c,, were relatively easy of solution compared with the 
problem of combustion. In the matter of the correct 





proportion of the combustion chamber and the con- | 


nected valves lay the main secret of the Hornsby- | 
Akroyd engine. A plus or minus difference of } in. 
from the correct diameter of the vaporiser neck made 
all the difference between an unsatisfactory engine and 
a satisfactory one. As the Hornsby-Akroyd engines 
were frequently sent abroad to work at altitudes up 
to 15,000 ft. above sea level, Mr. Young was sent to | 


| 
| 
| 
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India to carry out trials at various elevations up to| price 19 francs, completes the series. The first two 
Both lubricating and fuel oils called for| chapters of this volume form a brief kinematic and 
extensive investigation in the early days of the oil | 4@ynamic study of transmission gearing, and should be 
At that time the refining of mineral lubrica- read in conjunction with Vols. land Il. The methods 
ting oils did not eliminate certain resinous bodies, | Shown of accurate, as well as approximate, eomputa- 
and these formed a varnish-like deposit on cylinder | on of numbers of gear teeth to give required ratios, 
and piston which when cool locked the piston so firmly | Fe Interesting. A few numerical errors in this section 
that a screw-jack was sometimes needed to free it. | Will doubtless be corrected subsequently. Types of 
The oil refiners succeeded eventually in removing the | 8°@ting considered include ordinary and epicyclic 
The | trains, the Humpage gear, and differential gears. 
question of fuel oil was most perplexing. Akrovd | Transmission gearing for electric locomotives forms 
Stuart in his experiments had used a residue from the | the subject-matter of the third chapter. The author 

|} regards these locomotives as falling into two main 


R000 ft. 


engine 


undesirable resinous bodies from the lubricants. 


manufacture of a turpentine substitute. Messrs. 
Hornsby obtained an option on the whole of the manu- 
facture and sold it as “* Hornsby’s Special Vaporising 
Oil, 8.V.0.” Then Russian oil appeared on the market 
and was found superior to “ 8.V.0.,” but consignments 
differed in their qualities. Mr. Young was therefore 
sent to Baku, where, through the co-operation of 
Messrs. Nobel Brothers, a uniform standard of distilla- 
tion was introduced. It was Nobel’s chief 
chemist, Dr. Carl Treamann, who pointed out that the 
superiority of Russian to Scottish or American oil was 
probably due to a difference in molecular structure. 

As regards the development of the Hornsby-Akroyd 
engine, Akroyd Stuart himself took no further part | 
after June, 1891; neither did he enter the Hornsby 
works after that date. This, however, did not alter 
the fact that Stuart and his co-patentee, Charles 
Richard Binnie, discovered the principles underlying | 
all of the most successful oil engines in use to-day, | 
and it is gratifying to note that they, unlike many 
inventors, reaped a rich reward for their labours. 
About 1900, Stuart emigrated to Western Australia, 
and it was there that he died on February 19, 1927, | 
at the age of 63. His body was afterwards brought to | 
England and interred in the family vault at Akroyd 
Cemetery, Halifax, Yorkshire. 


Messrs. 
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NOTES ON NEW BOOKS. 

Tue first number of a new series of monographs and 
reports relating to metallurgy has been issued by 
the Institute of Metals, 36, Victoria-street, London, 
S.W.1. This, a little volume containing 120 pages | 
and bound in green limp-cloth covers, is entitled The | 
Structure of Metals and Alloys, and is by Dr. W. Hume 
Rothery. Briefly stated, the book constitutes a succinct 
account of certain of the more important phases of the | 
research work carried out during the last 15 years on 
the crystal structure of metals and alloys. The book is 
divided into six parts, dealing respectively with the 
electronic background to metallurgy, the crystal 
structure of the elements, the atomic radii of the ele- | 
ments, primary metallic solid solutions, intermediate | 
phases in alloy systems, and imperfections in crystals 
and deviations from the ideal lattice. Throughout, 
the author has endeavoured to explain a complicated 
subject in as simple language as possible. Even so, 
some of the matter is difficult to follow, but many | 
readers will be glad that the 
graphic notation has been avoided, that the thermo- 
dynamic treatment of equilibrium diagrams—a most 
confusing subject at the present time 


matics is not called for. It is interesting to note that | 
in cases of doubt no attempt has been made to sum- 
marise a number of conflicting theories, which in all | 
probability would merely perplex the reader. Instead, | 
the position from one point of view, with an indication | 
of its limitations, has been described, and while this 
procedure possesses some disadvantages, it enables 
the inquirer to grasp some of the fundamentals of such 
an involved subject as, for instance, primary metallic 
solid solutions. The copious references given are an 


indication of the exceedingly wide range covered by | boilers having three steam drums, resulting in a 
the book and also, incidentally, of the industry of its | notable reduction in the air pressure to be maintained 





| tion of the relevant elements of metallurgy, and a 


The 


| which may give rise to difficulties. 


|ture death of the author. 


fundamental information, such as the reductions on 


| applied to a selected commodity in a particular market 


| will be able to follow exactly how market research 
| abroad can be conducted. 


use of the crystallo- | Institution of Naval Architects was held in Paris, from 


——has not been | book of 750 closely-printed pages, entitled Bulletin 
referred to, and that a knowledge of higher mathe-| de [Association Technique Maritime e Aéronautique, 
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author. The illustrations, of which there are 60. 
are of a high standard; they show typical atomic 
structures and thermal equilibrium and other diagrams 
We have no hesitation in warmly commending the 
book, the price of which is 3s. 6d., post free, to metal- 
lurgists, physicists, chemists, and scientists generally, 
be they students or men of mature age and experience, 


The widespread use of gearing is sufficient evidence 
of its importance in the engineering world and a well- 
written book on the subject needs no apology. That 
of M. Jean Perignon, entitled Théorie et Technologie des 
Engrenages, comprises three volumes, of which two 
were published some time ago. The first volume 
consisted of a kinematic and dynamic study of the 
theory of gearing. In the second volume, a presenta- 


theoretical consideration of the cutting of metals, led 
up to a study of the manufacture of gears, and finally 
to various problems connected with their running. 
third volume, entitled Les Transmissions par 
Engrenages, recently published by Dunod, of Paris, 





groups, according to whether the driving motors do, 
or do not, form part of the unsprung weight, the 
relative advantages and disadvantages of each group 
being reviewed. Types of coupling are next con- 
sidered, together with details of the transmission gearing 
of many locomotives representative of best modern 
practice. The fourth, and concluding, chapter is 
devoted to marine reduction gearing. The author 
systematically studies the construction of this type of 
gear, paying particular attention to those points 
It is probable that 
the list of practical applications of gearing would have 
been extended greatly, had it not been for the prema- 
The text, of 78 pages, 
which is in French, is illustrated with 47 figures. All 
interested in gearing problems will find this work of 
value, but it is advisable to read all three volumes. 


The Research Committee of the Institute of Export 
has published the first of a series of reports which it is 
preparing on export problems and this can be obtained 
directly from the Secretary at 11, Aldwych, London, 
W.C.2, the price being 4s. 4d. post free. Under the title 
of Market Research Abroad it is pointed out that the 
subject is a comparatively new one and may be defined 
generally as the process of finding out the buying habits 
of the people. To the exporter it has, however, the 
wider meaning of an organised inquiry into those con- 
ditions which affect the exportation of goods or services 
and the drawing of conclusions regarding the best 
methods of coping with these conditions. Some lines 
of approach to this problem are indicated and some 
general principles are laid down. For instance, certain 


importation to a particular country, must first be 
obtained. This must be followed by statistical infor- 
mation relating to, the potential market, the extent to 
which it is covered by climatic conditions, &c., and by 
particular information relating to the exact needs of 
the market. The sources from which such information 
can be drawn are tabulated and a model questionnaire 


is included. 


In this way it is hoped that the reader 


The 40th annual general meeting of the French 


June 9 to 12 of last year, and the record of the proceed- 
ings has recently been issued in the usual form, viz., a 


Volume 40, 1936. It opens with the usual data on the 
administration of the Institution, followed by the 
address delivered by the president, M. E. Rousseau. 
The presidential address is interesting, and deals 
exclusively with naval matters. It recalls the progress 
made during the preceding year in French naval 
construction, and mentions a notable extension in the 
use of welding in the building of ships’ hulls and the 
improvement of armour plates. Great progress has 
also been made m the design and construction of 











in the closed stokeholds, without detrimental intlucnc 


upon the working of the furnaces. The design of 
boilers having four steam drums and provided with 
air heaters has also been perfected, this being con- 
ducive to increased efficiency and allowing a higher 
rate of combustion; the working pressure has been 
increased to 35 kg. per sq. cm, (497-8 Ib. per sq. in.), 
and the superheat temperature to 385 deg. C. (725 deg. 
Fahr.). Further progress has resulted in a notable 
improvement in the fans, in the circulating pumps, 
and in the cutting of the reduction gears. When 
the address was delivered, the liner Queen Mary had 
just completed her first crossing to New York; her 
characteristic features were referred to in the address, 
together with those of the Normandie, and particulars 
were given respecting other merchant ships recently 
put in service by several countries. Progress in aero- 
nautics also occupied a large part of the address 
The papers read and discussed numbered 27, of which 
8 covered aeronautical questions; they were mainly 
of a theoretical nature, apart from those dealing with 
more practical subjects, such as the constitution and 
effectiveness of anti-fouling compositions, recent 
improvements in apparatus for measuring local defor- 
mation, the testing of welds, and corrosion tests. Th 
book can be obtained, at the price of 265-70 francs, 
post free, from the offices of the Association, 7, Ru 


| de Madrid, Paris. 


By encouraging the preparation and issue of pamph- 
lets and data sheets bearing directly upon the various 
phases of their work, the Association of Engineering 
and Shipbuilding Draughtsmen do great service to 
those engaged in these crafts. Of the former, two 
recent publications are such as are likely to prove 
useful both in and out of the drawing office. In 
Mechanical Tests for Engineering Materials (London : 
The Draughtsman Publishing Company, Limited. 
4s, net.) Mr. A. M. Roberts, B.Sc., gathers together in 
convenient form for the guidance of draughtsmen data 
on the most suitable acceptance tests to incorporate 
in their specifications. He has made a selection of the 
more usual forms of test, and has briefly and concisely 
described their methods, purposes and applications in 
such a way as to give—without introducing non- 
essential details and arguments—a clear idea of the 
nature and practical value of each. The final section, 
dealing with test procedure, will certainly be much 
appreciated, and the pamphlet can be recommended 
for use in all departments indirectly interested in this 
subject. One having a more limited appeal is Mr. R. 
McCrae’s The Application of Influence Lines to the 
Stress Analysis of Beams and Lattice Girders—Part II, 
price 2s. net. It follows closely on Part I, which 
dealt with beams, and completes the author’s purpose 
by emphasising the equal simplicity with which 
influence lines can be used to determine maximum 
forces in members of lattice girders. As an example 
typical of all cases, a Warren girder under two systems 
of loading has been completely analysed, and with 
this guide and the author’s exposition of the method, 
no difficulty should be experienced in other applications. 


Developments in stamping and press-tool work have 
oceurred rapidly in recent times and, like many 
others, the subject is becoming highly specialised. 
A survey of this branch of engineering has been under 
taken by Mr. E. Géhre and has recently appeared in 
two parts under the general title Werkzeuge und Pressen 
der Stanzerei. Part I deals with tools for the cutting, 
bending and drawing of metals, &c. Part Il deals 
particularly with presses and stamping. ‘The work 
gives the reader a clear and comprehensive survey 
of the subject and also makes suggestions for the 
improvement and more economical organisation of this 
class of work. Although the book only deals with the 
constructive details so far as these are necessary to the 
knowledge of the operator, it will no doubt prove 
useful to the designer. Opening with a short section 
dealing with the shearing of metals and the preparation 
of material for stamping, the principal part of the book 
is devoted to the design and methods of operation, as 
well as the maintenance, of various types of presses. 
In sections of the book special attention is given to 
deep drawing in the light of the most modern experience, 
and the problems of the mass production of st umpings 
and so on are well handled. The illustrations are good 
and the diagrams are so arranged that they can be 


studied separately and with great convenience. In 
addition, they are exceedingly well chosen to llustrate 
any point it js desired to bring out while th: ir clarity 
of detail leaves little to be desired. The book con- 
cludes with a section on accident prevention, which 
again is nowadays a most important subject in = 
class of work. It is published, at the price of Kt i 
marks, by V.D.1.-Verlag G.m.b.H., Berlin, N.W.’. 
Boiler Management, Maintenance and Inspect on 


Messrs. H. C. Armstrong and C. V. Lewis, prc 
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net (Messrs. Charles Griffin and Company, Limited, 
London), is described in a sub-title as “‘ a Handbook for 
Boiler Owners and Boiler Attendants.”’ Detailed exami- 
nation of the book gives the impression that it is likely 
to be more useful to the former than to the latter 
unless the term “ attendants ” is taken to mean those 
in charge of a boiler plant and is not merely a 
euphemism for stoker. In the latter sense many of the 
matters dealt with are outside the stoker’s control. 
This does not mean, however, that the book is too 
abstruse ; on the contrary, it is written in a plain, 
straightforward style and contains so much sound 
practical advice that it can be confidently recom- 
mended. A number of the hints, rules and “ tips,” 
although perhaps current orally, we do not remember 
to have seen in print before, and these give value and 
freshness to a subject already fairly fully written about. 
It may be said that the work does not cover the large 
extra-high pressure boiler found in the power stations 
of to-day, but is concerned with plant such as are 
likely to be found in an engineering works, textile 
factory or other general industrial organisation. A 
light blemish is the mention of certain proprietary 
*pparatus, but this, though perhaps tending to narrow- 
ness In some directions, does not destroy the book’s 
practical value. 








nian ENANCE SCHOLARSHIPS IN ARCHITECTURE.— 
he Royal Institute of British Architects offer for award, 
im July, six maintenance scholarships in architecture, 


tenable trom October 1. The scholarships will be held, 
a first instance, for one year and will be renewable 
othe ad further periods of one year each. They are 
Br: nded to enable promising students residing in Great 
mtain, whose parents or guardians have not the neces- 
sary means, to attend approved courses at the schools of 
—" ure recognised for exemption from the Institute's 
nations. Particulars and forms of application 

he obtained, gratis, on seminars to the secretary, 
Portl ard of Architectural Education, R.I.B.A., 66, 
rtland-place, London, W.1. The closing date for the 


applications, duly completed, is May 22. 
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2-6-0 TYPE LOCOMOTIVE FOR THE 
LONDON AND NORTH EASTERN 
RAILWAY. 


Tue West Highland line of the London and North 
Eastern Railway involves very heavy gradients, while 
axle loads are strictly limited, and in order to avoid 
double heading under these conditions, Sir Nigel 
Gresley, C.B.E., the Company’s Chief Mechanical 
Engineer, has recently introduced a new design of 
2-6-0 locomotive, which is illustrated in Figs. 1 and 2 
annexed. This design is known as the K4 type and 
is a development of the K3 type, with which some of its 
essential parts are interchangeable. The important 
differences are smaller drivers by 6 in. diameter, while 
the boiler capacity of the newer engine is reduced— 
there is about 500 sq. ft. less heating surface—a saving 
in weight being shown of about 4 tons. The tender 
also shows a saving of weight of nearly 8 tons. 

The engine has three cylinders, 18} in. in diameter 
by 26 in. stroke, and 8-in. piston valves having a 
maximum travel of 5§ in. The maximum cut-off is 
65 per cent. The outside valve gears are of the Wal- 
schaert type, the inside cylinder valve being operated 
by Gresley gear. The steam lap provided is 14 in. for 
the outside cylinder and 1} in. on the inside cylinder ; 
there is no exhaust lap. The boiler barrel has a maxi- 
mum diameter of 66 in. and a length between tube 
plates of 11 ft. 74 in. The grate area is 27-5 sq. ft. 
Narrow fire bars are fitted, allowing 56 per cent. air 
space. The grate has a length on the slope of 8 ft. 3} in., 
the width being 3 ft.4$ in. There are 164 steel tubes, 
1? in. in outside diameter, and 11 8.W.G., and 24 super- 
heater flues 5} in. in diameter and having a thickness 
of & in. The heating surface is made up of fire-box 
surface amounting to 168-0 sq. ft., tube surface of 
871-1 sq. ft. and we poten surface of 382-5 
sq. ft., making a total evaporation surface of 1,421-6 





1,731-6 sq. ft. 


The working pressure is 180 lb. per 
square inch. The driving wheels are 5 ft. 2 in. in 
diameter (compared with 5 ft. 8 in. in the K3 class), 
and at 85 per cent. boiler pressure the tractive effort 
works out at 32,939 lb. The total adhesive weight being 
129,696 lb., the ratio is 3-9. The leading truck wheels 
are 3 ft. 2 in. in diameter, the truck being of the 
double swing-link pattern with side movement of 44 in. 
The driving wheel base is 16 ft. 3 in. and the total 
for the engine 25 ft. 2 in. ; for the engine and tender 
the total wheel base is 48 ft. 7 in. The weight is 
distributed as follows : Leading truck, 10 tons 10 ewt. ; 
leading drivers, 19 tons 8 cwt.; main drivers, 19 tons 
17 cwt.; trailing drivers, 18 tons 13 cwt., making a 
total for the engine of 68 tons 8ewt. The weight of the 
tender loaded with 3,500 gall. and 5} tons of coal is 
44 tons 4 ewt. 

The West Highland Section of the London and North 
Eastern system commences at Craigendoran Junction, 
about } mile east of Helensburgh, running thence to 
Fort William, while a branch about a mile from Fort 
William runs to Mallaig. The former line is a little 
less than 100 miles and the latter just short of 41. Both 
have stretches of severe gradients. For instance, at a 
point about 27 miles from Helensburgh the line rises 
on gradients of 1 in 60, and so on for something like 
16 miles, and again from mile 50 to mile 58 grades of 
1 in 60, 1 in 66, and so on, are encountered. The Mallaig 
line is not so severe and does not reach the same 
elevations. 








British STANDARD Fuston-WELDED SrTern Arr 
Recetvers.—The principal amendments incorporated 
in the recently-published revised issue of British Standerd 
Specification No. 487, for fusion-welded air receivers not 
intended for transport, are in connection with the 
requirements relating to welding rods and to the tests 
for the general soundness of the weld metal. Copies 
of the revised specification, which was first issued, in 
1933, may be obtained from the B.S.I. Publications 





sq. ft. The 24 superheater elements are 1%, in. in 
diameter inside, and provide a total heating surface of 





Department, 28, Victoria-street, London, 8.W.1, price 
2s. 2d., post free. 
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LABOUR NOTES. 


Tue three unions of railwaymen. have now submitted 
their claims to the railway companies, and asked for 
an early meeting to discuss them, The National Union 
of Railwaymen desire cessation of deduction of 1} per 
cent. from earnings ; restoration of pre-1931 standards 
of pay for night and Sunday duty ; a minimum wage 
of 508, a week for adult males. The Associated Society 
of Locomotive Engineers and Firemen claim cessation 
of the 1} per cent. deduction ; restoration of standard 
rates operating for night and Sunday duty before the 
Wages Board Award of March, 1931; two weeks’ 
annual holiday (12 days) with pay for locomotive men 
after 12 months’ service ; cancellation of the provision 
for the extension of duty rosters up to a period of nine 
hours; guaranteed day for each time of signing on 
duty for all locomotive men on Sundays. The demands 
of the Railway Clerks’ Association are for cessation of 
the 1} per cent. deduction ; special increases in pay for 
those for whom no promotion has been available for 
some years; reduction in hours of duty (which vary 
from 36 hours a week in some offices to 48 in others) ; 
extra pay for time worked between 6 p.m. and 6 a.m. ; 
time off in lieu of Bank Holidays or public holidays. 


The shopmen who negotiate independently of the 
traffic grades have also formulated claims and sub- 
mitted them to the railway managers. They ask for 
restoration of the outstanding wage cut; an increase 
of ld. an hour; a minimum wage of 50s. a week; a 
40-hour week without reduction of pay; guaranteed 
day and week; 12 days’ annual holiday with pay. 
If there is failure to agree in the negotiations affecting 
the traffic grades between the unions and the railway 
managers, the claims will go to the National Wages 
Tribunal. The shopmen’s demands will first be con- 
sidered by the National Shopmen’s Council, and after- 
wards, in the event of failure to agree, it will go to the 
Industrial Court 


Con.pany unions’ are strongly condemned in 
resolutions which have been submitted for discussion 
at the annual meeting of the Non-Manual Workers’ 
Advisory Council. The National Amalgamated Union 
of Life Assurance Workers propose that the Trades 
Union Congress General Council shall use every means 
available to check the growth of House Unions and 
assist affiliated organisations affected by them. The 
tailway Clerks’ Association have given notice of a 
resolution which asserts the full right of non-manual 
workers “to enter active membership of protective 
organisations which are completely independent of 
employers’ and urges non-manual workers “to 
combat the anti-trade union attitude of reactionary 
employers by exercising that right and joining forth- 
with their appropriate trade union organisation.”’ The 
resolution goes on to express special condemnation 
of employers in the banking and insurance industries 
for their attempt “ to deprive by intimidatory tactics 
their employees of their right to enter into membership 
of bona fide protective organisations.”’ It urges the 
staffs affected to resist all such intimidation and assures 
them of sympathetic support in any action they may 
take in that direction, | 

. 
It is stated that the executive committee of the 
Union of Post Office Workers will report to the annual 
conference next month that, in view of the tendency 
of wholesale prices and the cost of living figures, the 
wages of the so-called manipulative grades are unsatis- 
factory in relation to those of other grades. It is 
therefore recommended that the Union should proceed 
with the formulation of a general wage claim for sub- 
mission to the Posemaster-General. The claim should 
be aimed at securing a more equitable relativity as 
between the various grades in the Civil Service. While 
having no desire to depart from the union programme 
on the question of pay, the Committee recommend 
that any claim arising out of their recommendations 
should have a practical basis capable of being argued 
immediately with the Department 


The difference betwee the executive council and the 
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venience to employers. As no organisation of appren- 
| tices exists, the Confederation of Shipbuilding and 
Engineering Trades have taken up their case, and 
have endeavoured to open up negotiations with the em- 
ployers with a view to ending the stoppage. The 
employers, however, have always refused to negotiate 
with the trade unions on matters affecting apprentices, 
and in this instance they are adhering to that policy. 
As a result of the refusal, the Confederation decided 
to recommend a one-day strike of journeymen to-day 
(Friday) and the stoppage of all overtime. A one-day 
strike and a stoppage of overtime would be, of course, 
breaches by the unions of agreements with the 
employers. 


A note in the April issue of the Amalgamated Engi- 
neering Union's Monthly Journal states that at a meet- 
ing of representatives of unions belonging to the 
Engineering Joint Trades Movement, the employers’ 
attitude on the question of apprentices and youths 
was under discussion. The employers contend, it 
is stated, that the labour of apprentices and youths 
does not come within the jurisdiction of the trade 
unions. The meeting disagreed with that view and 
the following resolution was adopted :—‘ That we 
insist on the right of the trade unions to negotiate 
wages on behalf of the whole of their memberships.” 


During March, the Home branch membership of the 
Amalgamated Engineering Union increased from 
256,081 to 261,122, and the Colonial branch member- 
ship from 27,471 to 27,562. The number of members 
in receipt of sick benefit decreased from 4,878 to 4,042, 
and the number in receipt of superannuation benefit 
from 13,918 to 13,847. The number in receipt of 
donation benefit increased from 1,558 to 2,006, and 
the total number of unemployed members from 
6,426 to 6,692. 

In a circular issued to the branches of the Amal- 
gamated Engineering Union by the executive council, 
attention is drawn to Rule 3, Clause 3, lines 12 to 16, 
which relate to the administration of Local Purposes 
Funds. Lines 12 to 16 read :—“ Before any ex- 
penditure can be incurred under this rule, a ballot vote 
of the members of the branch must be taken and a 
meeting summoned for the purpose, and the summons 
must state the time the vote will be taken.” 
The circular continues :—‘‘ Executive council also 
desire to remind branches that grants from this fund 
to finance unofficial stoppages of work do not fall 
within the object for which this fund can be used. The 
executive council are aware they have no power to 
interfere with the disbursement of moneys allocated 
to branches under this clause, provided that in every 
case such disbursements are within the object of the 
first part of the clause. Assisting to finance unofficial 
stoppages of work is not ‘in support of local work,’ 
or * to assist distressed members,’ or ‘ to promote the 
interests of the Trade Union Movement in general.’ 
Branches afte, therefore, instructed that no further 
grants must be made under Rule 3, Clause 3, to 
finance unofficial disputes.” 











Glasgow district committee of the Amalgamated 
Engineering Union, over -he stoppage at Messrs. Beard- 
more’s Parkhead works appears to be no nearer adjust- 
ment, and the men are still on strike. The central | 
authorities maintain that the stoppage is unofficial, | 
and the district committee that, as the dispute is a 
shop one, they were entitled to take the course which 
they did. The executive view is, obviously, the | 
right one from the point of view of the organisation’s | 
stability, as other district committees might be tempted 
to agree with the Glasgow committee’s interpretation 
of the rule with disastrous results 








The strikes of apprentices on Clydeside and at 
necessarily causing considerable incon- 


Belfast are 





| is concerned, promises to be unchanged. 


The April issue of the Amalgamated Engineering 
Union’s Monthly Journal states that a conference has 
taken place with the Engineering and Allied Employers’ 
National Federation on the subject of the debt system. 
The union, it is explained, desire an agreement to 
abolish it. ‘“ The President,” the Journal’s account 
of the proceedings says, “ in the general submission of 
our case, directed attention to the operation of this 
pernicious system,” and submitted “ evidence obtained 
from various workshops.” “ Emphasis was laid upon 
the fact that in the operation of a piecework system 
every job or group of jobs should stand by itself. It 
was also pointed out that if the piecework agreement 
existing between the Federation and the union relative 
to the fixing of piecework prices was being correctly 
operated and mutuality being observed in connection 
therewith, it should not be possible for debts to occur ; 
therefore, we desired the Federation to eliminate the 
system. The Federation Committee briefly considered, 
in private, the case presented to them, and upon re- 
sumption of the conference stated that in regard to 
certain considerations placed before them they were 
by no means antagonistic; but there were technical 
difficulties that would have to be examined, and for 
that reason they promised thoroughly to consider the 
case presented and give their reply at a later date.” 


Whether the ballot of the Mineworkers’ Federation of 
Great Britain goes for or against a national stoppage 
over the trouble at Harworth Colliery, the position, 
so far as the Nottinghamshire Miners’ Industrial Union 
At a meeting 


of the council on Saturday last, a resolution was 
adopted pledging the union “ to do all that is humanly 
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and so continue the good work which has already been 
done to promote the welfare of the workmen.” Th, 
council recommended miners to dissociate them. 
selves in every way from the ballot and declared that 
“ this organisation will not be bound by anything that 
may be done.” a ee 

The claims of the London omnibus men for improved 
conditions, including a 7}-hour day, were again discussed 
at a conference in London last week between repre. 
sentatives of the London Passenger Transport Board 


the Transport and General Workers’ Union. No con- 
clusions were, however, arrived at, and the meeting 
was adjourned until April 19. The men’s notice to end 
the existing agreement expires at the end of this month. 
When the notice was given, the Board publicly an 
nounced that the cost of conceding a 7}-hour day was 
quite beyond its financial resources. It was added, 
however, that a further meeting with the omnibus 
men would be held “ in order to discuss the situation to 
see exactly what are the issues between the Board and 
the union, and whether there are ways of meeting them.” 


The question of holidays with pay was discussed 
recently at a meeting of representatives of Swiss 
employers’ and employees’ organisations under the 
chairmanship of Mr. Renggli, the Director of th 
Federal Office of Industry, Arts and Crafts and Labour 
An official report issued at the close stated that th: 
employees’ associations were in favour of a special Act 
which would permit ratification of the International! 
Convention. e representative of the Swiss Union of 
Arts and Crafts objected to legal regulation and 
expressed the opinion that the question of holidays 
should, as in the past, be left entirely to private initia- 
tive and agreements. He point«d out that, in crafts- 
men’s undertakings, holidays were not very common 
as yet, particularly in rural areas. The representative 
of the Federation of Swiss Employers’ Associations and 
of the Federation of Industry and Trade thought that 
it would at least be preferable to wait and see what 
trend business conditions were going to follow, before 
drafting an Act concerning holidays. The associations 
he represented would likewise prefer the matter to be 
left to private regulation. The Federal Office agreed to 
examine proposals for a further and more detailed 
investigation of the existing situation and to the issue 
of a circular, addressed to employers, recommending 
that holidays be granted so far as was economically 
possible. 





Interesting particulars of the overtime worked in 
Sweden during 1936 are given in the weekly organ of 
the International Labour Office at Geneva. The 
number of hours of overtime which may be worked 
without a special permit is fixed, in the Swedish Hours 
of Work Act, at 200 a year. If this number is not 
sufficient, the Labour Council may, in cases of strict 
necessity, issue a permit for additional overtime not 
exceeding 150 hours a year. In 1936, the Labour 
Council issued 766 of these permits, the number of 
adult workers and of hours worked being 8,855 and 
505,357, respectively. The corresponding figures for 
1935 were 665 permits, 7,219 workers, and 428,338 
hours overtime. In the course of 1936, the Labour 
Council further authorised 1,956 workers under eighteen 
years of age to work a total of 139,571 hours overtime. 
In 1935, the corresponding figures were 2,205 young 
workers and 158,730 hours overtime. In the case of 
workers under eighteen years of age, a permit issued by 
the Labour Council is required for all overtime worked 


Thus, the total overtime authorised by the Labour 
Council was 644,928 hours in 1936, as against 587,068 
in 1935. The increase in the number of hours worked 
under special permits is nearly 60,000. This increase, 
however, only affects adult workers; the overtim 
worked by young persons decreased by 18,000 hours, 
as compared with 1935. In most cases, the applications 
were supported by the workers concerned, and in ne 
case did the Labour Council issue a permit without 
previous investigation to decide whether overtime was 
Ten applications which had 


absolutely necessary. 
not been supported by the workers were _——. 
Most of the permits were issued for the metallurgica 
and shipbuilding industries, the number of hours of 

286,486. 


overtime allowed for these two amounting to - ; 
After these, the industry with the highest number 
hours of overtime (97,000) was the textile industry 








Cast-Iron anp Spun-Inon Pires tn SoutTH pene 
n-8 et, 


The Department of Overseas Trade, 35, Old Qu: t 

London, S.W.1, states that the South African — 
Tender and Supplies Board is preparing an “PI wn 
list of tenderers for the supply of cast-iron and sp ited 
ipes. Firms interested in the supply of pipes 0! _ = 
Kingdom manufacture can obtain further particule’ 
regarding the scheme on ee to the D 


srtment, 





possible to preserve the identity of the organisation, 


quoting reference number T.Y. 31,282 


and representatives of the Central Bus Committee of 
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DUAL-PURPOSE 


MESSRS. MERRYWEATHER AND 





DUAL-PURPOSE FIRE ENGINE. 


Tue destructive conflagration which occurred recently 
in Poole Harbour and involved nine vessels and a 


jetty, which were set on fire by blazing petrol which | 


floated down the harbour, has again called attention to 
the serious risks often present at ports and docks, 
endangering not only shipping and dock-side premises, 


but possibly also oil-storage tanks located in the | 


vicinity for the loading and unloading of oil tankers. 

A few months ago the Aire and Calder Navigation 
Authority, who are the owners of the Port of Goole, 
Yorkshire, consulted Messrs. Merryweather and Sons, 
Limited, Greenwich, with reference to equipment 
for extinguishing both petrol and ordinary fires, 


with a view to ersuring adequate protection for the 
The requirement was | 
engine, | 


docks under their jurisdiction. 
for an entirely self-contained fire-fighting 
that would be completely independent of any outside 
source of water supply other than that furnished by 
the water in the docks. At the same time, the engine 
was to be suitable for hand transportation on the quay- 
sides, or for carriage on any barge that might be 
available. 

To meet these conditions, Messrs. Merryweather 
designed and recently delivered to the Aire and Calder 
Navigation Authority the dual-purpose ‘“ Pneuma- 
suds” fire-extinguishing engine shown in the annexed 
illustration. It consists of five essential units, namely, 
a four-cylinder petrol motor, a centrifugal pump, a 
rotary air compressor, a solution pump, and a mixing 
chamber or Venturi. The petrol motor is connected 
through hand-operated clutches to the centrifugal pump 
by a driving chain, and by another chain to the air 
compressor. The solution pump is driven from the 
air-compressor shaft by toothed-wheel gearing. The 
engine operates as follows :— 

As a fire engine, using plain water only, the motor 
drives the centrifugal pump alone, leaving the whole 
of the remaining units out of action. The water is 
delivered direct through four delivery outlets to which 
the requisite hose pipes are connected, the pumping 
duty amounting to approximately 250 gallons of water 
per minute at a pressure of 120 lb. per square inch. 
The four delivery outlets are each controlled by an 
independent shut-off valve. : 

When foam is required for the extinction of petrol 
ites, the air-compressor and solution pump are brought 
ito action, the three units, water pump, solution 


a nd air compressor being driven simultaneously 
y the petrol motor. The supply branches from these 
2. imits are connected by pipes to the mixing 
(amber 


the water, compressed air, and foam-producing 
‘olution having each its separate inlets to the mixing 
chamber. The three are mixed together in the chamber, 
and “ Pueumasuds” is delivered from the chamber 
outlet to the same four delivery openings as above, 
to which suitable hose pipes are also connected. The 
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| The whole of the equipment is mounted on a sub- 
stantial steel framework on a four-wheeled truck for 
hand haulage. The petrol motor is protected by a 
steel cover ; there is a dashboard with controls and dial 
| pressure gauges at the rear under the solution dram. 
The engine has stood exhaustive trials in a most 
satisfactory manner. 











‘THE SOCIETY OF NAVAL ARCHI- 
TECTS AND MARINE ENGINEERS, 
NEW YORK. 


(Concluded from page 302.) 


THE STABILITY AND ROLLING OF SHIPS. 


Tue fifth paper before the meeting was entitled 
Further Developments in the Stability and Rolling 
of Ships,” and was presented by Mr. J. C. Niedermair, 
who dealt particularly with the stability of ships in a 
damaged condition, and the maximum metacentric 
height consistent with comfort in ocean-going vessels. 
Stability calculations should be based, he considered, 
| upon complete flooding, but the draught or displacement 
at which the damage stability requirements were most 
difficult to obtain could only be discovered by a trial- 
and-error process. The amount of safety obtainable 
on a floodable-length basis varied with the size and 
| type of ship, and with the variation in draught relative 
|to the full-load draught. In a 400-ft. passenger ship 
| it was possible to obtain a two-compartment standard 
|on damaged stability at or near full-load draught, 
| but at lighter draughts it might be necessary to drop 
| back to a one-compartment standard. 

At loads less than full load it was necessary to replace 
by salt water ballast some of the fuel and fresh water 
| consumed en route, but the replacement should not 
| exceed half of the total fuel and fresh-water capacity. 
|Too much initial stability produced a quick-rolling 
uncomfortable ship, and regulations should recognise 
this practical limitation. In a paper in 1932 it was 
suggested that metacentric heights (GM) within 
the limits of 0-05 and 0-06 of the maximum beam 
were reasonable from the standpoint of comfort in a 
seaway. It was now believed that the maximum 
acceptable GM should be specified more definitely 
within the limits of 0-05 of the beam at 50 ft. beam, 
and 0-06 at 100 ft. beam. To satisfy these conditions 
it has been proposed to use, as the maximum metacentric 
height required to give stability in the damaged state, 


50 
{ iM = 0- — amet § 
the value of GM = 0-06 B (Blo where B was the 


maximum beam equal to or greater than 50 ft. This 
amount of GM would result in smaller periods of roll 
than were ordinarily considered acceptable; but 
the value thus obtained was a maximum, usually 
present in a passenger ship only at full load, and for a 
relatively short time ineach voyage. At all other times 








pam-pur ping duty is at the rate of 1,000 gallons of 
— per minute, the plain water required for this 
re -00 gallons per minute. Added to this volume | 
.. Water, | gallon of the neat foam-producing solu- | 
“on suflices for the output of 1,000 gallons of | 
a umasuds =f referred to. This solution in its con- | 
é — “ state ie contained in the cylindrical drum on | 
©p of the machine, over the bonnet in the rear. 





the GM would be less, and the rolling period increased 
above the minimum. 

For design purposes the regulations must be definite. 
It was practicable in the early stages to assume that 
the GM in light condition was one-fifth of that obtained 


eonsidered, as such spaces were often a source of 
danger, due to excessive heeling moments when they 
were opened to the sea. The length of an assumed 
damage should vary with the length of ship and number 
of compartments under consideration. The minimum 
length of damage had been universally accepted as 
10 ft. + 2 per cent. of the length ; it was considered 
reasonable, therefore, to fix the assumed damage as a 
multiple of this, 1.¢., as equal to C (10 ft. + 2 per cent 
of the ship’s length), where C was the number ot 
compartments under consideration. The transverse 
extent of assumed damage should vary with the beam 
and the number of compartments, between one-fifth 
of the beam for a one- or two-compartment hit, to one- 
tenth of the beam where three or more compartments 
were involved. 

The ship should have at least a neutral metacentri: 
height after damage causing completed flooding. 
After unsymmetrical flooding the angles of heel, as 
proposed in 1932, should be limited to 10 deg., 15 deg., 
or 20 deg., respectively, for the one-, two-, or three- 
compartment standard. The chance of having one 
compartment opened to the sea was greater than that 
of having two or three simultaneously opened, and an 
increase in allowable angle of heel therefore appeared 
to be permissible. The assumed permeability in the 
calculation involving the damaged waterplane area 
should be 10 per cent. greater than the assumed 
volume permeability, but not greater than unity. 

In a rough sea a ship seldom oscillated long in her 
natural period because of forced rolling. An examina- 
tion of the effect of the proposed maximum GM values 
on rolling led to the general conclusion that the meta- 
centric heights considered were acceptable from the 
standpoint of ship periods of roll, especially since it was 
observed that the other factors, such as speed and 
course in relation to the waves practically controlled 
the point of synchronisation, provided that, when 
running parallel to the wave crest, the ship did not 
come within any serious synchronous zone. The caleu- 
lations indicated that such a zone was avoided with 
the proposed maximum metacentric height. 


Tue VELox Steam GENERATOR. 

Several references have been made recently in these 
columns to the Velox steam generator, and various 
particulars of its performance were given in the paper 
by Dr.-Ing. Fr. Miinzinger, read before the Institution 
of Mechanical Engineers, which was reprinted in our 
issues of November 27 and December 4, 1936, It is 
unnecessary, therefore, to repeat the descriptive part 
of Dr. Adolphe Meyer’s paper, entitled ‘‘ The Velox 
Steam Generator for Merchant and Naval Vessels,” 
which, to some extent, covered the same ground. 
Dr. Meyer observed that marine work appeared to be 
the ideal field for this type of light high-duty generator, 
and expressed surprise that, while 34 Velox generators 
had been either built or were on order for stationary 
plant and locomotives, only one had been ordered for 
the mercantile marine, and a few others for trial in 
naval vessels and shore establishments. 

For the modernisation of existing ships, he suggested, 
the high output and small dimensions of the Velox 
generator made possible a considerable increase in the 
power and economy of old vessels, if, at the same time, 
the steam pressure and superheat were increased, and 
the additional heat drop utilised in a supplementary 
high-pressure turbine, which might drive through the 
existing gearing. A plant of this kind had been ordered 
by the Messageries Maritimes for their East Indies 
steamer Athos II, in which a Velox unit generating 
35 tons of steam per hour at 840 deg. F. was being 
substituted for one of seven existing Scotch boilers, 
designed to generate 7 tons of steam per hour at 
215 lb. pressure and 540 deg. F. temperature. The 
steam capacity was thus increased five times, and the 
power augmented 6-6 times, within the space occupied 
by the obsolete boiler. The excess pressure and 
temperature of the new steam supply were taken care 
of by an additional high-pressure turbine, and a second 
low-pressure turbine with its condenser worked on the 
remaining heat drop, both these turbines driving 
through additional pinions on the existing gear. The 
total power was about doubled, and the speed raised 
from 16 knots to 20 knots, 

A sketch design for a Velox plant of equivalent 
output to that of the Normandie showed that the 
number of boilers might be reduced from 29 to 12, 
and their weight, without water or air ducts, from 
2,900 tons to 900 tons. Only one funnel with a cross- 
section of 520 sq. ft. would be required, in place of 
two. A similar comparison for the Queen Mary, with 
12 Velox generators in place of the existing 24 main 
water-tube boilers, indicated a reduction in length 
from 265 ft. to 108 ft., in floor area from 21,100 sq. ft. 


| to 7,450 sq. ft., and in weight from 5,200 tons (esti- 
mated) to 1,050 tons. The specific floor area, in square 


feet per ton of steam per hour, for the actual plant 
and the proposal, worked out at 26-3 sq. ft. and 8-87 





from the formula for full load. The amount of water- 


sq. ft., respectively ; and the space, in cubic feet per 


‘tight wing tankage or spaces should be carefully | ton of steam per hour, at 1,145 cub. ft. and 393 cub. ft. 
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The advantages of the type for naval work were less 
marked, owing to the high rate of forcing in naval 
boilers at full output, but were still considerable, and 
it was estimated that two Velox boilers of 95 tons 
capacity each could be accommodated in a torpedo- 
boat hull of 23 ft. to 24 ft. width and 18 ft. height, 
between bulkheads 26 ft. apart. ; 


Heat InsucaTion. 


In introducing the seventh paper, on ‘‘ Heat Insu- 
lation,” Captain Ormond L. Cox, U.S.N., said that 
present-day high-pressure steam plants, with tempera- 
tures in excess of 500 deg. F., had created a new problem 
in heat insulation, as the old standby, 85 per cent. 
hydrated magnesia carbonate, calcined and decomposed 
at these temperatures. For naval work the order of 
importance of the characteristics of an insulating 
material was (1) conductivity ; (2) durability ; (3) ease 
of application; and (4) density. Testing plant had 
been installed at the Naval Engineering Experiment 
Station, Annapolis, Md., designed to simulate service 
conditions, Conductivity was measured by the heat 
loss through the covering on a 3-in. wrought-iron pipe 
containing electrical heating coils, and also by the 
transmission through a flat plate of the material, as 
indicated by iron-constantan thermocouples. 

To test the durability, a section of the material, in 
pipe-covering form, was mounted in a_ vibration 
machine, giving 700 vibrations per minute through an 
are of 15 minutes at a radius of 30 in., for a period 
of at least 96 hours. Excessive loss of weight (about 
5 per cent.), sagging, looseness, crumbling, &c., would 
cause rejection. Hardness was determined by a 
plastometer using a ball 4 in. diameter, and structural 
strength by an abrasion test in which 12 1-in. cubes 
of the material were rotated in an oak box with 24 oak 
cubes of } in. side, at 60 r.p.m., for two periods of 
10 minutes. The maximum allowable loss in weight in 
this test was 40 per cent. after the first 10 minutes, 
and 60 per cent. after the second period. 

The adhesion properties were tested on a cement 
adhesion apparatus, and expressed in pounds of load 
required to rupture the bond per square inch of a steel 
plate adhering to the sample. Water absorption, 
physical changes under heat, moisture absorption and 
density were also measured, and a complete chemical 
analysis made in each case. The test procedure was 
altered as necessary in trying new types of material, 
and if any doubt existed, approval was made subject 
to performance in service for a limited period. | 

Extensive investigations had failed to produce any 
one type of insulation suitable in every respect for 
temperatures above the 500 deg. F. limiting figure for 
85 per cent. magnesia. A group of materials had been 
adopted, therefore, comprising sectional and segmental | 
moulded insulation, fabricated felted rock wool, alum- 
inium foil, insulating cement, asbestos pad and 
blanket, and asbestos tape. The moulded materials 
were usually composed of inage percentages of diato- 
maceous earth and magnesium or calcium carbonate, 
bonded with small amounts of asbestos fibre, and, while 
more expensive, heavier, and less efficient than other 
types, were suitable for pipes and combustion surfaces | 
where the temperature range was from 500 deg F. | 
to 1,500 deg. F 

Fabricated rock wool materials were composed of 
rock wool fibres felted without the use of added binders, 
and secured to inner and outer metal supporting 
members of screen wire. The rock wool was made from 
natural stone, consisting of calcium, magnesium, and 
aluminium oxides and silica, blown with a steam jet 
while in a molten state. The insulating properties were 
high, and the first cost less than for most of the other 
types, but it was not used for temperatures over 
1,000 deg. F. Crumpled aluminium foil was restricted 
to a maximum temperature of 850 deg. F. Its principal 
advantage was light weight, but this was almost 
entirely lost by the added weight of the essential sheet 
metal protectors. The cost of applying it was also high, 
and there were high patent royalties on the material. 
Insulating cements were divided into three groups, 
consisting, respectively, of diatomaceous-earth cements, 
rock-wool cements, and exfoliated-mica cements. The 
first-named type was efficient, but difficult to apply, 
and had poor adhesive properties, but in other respects 
approximated to the e.odided insulations. The rock- 
wool type was easily applied and was unique in its | 
adherence to heated or hot surfaces ; it did not crack, | 


flake, or crumble off, but became tough and strong | 











when dried. The temperature range was similar to| exceeded 125 Ib. per square inch and the temperature, | the attitude is frequently ac 
| 300 deg. F., and (2) when the pressure exceeded 250 lb.| to plan and schedule the products. This 
In the | 
tield this was accomplished by a portable electric induc- | is obvious that it is ; 1 
tion heater, the energy required varying from about | work in this way, the real point being ! 
3 kW-hours for a 2}-in. pipe to about 30 kW-hours for | specialisation be employed economica 


that of the diatomaceous-earth type. 

Exfoliated-mica cements were comparatively new in 
the naval service, and comprised particles of exfo- 
liated mica, clay, and asbestos fibres. Owing to the 
abundance of air voids the particles had good insulating 
sroperties, but they had a very low structural strength. 

he salient properties were high coverage capacity and 
light weight. The temperature range was about the 
same as for the other cements. Asbestos pads and 
blankets were used where the application of other forms 
of insulation would be difficult or impossible, such as | 





jearbon content 0-10 per cent. to 0-15 per cent. by 





pipe flange joints, plain and corrugated bends, and 
turbine casings. The temperature limit was 850 deg. F. 
Asbestos tape was used for pipes of }-in. or less diameter 
up to a temperature of 500 deg. F. Some special types, 
made specially for the Navy, were suitable up to 
750 deg. F. 


Aro-WeELpEp Sream Prrrnc. 


A paper on “ Arc-Welded Piping in Central Station 
Steam Plants ” was presented by Messrs. C. F. Hirsh- 
feld and D. H. Corey, of the Detroit Edison Company, 
and described the methods employed in the Conners 
Creek Power House, where the original steam condi- 
tions of 220 lb. per square inch and 600 deg. F. had 
given place to 600 Ib. pressure and 825 deg. F. steam 
temperature. The company, it was stated, had been 
experimenting with welded-joint piping for about ten 
years, and had gradually extended its use. In the 
Conners Creek plant it was adopted for main and 
auxiliary superheated-steam piping systems operating 
at 650 lb. per square inch and 850 deg. F., and for 
boiler feed piping carrying a pressure of 900 lb. per 
square inch, and a temperature of 500 deg. F. The 
first section of the power house to be rebuilt had been 
operating for two years, and in each successive section 
there had been an appreciably greater use of welded 
piping. 

The most completely welded system was the main 
superheated-steam line, in which there were no bolted 
joints between those at the superheater-header outlets 
and the turbine stop valves. In later installations the 
steam line was being welded to the superheater header. 
Intermediate valves were welded into the line, and to 
obviate any need to remove them (which could only be 
done by cutting them out), the valve seat rings were 
welded in place before the final heat-treatment of the 
bodies, to prevent leakage past the seats in service. 

All pipe-to-pipe, pipe-to-valve, and pipe-to-fitting | 
joints in pipes 24 in. diameter or over were of the circum- | 
ferential butt type. For wall thicknesses not exceeding | 
} in. the ends were formed with a simple Vee-bevel having 
a total included angle of 90 deg., and a flat at the pipe 
end of 4-in. For wall thicknesses over } in., a form 
of bevel was used giving a greater width at the root 
of the weld, so enabling the welder to obtain complete 
penetration of the deposited metal. Split steel backing | 
rings were used in all butt joints, about 2 in. wide, and | 
fitting inside the pipe. The rings had either a con- 
tinuous circumferential rib or a series of projections 
round the midpoint of their width, to give correct 
spacing between the two pipe ends. The purpose of 
the rings was to obviate the risk of burning through to 
the inside surface of the pipe, and of spattering weld 
metal through the joint. The only reinforcement was 
by building up the centre of the weld to a thickness 
about 20 per cent. greater than that of the parts being 
joined. Under 2-in. pipe diameter, fillet joints were 
used, at either end of a sleeve coupling when connect- 
ing pipes, and on the wall of the pipe when joining pipes 
to fittings, the pipe being recessed into the fitting. 
Branch pieces of various forms were fabricated by 
welding, to a considerable extent. 

Direct-current welding machines were used, with 
shielded-are electrodes having a mild steel core of 








weight. For joints welded in position, »,-in. diameter 





electrodes were used throughout, as this size appeared 
to be the largest that could be handled easily in vertical 
or overiead positions. The Detroit Edison Company 
trained its own operators and required them to pass 
a test on both vertical and horizontal pipe work. All 
welded joints in high-pressure work were made by 
depositing a multiplicity of beads or layers of weld 
metal. It was specified that there must be at least one 
layer per } in. of pipe thickness, with a minimum of 
two layers. The surface of each layer was thoroughly 
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inception in 1931, with particular reference to experi- 
ments with a model of the liner President Hoover.,* 
The last paper of the 1936 meeting, also by Professor 
Lewis, and entitled “‘ Propeller Vibration,” formed a 
continuation of the earlier report, and contained an 
analysis of the surface force produced by variable 
pressures acting directly on the surface of the hull, 
including struts and bossing. 

Two methods were employed for analysing the 
results obtained with the bossings in place, (1) on 
the assumption that the bossing forces could be derived 
by subtracting the total forces, measured with the 
bossings removed, from the total with them in place ; 
and (2) assuming that the bossing and hull were 
plane surfaces, and separating the total surface force 
into its component hull suction and bossing forces. 
Both methods led to the same conclusion, namely, 
that a large part of the total surface force was produced 
by periodic pressures on the surface of the bossing, 
particular significance attaching to the blade positions 
at which these forces were at a maximum. 

No direct measurements of the varying pressure on 
the surface of the bossing were made, but the con- 
clusion was supported by considerable indirect evidence. 
For instance, in the 1935 experiments with a tandem 
model, it was found that the vibratory force decreased 
very rapidly as the propellers moved aft. The measured 
vibratory forces with the bossings removed were 
found to be of the order of 30 per cent. of those with 
the bossings in place, and in different phase; and 
substantially the same value of bossing force was 
obtained by the second method of analysis previously 
mentioned. Theoretical calculation of the bossing 
force, while only roughly approximate, gave results of 
the order of magnitude of those measured, and theory 
indicated, also, that neither the hull suction nor the 
bearing forces could possibly be of the order of magni- 
tude of the total force measured on the model. 

The irregular wake distribution has an important 
influence, increasing both bossing and hull suction 
forces above those which would exist for a uniform 
wake. This increase was due to increased load on the 
adjacent propeller blade, which was responsible for 
the greater part of the vibratory force, and probably 
amounted to 100 per cent. more than the figure for 
a uniform wake distribution across the propeller. It 
appeared probable that the vibratory forces measured 
on the model would be larger than the corresponding 
forces in the actual ship, though the extent of this 
increase was entirely unknown, no full-scale measure- 
ments having been possible. 

The bossing clearance, i.e., the clearance between 
the rear edge of the bossing and the leading edge of 
the propeller blade, was an important factor, and 
one obvious method of reducing vibratory forces was 
to make this as large as possible. In vessels of the 
type of the President Hoover, a proportion of 15 per 
cent. to 25 per cent. of the propeller diameter had been 
customary, but it seemed practicable to increase this 
clearance considerably. The bossing influenced the 
propulsive performance and efficiency of the propeller, 
but little was known of this effect, and the Committe+ 
was not prepared to state what influence such an 
increased bossing clearance would have on the propul- 
sive efficiency. Tip clearance would also be a factor, 
but one of less importance than the bossing clearance. 
and the practical difficulties of increasing it were 
greater. No detail study had been made of vessels 
fitted with struts, but it appeared probable that the 
vibratory forces would be much smaller than in the 
same vessel fitted with bossings. In conclusion, !t 
was emphasised that the work had been confined 
entirely to the President Hoover model and applied 
directly to vessels of that type. Caution was necessary 
in extending the conclusions to other types. 














cleaned, before depositing the next layer, by the welder’s 
helper, with pneumatic tools. Stress in the weld was | 
relieved by heating uniformly, to 1,100 deg. to 1,200) 
deg. F., a circumferential band containing the weld at | 
the centre of its length. The heat was maintained for | 
one hour per inch of wall thickness, and the pipe then | 
allowed to cool slowly. The treatment was designed | 


to allow the stresses to be relieved by plastic flow, and | specialises, is in the minority. 
to change martensitic and troostitic spots to sorbite.| so called, run one or two lines of product, | 
| which may cover a variety of sizes and duties, am 


Whether stress-relieving was necessary, was a contro- 
versial question, but the Detroit Edison Company’s 
general practice was to relieve all welded joints in pipes 
2} in. in diameter or over, (1) when the service pressure | 





per square inch, irrespective of temperature. 


a 16-in. pipe. 
PROPELLER VIBRATION. 
At the 1935 meeting of the Society, an interim report 


was presented by Professor Frank M. Lewis on the | — 


work of the Vibration Research Committee from its 


| which will make the point clear: It i 


ENGINEERING WORKS 
REORGANISATION—VI. 

By James J. GILLESPIE. 

THE engineering works which is purely 4 jobbing 
shop and has no definite line of products on which it 
Usually, jobbing works, 
, each of 
i 
at the same time does odd jobs for which its plant and 
the skill available, make it well adapted. 


When attempting to reorganise works of this class. 
lopted that it is impossible 

ittitude. 

" for it 


however, is not based upon proper knowl dge, 
possible actually to deal w ith any 
10W far can 
lly in view of the 


small quantities put through and the limitation of the 
plant. 


The problem can be stated in the following manner, 


is obvious that It 


— 





* See ENGINEERING, vol. cxli, page 77 1936) 
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must be decided by someone, what parts have to be 
used in the product; what has to be done to each 
part ; how each operation on each part is to be done ; 
where each operation will be carried out; when each 
will be done ; and, further, what the cost of each part 
is to be and the cost of the whole. It is clear that 
specialist attention to each of these factors will decrease 
works’ operation costs and will increase quality. The 
point is, will the cost of this specialist attention be 
more than the possible saving in work’s operation costs ? 








have to be placed on different factors. The first step 
necessary is to analyse the output, in order to find 
out exactly what is being done. This is accomplished 
by a classification of the products into major classes 
and then sub-dividing these on the lines suggested in 
the first article of this series.* The object of this is, 
in the first place, to find out what quantity of each 
product is being made, and, in the second, to introduce 
a system of classification corresponding with normal 
production. Sometimes this analysis will indicate 
that it will answer to separate the production of one 















































Form P particular line from others, or, again, it may reveal 
—— that considerable savings will result from standardisa- 
JOB NOTE | tion of parts. If desired, an analysis may be made of 

f the costs of each type of product to see if any are 

Order No. : being turned out at a loss—this, however, is beyond 

Part Op’ our present province. 

” he Parts lists should be made use of in connection with 
Station Drg. .. all products going through the shops and for all orders 
Machine No. ...... in hand. Detail drawings should likewise be employed. 
4 With the foregoing, the official of the jobbing shop can 

| | | carrying his planning system just as far as he pleases. 
ta — —| | It is not likely that the method will be carried to the 
| | length of deciding on set-ups, feeds, speeds and tools ; if, 

Form Q 

PARTS LIST AND SCHEDULE. 
Order No. Description 
Assembly Drg. Date Issued Date Wanted | 
| mere | be Operations and Dates. | 
No. | Name. Mat’l. | og | Ore Patt. | — eee caneniitempiiniamctntiiiens | 
| t 3-3 3 | «|]|s | «6 7 8 | 
pmel _—_——— 
} | 

— EEE SS SS a a : ‘ied —- ae 

| | | | 

| ; ' 

Form R 
ROUTE AND COST COLLECTION CARD. 

Part No. Drg. Patt. 

Mat'l. No. Off By OE eae ee 
—— ¥ a Rate er | 
Opn. No Name. Station. Set-up Time | Per Piece. | Cost Detail 

~ = — 
| | . a 
Form § 
FOREMAN’S PROGRESS BOARD. 
4) 42 | 43 5! | 55 | 56 71 | 73 14 18 
— a ——EE _ —_ ee — am om = = | — —_ _ 
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It requires a considerable amount of discrimination 
and sound judgment to decide how much specialisation 
is advisable, and what amount of system should be 
developed in what is usually termed a jobbing shop. 
Here, more than anywhere else, there is danger of 
pushing system too far. On the other hand, leaving 
decisions on quantities, quality, methods and cost 
factors to foremen and workmen is rarely economical, 
Strange though it may be, there are many engineering 
works with turnovers of between 50,0001 per annum and 
400,000/. per annum on batch production and special 
‘ines, in which specialisation ends with the issue of 


drawings, in many cases even without dimensional 
limits. Companies of this kind are compelled to make 
we of some kind of chasing system, but these systems 
are seldom based on correct planning. In such com- 


panies, it often happens that the influence of some 
particularly strong mind is felt on particular sides of 
the business, with the liability that the importance 
of these is stressed over others. This often results 
i the attitude that because the firm works quite 


Well without planning and a planning system, such 
* system is not necessary. In point of fact, such a 
“mpany may meet with success as a result of personal 


“rive, keen research and development, but not because 
thas no system of planning. 

Jobbing Shop Reorganisation.—The steps to be taken 
10 the reorganisation of a jobbing shop are similar to 
im any other type of shop, but stress will usually 
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however, any particular parts are found to require 
long operation times, and go through fairly regularly 
in quantities such as, say, 12 to a batch, details of the 
best set-up, feeds and speeds should be recorded and 
filed for future use. 

Experience has shown that the application of job 
analysis and time study to jobbing production results in 
considerable benefit. This, if followed up, may form 
the basis for scientific rate-fixing on a specialist basis. 
Supposing that rates, however fixed, can be decided in 
advance of the jobs going into the shops, it is obvious 
that route cards may be introduced giving the operations 
for each part and the operation times. No less than 
five cases have come to the writer’s notice lately in 
which rate-fixers were employed who had to analyse 
operations on each part for rate-fixing purposes, but 
in which the managements had failed to realise that 
it would cost only a very little more to put the analysed 
operations and operation rates down on a card, and 
in this way lay the foundation for scheduling, loading 
and work routing. The card employed would, of 
course, be the usual route card. 

It will be observed that the application of planning in 
the jobbing shop is dependent upon the method of 
rate-fixing, and the question arises whether or not it 
will be economical to have a rate-fixer to set operation 
rates. It can be stated with a fair degree of certainty 
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that, in any engineering works, employing in the 
neighbourhood of 50 hands on variety production, it 
will pay to have a combined rate-fixer and planner. 
When the number increases to about 100, the employ- 
ment will be warranted of a specialist rate-fixer and 
planner, and of an assistant for work progressing. 

Jobbing Shop Planning System.—In order to carry 
out correctly the planning and routing of work in a 
jobbing shop, the following essentials must be arranged 
for, viz., parts and assembly lists, detail drawings, and 
specialist rate-fixing. The rate-fixer will enter on the 
route card the necessary operations on each part and 
the time allowed. In order to avoid getting out 
special schedules, the following procedure may then be 
adopted. Additions will be made of the total time 
taken per part and per assembly. The schedule will 
then be drawn up by subtraction from the despatch 
date, thus arriving at the dates when packing, painting, 
testing and final assembly, sub-assemblies and opera- 
tions on parts must start. The schedule dates are 
then put on the part lists, and job notes are made out 
and the scheduled dates entered thereon. Times 
must next be transferred to the machine and depart- 
mental loading board or sheets, and the work allotted 
to groups of similar or approximately similar machines. 
The job notes must be filed in the order of operation, 
and a daily batch sent to the foreman, as indicated 
by the loading board, leaving it to the foreman to 
decide which particular machine to use. The parts 
lists will be used as the master schedule for the order. 

The job note may take the form shown in Form P. 
The parts list used as the master schedule is shown in 
Form Q attached. Two other forms required by the 
system are the route and cost collection card, and 
the foreman’s progress board. These may be as 
shown in Forms R and S annexed. There will also be 
a central control board on which the jobs are allotted 
to similar machines, the foreman deciding, as stated, 
on the particular machine to be used; and there will 
be a “ job’s done” list, which will be made up daily. 

A system such as that just outlined works quite 
well and costs very little to run. It will be observed 
that it does not involve the provision of instruction 
sheets, giving details of operations, nor does it emplo 
material or tool release notes. If, however, a small 
production department can be located in the machine 
shop, and close contact maintained with contingencies 
as they occur, a system of move tickets and work 
movers, controlled from the production office, may be 
advantageously inaugurated. If, again, the drawing 
office can work out the materials required and enter 
these on the parts lists, a system of material release 
can also be operated from the production office, in 
which case part and operation numbers would be used, 
as in batch-production shops. 

A parts list and the accompanying route cards can, 
of course, be used again for repeat orders, or as the 
basis of estimating in the case of orders which vary 
only in detail. The route cards may have actual costs 
entered on them as the operations take place, when an 
excellent basis is furnished for a system of job cost 
collection and analysis. This is a strong argument 
in favour of the use of parts lists and route cards in 
a jobbing shop, since they are conducive to economical 
operation. Without them, or equivalent records, 
attempts at re-organisation can only be superficial. 
Savings from such a system, combined with good 
control of material, are surprisingly large, and may 
amount to more than 5 per cent. of the turnover 
value. When it is realised that the first steps in 
specialisation generally produce a higher rate of saving 
than those that follow, it will be understood that 
even a partial system, such as outlined, may produce 
considerable economies, if work was previously al- 
together unplanned. 

Planning in the Small Jobbing Shop.—The large 
jobbing shop engaged upon the production of large 
plant or machines which may take twelve months or 
so to pass through the works, does not, in spite of 
apparent complexity, present the same difficult prob- 
lems as those to be found in the small jobbing shop 
employing, say, 30 workers. For the large shop the 
difficulty is more apparent than real, for there is scope 
both for engineering the operations and for planning. 
In the small shop, on the other hand, it is very difficult 
indeed to offer justification for any specialist expense 
at all. 

However, this difficulty may be got over by com- 
bining, or at least co-ordinating, two or three specialist 
jobs, whereby it will be possible to secure the benefits 
which would accrue with a larger staff. To the writer's 
knowledge, one particular manager, alive to the benefits 
of specialisation, co-ordinated his stores, despatch, 
costs and rate fixing in two persons and a junior, and 
himself attended to the scheduling, in this way securing 
something in the way of the system described above 
at the cost of one additional junior. 

There may, of course, be exceptional cases where 
rate fixing is best done by the foreman, where planning 
is best left to the operators, and progressing is based 
upon complaints from customers. It can, however, 
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only be said that, if a works where such proves to be 
the best policy employs more than about 20 hands, 


this implies that the official in charge must be one | 


having an extraordinary personal influence, while the 
working force must have a very high degree of ability. 

As an interesting sidelight on the advisability of 
organisation in the jobbing shop, it may be stated 
that during the past three years, four large and two 
small batch-production firms have, in the writer's 
experience, extended planning, routing and labour-time 
control to their tool rooms, with excellent results. A 
tool room without doubt is an extreme example of a 
* one-off " jobbing and repair shop. 








PHOTO-ELECTRIC CONTROL 
IN INDUSTRY. 


[us photo-electric cell which has been designed by | 


Messrs. The British Thomson-Houston Company. 
Limited, Rugby, and is being increasingly used in 
industry for such purposes as counting articles and 
persons, and for operating guards on presses, burglar 
alarms, automatic doors, etc., as well as, for 
the control of street lighting, and other purposes, 
essentially of two electrodes which are 
in an evacuated envelope. The 
sensitised surface—the cathode of semi-cylin 
drical form and the wire anode is placed at its 
axis. The cathode emits electrons when light falls 
upon it and if the cell is connected to an external 
circuit of fairly low voltage a current will flow, provided 
the potential of the photo-cell anode is positive with 
respect to the cathode. Usually an inert gas is intro- 
duced into the envelope to increase the photo-cell 
current. The cell is most sensitive to wavelengths in 
the red and infra-red regions of the spectrum, and is 
thus very suitable for use with an electric lamp. Its 
output is of the order of a few micro-amperes, and for 
most purposes it is therefore essential to amplify this 
before power relays can be operated. This requires the 
use of a special controller or relay, as it is usually called, 


consists 
enclosed glass 


is 
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and a diagram of the relay circuit is given in Fig. 1. | 


This relay consists of a transformer with four windings, 


the primary, a, of whic. is connected to the incoming | 


alternating-current supply and the first secondary, c, 
to the cathode heater of the amplifying valve. A 
second secondary, 5, supplies the anode current of the 


The transformer lead connected to capacitor e, and that 
connected to the coil of the relay A are of opposite polari- 
| ties, so that e is charged up during the half-cycle when the 
| anode potential of the valve is negative. This charge 

maintains the grid of the valve negative and thus cuts 





Puoto-ELectric EquIPMENT For Batcu CoUuNTING. 


2 illustrates a photo-electric relay with a cir ult 
|such as that shown in Fig. 1. It can be used for 4 
| large number of applications where simple ~ on and 
|** off” control is desired. As will be seen, the com- 
ponents are assembled on a bent-steel panel, which Is 
housed in a pressed-steel box. 


Fig. 


+ js 


In cases where ! 


valve and a third, d, is connected to the photo-cell | off any anode current. If, however, light is allowed to | 
and the grid circuit of the valve. A capacitor, ¢, and | fall on the photo-cell the resulting photo-cell current | 
resistor, f, are connected in series with the photo-cell | charges the condenser in the opposite direction, thus | 
to the secondary d. The rheostat, g, is provided for | making the grid of the valve less negative and allowing 


necessary to mount the cell in some relatively inacces- 


sible position, it can be housed in a separate box and 


is then connected to the relay by leads di ai ‘he 
led in the 


adjustment according to the light conditions, and is| anode current to flow. Under these conditions the | flexible metallic conduit. A window is prov . 
termed the sensitivity adjustment. A sensitive relay, | relay A is energised and during the next half-cycle, | cover of the box, through which the comtroniang a 
h, is connected in series with the amplifier to secondary 6. | when no anode current flows, the capacitor / discharges | of light passes. A relay of this type will operate node 
The contacts of this relay are also connected through a| through the coil of the relay and prevents the latter|a minimum light intensity on the photo-c Il cat wd 
It will be seen that by | of 1-0 foot-candle, though for reliable working ™ 


change-over switch, +, to the coil of a small contactor k. | 
The contacts of this contactor are in the controlled | 
eireuit and are sufficiently robust to carry a current of 
10 amperes at 250 volte. 





from becoming de-energised. 
selecting the position of the switch i, the contactor k 
may be made either to open or close when light falls 
on the photo-cell 





duration of light impulse or cut-off should not -- 
| less than one-tenth of a second. The light source - 
be an ordinary lamp in conjunction with » simpre 
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mask, if the distance between it and the photo-cell is 
short. For distances greater than 8 ft., however, 
some form of projector lamp is necessary to give the 
required illumination to operate a relay and even for 
less distances if the area of illumination has to be 
reduced in size. This projector consists of a motor-car 
headlight bulb, which is used in conjunction with a 
simple condenser lens. The latter collects the rays 
from the lamp filament and brings them to a focus at 
the photo-cell cathode. A small transformer is used 
for stepping down the mains supply voltage to that of 
the lamp, which is of the usual 12-volt type. 

As aiready mentioned, among the many applications 
of the photo-electrie cell is that of counting, and it is 
wual to record the total number of counts on an 
electric counter, which is operated by a contactor 
‘rom the photo-electric relay. In this conneccion 
the time of light impulse or cut-off is important, for 
though the number of counts per minute may be low, 
the speed with which the articles to be counted 
interrupt the beam may be too fast to permit of 


reliable counting with the relay that has been described 
aud @ more sensitive type must be employed. 

A special application of the photo-cell to count a 
umber of articles in batches is illustrated in Fig. 3. 
This equipment is arranged so that when the number 


requisite to form a batch has been counted, a warning 
lamp is lighted and the conveyor carrying the articles is 
‘topped. To do this a photo-electric relay is used in 
“njunction with a number of small relays, rotary 
lector switches and hand-setting switches. Since the 
tumber of articles in each batch may be anything 
‘etWeen one and one thousand, there are three setting 
‘Witches, one for the units, one for the tens, and one 
for the hundreds digits. For instance, if the number 
pet batch is 563, the hundreds switch is set to 5, the 
‘ens to 6, and the units to 3. A small conveyor carries 


- articles past the photo-electric cell, after which 
: M fall into a carton. The cartons are arranged on 
um-ta bl. 


When the conveyor is started up, the 
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articles are counted and when the pre-selected number 

| have fallen into the carton the conveyor stops and a 
warning lamp is lighted. The operator then rotates 
| the turn-table, bringing an empty carton into position. 
| The conveyor is next re-started, the counter having in 
|the meantime been automatically reset and the cycle 
is repeated. The operation of the turn-table could, 
of course, be made entirely automatic if desired. 

Fig. 3 shows the photo-electric relay components, 
selector switches and conveyor-motor contactor 
mounted in one cubicle. The projector lamp is visible 
on the near side and the photo-cell holder on the 
opposite site of the chute. The turn-table and cartons 
are in the left-hand corner. 








THE GIRCO DIAPHRAGM PUMP. 


Frw types of pump are consistently exposed to more 
severe operating conditions than the portable units 
used by contractors for dewatering excavations, 
and it is significant that, for such duties, the simplest 
type, the diaphragm pump, is still very widely em- 
ployed. The small number of moving parts, the ease 
with which they can be replaced when necessary, 
and the fact that continued efficiency does not depend 
upon the maintenance of fine clearances, are features 
which have also commended the type for many modern 
industrial applications, where the liquid to be pumped 
is notably abrasive or corrosive in character, especially 
when the nature of the process requires that stoppages 
shall be reduced to the absolute minimum. 

Such conditions, however, tend to encourage con- 
servatism in design and a disinclination to experiment 
with modifications merely for the sake of a slightly 
improved efficiency, but the use of different materials 
is in a different category, and sometimes enables 
improvements to be effected without sacrificing the 
attractive simplicity of the original. A case in point 
is the Gireo pump, developed by Messrs. Girdlestone 
and Company, of 23, Davies-street, London, W.1, in 
which moulded rubber valves of special form are 
employed, with, it is claimed, considerable advantage 
in operation. The unit consists of a cast-iron housing, 
as shown in Fig. 1, above, containing a separate pump 
casting, usually of zincless bronze, and supporting, in 
ball bearings, a lay-shaft carrying a belt pulley. The 
motor is attached to the side of the housing, and drives 
the lay-shaft by an endless Vee-belt of moulded rubber. 
The small end of the connecting rod is provided with a 
ball bearing, held in place on the eccentric pin by a 
cover plate and cap-nut. The lower end of the connec- 
ting rod is rigidly attached to a plate having a central 
spigot, to which the rubber diaphragm is secured by a 
large flat nut on its underside. 

The construction of the pump body will be clear on 
reference to Fig. 2. The ends of the suction and 
delivery passages are machined to form valve seats, 
the valve pockets being internally threaded to take 
the cages holding the valves in position. The valves 
do not lift, but act by the opening and closing of a 








branched aperture in the crown, which is in the form 


of a three-pointed star ; Fig. 3 shows one of the valves, 
which are interchangeable, with the aperture partly 
open. Owing to the form of the lips, excess re 
on the outlet side of the valve completely closes the 
aperture when a single stroke is made, but, the makers 
state, the ease of opening greatly facilitates the inertia 
effect commonly observed with reciprocating pumps, 
the flow of water in the suction pipe holding the valve 
open for a period after the diaphragm has begun to 
descend. By this means it is possible, in favourable 
circumstances, for the pump to show a volumetric 
efficiency in excess of 100 per cent., calculated on the 
volume displaced by the diaphragm. 

The cylindrical rim of the pump body is formed 
with an external groove or cannelure, into which fits 
a raised ring moulded within the skirt of the diaphragm, 
| which is further secured by a ‘* worm-drive” clip, 
be shown in Fig. 1. For duty at high heads, a second 
| clip is fitted above the first, to obviate undue distortion 
}of the diaphragm, the skirt being deep enough to 
| enable this to be done. A tubular air vessel, closed at 
| the upper end by a hexagonal cap, is screwed into a 
| boss on the delivery branch. The driving eccentric 
| of the pump is separate from the lay-shaft and secured 
| to it by a tightly fitting spigot and pin. As mentioned 
| above, the usual drive is by motor and Vee-belt to a 
| pulley on the lay-shaft, but for occasional duties at 
| low heads, a handle can be fitted in lieu of the pulley. 
We understand that a hand-operated unit has been in 
use for some time in connection with the Coronation 
| posqavations in London, for removing rainwater and 
mud from the holes dug to receive Venetian masts. 

In the standard size illustrated, both branches 
are tapped with a l-in. gas thread ; and, with a motor 
of } brake horse-power, the delivery ranges from 500 
gallons per hour, at nominal heads, to 100 gallons per 
hour at 100-ft. head. The normal lay-shaft speed 
is 350 r.p.m. The pump is said to be capable, however, 
of still higher duties, up to a maximum head of 500 ft., 
and a maximum speed of 500 r.p.m. The makers 
emphasise its self-priming ability, stating that it will 
prime itself when completely dry, and with an empty 
suction pipe, and no foot valve. The maximum 
vertical suction lift is given as 24 ft. 

Apart from contractors’ work, the pump is stated 
to be suitable for all such duties as the pumping of 
slurry, corrosive chemicals, foodstuffs of various kinds, 
and other substances requiring to be kept from contact 
with lubricated machine parts, and when necessary is 
made of suitably resistant materials such as ebonite, 
or nickel alloys, the composition of the rubber used in 
the diaphragm and valves also being varied as required. 

















THE THIRD WORLD POWER 
CONFERENCE. 


(Continued from paye 334.) 


Section IV of the World Power Conference held in 
Washington was devoted to the consideration of 
National and Regional Planning for Natural Resources, 
in which group of papers was one by Mr. K. Rissmueller, 
dealing with ‘‘ Technical Development as a Factor of 
Economie Efficiency and Reliability of Electric Power 
Supply.” In tracing the development of electrical 
engineering in Germany, the author said that the 
period covered from the years 1885 to 1900 involved 
the initial stages of the transmission of power by means 
of three-phase systems, which were utilised as the 
method for the generation and distribution of energy 
during the period 1900 to 1918. Advance in the design 
and construction of boilers during the latter period had 
resulted in improved overall efficiencies for turbo- 
generators with capacities up to 50,000 kW, and the 
general adoption of the three-phase system with insu- 
lated neutral had been facilitated in the country by 
Petersen’s invention of the are-quenching coil. During 
the past eighteen years, the author continued, the pro- 
gress made had depended mainly on the construction 
of machines specially designed for base and peak-load 
service, to which were to be added further improvements 
in the construction of boiler-furnaces for the generation 
of steam at high pressures and temperatures, multi-stage 
heating of the feed water, and the introduction of inter- 
mediate superheating. Turbo-generators with capacities 
up to 100,000 kW had thus been made possible, though 
present-day practice in Germany preferred, in certain 
circumstances, units with capacities between the 
range of 20,000 kW and 50,000 kW, of the Ljung- 
strém type, or axial types with either single or multi- 
casing construction. 

The author proceeded by stating that the chief 
problem to be solved in regard to the construction of 
transformers was that of regulating the voltage under 
load conditions, which was effected by means of 
various tap-changing devices. Since the apparatus 
permitted a simple arrangement of switchgear equip- 
ment, excellent operating results were obtained with 
oil-less types of circuit breakers, and the improved 
| factor of reliability which had been obtained with the 
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aid of compressed-air operation had led to the coe | 
struction of 220-kV transmission lines, as well as high- 
voltage oil-filled and internal-pressure cables for voltages 
up to 125 kV. Arising from the results of numerous 
experiments, advance had also been made in the 
methods of protection against lightning, the adoption of 
are-earth quenching, and remote-control methods of 
operating the instruments required for inter-connection 
systems. The paper concluded with an account of the 
technical development of German railways, and of the 
investigations undertaken with the aim of arriving at 
standard rules and regulations for the industry as a 





whole. 

Another review of progress in Germany was presented | 
by Mr. Jaeger, in his paper under the heading of | 
**New Considerations with Regard to the Economic 
Co-existence of Power and Communication Installa- 
tions,” in the course of which it was remarked that, 
as means of electrical communication had existed half 
a century before the erection of power lines, the advent | 
of the latter had necessitated the use of adequate 
protective measures for communication lines in general. 
The cause of the damage done to telegraphic installa- 
tions was due to electro-static or electromagnetic 
coupling, but it was claimed that the disturbance 
associated with the former could be mitigated by 
means of a relatively simple procedure that had 
recently been improved upon in Germany. The influence 
of electromagnetic coupling was, on the other hand, 
much more difficult to overcome and expensive to 
counteract, though notable progress was recorded also 
in this direction; in these circumstances it had been 
found necessary to construct suitable instruments for | 
measuring the value of the stray voltage acting on 
the communication lines. The author subsequently 
drew attention to questions arising from the operation 
of direct-current equipment working in conjunction 
with high-tension telegraphic installations, as well 
as to the economic significance of freedom from dis- 
turbance on wireless apparatus for central electric 
stations. 

A short historical summary of the development of 
electric supply companies in Hungary was given in 
a paper entitled “ National and Regional Planning 
and their Relation to the Conservation of National 
Resources,” by Professor L. de Verebely, who said that 
the present scheme of progress was on the 
utilisation of the native deposits of lignite, the esti- 
mated content of which was said to be 1,818,000,000 
tons. Inter-urban distribution had gained ground in 
Hungary during the past fifteen years, to such a 
degree that at the present time more than one-third 
of the cities and communities concerned were furnished 
with a supply of electric energy, and in nearly all cases 
the power was transmitted over relatively long dis- 
tances, since the collieries were, in the maia, far removed 
from the centres of population associated with the 
principal consumers of electricity. Work undertaken 
in this sphere had been influenced by a number of 
factors, among which was the fact that the greater 
part of the electrification had been carried out by the 
coal companies, and the absence of legal regulation had 
made for indiscriminate distribution in all directions. 
The Government had, however, recently established 
a law that would regulate the process of electrification, 
which should remove the circumstances that had pre- 
viously prevented improvements in this respect. It | 
was further noted that the power delivered to the city 
of Budapest accounted for about half the electricity 
generated in Hungary, and that great success had 
been achieved in electrifying the main railways by 
means of the Kandé system working with a frequency 
of 50 cycles. Mention was made of future advance in 
this direction, which involved the construction of an 
electric installation with a capacity of 75,000 kW 
within the next five years. 

Messrs. A. Erdély and 8S. Hankiss made further 
reference to Hungary in their paper on the “ Con- 
servation of Coal Resources,” stating that the need 
for the most economical use of the native deposits of 
fuel was made manifest by the fact that the estimated 
reserves were sufficient to meet present requirements 
for a period not exceeding a century. Practical 
importance was therefore attached to the recent con- 
struction of a coking plant for the complete utilisation 
of the by-products, since the installation facilitated | 
the use of certain kinds ot the native fuels. 

In the course of a paper entitled “ Proyectos 
Nacionales y Regionales y su Relacion con la Con- 
servacion de los Recursos Naturales,”’ Mr. R. Harnecker 
referred to the beneficial results which had accrued 
from the propaganda undertaken by the Institute of 
Engineers in Chile, with the object of improving the 
electrical industry of the country. The author pro- 
ceeded to describe the part that might be played by 
the Guvernment in this work, in the way of financing, 
regulating and supervising the proposed developments, 
with a view to extending the industrial and domestic 
spheres of application. According to the paper there 
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seemed to be good grounds for encouraging a wide 
distribution of electric energy, which could be sold at | 


] 
such rates as would facilitate raising the standard of | 


living among the population of the country. 

The Austrian Committee of the Conference submitted 
a report under the heading ‘“‘ Nationale und Regionale 
Planwirtschaft,” in which attention was drawn to the 
fact that electric power was eminently suitable for 
planning along national lines, for which reason the 
supervision and control of the industry under review 
had gradually been transferred from municipal to State 
authorities. Large hydro-electric installations had 
been initiated under these conditions, which remark 
applied also to the conservation of the native coal 
deposits, since these considerations were influenced by 


| the official control exercised on the country’s importa- 


tion and exportation of electric energy. 

Further information pertaining to Austria was given 
by the Ministry of Commerce in the country in reports 
entitled “‘ Erhaltung von Kohlenvorraten” and 
Erdol und Naturgas,” in which 
mention was made of the sources of waste that existed 
in the process of transporting, storing and using the 
coal involved, and the measures needed to avoid the 
consequences of such losses. It was, however, added 
that waste was an improbable contingency in regard 
to over-production of the native reserves of crude oil 
and natural gas, since preventive measures had already 
been taken in these recently established industries of 
Austria. 

A contribution under the heading “ National and 
Regional Planning and their Relation to the Con- 
servation of Natural Resources” was presented by 
Mr. I. Wedervang in collaboration with the Water- 


| Course and Electricity Department of Norway, and 


touched upon the protective laws that had been 
established in the country with the object of conserving 
the natural resources on the one hand, and preventing 
speculation by outside interests on the other. By 
this means municipalities possessed the right of pre- 
emption in cases where they wished to purchase forest 
land offered for sale, and the destruction of forests 
that served to protect property against landslides and 
floods was rendered impossible ; mining operations also 
were strictly regulated, and it was noted that all 
mining property and equipment reverted free of cost 
to the State after a period of fifty years. Further, for 
the past two decades all sites acquired by private 
concerns in connection with hydro-electric schemes 
reverted to the State after periods ranging from fifty 
years to sixty years, with the result that at the present 
time about one-quarter of such installations belonged 
to the nation. The process was facilitated by the 
principle that all water-power resources were treated 
as common property of the people, in consequence of 
which every citizen was entitled to a supply of electric 
energy so far as proved to be practicable, and con- 
sumers paid for the service in the form of rates, 
rather than taxes; these rates were regulated and 
stabilised by means of competition between the muni- 
cipal and private undertakings. During recent years 
attention had been confined mainly to various problems 
pertaining to the transmission of electric power, in 
order to ensure the widest possible distribution of the 
service over the country as a whole. 

It was observed in a report on the “‘ Conservation of 
Coal Resources,” presented by the Norwegian Scientific 
Exploration of Svalbard and Arctic Regions, that all 
the coal mines in the country were situated at Svalbard, 
some of these being owned by the Russian Govern- 
ment. The production had increased considerably of 
late, but all the coal needed for the generation of gas 
was imported, as was also the case with coal and coke 
required for industrial and domestic purposes generally, 
in which connection it was remarked that the shipping 
season had been prolonged with the aid of ice breakers. 

According to the point of view presented by Mr. 8S. 
Chase, in his paper on “ Planning for Natural Resources 
in America,” the procedure to be followed should involve 
the consideration of all the material facts connected 
with a given case. This was illustrated with reference 
to the Central Valley in California, where it was said 
that the resources suffered from a want of adjustment, 
since the valleys of the rivers Sacramento and San 
Joaquin might well form one of the most productive 
agricultural regions in the world, provided proper 
methods were utilised to irrigate the 19,000 square 
miles involved, but in the absence of such measures 
the territory threatened to become an uninhabitable 
desert. This danger was said to be imminent, due to 
unplanned exploitation of the limited supplies of water 
in those parts, which had produced a very serious 
situation, in view of the fact that the reclamation work 
undertaken had caused settling of the land to such an 
extent that much of it was below sea-level, and in 
consequence salt water from the Pacific Ocean was 
gradually flowing into the irrigation channels. The 
author was of the opinion that the problem could be 
solved by the efforts of engineers alone, but this by 
itself was insufficient, since the future of the land con- 
cerned depended also on the ability with which the 
inhabitants adjusted their property in accordance with 
the requirements of the responsible engineers 


Under “free market’ conditions, the author con- 
tinued, the national policy had aimed at relieving the 
Republic of all responsibility in regard to the conser. 
vation of natural resources, so that a situation resem bling 
that presented by the above-mentioned valleys was 
to be found also in the native oil and coal-fields, forests 
and agricultural land subject to the effect of erosion 
by wind and water. It was said that the principle of 
free markets left much further to be desired, since jt 
could not be applied to a large part of the economical 
activities undertaken in the sphere of municipal 
enterprise, and the inherent limitations of the system 
rendered it ineffective in the face of administrative 
competition, with the result that the Government was 
compelled to carry out the work of conserving the 
natural resources of the country. Moreover, the conse. 
quences of the economic depression had driven the 
American nation to plan in regard to both income and 
capital, but in this process due account should be 
taken of the lack of equilibrium that was to be found 
in the use of the natural resources, as was exemplified 
by reference to the work of a number of official bodies 
interested in the general problem of conservation. 

Mr. M. Finlay treated the subject of his paper, on 
“National and Regional Planning and their Relation 
to the Conservation of Natural Resources,” as a repre- 
sentative of the electrical industry in the United 
States of America. He endeavoured to indicate the 
need for an examination of the matter along lines that 
covered all the problems involved, from the process 
of generation to that of utilising the energy for practical 
purposes, which called for the services of all qualified 
engineers. In developing his argument the author 

ssed in review the major advances made in the 
sphere of public and private enterprise, which reduced 
the study to one involving the consideration of the 
natural resources in the form of coal and water power. 
With reference to coal, the theory was advanced that 
the life of such deposits might suffice for some thousands 
of years on the basis of present consumption, since 
industrial concerns now consumed only 9 per cent. of 
the total amount of coal raised in the country. In the 
discussion on the use of water power, emphasis was 
placed on the need for the accurate determination of the 
effect of changing conditions on the quantity of supply, 
and the knowledge of such resources in general. Refer- 
ence was made to the principal American institutions 
interested in the subject of conservation, which were eluci- 
dated by remarks on the Southern California Edison 
Company, who had developed a notable system of 
dams working in conjunction with gas-burning thermal 
plants supplied by means of natural gas that would 
otherwise be wasted; a similar plant was owned by 
the Pacific Gas and Electric Company, involving a 
number of oil- and gas-burning plants inter-connected 
with some hydro-electric installations, which had 
been the means of enlarging the field of application 
for the undertaking as a whole, with an average load- 
factor of 63 per cent. during the year. 

Since Sweden possessed only very small reserves of 
coal, and no oil or natural gas, the principal natural 
resources of the country included timber, iron ore and 
water power, according to Mr. B. Borgquist, who pre- 
sented a paper under the heading of “ National and 
Regional Planning and their Relation to the Conserva- 
tion of Natural Resources.” Forest lands were said to 
cover about half the area of the country, and of this 
property 49 per cent. was owned by private individuals, 
24 per cent. by the State, and 27 per cent. by various 
companies ; a high standard was maintained in the 
sphere of forestry conservation, since felling operations 
and maintenance generally were subject to public 
control. Though governmental intervention was limited 
to the technical supervision of mining concessions and 
processes, it was noted that the State held shares in 
an undertaking which owned the largest deposits of 
iron ore in the northern part of the country. Consider- 
able freedom was also granted to private companies 
engaged on the development of water power, provided 
a sufficient quantity of water was ensured for the trades 
involved in operating the water courses, timber-floating 
and fishing. It was claimed that the procedure had led 
to a well-planned system of water supply for the 
country, in which sphere of activity rapid progress was 
recorded in the absence of monopolies pertaining t 
the supply of electric energy. 

The National Geological Survey of China, in its report 
on “ Coal and Coal Resources of China,” estimated the 
native reserves of coal to be 250,000 million tons, includ- 
ing 4,610 million tons for the provinces of Manchuria 
and Jehol. The estimated resources of oil and shale oil, 
on the other hand, were stated to be equivalent to 
3,600 million barrels, which figure included 1,899 
million barrels of Fushun oil from the shale deposits 
in Manchuria. 4 

It was recorded in a paper by Mr. E. H. Heubel an 
others, devoted to the subject of “ The Conservation 
of German Brown-Coal Resources,” that the method 
of mining these deposits consisted in mechanically 
working by means of open cuts. As the fuel was easily 
| extracted and fairly economical to use, it was ut 








a — aeweas @ & a 


a2a7’ns = # 9 








(ae Ve SF ees eS 


ae SS 


a ct tl 





AprRIL 16, 1937.] 


ENGINEERING. 





451 








— 


in large factories situated near the mines, and the 
demands of the more distant consumers were met by 
extracting the water before the fuel was pressed into 
the form of briquettes. Of the total quantity of this 
kind of coal produced, 46-9 per cent. was used in 
electric generating stations, and 20-9 per cent. in the 
chemical industries of the country ; on the basis of the 
production for the year 1934, the native deposits were 
said to be sufficient for the next four centuries. Con- 
siderable progress was recorded in the mechanisation 
of this mining enterprise, but improvements were lack- 
ing in regard to the underground operations, and the 
most important measures taken in the way of conserv- 
ing these reserves involved the use of surface-mining 
methods on what were formerly regarded as deep- 
mining deposits. This had been effected by the instal- 
lation of machines for extracting, transporting and 
conveying the rubble to the dumps. At the present 
time the Government exerted a considerable influence 
over the entire distributing system, and _ this 
applied also to the subject of the ‘‘ Conservation of 
Petroleum and Natural Gas,” dealt with in a paper 
presented by Professor A. Bentz. The author referred 
to the petroleum deposits situated in the valley of the 
Rhine, Thuringia and the lowlands in northern Germany, 
as well as to the laboratories engaged on research into 
the matter, and the basis of pricing used in the sale and 
distribution of liquid gas. 

In a report presented by the Association of Mine- 
owners in Czechoslovakia, on the “‘ Conservation of 
Coal Resources,” an account was given of the methods 
followed in mining the native deposits of bituminous 
and brown coals, on which point it was remarked that 
mechanical methods were used for the extraction of 
83 per cent. of the bituminous fuel and 20 per cent. 
of the brown coal. The other available sources of 
energy in the country competed with coal on the 
markets, which had led to conservative measures 
being taken in the process of manufacturing solid fuels. 

In view of the relatively small reserves of coal in 
France, notable improvements in the methods of mining 
and utilising the fuel were mentioned in the paper 
entitled ‘“ L’Utilisation Rationnelle des Reserves 
Charbonniers de la France,” by Mr. H. de Peyerimhoff. 
The greater part of the coal raised in the country was 
subjected to washing and pneumatic cleaning processes, 
and the refuse was used in power plants attached to the 
collieries, which generated about one-quarter of the 
total output of electric energy available in France. 
A continuous increase in the production of agglo- 
merates was noted, but on account of the economic 
depression the annual output of coke for metal- 
lurgical purposes had been reduced to about 7,000,000 
tons. In drawing attention to the extending field of 
application for gas and its by-products, the author 
referred to the recent construction of two experimental 
plants for the hydrogenation of coal, situated in the 
northern part of the country. The use of steam for the 
purpose of heating buildings in the city of Paris was 
said to have developed successfully along interesting 
lines, and it was anticipated that the extension of the 
method to towns generally would make for a reduction 
of the number of unemployed in a country that 
possessed small reserves in the form of hard coals. It 
was claimed that about one-third of the fuel otherwise 
required to heat the buildings was thus saved, and the 
present plans in regard to the Parisian installation 
involved a twofold increase of capacity within the next 
two years. In the five years following its inception, 
this particular plant had extended its service half-way 
across the city by means of mains 10 km. in length, 
and the annual distribution of 125,000 tons of steam 
involved the consumption of 35,000 tons of coal, corre- 
sponding to about 2 per cent. of the total quantity 
of coal burnt in the city of Paris. 

The conservation of petroleum in France was dis- 
cussed by Mr. J. Meny, in his paper entitled “ Utilisa- 
tion Rationnelle du Petrole,” in which it was stated 
that the native reserves of petroleum were negligible, 
and those of bituminous schists and torbanites were 
verysmall. In comparing the relative merits of coal 
and liquid fuels, the author touched upon the possible 
substitutes for the derivatives of petroleum in the 
Operations connected with carbonisation. 

. F. S. Sinnatt presented an account of the work 
done at the Fuel Research Station associated with the 
Department of Scientific and Industrial Research in 
Great Britain. The object of the work was to 
Provide data on the properties of the native coal 
seams, which was undertaken with the aid of plants for 
washing and dry-cleaning the fuels under examination, 
carbonisation at both high and low temperatures, 
hydrogenation of coal and tar, and combustion in 
‘arious types of boilers, including furnaces for pul- 
verised fuel. The coal survey was said to include not 
only the examination of actual seams, but also in- 
Yestigations into the value of the commercial products 
obtained at the collieries. According to the paper, 


over 87 in llion tons of coal were now cleaned annually, 
= consisting of smalls, since large-sized coal was 
hed hand-picking methods; in one of the 


instances mentioned, more than 80 per cent. of the coal 
raised had been treated in the cleaning plant at the 
colliery concerned. Up till the present time 78 reports on 
the coal survey had been published, and separate 
laboratories had been established at each of the nine 
principal coalfields in Great Britain, in addition to the 
large-scale plants installed at East Greenwich, which 
together practically covered the whole field of interest 
covered by the paper, entitled *‘ The Conservation 
of Coal Resources; the British Fuel Research Coal 
Survey.” 

It was reported that the needs of households, rail- 
ways and industrial concerns accounted for the greater 
part of the 1,500,000 tons of coal mined annually in 
Bulgaria, in a paper entitled “‘ Erhaltung von Kohlen- 
Vorrate,” which was presented by the Bureau of Mines 
in the country. The mining of the coal seams, which 
vary from 2 ft. to 35 ft. in thickness, was done by hand, 
but mechanical methods of transportation were in use, 
and at the present rate of production it was stated that 
the estimated reserves of 500 million tons of native 
fuel would suffice for about three centuries. It was 
said that good results had been obtained in the making 
of coke from some of the indigenous coals, which 
afforded possibilities in the way of using the smalls. 
Of the total quantity of coal mined, 80 per cent. of it 
was taken from collieries owned by the State, and the 
conditions of labour for all miners in the country 
complied with international laws and agreements on 
the subject. 

Mr. R. Rice and others dealt, in their contribution 
under the heading of ‘‘ Conservation of Coal Reserves,” 
with the subject in regard to the United States of 
America, where the chief problem was not so much 
concerned with the exhaustion of the resources in the 
remote future, as with the possibility of a relatively 
immediate increase in the cost of production due to the 
depletion of the richer and more accessible deposits of 
coal. The point was elucidated by reference to the 
fact that 29 per cent. of the anthracite deposits in 
Pennsylvania were exhausted, which had already led 
to an increase in the cost of mining these reserves ; 
further, some of the best seams of bituminous fuel were 
said to have practical values for periods that were 
confined to the range of 30 years and 100 years, 
reckoned on the rate of production for the year 1929. 
Resort to the large deposits associated with the thinner 
and less accessible beds would render the process of 
mining more difficult and increase almost threefold 
the cost per ton of fuel mined, but this situation might 
be delayed by avoiding the present average waste of 
19-4 per cent. incurred in mining the bituminous 
coals; for an ordinary year the avoidable waste in 
this respect was stated to be about 136,000,000 tons 
of fuel. 

The author was of the opinion that the preven- 
tion of waste on this account was an economic 
rather than a technical matter, but it was difficult to 
effect the necessary improvements in view of the 
competition that existed between the 6,000 mines 
situated in 31 States of the Union. The first forward 
step in this direction involved the securing of economic 
stability in the industry, and this implied assistance 
from the Government. 

An alternative proposal, which was being applied 
with a measure of success in the far West, consisted in 
extending public ownership of the coalfields and 
leasing them for development by private enterprise, 
but a wide application of the procedure was by no 
means easy, in view of the very large number of 
interests now associated with the mining of coal in 
the country. The author also touched upon the 
measures already taken to prevent waste and to improve 
the use of the fuels considered in the paper. 

In presenting a comprehensive summary of the 
factors involved in the conservation of liquid-fuel 
resources, Sir John Cadman, in his paper entitled 
“The Conservation of Petroleum,” touched upon the 
transitory phases in the development of the industry in 
America, before dealing with the procedure followed 
in the control of Messrs. Anglo-Iranian Oil Company 
and Messrs. Iraq Petroleum Company. Mention was 
made of the practical measures taken to avoid waste, 
and the effects of the law of capture, before a com- 
parison was made between unit operations and other 
schemes of conservation. The chief advantages 
offered by the unit method of operation, the author 
stated, included the conservation of the gas 
energy by facilitating the operation of the reservoirs 
by means of natural forces, reducing the cost of 
exploitation by minimising the operations and plant 
needed for drilling purposes, co-ordinating the produc- 
tion with the demands for oil, and efficient storage of 
products that are not immediately remunerative. 
Certain technical objections to the unit method were 
discussed in the paper, which also contained data on 
the probable rate of increase in the consumption of 
crude oil with reference to recent estimates of the 
world’s reserves of oil and its products. 

The Bureau of Mines of the United States of America, 





in its report on the “‘ Conservation of Petroleum and of 


Natural Gas,” referred to the beneficial influence 
exercised by the Federal Oil Conservation Board of 
the country, as well as to the fact that recoveries of 
more than 40 per cent. of the original oil had been 
obtained by employing modern methods. It was stated 
that the estimated quantity of oil reserves in the 
country amounted to approximately 12,000 million 
barrels, and that the corresponding figure for natural gas 
ranged from 30,000,000 million cub. ft. upwards. During 
the past decade the quantity of petrol derived annually 
by means of cracking processes had increased twofold, 
and the conservation of petroleum had been facilitated 
by the introduction of the operations connected with 
polymerisation, hydrogenation, solvent refining, and 
controlled stabilisation in the production of natural 
petrol. With respect to the administrative aspect of 
the subject, it was added that recently the production 
of crude oil had exceeded the recommendations of the 
Bureau by about 4 per cent. 


(To be continued.) 








FIRE PRECAUTIONS IN MAJOR 
ELECTRICAL STATIONS. 


A suBJxct of topical interest was dealt with by 
Mr. F. C. Winfield in a paper entitled, ‘‘ Fire Precau- 
tions in Major Electrical Stations,” which he read 
before the Institution of Electrical Engineers on 
Thursday, February 11. In electrical-supply engineer- 
ing the maintenance of supply is accepted as an over- 
riding requirement, and technically this condition is 
usually met by the duplication of all the principal 
items of plant. This simple provision does not, how- 
ever, ensure the desired end unless it is supported 
by measures to prevent such duplicates from being 
simultaneously impaired by fire and explosion. In 
practice this means a reasonable fire-sectioning of the 
plant, so that at most a fire or explosion is limited 
to a group of plant items which, in emergency, can be 
dispensed with. 

Figs. 1 to 7, page 452, show the application of the 
simple principles of sectioning to indoor metal-clad 
switchgear, and are generally indicative of the problem 
as applied to plant of other types. In these diagrams no 
isolators are shown, except where these are required 
for fire purposes, as in Fig. 7. The fire sectioning 
barriers are intended to indicate the segregation of 
duplicate groups of feeders into separate enclosures 
not essentially fireproof in themselves, but fireproof 
each against failure of the other. Duplicate feeders, 
generators or transformers must be distributed as 
equally as possible between the two sections. Fire 
sectioning must also include the main and control 
cables, relay panels and batteries, and other accessories 
associated with each switch. As regards the diagrams, 
Fig. 1 shows a very common arrangement with no 
sectioning, in which a complete loss of the switch- 
board is possible. It should rarely be employed, 
and only for low-voltage low-capacity work. Fig. 2 
shows an arrangement which is open to the same 
objections, and is only better in that the complete 
loss of the switchboard may be prevented, while 
Fig. 3 is also little better if a fire occurs in the right- 
hand chamber. On the other hand, the arrangement 
shown in Fig. 4 has given good results in practice, 
and is suited to medium power work. -If, however, 
the section switch fails, both "bus-bar sections are 
involved. Figs. 5 and 6 show true sectioning with 
single and double "bus bars, respectively, while in 
Fig. 7 there are duplicate "bus bars with duplicate 
circuit breakers per circuit. In this case the circuit 
cable and circuit isolators must be segregated from 
the remainder for true sectioning, and the section 
circuit breaker must also occupy a separate chamber. 
This arrangement is specially suitable for open-type 
switchgear, both indoor and outdoor, and occupies a 
great deal of space. If metal-clad switchgear is used, 
the essential fire conditions can be more readily met 
by the arrangement shown in Fig. 6. 

The amount of consequential damage following a 
fire can be reduced by forming a complete division 
between switch and cable chambers by sealing the 
holes in floors, &c., on the lines shown in Fig. 8. Where 
single cables leave a chamber horizontally through 
walls these may be sealed by light plastering, and 
where groups of cables leave a chamber in trenches, a 
simple method of sealing is to fill a portion of the 
trench with sand or gravel. Generally speaking, con- 
trol cables need not be segregated from power cables, 
though where there is no ’bus-bar protection, the 
control cables should be lead covered, to ensure that 
tripping control is available for a reasonable period 
after the fire has started. Power cables need not be 
individually protected. In a properly laid-out operat- 
irg room, the risk of serious fire is small, but the 
division of cubicle-type panels, by steel or concrete 
partitions, and the use of fire-resisting wiring is desir- 
able. Panel wiring can also be enclosed in metal ducts. 





Operating rooms should not be in direct communica- 
tion with either switchgear chambers or the turbine room. 
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Figs. 9 to 12 show an example of the application of | automatic or remote-control equipment may be/| loss of any single station to be supported with only 
the foregoing principles of sectioning to a 33-kV | . 
substation, in which metal-clad switchgear is installed. 
The fire-resisting capacity of this gear is extraordinarily 
high, though an exception to this statement may arise 


when aluminium is used for enclosure. 


This metal 


almost invariably melts when exposed to a severe 
fire, so that the compound is added to the flames and 


needed to 
The same 


the time 


mereased. principles are, 


restore normal conditions is 
in general, 


applicable both to indoor open-type switchgear and 


FigA. 
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employed and should include alarm devices to warn men 


working in the area. 


cooling capacity. 
bromine installations with saponine foam as an alter- 
native are suggested for switchgear. 


As far as transformers are concerned, it is desirable, 


For fire fighting where large | 
quantities of oil may be immediately involved, an | as for fires, with certain differences in detail. 
installation of the high-pressure water spray type is 
recommended, owing to its rapid operation and high 
Fixed carbon-dioxide or methyl- | never been of sufficient intensity to destroy a building, 


| a short-time interference with the supply. 

In dealing with explosions the principles are the same 
Explo- 
| sions caused by the failure of a circuit breaker to clear a 
| short circuit are usually followed by a fire, but have 


though doors and windows have been blown out. 
| On the other hand, where the gas explosion has followed 
jan unprotected insulation failure, the forces are 


in view of the large quantities of oil involved, to go! much more violent, probably owing to the relatively 
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to outdoor switchgear, though in the latter case wide 
spacing may be used instead of actual walls. 

As buildings are required as fire enclosures, they 
should be of fireproof construction. Brickwork has 
excellent fire-resisting properties, as has reinforced 
concrete, provided the steelwork is protected by 
sprayed or block asbestos. All windows should be of 
wired glass, and all internal doors of fireproof self- 
closing design. Means should be provided for draining 
the oil into holes in the open air, either by a suitably- 
graded floor or by a piped drainage system. These holes 
should be filled with gravel or screened rubble. 

As regards fire fighting, the minimum and essential 
requirement is that those responsible should know 
the location and telephone numbers of the nearest 
fire stations. The next essential is the provision of 
hand extinguishers at convenient positions. These 


positions should never be inside the chamber to be 
protected. In the 


larger stations more elaborate 
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. to act as a fire 

Snceunel 4 quencher and to 
ae assist oil drain- 
Transformer 2 age. All large 
—_—_I ] transformers 

Cc om» should be fitted 
siealianeadll with relays of 

the gas-collec- 

tion type or 

with oil tem- 

Road peraturealarms. 
_— - teat cee Indoor  trans- 
formers should 


be mounted in chambers opening to the outside and 
the smaller units may be cooled by Pyranol or air 
instead of oil. Pyranol, however, attacks normal 
insulations. For outdoor transformers a screened 
ballast surround 12 in. t» 18 in. deep, with drainage, 
is desirable, and intermediate barrier walls may also 
be necessary. Duplicate plant should be arranged 
so that an attack on a fire on one item does not 
damage the other. The treatment of reactor tanks 
of the oil-immersed type is similar to that of 
transformers. Each sub-system of “bus bar or group 
feeder reactors must be protected separately. The 
principles of fire precaution enumerated are equally 
applicable to generating plant, the only alternate 
safeguard against unsupportable loss being sub- 
division. For reasons of cost, this is difficult, though 
not impossible, in single generating stations, but 
successive stations on one site could be effectively 
separated, while inter-connection should allow the 





Fig.10. - 





sectioning, pre- | 


slow gas collection, and are of the order of at least 
15 lb. per square inch, which is too large to be sup- 
| ported by an ordinary brick or steel-framed building 
It is therefore suggested that at least one wall parallel 
to the gear should contain ample windows or doors 
| secured no more strongly than is necessary for weather. 
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Fig.12. KEY DIAGRAM OF CONNECTIONS 
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proofing, so that they will act as relief vents. Distinct 
buildings are preferable to buildings divided by barriet 
| walls, the separation of even a few feet being quit 
| satisfactory. Where the site is limited, the principle 
lean be maintained by using double or specially- 
| strengthened barrier walls or by making a break in the 
| roof or wall material. 

An important factor in any oil-fire fighting arrange- 
ment is the dense black smoke which impedes access 
to the fire. To overcome this, all large transformers 
and switchgear should be mounted in separate buildings 
or in chambers opening to the outer air and sealed 
off from the inner side. Where this is not possible 
automatic or remote controlled forms of fire attack 
should be employed. The electrical contribution to a 
fire should be eliminated as quickly as possible by 
tripping the switches connected to the affected ’bus bars 
and feeder switches, either automatically or in accor- 
dance with operating instructions. 











THe Mopet Ramway Exuisirion.——Th« Mode 


Railway Club, in its exhibition of this year, gave practical 
proof of its vigour and popularity by occupying tw o floors 
of the Central Hall, Westminater, S.W., instead of one 
as previously. The exhibition, which opened on Tu sday 
March 30, and closed on Saturday, April 3, was, a5 usual, 
of considerable interest, and the displays seem to indicate 
on the part of the amateur a definite advance in cratts- 


manship compared with, say, ten years ago pinnae: 
this may be due to the way in which the hobby 3s « — r 
for by the small-tool makers, there being an excelien 


display on the trade stands. The professiona! —— 
cher is also taking great pains to meet the demand for 


= -omprehen 
accurate small parts. There was a very comprene 


sive display of model locomotives and rolling — 
representing all four groups of the British railways = 
lves te 


quite a number of examples not lending thems« 
classification. A distinctive feature of the display W 

the unusual number of track layouts, some o! them ge 
highly complex and informative nature, and . ty by 
imagined that the makers of them will by ! - vs : 
pretty sound idea of signalling and railway work rs 
A section was set apart for the Association Franga 


was 


des Amis des Chemins de Fer, in which, among — 
things, were displayed some admirable and + large 
scale coaches of various types. A somewh I 7 ta 
model was one of an ambulance coach. A t! section, 
which seems to be new, was one dealing ¥ — 
relics, curios, and so forth which had bee: ned by 
various owners. For those with a leaning to t a 
torical side of the railway this must have prove’ ae 4 
interesting, and gives rise to the reflectio “- 


accurate and carefully made model may ! 
historical value in the future. 
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THE HAMS HALL GENERATING 
STATION OF THE BIRMINGHAM 
CORPORATION. 


A FULL description of the Hams Hall generating 
station of the Birmingham Corporation was given 
in ENGINEERING* at the time of its opening in the 
autumn of 1929. The plant then installed comprised 
five boilers, each of which had a normal output of 
190,000 Ib. of steam per hour at a pressure of 
375clb. per square inch and a total temperature of 


lle hha Carat nal tata te te ae ton] 








concrete cooling towers. The buildings as then 
constructed left room for a third 30,000-kW set. 
It was also intended to provide extensions by 
adding 50,000 kW in each of the years 1936-1937, 
1938-1939, and 1940-1941, so that the ultimate 
capacity at the end of that period would have been 
240,000 kW. Ample land was, moreover, available 
in the vicinity, so that as much as 1,000,000 kW 
could have been installed on the site. 

This scheme has been modified. The original 
alternators have been re-wound for the stan- 





centrifugal grit extractors and electrostatic separa- 
tors, but those escaping to the second chimney pass 
through centrifugal extractors only. This addition 
has been necessitated by the popular attitude to the 
atmospheric pollution problem. No washers have, 
however, been provided, it being considered that the 
employment of high chimneys will satisfactorily 
ensure that no difficulty will be caused from 
sulphur at ground level. Individual chimneys 
are also provided on the more recent boilers and 





can be used in emergency should anything occur 
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710 deg. F. These boilers, which were fired by 
pulverised fuel, supplied steam to two 30,000-kW 
turbo-alternators, which generated three-phase cur- 
rent at @ pressure of 11 kV and a frequency of 
25 cycles. In addition, a 400-kW direct-current 
generator and an exciter were connected to an ex- 
tension of the shaft of each main machine and there 
Were two separate steam-driven 1,875-kW direct- 
“uwrent generators, two 500-kW motor-generators, 
Which were supplied from the main *bus bars, two 
1,750-kV A auxiliary transformers, and a motor- 
driven exciter. An interesting feature of the 
“ation was that, owing to the absence of large 
water courses in the neighbourhood of Birming- 
‘am, sewage effluent was employed for cooling 
purposes and this was utilised in two reinforced 
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dard frequency of 50 cycles and all the generating 
plant that has since been installed has been de- 
signed for that frequency. The newer auxiliary 
plant has been arranged for operation by alter- 
nating-current instead of by direct-current motors, 
and, in spite of the fact that the capacity of the 
station has been increased from 60,000 kW to 
240,000 kW, no further auxiliary generating sets 
have been installed. This saving has been rendered 
possible by the existence of the grid. A more 
important change is that the short chimneys, of 
which there was one for each of the original boilers, 
have been supplemented by two 350-ft. brick 
stacks. One of these deals with the gases from 
the five original boilers, and from three others that 
have since been added; the other deals with the 
exhaust from the five latest boilers. The geses 





See ENGINEERING, vol. exxviii, page 545, et seg. (1929). 





exhausting to the first chimney pass through both 











to prevent the employment of the brick stack. 
They also provide a convenient means of rapidly 
checking the stean ing of the individual units. 

The installation of electrostatic separators and the 
erection of the first brick chimney necessitated an 
alteration in the layout of the station. As will be 
seen from the plan given in Fig. 1, space had 
to be left between No. 5 and No. 6 boilers for a 
main 20-ft. ‘diameter duct, which leads from the 
boilers to the first chimney and also between No. 9 
and No. 1, boilers for a similar duct to the second 
chimney. As a result, there is now only room for 
14 instead of 15 boilers, as originally intended, 
thouga there has been no reduction in output owing 
to «he fact that the output of each new unit has 
been increased from 190,000 Ib. to 250,000 Ib. per 
hour. As will sppear from the description to be given 
later, considerable difficulty was experienced in 
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adjusting the draught plant under the new arrange 
ment, in order that the main girder, which runs 
through the entire building, should not be dis 
turbed. 

A further modification in the original design, 
which is of some interest, relates to the method of 
firing adopted on the latest boilers. As may be 
recalled, when Hams Hall was opened it was the 
first station in the country in which pulverised fuel 
was employed throughout from the start. Though 
this system of firing was also adopted on Nos. 6, 7 
and 8 boilers, which tormed the first extension, when 
the time came to instal No. 9 and No. 10 units a 
change to stoker firing was made and the same 
system has also been adopted in the case of Nos. 11, 
12 and 13. The modifications in the design of the 
boilers necessitated by this change will be referred to 
later. 

Chronologically, the changes that have taken 
place, since we first described the station in 1929, 
are as follows: In 1931, one 30,000-kW set, with 
its condensers and other auxiliary plant was installed, | 
but no additions were made to the boilers or other 
equipment. The main extensions began in Novem- 
ber, 1935, when the first 250,000-Ib. boiler (No. 6) 
was installed and two wagon tipplers, with their 
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Fig. 10. ComsBustion CHAMBER OF PULVERISED FuEL-FrrED Borer. 
associated coal conveyors, were erected. The first; wagons per hour, and are equipped with wéighing 
350-ft. chimney was built and the electrostatic} machines. Each pair of tipplers discharges into a 
separator plant was installed at its base, in January, | 30-ton receiving hopper, whence the coal is delivered 
1936. As already mentioned, the gases from No. 1| through rotary feeders to a gravity bucket con- 
to No. 8 boilers, that is, all those that are fired by | veyor. Each bucket conveyor has a capacity of 
pulverised fuel, are led into this chimney through | 100 tons per hour and is driven at a speed of 50 ft. 
& special system of ducts. At the same time a| per minute by a 20-h.p. motor. These conveyors 
thickener and filter plant for dealing with the grit | discharge the coal either on to a store conveyor, 
and a further sump for the ashes, was constructed. | which takes it to the storage ground, where it is 
The positions of these are shown in Fig. 1. No. 7| distributed by a travelling distributor, or to an 
boiler was added in February, 1936, and No. 8 in | inclined belt conveyor, which discharges it on to a 
July, 1936, these being also fired by pulverised fuel. | shuttle conveyor, ‘running over the boiler-house 
No. 4 turbo-alternator and No. 3 cooling tower were | bunkers. The design and general construction of 
also completed in July, 1936. the conveying plant is shown in Figs. 2 to 5, page 454 
The addition of No. 9 and No. 10 boilers, which | while a view of one of the inclined belt conveyors is 
were completed in November, 1936, necessitated | given in Fig. 6. The store conveyor is 400 ft. long 
the erection of a new boiler-house, as will be clear|and has a capacity of 100 tons per hour when 
from Fig. 1. The gases from these boilers are led| running at 350 ft. per minute, while the store 
into the second 350-ft. chimney, which was com-| distributor is of the same capacity and consists 
ag in November, 1936, as will be those from|of a 20-in. belt, 27 ft. long, running at a speed 
ao 12 and 13 boilers, which are now under con- | of 370 ft. per minute. The inclined conveyors also 
ction. As already mentioned, all these boilers | have a capacity of 100 tons per hour and consist of 
a 20-in. belt, 200 ft. long, which runs at 480 ft. per 


= equipped with mechanical stokers. No. 5 
arbo-alternator and No. 4 cooling tower were also minute, while the shuttle conveyors are of the same 
capacity and are made up of 20-in. belts, 110 ft. 


completed in November, 1936, while No. 6 turbo- 
long, running at 565 ft. per minute. 


alternator and Nos. 5 and 6 cooling towers, and 
Coal is reclaimed from the store by a 5-ton steam- 


No. 3 coal-handling plant are under construction. 

Man Soar details of the plant, which has | operated travelling jib crane. This discharges into a 
Stalled since our original description, the | travelling receiving hopper, from which the store 

conveyor is supplied. This conveyor then takes 


coal consumed at Hams Hall is brought by the 
london Midland and Scottish Railway to sidings | its load back to the head of the bucket conveyors 
and discharges it on to the inclined conveyors. The 





near Coleshill station. These sidings are arranged 


songhily in @ semi-circle, accommodation for full | 
agons being provided on one side and for empty 
wagons on the other side of the loop. Each set of 
sidings has an ultimate capacity of 
12-ton wagons. } 





220 standard | 
diene 1 On arrival, the loaded wagons are | 
tidina, 'v a steam locomotive on to peeyese) 

€s, 8o that they run to the incoming side of the 
wagon tipplers, of which, as will be seen from Fig. 1, | 
aan at present three pairs. These tipplers | 





direction in which the coal] travels is controlled by 
a system of chutes and valves in the gravity bucket 
conveyor tower. Cross-over chutes are provided, so 
that each tippler and gravity bucket conveyor can 
feed either inclined conveyor, while either inclined 
conveyor can feed either shuttle conveyor. The 
chances of breakdown of any one unit are, therefore, 
much reduced, Magnetic separators are arranged at 


fea) ; the driving ends of the inclined conveyors for the 
apable of handling ten 10-ton to 20-ton | extraction of tramp iron. The switchgear controlling 





the driving motors is electrically interlocked, so that 
proper sequence at starting is ensured in accordance 
with the setting of a directional valve in the chute 
system at the gravity bucket tower. The whole of 
this portion of the plant was constructed by Messrs. 
Mitchell Engineering, Limited, 1, Bedford-square, 
London, W.C.1. 

The five boilers initially installed at Hams Hall 
each has a normal evaporative output of 190,000 Ib. 
of steam per hour at a pressure of 375 lb. per square 
inch and a final temperature of 710 deg. F. They 
are of the Babcock and Wilcox cross-drum type. 
Usco air heaters, but no economisers, are fitted. 
The side and rear walls are water-cooled by 
Murray fin tubes, and firing is effected through 
five R-type Lopulco burners on each boiler, the 
normal duty of each burner being 70,000,000 B.Th.U. 
per hour. The fuel is ground in Atritor pul- 
verisers, of which there are five per boiler, each 
unit being capable of dealing with 4 tons of coal 
per hour. Four of the pulverisers in each set of 
five are driven by an alternating-current motor 
and one by a direct-current motor. 

The three boilers comprising the first extension 
each have a normal evaporative capacity of 
250,000 lb. per hour and a maximum evaporative 
capacity of 300,000 lb. per hour, steam being supplied 
at a pressure of 375 lb. per square inch and a tem- 
perature of 730 deg. F. They were constructed 
by Messrs. International Combustion, Limited, 
Aldwych House, Aldwych, London, W.C.2, and, as 
will be seen from the section given in Fig. 7, Plate 
XXI, are of that firm’s bent-tube, tri-drum 
type. Each boiler is supplied with pulverised 
fuel from five double Atritor pulverisers, con- 
structed by Messrs. Alfred Herbert, Limited, 
Coventry, and these pulverisers are in turn fed 
from the raw-coal bunkers through a magnetic- 
disc feeder. Each pulveriser can deal with from 
5 tons to 54 tons of raw coal per hour and is designed 
so that 64 per cent. to 68 per cent. of its product 
will pass through a 200 standard-mesh sieve. It . 
is heated with air obtained from the boiler air 
preheaters at a temperature from 435 deg. F. to 
475 deg. F., and driers are not therefore required. 
Though there is not complete interchangeability 
between the pulverisers and the boilers, the ducting 
is so arranged that air can be delivered to any 
pulveriser from any boiler so as to facilitate starting. 
Of the five pulverisers on each boiler one will 
normally be spare, and variations in load will be 
dealt with by adjusting the load on the remainder, 
such as are not required being cut out. 

The output from the pulverisers is discharged 
direct to the burners, of which there are also five 
on each boiler. Each of these burners, which are 
of the Lopuleco R type, has a normal duty of 
80,000,000 B.Th.U. per hour and is arranged on the 
front wall of the combustion chamber, as shown in 
Fig. 13 on page 466, so that the use of refractory 
arches is avoided. The secondary air is supplied 
from the forced-draught fan system through adjust- 
able vanes in the periphery of the burner. The air 
and fuel are thus intimately mixed and are projected 
with a helical motion to give a swirling bulbous 
flame, which completely fills the combustion 
chamber. 

The combustion chamber has a volume of 21,500 
cub. ft., and a view in it, looking up towards the 
boiler tubes, is given in Fig. 10. The five burner 
openings can be seen in a staggered position on the 
front wall on the right. The chamber is of the 
Lopulco pattern, all four walls being water-cooled. 
The tubes installed for this purpose on the side and 
rear walls are of the finned type, while those on the 
front wall are plain. As will be noticed from Fig. 7, 
Plate XXI, the headers supplying the wall- 
cooling system are inside the combustion chamber 
and are supplied by 50 down-comers, each of 
which consists of a hot-drawn tube with an external 
diameter of 4 in. and a thickness of No. 7 gauge. 
The 14 side-wall feeder tubes are of the same 
external diameter, but are No. 6 gauge thick. 
The side-wall tubes themselves, of which there are 
74 per boiler, are cold-drawn and have an external 
diameter of 4 in. and a thickness of No. 6 gauge. 
The rear-wall tubes, of which there are 66, are of 
the same size. The plain tubes in the front wall 





are also cold-drawn and have an external diameter 
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of 3} in. and a thickness of No. 7 gauge. There 
are 44 of these tubes and they are bent round 
the burners. The water-screen tubes are also 
cold-drawn and have an external diameter of 4 in. 
and a thickness of No. 6 gauge. The header drum 
has an internal diameter of 2 ft. 6 in., is 1} in. 
thick and 34 ft. 6 in. long over the straight. 

The boiler proper, which has a heating surface 
of 25,760 sq. ft., is of the well-known tri-drum type. 
Each of the three drums, which were all constructed 
by Messrs. The English Steel Corporation, Limited, 
Sheffield, from a solid forging, has an internal 
diameter of 4 ft., and in the case of the front and 
rear steam drums the overall length is 36 ft. 8 in. 
The overall length of the mud drum is 4 in. shorter. 
The thickness of the rear drum is 123 in., while 
that of the front drum and of the mud drum is 1 in. 
The steam receiver, which is also solid forged with 
riveted ends, is 3 ft. in diameter, 12 ft. long over 
the straight, and 1} in. thick. All the drums are 
designed for a blow-off pressure of 413 Ib. per square 
inch. ‘The external diameter of the tubes is 3} in., 
and the four front rows, which are of No. 6 gauge, 
consist of 3}-in. tubes with a 6}-in. pitch. The 
bank of tubes behind the superheater is 6 tubes 
wide, the pitching being alternately 6} in. and 5} in. 
The diameter is 3} in. and their thickness No. 7 
gauge. 

The superheaters, which have a heating surface 
of 7,050 sq. ft., are of the M.L.S. type, and were 
designed by Messrs. The Superheater Company, 
Limited, Bush House, London, W.C.2. As will be 
seen from Fig. 7, they are in the first gas pass, 
so that the gases pass upwards over them and 
descend through the second group of boiler tubes. 
The air heaters are of the Usco plate type, with a 
surface of 48,960 sq. ft., and raise the temperature 
of the air from 68 deg. F. to 450 deg. F. They 
were constructed by Messrs. International Com- 
bustion, Limited, Derby. Each boiler is operated 
under balanced-draught conditions, the equipment 
installed for this purpose consisting of two forced 
and two induced-draught fans, which are installed 
on the fan floor above the boiler, as also shown in 
Fig. 7. The forced-draught fans were constructed 
by Messrs. Davidson and Company, Limited, Belfast, 
and are of that firm’s Sirocco type. They are of 
the backward bladed single-inlet pattern, with a 
diameter of 66} in., and supply 66,500 cub. ft. of 
air per min. at a pressure of 9-61 S.W.G. when 
running at 927 r.p.m. They are driven by 165-h.p. 
400-volt motors through hydraulic couplings con- 
structed by Messrs. The Hydraulic Coupling and 
Engineering Company, Limited, Isleworth. The 
induced-draught fans, which were also constructed 
by Messrs. Davidson, are of the double-inlet type, 
59 in. in diameter, and are capable of dealing with 
88,500 cub. ft. of gas per minute at a temperature 
of 341 deg. F. when running at 678 r.p.m. They 
are driven by 260-h.p. 400-volt motors through 
hydraulic couplings. Arca regulator control 
equipment is incorporated, so as to maintain 
constant draught conditions under varying load. 
Two centrifugal dust collectors of the Davidson 
type are fitted on the suction side of each induced- 
draught fan, and the grit collected in these is dealt 
with in a thickener and filter plant, details of which 
will be given later. After passing through the fans 
the gases flow either into a short chimney, of which 
there is one for each boiler, or into a common duct, 
along which they are carried to electrostatic separa- 
tors, and thence into the 350-ft. brick chimney, of 
which mention has already been made. Details of 
this duct system and of the separating plant will 
be given in a later section of this article. 

The five most recent boilers, Nos. 9 to 13, though 
in general similar in Gesign to those just described, 
differ from them in certain important particulars. 
In the first place they are fired by stokers, instead 
of by pulverised fuel, and economisers have been 


introduced into the unit, in order to get the same | 


thermal recovery, as the air temperature at the air 
heater outlet had to be limited to 300 deg. F. The 
construction of these boilers will be clear from 
Figs. 8 and 9, Plate XXI, from which it will 
be been that they occupy roughly the same cubical 
space as the pulverised fuel-fired units. The result 
is that, owing to the presence of the stokers, the 
combustion chamber volume has been reduced 
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from 21,500 cub. ft. to 13,800 cub. ft. Neverthe- | 


less, the normal and maximum evaporative capaci- 
ties remain the same at 250,000 Ib. and 300,000 Ib. 
of steam per hour, and, of course, the steam condi- 
tions are also the same. One of these boilers is 
shown under construction in Fig. 11 on page 466. 

Coal is supplied from the bunkers shown in the 
drawing through a traversing chute, from the mouth 
of which it falls on to the stokers. These are of 
Messrs. International Combustion, Limited’s, twin-L 
pattern, and are each 31 ft. wide by 20 ft. long, 
giving a grate area of 620 sq. ft. Combustion is 
assisted by the introduction of hot air through a 
brick front arch, which is not water cooled. This 
air is supplied by two single-inlet fans constructed 
by Messrs. Davidson, each of which has an output 
of 10,000 cub. ft. of air per minute against a pressure 
of 6 in. water gauge. These fans are driven by a 
20-h.p. motor through shrouded-type flanged 
couplings. There is no water screen, but all four 
walls and the rear arch are water cooled. 

The boiler proper, which has a heating surface of 
26,340 sq. ft., is again of the tri-drum type, but 
differs from the pulverised fuel-fired units in that 
the tubes connecting the rear steam drum and the 
mud drum are straight instead of inclined. The 
three drums in each boiler, which were also con- 
structed by Messrs. The English Steel Corpora- 
tion, Limited, Sheffield, from solid forgings, are 
of the same dimensions as before, and their general 
appearance will be gathered from Fig. 12, on 
page 466. The external diameter of the tubes is 
again 3}in. The front three rows, which are of No. 6 
gauge, are 27 tubes wide with a 63-in. pitch. The 
bank of tubes behind the superheater is 62 tubes 
wide, the pitching being alternately 6} in. and 
5} in. The diameter of the tubes is 3} in., and 
their thickness No. 7 gauge. 

As before, the superheaters are of the double 
outlet type, but their heating surface in this case 
is only 5,500 sq. ft. For this reason the superheater 
is installed in the second gas pass. The economisers 
are of the Heenan twin-tube type, with a heating 
surface of 12,960 sq. ft., and reduce the temperature 
of the gases from 720 deg. F. at the boiler outlet 
to 492 deg. F. The air heaters are of the Usco plate 
pattern, with a heating surface of 21,870 sq. ft., 
the temperature of the gases at their outlet being 
277 deg. F. 

Each stoker-fired boiler is equipped with two 
forced-draught and two induced-draught fans 
which, as before, are installed on an upper fan floor. 
Each forced-draught fan is of the backward bladed 
double inlet pattern, and was constructed by Messrs. 
Davidson and Company, Limited, Belfast. It 
has an output of 79,500 cub. ft. of air per minute 
at a pressure of 9-41 in. water gauge, when running 
at 936 r.p.m., and is driven by a 185-h.p. motor 
through a Vulcan-Sinclair hydraulic coupling, 
which is controlled through a servo-motor and 
switch-gear from the boiler control panel. The 
induced-draught fans are of the radial tipped double 
inlet type with a diameter of 94 in. and have an out- 
put of 112,000 cub. ft. per minute when running at 
705 r.p.m. They are driven by a 450-h.p. motor 
through an hydraulic coupling, and have a total 
resistance pressure across the fan of 13-92 in. water 
gauge. Control is effected by Arca regulators. As 
before, there are two centrifugal dust collectors on 
the suction side of each induced-draught fan, 
which deposit the dust in receivers for disposal by 
the recovery plant. Both the induced-draught 
fans and collectors were constructed by Messrs. 
Davidson. After leaving the fans, the gases are 
led either to individual chimneys or through ducting 
to the second common brick chimney. Electrostatic 
separators have not been installed in connection 
with the stoker-fired boilers. 

(To be continued.) 








MILAN AERONAUTICAL SHow.—The Milan Inter- 
national Aeronautical Exhibition is this year to be held 
from October 12 to 28. 


Tue CZECHOSLOVAKIAN Coat InDUstRY.—The amount 





of pit coal raised in Czechoslovakia in February 





amounted to 1,271,083 tons, which figure represented an 


increase of 39,450 tons over the January total, and of | 
| 361,969 tons on the figure for February, 1936. Further- | 
more, lignite mined in February, 1937, totalled 1,505,421 
tons, an increase of 1,688 tons over the January figure, 

‘and of 230,366 ove 


r the total for February, 1936. 
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BUILDING RESEARCH. 


A NOTABLE feature of the building industry in 
this country to-day, regarded in the widest sense 
as including the selection and treatment of raw 
materials, the architecture and utilitarian design 
of buildings, and the technical details of construc- 
tion, is the range and complexity of the processes 
involved and of the scientific foundation under- 
lying them. The full significance of so wide a 
field of inquiry upon the organisation and conduct 
of building research can hardly be appreciated 
better than by those who are engaged in precisely 
that class of work. On the other hand, the value 
of industrial research cannot be realised unless the 
objects of that research as a whole are sympa- 
thetically understood by the industry, and unless 
its results are applied effectively and extensively 
with the least possible delay. From these con- 
siderations alone the Annual Report of the Building 
Research Board* is an important document at any 
time. The latest issue is more so than usual, 
since the usual summary of the progress of the 
various researches in hand has been supplemented 
by a general survey of the position of research in 
relation to the industry. Among the merits of 
such a review two are especially noteworthy. In 
the first place it enables the Building Research 
Board to make close contact with that large body 
of their clients who are not technical specialists, 
who have neither the scientific knowledge nor the 
inclination to make direct use of relatively abstruse 
investigations, but who, none the less, can promote 
the advance of building science by demanding from 
their suppliers materials which shall fulfil the 
functions which the Building Research Station 
assures them can be achieved. The endeavour to 
serve the industry as a whole is a more than 
ordinarily difficult task in building research, if only 
because the trade lacks coherence and centralised 
organisation for the propagation of knowledge. It 
is mainly for the same reason, which implies that 
the builder—as distinct from the manufacturer of 
one class of building product—is in no way fitted 
to conduct research for himself, that the Building 
Research Station owes its existence and derives its 
value. Hence, in a day when local builders are 
not restricted to local materials, traditional methods 
need to be supplemented by new knowledge. This, 
in an attractively simple style, is what the Director 
of Building Research has provided in his introduc- 
tory essay which any builder can read directly with 
advantage and indirectly with encouragement to 
study the rest of the Report. 

The introductory survey makes, however, quite 
as strong an appeal to those members of the building 
industry who are engaged in specialised technical 
work. It stresses, for example, the importance of 
a recognition of the functions of a building as 4 
whole—an aspect of construction and to some 
extent of research also which has perhaps been 
neglected in the past, with the result that walls 
have been treated as structural components only, 
to the disregard of the part they should play in 
excluding moisture, heat, cold and noise, while 
materials have been selected for appearance without 
sufficient knowledge of their durability or of their 
chemical and physical reactions on other substances 
with which they are placed in juxtaposition. In 
the course of making and exemplifying these points 
the Director of Building Research has indicated 
the more prominent directions in which the need 
for experimental development is nowadays parti- 
cularly pressing. For the most part these problems 
have arisen from recent housing schemes under- 
taken by the Ministry of Health, and inasmuch as 
the replacement of urban slums by working-class 
flats has figured prominently among such projects, 
the reduction of noise transmission by cheap yet 
modern forms of construction is an obvious matter 
for research. But it will be a source of gener 
astonishment that bug infestation and fire resist- 
ance are major problems, of equal importance. 
On the first of these issues, building research ye 
to find means of preventing the K cccomyg po 
shrinkage cracks in plaster and joinery, ages 
produce a form of construction which, in the eve 


* Report of the Building Research Board for oo 
1935. Department of Scientific and Industrial he 
H.M. Stationery Office. Price 3s. 6d. net. 
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of infestation, can be disinfected by the poisonous | 


gases which alone are really effective, without 
danger or inconvenience to adjoining apartments. 
The question of fire resistance is, perhaps, less 
pressing than the others, and fortunately so, since 
it calls for a tremendous volume of test work 
which will never end so long as new building 
materials continue to come into the market. It 
derives importance, among other factors, from the 
circumstances that the fire-resisting requirements 
formulated by various housing authorities are at 
present not merely different but frequently con- 
flicting. Undoubtedly the complete solution of all 
aspects of this problem will be determined in the 
new Fire Testing Station at Elstree, where an 
extensive programme of work under the auspices 
of the Building Research Board is already in active 
operation. In collaboration with the British 
Standards Institution, standards of terminology 
and methods of testing have been laid down, and 
investigations of a general character are now pro- 
ceeding with the immediate object of placing 
building regulations and practice on a sound basis 
as regards resistance to fire. 

The often unsuspected interaction between similar 
building materials, to which the general survey 
refers, is well exemplified by recent developments 
in the Building Research Station’s investigation of 
the weathering qualities of sandstones. It has been 
found that sandstones consisting almost entirely of 
silica or silicates are more durable than those con- 
taining calcareous or dolomitic constituents. If, 
however, sandstone of good quality be bound with 
mortar containing unsuitable ingredients, or laid 
alongside blocks of limestone, sulphates may be 
absorbed from these contiguous materials and the 
durability of the sandstone thereby impaired. The 
prediction of good weathering qualities in limestones, 
by laboratory measurements of porosity, is giving 
very satisfactory results for Portland, Bath and 
Clipsham stones. Systematic tests of newly 
quarried and weathered limestone have revealed 
that Bath Stone is, on the whole, more uniform in 
quality than Portland or Clipsham limestone, and 
that the hard, shelly constituents of the latter are 
an excellent visual indication of durability. A 
point emphasised in the Report is the importance 
of providing a stone wall with an effective damp- 
proof course affording full isolation from the soil. 
Without this precaution a capillary path exists for 
moisture, carrying salts in solution, to attack the 
stone however good its intrinsic properties, leading 
to efflorescence, discoloration and decay. In a 
similar connection the use of alkaline solutions, 
no less than acid ones, have been found deleterious 
for use on porous stones. The demolition of 
Waterloo Bridge afforded the Building Research 
staff an opportunity to examine granite after 
120 years’ exposure in London. The microscope 
revealed a general loosening and fissuring extend- 
ing some half-inch inwards from the exposed sur- 
faces, but with this exception, no significant 
structural alteration had occurred, and the crush- 
ing strength of samples from the heart and face of 
typical blocks gave similar results. 

Another class of materials whose weathering 
properties demand more than usual investigation 
are the asphalts and bitumen compounds largely 
used for waterproofing flat roofs. Exposure tests 
of different asphalt mastics laid on a flat roof have 
been in progress for some years, and have estab- 
lished that the only sure way to prevent blistering 
1s completely to break the bond between the con- 
crete of the roof and the asphalt, by laying the 
latter on paper or sarking felt. In co-operation 
with the natural Asphalt Mineowners’ and Manu- 
facturers’ Council, work in this subject is being 
pursued by exposure tests and laboratory examina- 
tion of a range of mastics of different bitumen 
content, one of them being an entirely synthetic 
Mastic composed of limestone and asphaltic bitumen 
only. With a view to accelerating results, an 
indoor artificial weathering apparatus has been 
devised in which specimens of mastic 1 ft. square 
are subjected in turn to a repeated cycle of the 
three major weathering agencies: 
light, spraying with rain water, 
From another side of the 
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detail, it has been discovered that the absorption 
curves vary steadily throughout the ultra-violet 
and visible spectral ranges, and fall continuously 
with increasing wave length. 

Laboratory tests of a markedly different character 
are in use for the study of cements. With this 
material, fineness and the evolution of heat during 
hydration are important properties. For the 
determination of the first, a method is now being 
used which depends on a sedimentation of the 
powder dispersed in kerosene, the turbidity of the 
suspension being measured by a photo-electric cell. 
Measurement of the heat evolved during the 
hydration of cement has recently been much simpli- 
fied by the design of an adiabatic calorimeter in 
which a constant temperature is maintained by 
means of a chloroform thermostat. The apparatus 
has been provisionally adopted by the Sub-Commit- 
tee on Special Cements as an agreed test method. 
It is hoped that with advancing knowledge of this 
subject it will be possible to avoid the considerable 
temperature rises which, occurring in mass concrete, 
often lead to subsequent shrinkage cracks. In this 
connection the specific heat and thermal diffusivity 
of setting concrete are important, and it is of 
interest to note that methods have been devised 
for determining conductivity and diffusivity during 
the actual period of setting, from which, with a 
knowledge of the density of the concrete, specific 
heat can be computed. } 

(To be continued.) 
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The Design of Reinforced Concrete Structures. By DEAN 


Peasopy, Junk. New York: John Wiley and Sons, 
Incorporated. London : 


Chapman and Hall. [Price 
20s. net.] 


CONSTRUCTION in reinforced concrete, as an item 
in the syllabus of an engineering college, is a subject 
on which it is not easy to develop the considered 
argument and systematic account which is presented 
to the student in the more exact sciences. The 
properties of the material, in regard to elasticity, 
plasticity, shrinkage, surface-cracking, temperature 
effect and permeability make it difficult to assess 
the scope and limitations of the simple elastic theory 
which must be used as the basis of calculation. 

The author of this carefully prepared treatise is 
to be commended for his endeavour to keep the 
physical properties of the material constantly in 
the mind of the student, and for his success in 
doing so without sacrificing or obscuring the under- 
lying principles of the fundamental analysis. 

This satisfactory sense of perspective in the 
analytical development of the text is maintained 
in the choice and arrangement of the subjects 
discussed. The book is not overloaded with 
theoretical dissertations on matters which are more 
properly dealt with at length under the headings 
of elasticity or theory of structures, as for example 
the determination of the stresses in floor slabs and 
the moments in continuous frames. Adequate 
reference is made to both these problems; thus 
the explanations which are given of the Grashof 
and other formule of approximation at least keep 
the student abreast of the requirements of current 
specifications ; while the theoretical analysis of 
continuous beams, frames and arches is concisely 
outlined, and, indeed, better presented than in 
some text-books devoted exclusively to the analysis 
of indeterminate stresses. 

This clarity of exposition is maintained through- 
out. The examples of design, may, perhaps, be 
less numerous than in some other texts, but all are 
carefully chosen to illustrate a particular point, 
and are worked out in an admirably clear and lucid 
manner. Thus, for instance, in the section on 
retaining walls there is a brief comparative account 
of the Rankine and Coulomb theories of earth 
pressure, with a recommendation to the student 
that text-books on soil mechanics should be con- 
sulted in cases of exception, and then over 20 pages 
are given to the design in detail of a wall to restrain 


ultra-violet |a bank 22 ft. high, with a surface surcharge of 
' and freezing. | 10 deg. Three designs are worked out in the 
bo work, in which the effects | 
*xposure to solar radiation are being studied in | concrete wall and reinforced walls designed on 


solution of this problem, viz., a gravity or mass- 





the cantilever and counterfort systems, and their 
respective merits noted. 

The contents need hardly be catalogued here. 
The book is concerned, as the author states in his 
preface, “‘ primarily with reinforced concrete in 
the design of buildings. The underlying principles 
are applicable to other types of structure.” This 
is a reasonable summary of the author’s objective, 
and certainly no overstatement of his achievement. 
It is a book which will be easily read by the student 
making his first approach to the subject, and one 
which will also be welcomed by engineers having 
experience in this form of construction. 


Corrosion Resistance of Metals and Alloys. By R. J. 
McKay and R. Worrstneton. New York: The 
Reinhold Publishing Corporation. London : Chapman 
and Hall, Limited. [Price 35s. net.} 

Tuk first idea which strikes one on opening this book 
is that it is intended for reading by the general 
public, that it is meant to enjoy the popular appeal 
made by Professor Kendall’s unique treatment of 
chemical science in At Home Among the Atoms. 
All photographic illustrations are at the beginning 
of the volume and are simply explained ; while also 
in the introductory portions there are diagrams 
representing ‘“‘ The Arch of Corrosion Knowledge ” 
and “ Classification of Corrosion.” Furthermore, 
the book opens with a full-length sketch of ‘‘ Old 
Man Corrosion,”’ a gnome-like individual who con- 
tinues his kinematic career until at the end he is 
seen hanging—a little fanciful, since so far corrosion 
has not by any means been brought under complete 
control. The authors themselves state the facts 
of corrosion, but can offer no general preventive 
methods, 

Later, the book proves to be no compendium for 
the layman. It is a monograph published under the 
auspices of the American Chemical Society, and 
deals with application of theory to explain forms 
of corrosion rather than explanations of theory. 
It soon develops into a volume intended for the 
technical man, presenting a multitude of facts and 
figures and diagrams of the strictly conventional 
type. A first part, of 100 pages, surveys the forms 
of corrosion and theories which seek to explain the 
mechanism. As the authors have forecasted, many 
will not agree with the classification adopted for the 
various aspects to be treated ; for not only is there 
overlapping in the list of conditions causing corro- 
sion, but no advance in clarity has been effected by 
the use of some of the diagrams. Moreover, since 
the book is intended for manufacturers rather than 
for academic minds, it would have been an improve- 
ment if clearer definitions had been given of such 
terms as “ oxidation.” When a metal is changed 
“from the uncombined state to a combined state ”’ 
it is not said to change its physical properties, but 
it loses them entirely, since it ceases to be a metal. 
In the second part, the survey is likely to be valu- 
able, since it succeeds in dealing, in the case of both 
ferrous and non-ferrous metals, with behaviour of 
metal towards a wide range of corrosive conditions. 
Both parts of the work are likely to prove extremely 
valuable to practical men on account of the biblio- 
graphy at the end of each chapter, relating to prac- 
tical papers or articles in technical journals rather 
than to theoretical works. To test the index, the 
name of U. R. Evans was looked up—there were 
31 references—proof of its efficiency. 


“ 


technische Thermodynamik. By 


Einfiihrung in die 
Berlin: Julius Springer. 


Dr.-Ing. Ernst ScHMIDT. 

[Price 15 marks.] 
Tue present volume, written by a Professor of the 
Technical High School at Danzig and based on his 
own lectures, is intended as a two-year course of study 
for students of engineering. Special care has been 
taken to develop the fundamental parts of the 
subject, and where particular difficulty is likely to 
be met the matter is explained and _ illustrated 
from more than one viewpoint. The treatment of 
entropy may be cited as an example of this, non- 
reversible processes being dealt with at some length 
and Planck’s contribution to the subject included. 
As a general rule, however, the subject-matter is 
concise, a satisfactory feature in the case of a book 
of reference, but frequently a drawback in the case 








of self-study where recourse cannot be made to a 
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teacher to elucidate obscure statements. This 
brevity, however, has been made necessary by the 
large amount of new material published within the 
last decade upon the main and ancillary subjects. 
Thus the volume includes sections devoted to the 
statistical significance of the two laws of thermo- 
dynamics, in which thermodynamic probability is | 
considered with reference to a condition of state 
and to entropy, leading to the quantum theory and | 
Nernst’s theory of heat. 
dealt with in some detail, 
later research work ; a section explains the applica- 
tion of the dimensional theory to this subject. The | 
properties of vapours also receive a deserved share 
of attention, the text being illustrated with a large | 
number of diagrams which connect in pairs such | 
quantities as pressure, temperature, entropy and | 
total heat content. An interesting paragraph of | 
this section refers to the properties of heavy water. 

The application of thermodynamics to the steam 
engine has not been neglected and ample use has | 
been made of pressure-volume and temperature- | 
entropy diagrams in this connection. Among | 
special processes which are described may be men- | 
tioned multi-stage feed-heating, binary fluid engines, | 
nozzle phenomena, the heat pump and the re- | 
frigerator. Various equations of state for gases and | 
vapours from that of Van der Waals to the latest | 
proposals of present-day scientists are stated and 
discussed. References are given throughout, and 
a number of exercises with brief solutions will be 
found to overcome to a certain extent the brevity 
of the text. 

From this brief summary of contents it will be 
deduced that the title “ Introduction to Technical 
Thermodynamics ” errs on the side of modesty. 
Actually the volume should prove of value to 
engineers and students of universities and technical 
colleges familiar with mathematics as far as partial 
differentiation and integration, and who are able to 
surmount the language difficulty. As a work of 
reference on the technical bookshelf or in the library 
it can be strongly recommended. 


and covers some of the | 
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The Alloys of Iron and Carbon. Volume I. 
By Samvurt Eprstetrn. London: McGraw-Hill 
lishing Company, Limited. [Price 30s. net.] 


Tue Engineering Foundation of the United States 





is conducting a comprehensive survey of all the 
alloys of iron. Having dealt with alloys containing 
molybdenum, silicon, tungsten and copper, it pro- | 
poses to publish works dealing with alloys contain- | 
ing chromium, nickel, vanadium and manganese, in | 
addition to a volume on cast-iron. The volume under 
review takes its place worthily among those already | 
on our bookshelves. It must have been the most | 
difficult of all to write; paradoxically, the oldest | 
of our steels are the most difficult to discuss, snes 
plain carbon steels are not so plain as they first 
appear. The hardest question of all must have been | 
what to include and what to leave out, so vast 
are the data accumulated to date. Hence, the | 
reason for two volumes in place of one, for a second | 
volume, shortly forthcoming, will survey the pro- | 
perties of the iron-carbon alloys. The author rightly | 
points out that such volumes will serve two pur- | 
poses: firstly, in presenting a correlation of data | 
which will provide a base-line in studying effects of | 
other alloying elements ; and, secondly, in explain- | 
ing causes of phenomena during heating or cooling, 
which are observed with nearly all alloy steels. This | 
second point emphasises one fact, namely, that | 
these two volumes would have been of yet greater 
benefit if they had appeared first in the series of 
volumes mentioned above. 

Although one authcr has undertaken alone this 
great task, a small army of experts have contri- 
buted their quota by reading first drafts of parti- 
cular chapters, criticising, and adding illuminating 
comments. Such a method might well be followed 
by other countries, for although involving more 
effort in building up the volume, it avoids that 
stress which one individual invariably makes in 
accordance with his own theoretical leanings. The 
summaries at the end of chapters also serve to fix 
in the minds of student or technician, the relative 
importance of points discussed at length. Through- 
out the volume, the theme is theoretical discussion 
rather than mere accumulation of theories and facts. 


| not appear as equal intervals in the projection. The 
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Crystal structure, transformations, and the accom- | 
panying changes in physical properties of iron are | 
dealt with concisely, since these have been fully | 
treated in another monograph in the series. The | 
bibliography contains 675 references, yet, as the | 
author points out, it cannot claim the degree of | 
completeness enjoyed in the case of the other} 
volumes, but must be regarded as the harvest of | 


a careful sifting from the world’s teeming literature | 


Heat transmission is| on the subject. From a study of constituents present | known ; 


in iron-carbon alloys and the effect of steel-making 
processes, the text passes to chapters dealing with | 
features of the iron-iron carbide diagram, the iron-| 
graphite diagram, arrested transformations and 
hardening, tempering effects, structure, effect of | 
furnace atmosphere, quenching, carburising, and of 
constituents, and factors affecting the quality of 
commercial alloys. The treatment is thorough and | 
must have taken infinite pains in preparation, the | 
survey stating not only what has been accomplished 
to date, but revealing also those gaps in our know- | 
ledge still awaiting investigation. The actual price 
of the book is a mere nothing compared with its 
real value to student and expert, which alike cannot 
be computed, All such volumes point to one fact, | 
namely, that the United States has taken a greater | 
share in forwarding the cause of applied, than she 


| 
| 
| 


| has done of pure, science. 








THREE -DIMENSIONAL DRAWINGS : | 
A TRIMETRIC PROJECTION. 


By G. 8. Gove. 
THERE are times when the usual two-dimensional 
drawings of engineering can usefully be replaced or 
supplemented by drawings or sketches showing all 
three dimensions. In this way an unfamiliar or 
complicated shape may be more clearly explained, 
or a simple part fully specified on one diagram. 
These drawings of the solid may be free-hand 
sketches, but it is not everyone who has the ability 
to produce a correct representation, especially when 
the object is not itself available and the sketch has 
to be made from written dimensions. Usually it is 
more convenient to employ a definite method of 
construction, and there are several possible, each 
with advantages for some purposes, but also with dis- 
advantages. It is these disadvantages which must 
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the projection is oblique. Usually one of the plane- 
axes is made vertical. Further, it may be supposed 
that the same uniform scale is set off along each 
of the space-axes and projected, giving, in general, 
three different scales applicable along the three 
plane-axes. The method of projection controls the 
two ratios between these scales, but not, of course, 
their absolute values. In operation, then, there are 
two orientations and three scales which must be 
but the characteristics of any particular 
projection are four, two orientations and two ratios 


Fig.1. a 

















serve as excuse for introducing a special case of 


orthogonal projection which is at least interesting | 


and may prove useful. Before describing this pro- | 
jection, however, it will perhaps be profitable to| 
make a brief review of the problem and of the | 
various methods of projection which are available.* 
It is clear that the main requirements of any 
method of construction are that it shall be simple 
in operation and convincing in appearance. The 
former of these requirements is always needed, 
while the importance of the latter varies. When 
the shape of the object is familiar, a conventional 
rather than an accurate representation will be 
sufficient, but for some purposes the true propor- 
tions must be fairly correctly shown, and some loss 
of simplicity may on this account be justifiable. 
Perspective projection alone gives correct “* photo- 
graphic ’’ appearance ; but it is prohibitively com- 
plicated, and it has the further drawback that 
perspective drawings do not that is, 
equal intervals along parallel lines in the solid do 


* scale ” 


alternative projections, oblique and orthogonal, do 
not give such correct representation, as they show 
apparent divergence of parallel lines, but they 
possess the property of scaling ; so that drawings 
can be constructed by what is in effect plotting by 











between the three scales. In orthogonal projection 
these characteristics are derived from only two 
angles, fixing the orientation of the space-axes, ane 
so they are not independent. , 

Oblique projections are frequently used for 
diagrammatic representation of simple solids, = 
as prisms. In these diagrams one plane is usually 
drawn without any foreshortening, while an arbitrar) 
scale is used for the third dimension. A disadvan 





co-ordinates, and the actual process of projection 
does not have to be considered. These two methods 
are, therefore, much simpler than perspective and 
much more practical. 

For co-ordinate plotting a set of three-dimensional | 
axes, the “ space-axes are considered to be pro- | 
jected on to the plane of the drawing, giving a set 
of “ plane-axes,” the orientations of which are 
dependent upon the orientation of the space-axes, | 
and upon the orientation of the projecting lines if | 


A detailed description of a number of methods of 
projection will be found in Engineering Drawing, by 
Jordan and Hoelscher, Chapman and Hall, 1935. 


” | the clinographie projection used in crysta 


tage is that there is nothing in the drawing itself 
to indicate either the angle of obliquity or the tru 
proportions of the body ; as an exampk i — ' r 
the projection of a cube drawn with an ang a 
obliquity (divergence from the orthogonal ) of tan~ 3» 
but the sides might equally well be in the proportions 
1: 1:2 and the angle of obliquity tan™ }. 
Oblique projections can also be drawn i 
three reference planes inclined to the plane ‘ 
so that all faces of a cube are .lore- 


An example of this form of projection - 
llography. 


with all 


projection, 
shortened. 
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As oblique projections are formed by lines which 
are not perpendicular to the plane of projection, so 
it follows that only by viewing the drawing obliquely 
can the true shape of the body be seen, but lacking, 
of course, perspective convergence. From the 
ordinary viewpoint, distortion is always present, 
becoming greater as the angle of obliquity becomes 
greater ; that is, as the projection departs from the 
orthogonal. It is otherwise clear that orthogonal 
projection gives a true representation, as it is a 
perspective projection with the viewpoint at infinity, 
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order to visualise an object in isometric projection 
it is necessary to suppose either the object or the 
plane of the drawing to be inclined to the vertical 
at an angle of about 35 deg. This large angle of 
tilt introduces an awkwardness which, accentuated 
by the lack of perspective convergence, makes the 
drawing ugly and somewhat unconvincing. Further, 
isometric projection fails badly with some objects, 
as any degree of “square symmetry ” in the co- 
ordinate planes leads to coincidence of lines and 
resulting confusion. Both of these disadvantages 
are well shown by the isometric drawing of a cube, 
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and so is correct in everything but the convergence 
of parallels. Orthogonal projection has a further 
advantage over oblique in that the geometry is 
simpler and more familiar, so that, for instance, the 
Projection of circles is much more straightforward. 
Oblique projection, of the kind used in Fig. 1, is 
2 account of its simplicity very useful for con- 
Yentional diagrams, but whenever appearance is 
‘mportant, orthogonal projection is to be preferred. 

The best-known orthogonal projection is the 
“ometric, which has the very great advantage of 












*xteme simplicity, but it has disadvantages. In| mt 


Fig. 2, which is not easily seen as a solid. 


Fig.6. 
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Some of the objections to isometric drawings are 
avoided by the use of dimetric orthogonal projection, 
in which one scale is common to two axes, and a 
second is applicable to the third axis. These pro- 
jections do not, however, quite overcome the diffi- 
culty arising out of square symmetry, and in some 
of those which have been suggested* the angle of 
tilt is rather large. Trimetric projection, with three 
different scales, can be made to give further improve- 
ment ; the additional complication is small, especi- 
ally when use is made of a square which will be 
described later. 

In making a choice of trimetric axes it is best to 
concentrate on the scale ratios. When suitable 
values of these have been selected, the corresponding 


orientation of the space-axes and hence of the plane- 
axes can be deduced.* In order to make use of 
scales which are readily available, the ratios between 
the scales should be simple fractions ; at the same 
time it must be remembered that any large difference 
from equality will lead to an inconvenient amount 
of foreshortening. An obvious choice is then a set 
of scales in the proportions 4:4: 4, with which 
either “40,” “50,” or “60” scales, or inches in 
eighths, tenths, and twelfths can be used. In 
order that the tilt may be as small as_ possible, 
the largest scale is taken to apply to the vertical 
axis, and the significant angles are then found to be : 
tilt, tan 0-2055 ; slope of } scale axis, tan-! 0-1651 
from the horizontal; slope of 4 scale axis, tan=! 
0-2454 ; or sufficiently nearly for practical purposes, 
tan! 4, 4 and } respectively. 

The repetition of the scale ratios in the angles is, 
of course, quite accidental, but it at least supports 
the suggestion that the projection should be called 
“4-5-6 projection.” This is convenient, especially 
as it is naturally extended to the description of the 
axes as “4 axis,” &c., and of the planes as “4-5 
plane,” &c. The positions of the axes are shown in 
Fig. 3}, and a cube drawn in this projection in 
Fig. 4. A comparison of Figs. 2 and 4 shows that 
the appearance of a cube in 4-5-6 projection is more 
natural than in isometric. This is believed to be 
due to the large decrease of tilt, from 35 deg. to 
11} deg. It will also be seen from Figs. 3 and 4 
that 4-5-6 projection stresses two planes, 4-5 and 5-6, 
showing them without excessive foreshortening. 
The remaining plane is heavily distorted, but it still 
serves the purpose of separating the 4-5 and 4-6 
planes of the body. This arrangement is a result 
of the angle of tilt being small and is usually quite 
convenient. A minor advantage of the smallness 
of the tilt is that there is little difference between 
the 4 scale and the “ true scale’: that is, the ratio 
of the diameter of a circle to the diameter of the 
sphere represented. In 4-5-6 projection the true 
scale is 2 per cent. greater than the 4 scale. 

Further comparisons between isometric and 4-5-6 
projection are shown in Figs. 5 to 8. Figs. 5 and 6 
are drawings of a cross-girder connection to a plate 
girder. Figs. 7 and 8 are of the casing of an oil 
pump. The cross-girder connection, being made up 
chiefly of straight lines parallel to the axes, is rather 
more suited to this kind of drawing, but the circles 
of the oil pump do not offer any serious difficulty. 

The complication of having three distinct scales 
to manipulate is entirely overcome by using a 
special set square, which may be as shown in Fig. 9. 
Corresponding to each axis, it has a working edge 
giving the correct orientation and carrying the 
appropriate scale of a set in the required proportions. 
The square is used with a tee-square or parallel 
ruler; it prevents confusion of scales, and makes 
drawing in 4-5-6 projection as simple as isometric. 

The square is also a great help in the construction 
of those ellipses, which are the projections of circles 
in the co-ordinate planes. With its aid certain 
diameters and tangents are easily constructed, and 
the curve is then filled in by eye. In the first place, 
the diameters parallel to the two axes in the plane 
are the projections of perpendicular diameters of the 
circle and so are conjugate. An escribed parallelo- 
gram with known tangent points can thus be drawn. 
Secondly, the minor axis of the ellipse, the corre- 
sponding diameter of the circle and the normal to 
the plane of the circle at its centre are coplanar ; so 
that the minor axis is collinear with the projection 
of the normal, and parallel to the third co-ordinate 
axis. The minor axis is thus obtained and the major 
axis drawn by turning the square through a right 
angle. These axes of symmetry are invaluable for 
sketching the ellipse. The projections of circles in 
the 5-6 planes are ellipses of large eccentricity, and 
sketching becomes easier when the length of the 
major axis is known. But this length is to the 
radius of the circle in the true scale ratio, and so 
it can easily be set out. For most purposes the 4 
scale can be used without correction, the 2 per cent. 
difference being unimportant. The projection of a 





* There is some restriction on the selection, because 
if unit distances along the space-axes have projections of 
lengths a, 6 and oc, then all quantities of the form 





* Jordan and Hoelscher, loc. cit. 


(a® + 6 — c*) are easentially positive. 
t The reflection of this is also possible. 
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cube with circles inscribed in the faces is shown in 
Fig. 10, complete with all construction lines. 

Finally, there is no suggestion that isometric 
projection should be superseded. The projection 
described is rather put forward as a_ variation 
which may sometimes be useful. 








INTERNATIONAL ASSOCIATION FOR 
TESTING MATERIALS CONGRESS. 


THE second Congress of the International Associa- 
tion for Testing Materials was opened at the 
Institution of Civil Engineers, Great George-street, 
London, 8.W., on Monday, April 19, by the President 
Sir William Bragg, O.M., K.B.E., P.R.S., and on 
the remaining days of this week has been dealing, 
in four group meetings, with over 200 papers on a 
wide variety of subjects. This body, it may be 
recalled, is a reconstitution on simpler lines of the 
earlier International Association for Testing Ma- 
terials of Construction, which was founded in 1885, 
but whose existence terminated with the European 
war. The first congress of the new body was held 
in Zurich in 1931, while a year later the present title 
was assumed. It has been under the management 
of an International Permanent Committee of which 
Dr. H. J. Gough, F.R.S., is president, and Pro- 
fessor Dr.-Ing. M. Ros (Switzerland), the general 
secretary. 

In opening the proceedings at the first plenary 
session, which was held in the Great Hall of the 
Institution, on Monday morning, the President 
read a message from the Patron (H.R.H. the Duke 
of Kent, K.G.), in which His Royal Highness 
expressed his regret at not being able to be present 
in person and conveyed his cordial wishes for the 
snecess of the deliberations. In welcoming the 
foreign delegates, the President said that the meeting 
arose from an invitation which was given at Zurich 
six years ago. British scientists paid many visits 
to foreign countries and were hospitably entertained. 
This meeting would give them a chance of showing 
their gratitude for what they had received. They 
were especially indebted to Dr. H. J. Gough, Sir 
Frank Smith, Mr. K. Headlam-Morley, and Mr. 
G. H. Ford, of the British Executive Committee, 
for what they had done in making arrangements, 
and their thanks were also due to the four group 
presidents. In this country the National Physical 
Laboratory had led the way in research and their 
efforts had been more recently seconded by the 
Department of Scientific and Industrial Research 
and the various research associations. Delegates 
would therefore find that a great deal of interest 
was being taken in their class of work. 

Sir Frank Smith, K.C.B., who has acted as 
chairman of the British Executive Committee, 
also offered a welcome to the representatives of the 
25 countries represented at the congress, in the 
course of which he said that as regards quantity, 
the meeting was already assured of success by the 
number of papers to be presented, and he was sure 
that at its termination it would be found that its 
quality was also assured. The principal represen- 
tatives of the participating countries were then 
presented to the President. 

Dr. H. J. Gough next returned thanks for 
this welcome on behalf of the Permanent Committee 
of the Association, and recounted the early history 
of the body, mentioning that to begin with it had 
also concerned itself with standardisation. The 
meeting at Zurich was the first to be held under the 
new régime, and it had been hoped that the London 
congress would take place in 1934. The economic 
crisis had, however, in erfered with matters, though 
he was glad to say that, thanks to the generosity of 
participating countries and individuals, this diffi- 
culty had now been overcome. The ten Standing 
Committees had presented reports since the Zurich 
meeting on such matters as notch-bar testing, 
concrete and reinforced concrete, viscosity, fuels 
and terminology, and these would be referred to 
the countries represented on the Permanent Com- 
mittee. It had been decided to abolish the sub- 
scription and the secretarial staffs, the necessary 
duties being carried out by the president and the 
committee of the country in which the congress 
was to be held. 

Professor A, Professor 


Portevin (France) and 
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Dr.-Ing. P. Goerens (Germany) also expressed their 
thanks, and the latter offered the Association a 
hearty invitation to hold their next meeting in 
Germany. In accepting this invitation, Dr. H. J. 
Gough announced that Dr. Goerens had been elected 
president of the Association from the end of the 
present Congress. 

Sir William Bragg then delivered his presidential 
address. A Congress with a membership of more 
than 600 and an overflowing list of contributions 
was, he said, clearly an affair of importance. Its 
title, however, searcely indicated the extent of its 
activities. For though the testing of materials 
might seem to refer only to the mechanical tests 
required by trade and industry, the Congress dealt 
also with the nature, properties and treatment of 
all the materials used in the work of construction. 
As the world was in a constructive mood (he would 
say nothing of its attitude towards destruction), 
this covered a large proportion of a nation’s activi- 
ties and ranged from the purely scientific analysis 
of metals, cements and fibres to the merely empirical 
tests to which industrial materials were submitted. 
Thus, the Congress might be considered to represent 
the technical progress of the world. 

Continuing, Sir William said the examination of 
materials might be said to exhibit three phases. 
To the first might be assigned the examination of 
materials in bulk, such as the tests of the strength 
of materials used in the factory or shipyard during 
construction. A number of the papers to be sub- 
mitted to the Congress dealt with questions of this 
kind, which must always be of fundamental import- 
ance. Such tests changed their character with the 
times and reflected the progress of technique. Thus, 
present-day conditions required that metals and 
alloys should be made to stand at high temperatures 
all the strains that fifty years ago were required at 
low temperatures only. 
instance, the effects of corrosion were greatly in- 
creased, and this introduced the necessity for new 
devices and new tests. 

A second phase covered the attempts to refer the 
behaviour of substances to their internal structure. 
All substances were granular, and their properties 
depended on the action of each grain upon its neigh- 
bours and further upon the action of every atom 
upon the atoms that surrounded it, an action which 
went very little beyond the atoms that were closest. 
The use of the microscope in metallurgy was one of 
the first factors in demonstrating the need of 
examining the grain-like appearance of a metal. 
The metal industries had profited enormously by 
this advance. The microscope did not, however, 
go deep enough. Hence, the eager application of 
X-ray methods. The many papers submitted to the 
Congress which dealt with these new matters 
showed the importance that was attached to them. 
Modern observers, too, were continually emphasising 
the importance of the state of the surface of a body. 
The very few layers of atoms on the outside had a 
predominating influence on such effects as corrosion, 
wear, and catalytic action. The X-rays penetrated 
too deeply to show the strata of these extremely 
thin layers, which were much less than one- 
millionth of an inch deep and were yet so important. 
At this point the very new methods of electron 
diffraction proved their value, and papers on this 
subject were among the most interesting of those 
on the agenda. 

In a third phase of the examination of materials 
might be placed the stupendous task of accounting 
for the behaviour of substances in terms of the 
atomic forces, a task which, of course, became 
possible only when the structures had been correctly 
mapped out by all the new methods of observation. 
This phase was also represented by papers sub- 
mitted to the Congress. 

Thus, the whole business of learning how to use 
the materials of the world to their best advantage 
was very much alive. The Congress was meeting at 
a time when the importance of understanding the 
relation between structure and behaviour was being 
more and more appreciated. Its deliberations and 
consultations were, therefore, of primary importance. 


LABORATORY TrEsTs AND SERVICE BEHAVIOUR. 


The first technical session of the meeting, held 
on Monday afternoon, April 19, was a plenary one 
in that it was attended by all the members for the 
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purpose of discussing the papers in Group D, which 
dealt with “‘ Subjects of General Importance.” The 
session was presided over by Professor M. Ros, of 
Zurich, and. the subject under discussion was 
divided into two sub-groups, the first of which 
concerned the “ Relation Between the Results of 
Laboratory Tests and Behaviour in Use and Service,” 
and the second, “‘ The Bearing of Recent Advances 
in Physics and Chemistry on the Knowledge of 
Materials.” The former sub-group was the first 
dealt with, and in a brief introduction Professor Ros 
stated that the testing of materials in the laboratory, 
the control operations on the works’ site, and in the 
factory, and the tests on completed erections and 
structures were all intimately connected and in 
reality constituted one entire subject. Different 
materials varied considerably as regards constitu- 
tion and mechanics of deformation, and, in conse- 
quence, no single theory could be applied generally 
in the matter of the permanent deformation, 
rupture, or fatigue of materials. 

Dr. C. H. Desch, F.R.S., who was asked to make 
a few introductory remarks of a general nature, 
stated that to imitate exactly conditions of service 
by an accelerated test was usually impossible and 
a compromise had to be reached. The various 
papers before the meeting contained descriptions 
of numerous methods of test, and many aspects of 
the relations which existed between such tests and 
actual service conditions were discussed. The 
value of studying the quality of a material had 
received special emphasis. Some questions, parti- 
cularly corrosion, gave rise to uncertainties, but a 
mass of knowledge was being accumulated which 
was bringing scientists nearer their solution. 

Sir Robert Hadfield, F.R.S., who in collaboration 
| with Mr. S. A. Main, was the author of a paper on 
| * Laboratory Tests in Relation to the Serviceability 
of Steel and Steel Products,” addressed the meeting 
on the importance of the impact test and stated 
|that he believed that the best form of this test 
was that devised by the French engineer Frémont, 
using specimens 8 mm. square and 25 mm. long. 
With this test, it was possible to make quite sure 
whether a gun shield, for example, would stand 
the impact of shell fire or not. Furthermore, high- 
speed methods of testing would, he believed, be of 
increasing importance in the future. Mr. 8. A. 
Main, who spoke next, also referred to the confidence 
placed in shock tests at Messrs. Hadfield’s works, 
and stated that when a case of failure had to be 
investigated they invariably applied the shock 
test. In a large number of cases they had found 
failure to be associated with a low impact value in 
the steel. They had employed the Frémont method 
for some 30 years, and it was one of the last methods 
they would desire to discard. As long ago as 1921, 
Sir Robert and he had drawn attention to the 
importance of the speed of testing, in a paper read 
before the Institution of Civil Engineers, and they 
had put in a strong plea that the question of the 
effect of velocity in the shock test should be studied. 
The problem had not, however, received the atten- 
tion which it merited, but quite recently an inter- 
esting description of a new high-speed testing 
machine had been published by Messrs. Haskell 
and Mann, of Watertown Arsenal, U.S.A. 

Mr. L. W. Schuster, in a written communication 
which was read at the meeting, stated that he had 
been interested to see the remarks made in the 
paper by Sir Robert Hadfield and Mr. Main on the 
notched-bar test. As there was a tendency in this 
country for manufacturers of steel to belittle the 
value of the test, he had been particularly interested 
in the expressions of opinion coming from a prom: 
nant manufacturer. 

Dr.-Ing. E. Lehr, who was the author of a paper 
dealing with “ The Permissible Stress for Structural 
Materials and the Utilisation of the Figures Arrived 
at in the Laboratory,” was next called upon © 
speak. He said that it was of high practical import 
ance to determine the real factor of safety, and to 
do this it was necessary to know what were the 
actual stresses on the structure in service. Formerly 
these had been arrived at by calculation, but latterly. 
dynamic-stress determination methods were making 
valuable contributions to the study of this branch 
of engineering. Moreover, it was necessary 
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of importance was not so much the average as the 
concentration of the stress. This problem, too, was 
in a fair way to solution. Finally, it was necessary 
to study the behaviour of the member or structure 
as a whole ; hence, nowadays, fatigue experiments 
were being carried out on large members, some of 
them of considerable size. Somewhat similar ground 
was covered by Dr.-Ing. R. Kiihnel, who made some 
brief comments on his fiaper, entitled “The Testing 
of Materials and its Value in Subsequent Service.” 

Some interesting remarks were made by Professor 
(. C. Teodorescu, the author of-a contribution on 
~ Errors in Tests and ‘Scatter’ of Results.’’ He 
stated that all measurements were liable to errors, 
due, on the one hand, to the apparatus employed, 
and, on the other, to the operator. Gross errors 
were eliminated by sustained and unremitting care, 
but certain inherent errors could not be eliminated. 
In the testing of materials, a test piece once broken 
could not be re-tested. A second test piece must be 
taken and while every care was taken that this 
should be identical with the first, it might give a 
different result when tested. In order to obtain the 
true value of the test several test pieces were pre- 
pared and the average value given was that adopted. 
A study of numerous tests gave not only a series of 
average values, but indications regarding the degree 
of dispersion of the values obtained. This involved 
statistical methods,.which were much in vogue in 
England in biological research, as shown in R. A. 
Fisher's book Statistical Methods for Research 
Workers. These methods could be applied to similar 
problems in the testing of materials. It might be 
concluded, therefore, that the mathematical inter- 
pretation of results of tests led to the application of 
the probability calculation and gave means for 
correlating and, in fact, predicting results. 

The last speaker in Sub-Group 1 of Group D was 
Professor F. Rinagl, who dealt briefly with several 
aspects of the relation between laboratory and 
full-scale tests. The consideration of the four 
remaining papers in the sub-section, namely, that of 
Dr. A. Weigl on “ The Application in Actual Prac- 
tice of the Data Obtained in the Laboratory,” that 
by the chairman, Professor M. Ros, on ‘‘ Relations 
Between Laboratory Test Results and their Import- 
ance with Regard to the Safety of Structures,” 
that by Professor A. Leon on “The Theory of 
Fracture and Conditions of Flow,” and that by 
Dr.-Ing. Schulz on “ Errors, ‘ Scatter’ and Toler- 
ances in the Results of Research Work,’ were, 
ming to lack of time, held over until the following 
day. 


ADVANCE IN Puysics AND CHEMISTRY AND 
KNOWLEDGE ON MATERIALS. 


After a brief interval, the meeting passed on to 
the consideration of the papers in Sub-Group 2, 
relating to the Bearing of Recent Advances in 
Physics and Chemistry on the Knowledge of 
Materials. The chairman, Dr. Ros, first remarked 
that the progress made in the study of physics and 
chemistry applied in practice had been of great 
Importance in connection with the testing of 
materials. The study of tests included the examina- 
tion of specimens during testing by means of the 
microscope using ordinary light, polarised light, or 
dark-field illumination ; investigations to ascertain 
the point at which fracture commenced in fatigue 
‘ests ; examination of the transformations which 
‘curred in metals in conjunction with fatigue 
tests by methods in which the specimen was enclosed 
either in a vacuum or in special gas atmospheres 
and under different temperature conditions ; also 
investigations of the changes which took place at 
OW temperatures ; and the special topo-chemical 
problems which must be studied in conjunction 
With microscopic observations. 

Invited to speak first, Dr. C. H. Desch said that 
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to remain the most important instrument. Topo- 
chemical changes were becoming increasingly 
important, not only in corrosion problems, but also 
in connection with abrasion. The programme 
included a short paper on the secondary structure of 
solids which was closely connected with the subject 
to be discussed on the following morning. He 
thought some such structure must exist, but all 
the theories put forward to account for it so far 
had broken down. Some of the papers related to 
non-metallurgical subjects, and one dealt with 
chemical researches on plastic materials. This 
served to show that chemists and physicists could 
make important contributions to the accurate 
testing of materials. Other papers dealt with the 
use of X-rays and the radiation from radioactive 
substances in testing for flaws, the relative advan- 
tages of each being clearly set out in the papers. 

Mr. Adabert Pogany then gave a brief summary 
of his paper entitled, ‘‘ Measurement of Deforma- 
tion Cracks by Tension, Bending and Deflection 
Experiments, Using Microscopic Methods with 
Polarised Light.” In this the author explained 
that since ordinary microscopic methods could not 
be employed for the purpose, use had been made of 
polarised light. After describing the apparatus 
employed, he dealt with its application to the 
examination of a beam to show how the stress 
changed from one part to another as the lead was 
altered. As a further example of the method he 
explained its application to tensile tests of cement 
and concrete specimens, and showed that in these 
tests failure might occur by bending. 

The only other paper taken in this session was one 
by Dr. Pol Duwez on “The Hypothesis of the 
Secondary Structure Applied to the Mechanical 
Properties of Metals.” In this paper the author 
said that numerous properties of crystals could not 
be explained on the conception of a perfect geo- 
metrical network in which all the planes of the 
atoms of the same family were identical. All the 
anomalies could, however, be explained if the 
existence of a secondary structure, such as had been 
defined by Zwicky, were admitted. The author 
considered that in a family of reticular planes of a 
crystal there existed a certain number of planes 
having properties different from those of the other 
planes and distributed at sensibly equal distances. 
The mechanical properties of the metal were directly 
influenced by the presence of these planes, and they 
could be used to explain the phenomena of work 
hardening and fatigue failure. The hypothesis of 
the secondary structure was still very controversial, 
but in the author’s opinion it might render great 
service in increasing our knowledge of the properties 
of metals. 

Dr. Desch, speaking in the discussion on this 
paper, said that while the hypothesis of a secondary 
structure was necessary to explain the phenomenon 
of slip bands and other irregularities in the behaviour 
of metals, it must be regarded as a deduction from 
observations and not as a theoretical statement. 

As the six remaining papers in the programme of 
Sub-Group 2 of Group D were not taken, this con- 
cluded the business for the Monday afternoon 
session, and the meeting was adjourned until 
Tuesday morning. 

(To be continued.) 








ANNUALS AND REFERENCE BOOKS. 


The British Engineers’ Association Handbook.—The 
foreword of the 1937 edition of the Classified Handbook 
of Members and their Manufactures, issued by The 
British Engineers’ Association (Inc.), 32, Victoria- 
street, London, S.W.1, states that the object of the 
work is to establish a closer contact between buyers 
overseas and the engineering firms which are members 
of the Association. As some 5,250 copies have already 
been distributed to selected known buyers in the home 
and overseas markets, it would seem that this object 
is in a fair way to attainment, particularly as prac- 
tically all the known branches of engineering are 
represented in the classified list of manufacturers which 
forms one sectionof the book. Thereare, for instance, 
to be found there makers of apparatus as diverse 
as Jacquard harnesses, searchlight reflectors, sub- 
marine escape apparatus, and swath turners, to say 
nothing of hundreds of references to makers of machin- 
ery in more common use. The alphabetical list of 
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of manufactures, addresses, whereabouts of overseas 
agents, and so forth. In one of the sections relating 
to the working of the Association, a paragraph inviting 
foreign enquirers to write in their own language is 
noteworthy as tending to eliminate misunderstandings, 
the Association undertaking to translate such enquiries 
into accurate technical English before distributing 
them to firms likely to be interested. A copy of the 
handbook will be posted, free of charge, to anyone 
concerned in the purchase of British engineering 
plant, machinery or accessories, on application to the 
Secretary of the Association at the address given above. 


The Colliery Year Book, 1937.—While no new features 
have been introduced into the fifteenth annual edition, 
that for 1937, of The Colliery Year Book and Coal Trades 
Directory, all the various sections have been carefully 
revised and brought up to date. As heretofore the 
main sections of the volume comprise an alphabetical 
list of colliery owners of Great Britain, statistical tables 
and data, a coal-mining industry ‘‘ who’s who,” and 
a coal-trades directory. The information given in the 
list of colliery owners is very complete, and includes 
the address of the istered office of the company, 
the names and localities of the individual mines, the 
number of employees above and below ground, the 
seams worked, the classes of coal produced and the 
annual outputs, the power used, and the names ani 
addresses of the directors of the company. The 
statistical data are most informative, and deal with 
practically every aspect of coal mining. Shorter 
sections, included in the volume, relate to Government 
Departments, and institutions, associations, and federa- 
tions connected with collieries and coal mining, low- 
temperature-carbonisation processes and companies, 
mines regulations, blasting in collieries, reviews of the 
coal-mining industry and coal trade during 1936, coal 
marketing schemes, bibliographies of literature and 
books on coal mining, and lists of blast-furnaces, coke 
manufacturers, and gas-works and electricity-supply 
undertakings. In most sections the alphabetical 
arrangement has been adopted, but, where such is not 
the case,a good index is provided. The volume is well 
prepared in every way, and is well printed. The 
price is ll. 1s, net, and the publishers are Messrs. 
The Louis Cassier Company, Limited, 22, Henrietta- 
street, London, W.C,2. 

The Welding and Cutting Year Book, 1936-37.- 
Although the application of welding developed com- 
paratively slowly in this country, the process, in one 
or other of its forms, has now become standard practice 
in a large range of work. Even in the structural field, 
in which great progress was made in Italy, Germany 
and America before much was done here, rapid develop- 
ment is now taking place, of which examples arc 
furnished by the De La Warr Pavilion at Bexhill and 
a large retail shop in Piccadilly, London. The grant 
by the London County Council Building Acts Com- 
mittee of permission to use the process represents a 
step which is likely to have wide influence. Welding 
is now an established and important industry in this 
country and it is fitting and convenient that it should 
be represented and assisted by a year book. The 
Welding and Cutting Year Book, which is published by 
Messrs. The Temsbank Publishing Company, Limited, 
of 12, Whitehall, London, 8.W.1, at the price of 5s., ix 
intended to perform those services. The volume takes 
the form of a series of chapters, which are in effect 
short descriptive and instructive articles, each dealing 
with some aspect of the subject, such as ‘* Carburetted 
Water Gas Welding,” “ Cast Iron Welding,” and so on. 
These articles taken together cover the whole, or most, 
of the field, but it would probably increase the value 
of the book for most industrialists were it to be given 
more the form of the average year book. The tabular 
section might profitably be greatly extended and 
should certainly include records and details of weld 
tests made by Lloyd’s and other authorities. Informa- 
tion about and quotations from the British Standards 
Association welding specifications should also be given, 
together with some account of the present position of 
welding in relation to the London Building Acts and 
regulations in other large towns. ‘The Directory of 
Suppliers of Welding Equipment and Accessories ” 
which is given appears to be compiled solely from 
advertisers in the volume. Ifa year book ig to be made 
as useful as possible to those who buy it, alist of this 
kind should include all sources known to the compiler. 








LonDOoN TRANSPORT ARRANGEMENTS FOR THE.CORONA - 
TION.—The London Passenger Transport Board, 55, 
Broadway, Westminster, 8S.W.1, have recentlyjgsued, for 
free distribution, a folding map and data c giving 
full particulars of the Underground Railway, omnibus, 
tramway and Green-Line coach services available in the 
London area on Coronation Day, Wednesday, May 12 
and the day previous, May 11. The leaflet, which is 
printed in eight colours, is issued in collaboration with 
the Commissioner of the Police of the Metropolis, and 
contains also the Police regulations governing private 





ears and taxicabs, 
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EMERGENCY GENERATING 








Fie. 1. GENERAL 


EMERGENCY GENERATING SET AT 
PADDINGTON STATION, G.W.R. 


Ir is a tribute to the progress that has been made 
in the heavy-oil engine that this source of power should 
be utilised for an emergency electric generating set, 
as it is not so very long ago that starting difficulties 
were regarded as objections in such installations. The 
plant in question is one which has been recently set 
to work for the Great Western Railway at Paddington 
Station for the sole purpose of providing a stand-by 
current supply for the colour-light signalling system 
in that vicinity. The normal supply is derived from 
t substation, near to which the standby engine house 
has been built, the incoming current being transformed 
to single-phase alternating current at 460 volts, 50 
cycles. Failure of the normal supply is, of course, 
immediately detected by the station attendant, who 
has then only ,to press a push-button to start the 
emergency set, the full load of which is reached in 
10 seconds. The reliability of the set depends, of 
course, as much on the automatic electrical equip- 
ment es on the engine, and the firm responsible for 
this, Messrs. Austinlite, Limited, Lighthouse Works, 
Smethwick, Birmingham, have devoted as much atten- 
tion to perfecting the apparatus as the makers of 
the engine, Messrs. Davey, Paxman and Company 
(Colchester), Limited, Standard Lronworks, Colchester, 
have to the adaptation of a standard product for 
this special purpose 

The set is illustrated in Fig. 1, and the control 
panel in Fig. 2, both on this page. From the view 
Fig. 1, it will be seen that the engine occupies a 
position between two electrical generators, the three 
parts being mounted on a common bedplate. It is 
perhaps hardly correct to speak of the machine in the 
foreground as a generator, as this is only one of its 
functions, the other being that of a starting motor for 
the engine. The machine in the background is the 
alternator which supplies the emergency current. The 
engine is of the Paxman-Ricardo six-cylinder four-stroke 
cycle airless-injection Diesel type developing 157 
brake horse-power at a constant load at a speed of 
1,500 r.p.m. It is capable, however, of developing up 
to 172 brake horse-power, this figure corresponding to 
an overload of approximately 9 per cent. tt is water- 
cooled, the water being circulated through a large 
fan-cooled radiator, a corner of which is just visible 
in the immediate foreground of the illustration. It 
will be noticed that the circulating-water return 
manifold on the cylinder head terminates in a polished 
dome. This houses a thermostatic control connected 
to a relay on the control panel, the of the 
device being to shut down the plant should overheating 
take place due either to inadequate lubrication or 
excessive Overload. Conversely, a room thermostat 
connected with a second relay shuts down the plant 
should the room temperature fall too low, when there 
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might be a danger of the radiator water freezing or the 
fuel oil becoming too viscous. In both cases an alarm 
bell is rung. The radiator is kept full of water from 
a small tank arranged at a higher level and itself 
kept full by a ball-cock on the main. The water is 
circulated by a pump driven from the engine shaft. 
The oil-fuel tank is arranged on an overhead platform 
in a recess in the engine room. It holds sufficient fuel 
to enable the engine to run continuously at full load 
for 24 hours, and is furnished with a sight-gauge for its 
full depth. 

The motor-generator was supplied by Messrs. The 
General Electric Company, Limited, Kingsway, Lon- 
don, W.C.2, and runs as a starting motor on direct 
current at 60 volts, the rating being 36 amperes. It is 
provided with series turns in order to ensure an 
adequate starting torque with the engine at a stand- 
still. The current is derived from a lead-acid type 
battery of 30 cells, giving a nominal voltage of 60, and 
having a capacity of 210 ampere-hours at the 10-hour 
rate. The operation of starting is, briefly, as follows: 
There are two starting push buttons, viz., one in the 
substation and the other on the direct-current control 
panel in the emergency engine room. This panel 
is the left-hand one of the two shown in Fig. 2. The 
pressing of either button causes a contactor to close 
and completes the circuit between the starting motor 
and the battery, the fuel-control solenoid being ener- 
gised at the same time and opening the fuel valves. 
The engine is then rotated by the motor, and firing 
immediately commences. The speed builds up to 
the normal rating from the engine operation, but 
before that speed is reached, a centrifugal switch, visible 
to the left of the shaft coupling in Fig. 1, acting through 
a relay, short circuits the series winding of the motor. 
This is then driven by the engine, and acts as a generator 
to charge the battery at the normal rate until the 
energy used in starting the plant has been replaced. 
When this condition has been reached, a voltage relay 
comes into operation, and through other relays inserts 
resistance in the shunt field of the motor, which is then 
acting as a generator, and the charge rate is reduced 
to a “ trickle.” 

To stop the set, a “ stop” push button is actuated 
with the de-energising of the operating coil of the 
main contactor, thus allowing the contactor to open. 
The battery-motor circuit is interrupted and the 
parallel circuits energising the fuel-control solenoid 
are opened, the engine thereupon ceasing to run. The 
cooling-water temperature control has an operating 
margin of about 30 seconds, and should it remain 
higher than the normal for more than this period, the 
main contactor is opened and the plant stops. Another 
relay effects the same control should the lubricating-oil 
pressure drop below a safe value and remain so for the 
same period. Should the unexpected happen and the 





| the engine round for approximately 30 seconds at 


engine fail to start for any reason, the motor will turn 
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AUTOMATIC-CONTROL PANEL. 


Fie. 2. 


the maximum motoring speed. After this period has 
elapsed, the plant automatically stops, and the alarm 
bell is rung at the same time. 

The alternator was supplied by Messrs. Electric 
Construction Company, Limited, Wolverhampton, and 
is of the four-pole type having an output of 100 kVA 
at unity power factor, and supplying single-phase 
alternating current at 460 volts, 50 cycles. The shaft 
is mounted in pedestals carried on the bedplate, the 
exciter being driven through a flexible coupling at the 
back of the rear pedestal. Flexible couplings are, of 
course, inserted between the engine and the alternator 
and starting motor. The machine is capable of 
developing its required output when driven at a speed 
of 1,500 r.p.m., the inherent voltage regulation being 
approximately 22 per cent. from no-load to full-load. 
An automatic voltage regulator directly coupled to the 
exciter is provided to give a constant alternator voltage 
of + 2 per cent. from no-load to full-load. The alterna- 
ting-current control panel, viz., that to the right of Fig. 2, 
is fitted with an exciter-field regulator. The rheostat 
for this is seen near the bottom of the panel, and it 
is capable of providing 10 per cent. voltage regulation 
above and below 460 volts at any load. The tumbler 
switch immediately above the rheostat handwheel pro- 
vides, in its down position, automatic field regulation, 
and in its up position hand field regulation. Below the 
rheostat is a double-pole oil-immersed circuit breaker 
capable of carrying 200 amperes and having two over- 
load trips to control the alternator output circult. 
The remaining fittings on this panel, reading from 
the top downwards, are an ammeter reading to 250 
amperes and a voltmeter reading to 600 volts. The 
dial below these is that of a deflection-type frequency 
meter reading from 45 cycles to 55 cy¢ les. It is 
flanked by its fuses and the voltmeter fuses. In the 
centre is a kilowatt-hour meter capable of carrying 
a current of 200 amperes, while the frequency-meter 
switch and the voltmeter switch are mounted one on 
either side of it. 

The direct-current panel has at the top an ammeter 
reading 50-0-600 amperes and a voltmeter reading 
80 volts. Below these are the voltmeter fuses and 
switch and the start-and-stop push buttons. _ Visible 
through a large window are the two main starting con- 
tactors, the thermal trip switch, the thermal voltage 
relay, and two direct-current relays, as well as 4 = 
regulator for controlling the battery charging rate. “*€ 
control dial for the latter is fitted below the window 
in the panel front. al ; 

The plant, as demonstrated at a visit of inspe That 
responded immediately to a test emergency call. Tha 
it will meet a real need is shown by the fac ‘or 
recently a similar plant at Cardiff had to pe “ 
something over an hour, due to a sudden mains fai ~~ 
Another plant of the same kind is installed at ~~ ily 
the Great Western Railway Company being 
aware of the necessity for preventing any yo 
of the signalling current, a liability which otherW® 
somewhat militates against the undoubted advantages 
possessed by the colour-light system of sign iiling. 
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THE HEYMANN-REUTLINGER | 
ELECTRICAL VIBROGRAPH. | 


Ir has long been recognised that structural systems | 
are liable to vibratory movement when acted on by | 
periodic forces such as are associated with the unbalanced 
forces and masses of rotating and reciprocating machi- 
nery. An example is to be found in the case of turbo- 
generators, where the unbalanced effects cause the 
concrete foundation blocks to vibrate, and, conse- 
quently, crack in the course of time, particularly when 
a state of resonance is a common occurrence. Rela- 
tively high frequencies and small amplitudes of oscilla- 
tion are usually involved in these circumstances, so 
that special instruments must be used for the purpose 
of measuring the magnitude of the disturbed motion 
concerned. With this end in view the Heymann- 
Reutlinger vibrograph has been designed, as indicated 
by Fig. 1, in which the vibrating system is formed by two 
induction coils and two membranes that act as springs ; 
these parts are connected by the light rod passing 
through the vertical axis of the figure. With the aid 
ofa 12-volt battery a magnetic field of intensity of from 
5,000 Gauss to 6,000 Gauss is produced around the coils ; 
the energy used for exciting the field amounting to 
40 watts. Included in the circuit is also a device for 
indicating the plane of unbalance, consisting of an 
electric relay by means of which a record is made on 
the paper-roll mentioned below. 

— the instrument, a complete view of which is 
— in Fig. 2, is placed on a vibrating foundation, 

disturbance causes the coils to cut lines of force 
= thus give rise to induced currents having magni- 
aie h are proportional to the product of the 
aa ude and frequency of the vibration under 
ination. The variations of this product are 
easured and automatically recorded on the paper 
— + pomme by the calibrated instrument illustrated 
f 8. 3, to which more than one stylus can be fitted 
ae A mechanical device and the current 
as wn in Fig. 4 afford a means of controlling 
nsitivity of the vibrograph to suit given conditions. 
instrument is said to be very accurate in opera- 
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Amplitude Multiplied by Frequency (A) in hoo0 of a mm.per Second 
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tion, since the mass of the vibrating parts is less than 
50 grammes, and a dead-beat action is practically 
ensured by the use of eddy currents for the purpose of 
damping the disturbed motion of the coils. It is also 
claimed that the accuracy involved is unaffected by 
temperature up to 80 deg. C., as well as by the distance 
separating the vibrograph proper from the recording 
instrument. The range of application may be indicated 
by reference to the fact that when the instrument is 
executing natural vibrations, corresponding to a fre- 
quency of 20 oscillations per second, the resulting 
deflection of the membranes amounts to 0-6 mm.; 
these springs can, however, deflect 1-5 mm. without 
leaving the magnetic field. 

An example of the data obtained with the aid of the 
vibrograph is illustrated in Fig. 5, where the three 
graphs represent the product of the amplitude and 
frequency of vibration for the corresponding three 

ints on the foundation block of a turbo-generator 
or different speeds of the machine ; in this instance, 
the disturbed motion was measured in the horizontal 
plane and transverse to the shaft of the machine. 
Regard being had to the significance of these graphs, 
particular importance is attached to the peak values, 
as these are in general associated with undesirable 
states of resonance between the sources of disturbance 
and a given structure. 

The instrument shown in Fig. 2, weighs 11 lb., and 
represents the universal type, which can be rotated 
about both the horizontal and vertical axes and thus 
used at a fixed point for the measurement of the above- 
mentioned product with respect to a prescribed direc- 
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tion. Asmaller pattern is also produced. The appliance 
is put on the market in this country by Messrs. C. F. R. 
Giesler, Limited, Swinton House, 324, Gray’s Inn-road, 
London, W.C.1. Further, a non-recording form of the 
instrument illustrated in Fig. 3 is available, by means 
of which the instantaneous values of the product of 
the amplitude and frequency of oscillation may be 
read from a calibrated scale; the scale can be had 
with either “ fine ” or “ extra fine ” readings. 








DREDGER BUCKET WITH 
RENEWABLE RIVETLESS LIP. 


A.rHouau the most serious wear in dredger buckets 
occurs on the underside of the casting, the replacement 
of worn lips is also a heavy item in maintenance costs. 
The use of manganese steel lips has greatly reduced the 
loss of time attributable to this cause, but there is 
sufficient margin for further reductions to commend 
any improvement calculated to simplify the procedure. 
When the lip is attached by rivets to the bucket hood, 
it is not possible to make the replacement in situ ; 
the bucket must be removed from the chain, and 
another substituted, resulting in relatively long and 
expensive interruption. Moreover, if a dredger is 
working in ground containing rock, such stoppages are 
not confined to the renewal of lips, but may be required 
at more frequent intervals for replacing loose rivets. 

The advantages of eliminating rivets, and of being 
able to replace the lip without removing the bucket 
from the ym have led to the introduction by Messrs. 
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Hadfields, Limited, Hecla Works, Sheffield, of a new | TENDERS. 
| 


construction attaining both of these ends. rs the We have received from the Department of Overseas 
ordinary type of bucket used for harbour work and | Trade, 35, Old Queen-street, London, 8.W.1, particulars 
placer mining, the renewable lip extends round about | of the undermentioned tenders, the closing dates of which 
two-thirds of the periphery, and is undercut on the | are stated. Details may be obtained on application to 
inside of its lower edge to form a lap joint on the bucket | the Department at the above address, quoting the 
hood, to which it is secured by snap-headedrivets. In| reference numbers given. 

the new “ Heela ” bucket, the lip is little more than a| Copper Wire, hard-drawn and sleeve-type joints. 
semi-circle, and the lower edge fits inside the hood, to| Electricity Supply Undertaking, Cape Town ; May 13. 
which it is secured by an interlocking joint, formed by | (T.Y. 31,306.) 

a flange on the lower edge of the lip, engaging with a Tipping Lorries, 22, three or four-wheeled, 2}-ton, 
recess inside the crown. The rib and recess have sides | petrol-driven (four- or six-cylinder engine). jouth 
inclined at a wide angle, and are held in close engage- ey Railways and Harbours, Johannesburg ; June 21. 
ment by two wedge bolts, one an either side of the A 2,495.) 
bucket, so placed that the nuts are protected against | 

abrasion. To maintain tight contact between the lip | 
and the bucket hood while the wedge bolts are being 
fitted, holes are provided for temporary bolts; but 
these bolts are not essential to the security of the joint, 


Spun-Iron Pipes, 4-in., 6-in. and 12-in. internal 
diameters ; also sluice valves, ties, tapers, bends, crosses 
| and collars. Municipality of Port Elizabeth, South 
| Africa; May 13. (T.Y. 31,312.) 
Pumping Plant, vertical centrifugal sewage pumps, 
it, / of 80, 130 and 250 g.p.m., respectively, in dupli- 
and may be removed when the wedge bolts are in | cate sets automatically controlled. Fish Hoek Village 
place. The seats for the wedge bolts are formed in| Management Board, Fish Hoek, South Africa ; June 3. 
substantial bosses or cheeks, which add considerably (T.Y. 2498.) 
to the rigidity of the bucket casting. A hole is pro-| Rails, 4,500 tons, new or second-hand. Department 
vided in each boss for a locking pin. The bucket body of Survey and Mines, Ministry of Finance,,Cairo, Egypt ; 
and the lip are made in Messrs. Hadfield’s “ Era’ | May 29. (T.Y. 2502.) 
manganese steel. It is claimed for this new construc-| Asphalt Sprayer, 200-250 gall. capacity. Tanzim 
tion, which is the result of extensive experiments in the 
makers’ works and also in actual dredging, that, as 
there are no rivets to become loose, the lips ean be 
kept tight under the most severe conditions ; and that 
the ability to replace worn lips, with the buckets in 
position, affords an appreciable saving of time and 
maintenance cost. 


Department, Ministry of Public Works, Cairo ; 
| (T.Y. 2513.) 

Oil-Engine Generating Set, 60 kW, 460-500 volts 
direct current. Indian Stores Department, Simla; 
Mayl8. (T.Y. 31,326.) 








BOOKS RECEIVED. 


Materials Handbook in Encyclopedia for Purchasing 
Agents, Engineers, Executives and Foremen. Third 
edition. By G. 8. Brapy. London: MeGraw-Hill 
Publishing Company, Limited. [Price 30s.] 

: The Water Engineer's Handbook and Directory, 1937. 

Borough Council for extensions to the boiler plant at the The Water Enginee r’s Vade Mecum. London: Offices 

Milltields-road power station Two of the firm’s multiple- of “ Water and Water Engineering.” [Price 8s. 6d.] 

drum type boilers are to be installed, each boiler having | The Theory of Continuous Structures and Arches. By 

a normal output of 125,000 Ib. of steam per hour and| Pproressor CHARLES M. SporrorD. London : McGraw- 

# maximum of 150,000 Ib. per hour. The steam pressure | Hill Publishing Company, Limited. [Price 21s.] 

will be 400 Ib. per square inch at the superheater outlet, | Die Zylinderfunktionen und ihre Anwendungen. By 

and the temperature 820 deg. F. The contract is @| Prorgsson Dr. Rupotry Weyricn. Leipzig: B. G. 

repeat order, Messrs. Simon Carves having supplied three Teubner. [Price 7.60 marks (Germany); 5.70 marks 

(other countries). | 

Bearrish Timken, Limrrep, Cheston-road, | Steam Boilers. Edited by Terre.tt Crorr. Revised by 

R. B. Purpy. Second edition. London: McGraw- 








CONTRACTS. 


Messrs. Simon-Carves, Limrrep, Cheadle Heath, 
Stockport, have received a contract from the Hackney 


similar boilers about five years ago 

M BssRs 
Aston, Birmingham, have received an order from the 
Fraser and Chalmers Engineering Works of Messrs. Tue Hill Publishing Company, Limited. [Price 24s.] 
Generar Evecrric Comrany, Limirep, Magnet House,| United States National Bureau of Standards. Miscel- 
Kingsway. London, W.C.2, for a number of heavy-duty laneous Publication No. M157. Report of the Twenty- 
bearings for the new rolling-mill plant to be installed by Sixth National Conference on Weights and Measures 
Messrs. Richard Thomas and Company, Limited, at Held at the National Bureau of Standards, Washington, 
Ebbw Vale As stated on page 206 ante, some 3,000 tons D.C., June 9, 10, 11, and 12, 1936. Washington: 
of mechanical plant are being produced at the Fraser and Superintendent of Documents. [Price 20 cents.] 


| 

| steelworkers are pending. Mr. 
| Chairman of Messrs. Hadfields, Limited, stated that 
| applications for wage increases are being received almost 
| daily. Now that trade has improved, he says, it is 
| 





Chalmers Works, while the electrical equipment is being | Theorie der Wechselstrommaschinen in Vektorieller Darstel- 
manufactured at the G.E.C. Engineering Works, Witton, lung. By Dr. WatpemarR MicHAEL, Leipzig: B. G. 
Birmingham Teubner. [Price 22 marks (Germany); 16.50 marks 
Messrs. SuNskaM Commercial Veuicies, Limrrep,| _ (other countries). | : om 
Moorfield Works, Wolverhampton, have received an Proceedings of the American Socrety of C tvil Engineers. 
order for a further eight Sunbeam-B.T.H. trolley omnibus Transactions Number. 1936. No. 101. Volume 62. 
chassis from the Johannesburg Corporation. With the New York : Offices of the Society. : 
exception of a recent development in regard to the control British Chemical Abstracts. Issued by the . Bureau of 
of the rheostatic brake, these chassis will be similar to ( hemical Abstracts. Index, 1936. T. F. BURTON, 
the Il vehicles previously supplied, having traction Editor. M ARGARET LE Pua, Indexer. London : Offices 
motors of the compound-wound type with regenerative of the Bureau of Chemical Abstracts. : i 
and rheostatic electric braking. The 60-seater, all-|/@hrbuch der Brennkrafttechnischen’ Gesellschaft E.V. 
metal, double-deck bodies will be built by Messrs. | 1936 Halle (Saale) : Wilhelm Knapp. [Price 5.85 
MerroroirraN-CAMMELL-WEYMANN Motor Boprss,| _ marks (outside Germany). | aid 
Limitep, who supplied the bodies for the previous fleet of | Department of Overseas Trade. No. 665. Report on 
| Economic and Commercial Conditions in the Persian 
Gulf. December, 1936. By F. H. Topp. [Price 4d. 
net.] No. 666. Report on Economic and Commercial 
Conditions in Ecuador. By H. STanrorp Lonpown. 


vehicles 
Messrs. STRACHAN AND Hensuaw, Limirep, Whitehall | 
lronworks, Bristol, have received an order from Messrs 
installation for their Dagenham Works. "The ‘plant | , (Price @d. net.) London : H.M. Stationery Office. 
which will comprise 3 telphers, 1,450 ft. of overhead Intermediate Engineering Drawing. Including a Course 
track, and 21 powsr-operated switchpoints with colour | in Plane and Solid (Geometry and an Introduction to 
light signals, is required for charging the cupolas in the | Design By A. § > : a Secon edition. 
Seeeaden | London: Sir Isaac Pitman and Sons, Limited. [Price 
7a. 6d. net.) 
Examples in Thermodynamics Problems. By Dr. W. R. 
CRAWFORD London: Sir Isaac Pitman and Sons, 
Limited [Price 5s. net 








Awarp or MEDAL or Socrety or CuemicaL INpustrrRy 
—The Medal of the Society of Chemical Industry has 
been awarded to Professor G. G. Henderson, Regius 
Professor of Chemistry at Glasgow University. The 
medal, which is one of the highest awards in the chemical “Durevete” Creep-Reststinc STEEL.—\Messrs, 
world, is presented every alternate year for conspicuous | Samuel Fox and Company, Limited, Stocksbridge, 
service in the sphere of applied chemistry Shettield, who are associated with Messrs. The United 
; Steel Companies, Limited, have published a small hand- 

Tue Late Me. D. D, McLe.tan,—lIt is with regret that | book, describing the properties and applications of their 
we note the death of Mr. David Doig McLellan, which | “ Durehete ” creep-resisting steel. his material, they 
vceurred on March 28 at his home in Broomhill-drive, | state, is free from temperature-strain-age embrittlement, 
Glasgow. Mr. McLellan, who was managing director of | and is recommended for steam temperatures of 664 deg. F. 
Messrs. The Clyde Structural Iron Company, Limited, | (350 deg. C.) to 932 deg. F. (500 deg. C.) with high pres- 
Seotetoun, Glasgow, was born in 1862, and received his| sures. In addition to its creep-resisting and other 
education at Allen Glen's School. He served his | qualities, it is emphasised that the alloy can be machined 
ipprenticeship with Messrs. A. and J. Main and Com.-| without difficulty and that it may be forged and hot- 
pany, Limited, structural engineers, Possil-park, Glas-| worked with no further precautions than are necessary 
gow, and was subsequently placed in charge of the| for ordinary grades of high-carbon steel. Independent 
dlrawing office. He left Messrs. Main in 1898 and formed | tests carried out at the National Physical Laboratory 
the firm of Messrs. The Clyde Structural Iron Company, | and elsewhere, and quoted in full in the handbook, appear 
Limited, of which he was managing director until his fully to substantiate the claims made for the material. 
death. He always took a prominent and active part in| We are informed that while the main demand for the 











the Seottish structural-engineering industry, and, in| steel has been for steel bolts for use in pipe lines, valve 
1929, was responsible for a novel design for the proposed | mountings, ete., it can also be applied to turbine discs 
Finnieston Bridge, Glasgow, which created considerable 
interest in engineering circles 


and retaining rings, high-pressure turbine blading, valve 


Since 1912 he had been | bodies and many other parts subjected to stress at high 








uala Pertang Syndicate, Limited. | temperatures 


chairman of Messrs 
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PERSONAL. 


Messrs. BaAxTeER FELL AnD ComPANy, LiMiTED, 36. 
Leadenhall-street, London, E.C.3, have been appointed 
sole agents for the United Kingdom and Northem 
Ireland for Messrs. Koninklijke Nederlandsche Hoogovens 
en Staalfabrieken N.V.—the Royal Dutch Blast-Furnac; 
and Steel Manufacturing Company, producers of hema. 
tite and foundry pig-iron, of Ijmuiden, Holland. 

The registered office of Messrs. Arrcrart INDUstTRIEs 
Corporation, Limrrep, has been transferred from 79, 
Lombard-street to the office of Messrs. Thomson Me. 
Lintock and Company, 71, Queen-street, London, E.C.4. 
We understand that Messrs. W. A. Phillips and Partners, 
Limited, have sold their entire interest in Messrs. Aircraft 
Industries Corporation, and that Mr. W. A. Phillips has 
resigned his position as managing director and his seat on 
the board. 

Messrs. GEORGE H. ALEXANDER MACHINERY 
LimirED, 82-84, Coleshill-street, Birmingham, 4, hay: 
been appointed sole licensees for Packard reamers. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Rise in Steelworkers’ Wages.—Industrial prosperity 
| here is reflected in the fact that metal dressers in this 
| locality are to have their base rate advanced 2s. per 











May 20, | week—the first shilling from the first full pay day in 


May and the second from the first full pay day in August 

These increases will not affect piece-work prices. About 

500 workers will benefit from the increase. Metal 

dressers are employed in all foundries. They take the 

castings from the moulder and dress them before dispatch 

| to the fitting shop. Applications from other sections of 
P Brown, Deputy 


natural that workmen should demand a share in pros 
perity. He advises the leaders of the men, however, 
not to be too hasty in pressing claims, the granting of 
which might put a brake on current progress. 

Iron and Steel,—Intense activity prevails in the produc- 
tion of raw and semi-finished materials. Good business 
is also being transacted in steelmaking alloys, while scrap 
requirements are well up to recent standard. Armament 
making works are exceptionally busy. Railway rolling- 
stock de ments report an improving demand. A 
Sheffield firm specialising in the production of manganese 
steel points and crossings has just completed several 
important contracts. The track for the new Torre-road 
Depot, Leeds, embraced 13 pairs of points, 23 crossings, 
and 104 rails. The total weight was 50 tons. This 
firm has booked an order for special trackwork in con- 
nection with the rearrangement of the Leeds City Square. 
This includes 10 points, 38 single crossings, one double 
crossing, two triple crossings, and 132 rails. Over 60 
tons of manganese steel will be used. Stone and ore- 
crushing machinery. is in demand, some valuable over- 
seas orders having found their way to this area. Another 
progressive line is high-speed crushing rolls. An impor- 
tant ironstone company which*obtained from a Sheffield 


| firm a set of rolls capable of dealing with 400 tons per 


hour and taking a mechanical shovel feed of pieces up 
to 4 ft. by 2 ft. by 20 in., reports: “ We have kept a 
constant eye on these rolls, and so far there is no per- 
ceptible wear on the plain or slugger teeth, after crushing 
about one million tons of ironstones.”” Good business 
continues to be built up in heat and corrosion-resisting 
steels. One of Sheffield’s biggest producing firms reports 
that its turnover is 50 per cent. more than during the 
preceding 12 months. An order has been placed with 
a Sheffield firm for 6,000 steel road studs. This firm is 
about to place on the market road studs, road blocks, 
and kerb units so designed as to take advantage of the 
maximum reflection of beams of light falling upon them, 
and thus be specially efficacious at night time. 

Managerial Changes.—Mr. James Winter, manager 
of the Siemens Department at the Messrs. Samuel Fox 
and Company, Limited, a subsidiary of Messrs. The 
United Steel Companies, Limited, Stocksbridge, near 
Sheffield, has accepted the position of steel plant super- 
visor for the South Durham and Cargo Fleet Group. 
He will be responsible for the development and making 
of all steels by that group. He succeeds at Middlesbrough 
Mr. Joseph N. Kilby, who has become general manager 
for a Scunthorpe firm. Mr. Winter has been twelve years 
at Stocksbridge. During that time he has seen all the 

lant and furnaces remodelled. He will be succeeded at 
Btocksbridge by Mr. F. V. Crookes, at present assistant: 
manager of the Siemens Department. 

South Yorkshire Coal Trade.—The export market has 
developed a better tone. Owing to the availability of 
bigger tonnages for prompt shipment, purchasers show 
a disposition to pay increased prices and place orders 
Best South Yorkshire hards are in demand, and quota- 
tions have advanced 1s. 6d. per ton. Derbyshire steams 
and West Yorkshire varieties have also been marked up 
ls. to ls. 6d. per ton. The freight market is slightly 
more active. inland account the position has under- 
gone little change. Iron and steel works are big oem 
sumers, while other industrial undertakings are ahsorting 
bigger tonnages. The house-coal market has ce veloped 
slight weakness. There is a scarcity of coke and cokmg 
fuel. Furnace and foundry coke are in active dr mand 
Gas coke continues firm. Quotations : _ Best hee 
handpicked, 27s. 6d. to 298. ; best South Yorkshire. =*- 
to 26s.: best house, 22¢. to\ 24s.; best kitchen, 20s. te 
2ls. 6d.; best Derby selected, 23s. 6d. to 24s whe 
Derby seconds, 22s. to 238.; best Derby brights. 4 . 
to 23s.; best large nuts, 20s. to 21s. ; and best kitchen 
nuts, 186. to 19s. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.-—There has been no substan- 
tial change in the Cleveland iron trade during the past 
week, and certainly there is no early p t of the 
existing stringeney for supplies being relieved. Scarcity 
of scrap material has necessitated increased absorption 
of pig-iron in the local steel works, with the inevitable 
consequence that smaller tonnages have been available 
this month for distribution. Foundrymen now find it 
dificult to acquire even the smallest accommodation 
lots, and the makers are not prepared to discuss forward 
contracts until the new price levels are determined. On 
this point an early announcement would be welcomed 
by consumers who are anxious to negotiate forward 
tonnages. Meanwhile, makers are exercising careful 
control of distribution, but they are confessedly in arrears 
with their deliveries, and have no free iron for sale. 
Thus the local delivered prices are quite nominal, No. 3 
Cleveland G.M.B. being quoted 81s., No. 4 foundry and 
No. 4 forge iron, 808.; and No. 1 foundry iron, 83s. 6d. 


per ton. 


Hematite—From the fact that East-Coast hematite 
makers have recently arranged contracts up till, but not 
beyond, the end. of June, it is assumed that prices may 
not be revised before the second half of the year. But 
sooner or later there must be a steep rise to cover the 
extra cost of ore and fuel, and it would create no surprise 
if the advance were as much as 20s. per ton. Local 
makers have very large commitments, but supplies here 
are not so scarce as on the West Coast, and odd cargoes 
are still being released for shipment against old contracts. 
Export business, of course, is not controlled, and high 
prices have been realised, but deliveries to home con- 
sumers are still .being invoiced on the basis of 97s. 6d. 
per ton, less 58. rebate for East Coast mixed numbers 
in the Middlesbrough area. 


Basic Iron.—There is no market in basic iron in this 
area, all the output going into direct consumption in the 
steel furnaces, and the price is therefore quite nominal 
at 82s. 6d. per ton, less 5e. per ton rebate. 


Foreign Ore.—Shipments of ore from Northern Spain 
are all held up, and the pressure on other sources of 
supply is correspondingly increased. There are many 
inquiries from consumers, but merchants are so heavily 
committed that they cannot quote for reasonably early 
tonnages, being fully occupied with the fulfilment of 
contracts already on their books. 


Blast-Furnace Coke.—Most of the ironworks in this 
area have their own coke ovens, but there are many 
anxious inquiries for additional tonnages, and fantastic 
prices have been paid of late. The fact is that sellers 
have little to offer, and seem to be able to command 
almost any figure they care to name. This week, 35s. 
per ton is indicated as the current value of good Durham 
blast-furnace coke delivered at the Cleveland ironworks, 
and that figure is probably a minimum. 


Manufactured Iron and Steel.—Dwindling imports, 
increasing exports, and the maintenance of output at 
record levels are the chief characteristic of the steel 
trade. Disappointment is expressed over the meagre 
tonnages of steel semies which have been released of late 
by the Cartel, and it is reported that the inadequacy of 
supplies is slowing down production in the sheet trade. 
Heavy rolling mills have enormous programmes, and are 
experiencing such difficulty in keeping pace with their 
customers’ requirements that they are inclined to go 
slow in accepting further business until the new price 
levels are fixed. Nominally, quotations are unchanged, 
but the following figures will only govern deliveries up 
till the end of May :—Common iron bars, 111. 178. 6d. ; 
steel bars, 91. 108.; steel billets (soft), 61. 5e.; steel 
rivets, 131. ; iron rivets, 151. 128. 6d. to 161. 2s. 6d. ; steel 
boiler plates, 101. 0s. 6d. ; ship bridge and tank plates, 
9. 10s. 6d.; angles, 91. 38.; joists, 91. 38.; heavy 
sections of steel rails, 81. 108. for parcels of 500 tons and 
over, and 91. for smaller lots; fish plates, 121. 10s. ; black 
sheets, home and export, 14J.; galvanised, 171. home, 
161. 158. export. 


Tron and Steel Scrap.—Continued uncertainty about 
the controlled prices tends to limit business in steel scrap, 
which is already restricted owing to scarcity of supplies. 
Works are offering 67s. per ton as a delivered price for 
heavy melting steel, but the turnover is small, merchants 
being unwilling to sell ahead. Users of machinery metal 
have increased their offers to 87s. 6d., while 826. 6d. 
per ton is quite a minimum figure for ordinary heavy 
foundry cast-iron. Clean, light metal keeps steady at 
‘2s. 6d., and turnings and borings at 52s. 6d. and 45s. 
per ton, respectively. 








NOTES FROM THE NORTH. 


Griasecow, Wednesday. 
«, Seuttion Steel Trade.—The state of affairs in the 
eottish steel trade has not changed, and the demands 
“ Consumers are still very strong. The raw material 
position has not improved to any extent, and until the 
“upply is more in line with consumers’ requirements, the 
outlook will remain somewhat obscure. e amy then 
a on order is <—meeneary. large, but inquiries have 
en off considerably as buyers have realised that 
ttle or nothing can now be secured for some months 
. The 18-in. roll guide mill at the Lanarkshire 
idles Works, Flemington, Motherwell, which has been 
- or about five weeks through shortage of raw material, 
“Ss restarted this week as the supply has improved. 
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Structural steel is in great demand, while the output of 
black-steel sheets is unequal to the heavy requirements 
of consumers, owing to the shortage of raw material. 
Prices are unchanged, and are as follows :-—Boiler plates, 
101. 0s. 6d.-per ton; ship plates, 9J. 10s. 6d. per ton ; 
sections, 91. 38. 0d. per ton ; medium plates, 91. 18s. Od. 

ton; black-steel sheets, No. 24 , in minimum 
our-ton lots, 141. per ton, and galvanised co ted 
sheets, No. 24 gauge, in minimum four-ton lots, 171. per 
ton, all delivered at Glasgow stations. 


Important Steel-Works Extension Scheme.—The an- 
nouncement was made a few days ago by Messrs. Col- 
villes, Limited, of a big extension scheme at their Clyde- 
bridge Works, Camb g. The direct have decided 
that it would be advantageous for the company to 
produce a larger proportion of its normal requirements 
of pig-iron, and they now propose to erect coke-ovens 
and two new blast-furnaces, and to provide additional 
steel works plant at the above works. As the proposed 
developments will involve a capital expenditure of about 

,500,0001., the directors intend to seek powers to 
increase the capital of the company to finance this new 
scheme. The two new blast-furnaces will probably 
have a capacity of 1,000 tons of pig-iron day, and the 
coke-ovens are expected to be able to earbonise about 
1,000 tons of coal per day. The company having now 
acquired from the liquidators of Messrs. David Colville 
and Sens, Limited, the business of Messrs. Archibald 
Russell, Limited, coal masters, who havevextensive coal- 
fields in Lanarkshire and Stirlingshire, have thus ensured 
for themselves an adequate supply of fuel to meet their 
requirements. The Clydebridge works will ulti 
become one of the most up-to-date.and-eomplete units 
in the steel industry. 


Malleable-Iron Trade.—Active conditions are general 
in the malleable-iron trade of the West-of Seotland, and 
although the raw material position is very acute, quite 
a good tonnage is being turned out. Ordets are plentiful, 
and the prospects of the trade are very ry: 
The re-rollers of steel bars have very heavy commit- 
ments on hand, and are faced with a very pressing 
demand, but despite the prevailing difficulty of securing 
adequate supplies of semies, they are managing to 
pull along wonderfully well. The followi are the 
current market quotations :—Crown ‘bars, 121. 7s. 6d. 
per ton for home delivery, and 11. 178. 6d. per ton for 
export ; and re-rolled steel bars, 91. 10. per ton. for 
home delivery or export. 


Scottish Pig-Iron Trade.—In the Scottish pig-iron trade 
the position has undergone no change since last report, 
and the number of furnaces in blast remains at 15, 
Consumers keep up a constant pressure for deliveries, 
and makers are doing their utmost to maintain an even 
balance all round. Imports are of a limited nature, 
but the supply of iron-ore is fairly good and is likely to 
improve. o-day’s prices are as follows :—Hematite, 
98s. per ton, and basic iron, 82s.6d. per ton, both delivered 
at the steel works; and foundry iron, No. 1, 90s. 6d. 
per ton, and No. 3, 88s. per ton, both on trucks at 
makers’ yards. 


Wages in the Scottish Pig-Iron Trade.—There will be an 
increase of 5 per cent. in the wages of the workmen on 
basic rates as a result of a finding of the Board of 
Conciliation for the ation of Wages in the Pig-Iron 
Trade of Scotland. Following upon their ascertainment 
for the quarter ended March, the average net selli 
price of pig-iron is shown to have been 31. 192. 69030. 


per ton. 

Empire Exhibition at »—A further important 
contract in connection with the Empire Exhibition, to be 
held in Glasgow next year, has recently been placed. 
It is for the steelwork erection of the two Scottish 
Pavilions, and has been secured by Messrs. P. and W. 
McLellan, Limited, Glasgow, one of the oldest structural 
engineering firms in Scotland. The larger of the two 
pavilions will be about 400 ft. long, and fully 400 tons 
of steel will be required for the two buildings. .- 











Tue Instrrute oF Brirish Founprymen.—The 34th 
annual Conference of the Institute of British Foundrymen 
will be held at Derby from June 8 to 11. The annual 
general meeting will be held at 6 p.m. on the first day 
in the Assembly Reoms, and the Conference will open 
at 9.30 a.m., on June 9 at the Guild Hall, Market-place. 
After a civic welcome, Mr. C. W. Bigg will deliver his 
presidential address and this will be followed by the 
third Edward Williams Lecture, on “ Factors in the 
Casting of Metals,”’ by Dr. C. H. Desch, F.R.S. “‘ Recom- 
mendations Concerning the Establishment of Costs in a 
Grey-Iron Foundry,” by the Costing Sub-Committee, 
will then be discussed. The afternoon will be devoted 
to works visits and the annual banquet will take place 
at 7.30 p.m. at Bemrose School. Conference will 
be resumed at the Technical College, Green-lane, at 
9.30 a.m. on June 10, when the following willl be 

resented: ‘‘ Wear Tests on Ferrous Alloys,” by Mr. 

. W. Ellis; ‘ Additional Data on the Manufacture of} 
Ingot Moulds,” by R. Ballantine ; “‘ Fo and La! 4 
tory Characteristics of Cupola Coke,” by Dr. i OMe 
and Mr. J. G. Pearce; “‘ The Elimination of 
Impurities in Aluminium,” by Professor G. No, tae 
“ Re-Melting Aluminium in the Foundry,” r. A. 
Rohrig ; “ Structure and Characteristics of ini 
Alloys,”’ by Mr. H.C. Hall ; “ Trends in the’Non-F 
en by Dr. L. B. Hunt ; and “ The Use of 
in Non-Ferrous Alloy Castings,’’ by Mr. J..O. Hiteheock, 
The afternoon will be devoted to works visits and a tour’ 
of Derbyshire has been arranged for June 11. The 
honorary conference secretary is Mr. B. Gale, ‘‘ Parkdale,” 
Boulton-lane, Alvaston, Derby. 


NOTICES OF MEETINGS. 


Roya Instirvution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘The Synthesis of Large Molecules,’’ by 
Professor Dr. H. Mark. 

InstrruTIon or Crvit Enornewrs.—Tuesday, April 27. 
6 p.m., Great -street, Westminster, 8.W.1, 
Forty-Third James Forrest Lecture: ‘“ The Crystal and 
the Engineer,” by Sir William H. Bragg. 

InstrruTioN oF AvromoBILE ENGINEERS.—-Tuesday, 
April 27, 7.30 p.m., The James Watt Memorial Institute, 





Birmingham, 3. “ Light Aero Engines,’ by Mr. D. R. 
Pobjoy. 

InstrruTion oF Eaxcrrican Enoinerrs.—T'rans- 
mission Section: Thursday, April 29, 6 p.m., Savoy- 
lace, Vict bani twee. Lecture : “ Recent 





Jevelopments in the Transmission of Electricity in 
France,” by Mr. P. M. J. Ailleret. 

InstrrumroN oF M&OHANICAL ENGINEERS.—-Friday, 
April 30; 6 p.m., Storey’s-gate, Westminster, S.W.1. 
General: Meeting. “ Present Tendencies in Water Tur- 
bine Machinery,’’ by Mr. A. A. Fulton. 

For Meetings of other Societies and of Junior Sections, 
see page.2 of Advertisements. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal. T'rade.—The decision of the Egyptian State 
Railways to place business with Messrs. T. Beynon and 
Company, Limited, for 150,000 tons of Monmouthshire 
coals caused much satisfaction on the Welsh steam coal 
market. last week. These buyers had already asked for 
tenders for thesupply of 275,000 metric tons of coal, but as 
these had not ‘to be submitted until May, it was the 
generalopinion that the present quantity was in addition 
to this. ‘price for the 150,000 tons was reported to 
be 22s. 6d. per ton f.o.b., compared with about 18s. 3d. 
a year ago. Itowas ly believed that the advance 
in prices, together with the difficulty in obtaining supplies, 
was responsible for this decision to take an additional 
quantity as a precautionary measure. Deliveries are 
still proceeding under an order for 170,000 metric tons, 
whith will not be completed before July. News was 
received from France during the week that the import 
coal quota for British coals under the new arrangement 
would be 87:5 per cent. of imports in 1936. This 
compares with other countries’ 95 per cent. Tho 
difference of 7-5 per cent., it was explained, was the 
amount reserved for the operation of the Welsh coal 
for French pitwood exchange scheme, under which 
South Wales supplies France with 120,000 tons of coal 
per quarter in return for 80,000 tons of pitwood. Exports 
of coal from the docks proceeded on a very active scale 
last week, and practically all the coal-loading appliances 
at the whole of the South Wales ports were in use every 
day. As a result, shipments reached the highest level 
since June, 1934, to 455,300 tons, compared with 
398,000 tons in the _— and 225,734 tons in 
the same period a 4 was no falling-off in 
the demand for A deems of coal Shippers, however, 
found it almost impossible to satisfy the current demand 
for early deliveries, and-with»collieries still well booked 
for some time ahead, values were firmly held at recent 
high levels. The washed smallsand sized kinds in 
particular were sti , and outputs were almost fully 
disposed of for se months to come. The announce- 
ment by the Central Council of Colliery Owners that it 
had been decided by the Government, in view of the 
present state of supply and demand, to suspend the 
operation of trade shares, gave general satisfaction. It 
has the effect of permitting collieries to expand produc- 
tions beyond their quota without being penalised. 

Iron and Steel Trades.—Operations proceeded on — | 
lines in the iron and steel and allied trades of Sout 
Wales.and Monmouthshire last week, and most concerns 
were working at full pressure. Demand remained brisk, 
but producers were so heavily booked up that business 
was difficult to negotiate. trouble in Spain re- 
stricted iron ore arrivals, and although steady supplies 
were arriving from other sources, operators found it 
diffieult to maintain their usual stocks. 





Expansion Bours.—A new type of expanding shell 
for holding-down bolts and other anchoring purposes has 
recently been brought out by Messrs. Diamond Expan- 
sion Bolt Company, Garwood, New Jersey, U.S.A., for 
which firm Messrs. H. Luke, Limited, 12 and 14, Brase- 
nosetreet, Manchester, are the British agents. The 
fitting is known as the Diamond Lag Expansion Shield, 
and is for use with screws having a fixed head, that is, 
not with the ordinary nutted bolt. The shell is cylin- 
drical and is split 1 y in a direction at a 
slight angle ‘9 the axis. One of the halves is smooth 
external] threaded internally to match the enterin 


screw ; other half is smooth internally and corrugatec 

and is SE asller at ite upper 
end, the s! has been inserted in the hole in 
the foundation and the part to be secured placed over 


it, the serew is inserted and tightened up. The initial 
wing movement draws up the collar on the corru- 
gated half of the shell into contact with the underside 


of the and a separation of the two parts takes 
place sui to prevent turning. The final screwing 
action, draws the threaded half along the corrugated 
one and, the being at an angle to the axis, a strong 
wedging takes which, it is stated, will 


place . 
ce a withdrawing load equal to the breaking stress 
on the bolt. The fitting is galvanised by the hot dipping 





process. 
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35 & 36, Bedford Street, Strand, London, W.C.2. 
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the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 
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ADDRESS LONDON. 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
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For Canada— 
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For all other places abroad— 
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Serial advertisements will be inserted with all practio- 
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guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week's issue must be delivered not 
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tion. Passed proofs must be in our hands by 
Saturday morning, Otherwise they will be 
taken as correct. 


_ All accounts are payable to ““‘ ENGINEERING,” Ltd. 
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Orders should be made payable at Bedford Street, 
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CONTENTS. equations may be found, each of which would repre- 

paGE | sent with fair accuracy the whole of the existing 

The Hams Hall Generating Station of the Bir- range of tests upon some particular type of apparatus 
mingham Corporation (Zllws.) ...............0.00:001ee 453 | or process. 


Building Research 
Literature—The Design of Reinforced Concrete 
Structures. Corrosion Resistance of Metals and 
Alloys. Einfihrung in die technische Thermo- 


In the choice of a suitable form, the theory of 
dimensions has been of great service by indicating 
how the variable quantities should be combined into 
groups, in order to reduce the number of significant 





dynamik. The Alloys of Iron and Carbon. 

Vol. I—Constitution wy Py Pe era . 457 | variables which have to be taken into account. In 
Three-Dimensional Drawings: A Trimetric Pro- the case of the flow of heat between a metal tube 

TY NTR as fost Gte a Lape eae Clete b mee > ae wee a 458 | and a fluid flowing through it, the number of sepa- 


rate variables can, in this way, be reduced from six 

461 | or more to three, of which two are independent. Even 

‘ | so, there is considerable latitude in the choice of the 

462 | exact form of the equation and, lacking any further 

| help from theoretical considerations, the final form 
463 | can only be decided empirically. 
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(Illus.) ........ PBS : 
A Dredger Bucket with Renewable Rivetless Lip.... 463 In this connection, a paper recently presented by 
nee eouremmenersaa : - 464/ Mr. E. W. Still to the Institution of Mechanical 
Se 464 Engineers and entitled ‘‘Some Factors Affecting 
~ “hin” eaamadanl 464| the Design of Heat Transfer Apparatus,” is of 


Notes from South Yorkshire _ 464 | interest. The paper has been the subject of a written 


Notes from Cleveland and the Northern Counties.... 465 | discussion and was read and discussed verbally at 
Notes from the North . 465/a meeting of the North Western Branch of the 
Notices of Meetings ... 465 | Institution, held in Manchester, on February 11 
Notes from the South-West... . 465 | Jast. / 
pa lgmamp ss Research a _ Mr. Still has himself done a large amount of work 
The Solution of Continuous Giders by the Relaxa. | i measuring the heat flow rates of commercial types 
tion Method (Jllus.) ......... sh _........, 469 | Of heat-transfer apparatus, including plain and gilled 
The Launch of H.M.S. “ Ark Royal ” (Jllus.)........ 472| Pipes, and a special “ wire-wound ” tube having 
Progress in the Electricity Supply Industry. 473 | gills in the form of a continuous coil of metal wire. 
Labour Notes. 474 | For the fluid flowing through the tubes he has used 


| water, oils, and ethylene glycol. The fluid outside 


Factors Influencing Wear of Valve Seats in Internal- 
the tube was air. The main purpose of the paper 


Combustion Engines (Illus.) : . 475 


eng ay ay ee —— sacs ,; a | was to show that in all of this work (excluding only 
© my soho Timber cA peel ,. ss HR 439 | those cases where condensation of vapour takes 
Anti-Vibration Machine Mountings (Jllus.) . _ 480 | Place), the coefficient of heat flow from fluid to metal 

480 | or from metal to fluid could be represented by a 


Catalogues .................. ; é' “ 
One Two-Page Plate.—250,000-LB. PULVERISED | Single equation, which, in the notation of the paper, 
FUEL AND STOKER-FIRED BOILERS AT \'8 expressed as 
THE HAMS HALL GENERATING STATION, | an pa\* /. »\* /L\™ 
AD — « 22)" (64) () 
where hk is the heat-transfer coefficient ; D and L 


BIRMINGHAM CORPORATION. | k P= 
E N G I N E E R I N fs | the diameter and length of the tube ; G the mass 
velocity ; k, Cp, and pare, respectively, the thermal 


, ‘ | conductivity, specific heat and viscosity of the fluid ; 
FRIDAY, APRIL 23, 1937. | and a, n, x and n, are arbitrary numbers. The group 
|in the first bracket is the well-known Reynolds 
No. 3719. | number, and that in the second bracket, depending 

=| only on the nature of the fluid, is often termed the 


HEAT TRANSMISSION RESEARCH. Péclet_ number. 


Awyoxz who studies, even briefly, the current | The oe — is by no ey na In various 
experimental work in the heating and cooling of | forms, with or without the D factor, it has been 
fluids will appreciate the importance of choosing | in common use for many years and the values chosen 
correctly the form of the mathematical equation in | for the indices n, x and n, have been taken directly 
terms of which the results are expressed. The com- | from past work. The striking feature of its use here 
plication of this work, due to the large number of is not any originality of formula, but its application, 
variables involved, is such that some kind of formula | with only a few values of the coefficients, to such a 
is usually the only means by which the results can wide variety of test results. Actually, Mr. Still 
be co-ordinated and represented in a convenient) manages to represent the whole range of his work 
manner. on turbulent flow with only two values of n (0-80 
Up till the present, the ideal equation for use in | for flow through tubes and 0-60 for flow across tubes) 
each particular field of work remains unknown and | a al | f 0-46 The L " , t 
the only course has been for each experimenter, | and one value of x (0-40). e 7 term is no 
and anyone who attempts to correlate the work | always included, but where it is, the index n, has 
of different experimenters, to devise an equation | only one value (—0-05). The coefficient a must be, 
empirically in the form which he finds most suitable | of course, chosen separately for each type and shape 
for the range of tests recorded. Although in many | of apparatus. 
instances these equations have been similar in kind, It would naturally be no difficult matter to 
the use of different coefficients and indices (and very | criticise the equations adversely. It is, for instance, 
often also the use of different symbols) renders any | highly unlikely that the indices are truly constant, 
comparison or change from one to another rather a | or that in a perfectly correct equation the Reynolds 
laborious process ; while it is obvious that designers | and Péclet numbers would be separated as com- 
of commercial apparatus must find considerable | pletely as they are here. Moreover, considering the 
difficulty in interpreting data which are expressed | very different flow patterns which are known to 
in so many different forms and for this reason are | exist in such cases as, for example, the flow of air 
sometimes reluctant to use the results of the latest | across single tubes and groups of tubes, the use of 
work on the subject. a constant value of n seems all the more remarkable. 
It is not, of course, to be expected that any one | Nevertheless, so far as the experiments given in the 
form of equation will provide for the wide variety | paper are concerned, there seems to be proof that 
of conditions and types of apparatus now in use. | this simple formula is capable of being applied with 
For some of the more complex processes, involving | quite a reasonable accuracy to a very wide range of 
evaporation, condensation or freezing, there seems | experiments on a number of different forms of 
to be little hope that any formula of reasonable | apparatus. 
accuracy will be found in the near future. On the} Part of Mr. Still’s success in using this formula is 
other hand, for the simpler processes, which do not | derived from the rather novel method by which he 
include any change of state of the fluid, it seems | takes into account the properties of the fluid. In 
reasonable to hope that before long a few general | heat-transfer apparatus, where the existence of 
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temperature differences is essential, it is difficult to 
know for what temperature the quantities k, Cy, 
and » should be calculated. Actually, it is only the 
variation of the viscosity which is important, since 
the other two quantities vary only slowly with 
temperature in most substances. The most common 
procedure is to take » at the mean fluid temperature ; 
but Mr. Still’s paper employs two different values, 


one, in the group (Cp 4) being the value at the 


temperature of the metal wall, and the other, in the 
Reynolds number, being taken at the mean of the 
wall and fluid temperatures. If this method is found 
as successful in general use as it appears to be in the 
experiments recorded in this paper, it will very much 
simplify the process of calculation from equations, 
by removing the necessity for the correction, which 
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what is already being done and to provide a plat- 
form upon which matters of common, rather than 
| specialised, interest can be discussed. In particular 
| it will promote joint discussions on the wider aspects 
| of the subjects, assist in the presentation of papers, 
| dealing with more detailed aspects, to interested 
| institutions, and undertake duties in respect of 
appropriate international matters. As a beginning, 
the Committee is engaged in making arrangements 
for a general discussion on the Notched Bar Test. 
This will be held in Manchester in the autumn. 
| Tt will also take over the representation in this 
| country of the International Association for Test- 
|ing Materials at the conclusion of the present Con- 
gress. The co-operating bodies include all the 
principal engineering institutions in the country 
and a member of any of them will be entitled to 


has hitherto been required, in order to allow for the | attend the meetings organised by the Joint Com- 
variation in the transmission coefficient with large | mittee without fee. The first chairman is Dr. H. J. 
values of heat flow. Gough, F.R.S., through whose initiative the Com- 
One rather serious criticism which might have | mittee has largely come into being, and the secretary 
been brought against Mr. Still’s work received no | js Mr. C. W. J. Taffs, of the Institution of Mechanical 
more than passing mention during the Manchester | Engineers. The Council of this body have kindly 
discussion. The measurements described in the | offered the necessarv facilities for office work at 
paper are all of the overall coefficient of heat trans- | Storey’s Gate, London, 8.W.1. 
mission, involving a double transfer of heat from | ‘ 
fluid to metal and from the metal to another fluid. 
In order to separate the individual temperature- 
differences of the two processes, the author resorts | 
to a method which, put briefly, is as follows. 


Tue Agstuetic Design or Tourtnea Cars. 


The relationship between a pleasing appearance 


The | assess, and it was therefore natural that marked 
conditions on one side of the metal wall are kept as | differences of opinion should have been shown 
nearly constant as possible, while the velocity of | during a discussion on a paper entitled “ Design for 
flow on the other side is varied over a large range | Motor Cars.” read on April 14 before the Design and 
and the variation in overall coefficient is noted. | Industries Association. In the paper the author, 
Then, assuming the accuracy of the equation given| Mr. Cecil Kimber. expressed the view, in broad 
above, the total resistance of the side with variable | terms, that the streamline form represented the 
velocity can be calculated. Subtracting this, the | nearest approach to the ideal, and envisaged a 
remaining resistance is that of the metal wall and | design that would be effectively streamlined in both 
the constant resistance on the other side of it. An/| elevation and plan. As regarded present designs, 
objection to this method is that the total resistance | he expressed a marked preference for those exhibit- 
of each fluid is obtained by deduction from a com- | ing continuity of line, and instanced the latest M.G. 
paratively small observed variation in the overall | model as an example in which a good compromise 
coefficient—-a process which would not appear to} between utility and pleasing lines had been secured. 
be very accurate, especially when the accuracy of | The general feeling of the majority of those taking 


the equation employed for the purpose cannot be part in the discussion appeared to be that the | 
| streamline form, while no doubt desirable at some | 


guaranteed. There is, however, some check on the 
results, since by varying the speed of flow of each | future date when speeds on the roads might be 
fluid in turn, the metal resistance can be found and | much higher than at present, was on the whole 
this is usually easily calculable. The objection need | unsuitable for the conditions ruling to-day. One 
not be taken too seriously, for although it may be | speaker obtained wide support for the contention 
expected that some error in the separate film co-/| that if a touring car were designed essentially from 
efficients may result, the errors will be largely self-|the point of view of best fulfilling the object for 
cancelling when used for the estimation of overall | which it was intended, that is for the transport of 
coefficients in practical design. | human beings on the road with the highest practic- 

Mr. Still’s equation, together with his method of | able degree of comfort and safety, the streamline 
evaluating the properties of the fluid, form a very | form could not be justified. Quite apart from its 
interesting attempt towards the standardisation of | mechanical performance, the most desirable attri- 
heat-transfer formule. The truly correct equation butes for a car were clear vision, particularly for the 
which may eventually be derived from the theory | driver, ample head room, adequate accommodation 
of fluid mechanics, or from more precise experiment, | for luggage of conventional shape, and with the seat- 
will probably bear little resemblance to it, but, in the |ing accommodation arranged to give the highest 
meantime the formula, or some slight modification | practicable degree of comfort. The general feeling 
of it, may well be found sufficiently accurate to | of the meeting appeared to be that these desiderata 
summarise existing knowledge for the purposes of | could not be secured with the streamline form with- 
commercial design. | out the imposition of needless weight and bulk. In 
/general, no objection was taken to the application 
|of streamlining in so far as it was limited to the 





gehen - 
}elimination of unnecessary breaks in contour, 

. , such as oce ad, for e) i ) t- 

Jour ComMMITTEE ON MATERIALS AND THEIR | uch as occurred, for ¢ xample in the older rect 
TESTING angular body forms with a variety of needless 


excrescencies, but the retention of false fittings, such 
THE announcement that a Joint Committee on | as driving hood stretchers, to give continuity of line 
Materials and their Testing is to be formed in this | hetween the top of the window frame and the top 
country is of peculiar interest at a time when a| of the rear mudguard, advocated by the author of 
congress organised by the International Associa- | the paper, was somewhat severely criticised. 
tion for Testing Materials is also being held in 3 
London. The new body arises from the need of | 
some means of providing more adequate study of 
materials and their testing, and is the direct 
outcome of a series of conferences at which the 
Councils of no leas than 35 technical institutions 
were represented. As a result, it was unanimously 
agreed that closer collaboration was desirable, and 
a Joint Committee, consisting of one representative 
of each of 22 co-operating institutions, has been 
formed. From the outset it was deemed undesir- 


Tae Institution oF ENGINBERS-IN-CHARGE. 

At the dinner on the 9th inst. of the Institution 
of Engineers-in-Charge, Sir Alexander Gibb said 
|he thought the two most important considerations 
to the man-in-the-street to-day were cheapness 
jand speed. In order to be in tune with modern 
| life, things had to be made quickly and cheaply 
|or they would not be fashionable; and, said Sir 
| Alexander, in speaking to the toast of the Institu- 
| tion, it would be well for us to consider carefully 
the ground on which we now stood. It was impos- 
sible to build any great civilisation upon cheapness, 
neither was it possible to obtain any real satisfac 
tion from life if our real idols were cheapness and 


able to create another independent organisation, | 
and it has been expressly laid down that the new 
Committee shall not absorb or replace any existing 


bedy. 


Ite essential object, in fact, is to supplement 








and utility in engineering design is difficult to} 


land ports. 





[APRIL 23, 1937. 


speed. There was no limit to cheapness, and if 
we really wanted things cheaply and badly made 
we would always find that they could be made 
worse and more cheaply by someone else. The 
Institution, he was glad to say, was amony those 
who had set their face against that sort of thing 
and were intent on the maintenance of good stan. 
dards. In former times, our industries were 
organised in guilds, and if, after proper training, 
a man did not maintain a good enough standard of 
work, he would lose ‘his membership. We were 
not fitted to compete with those who produced bad 
work, the greatness of our country and the strength 
of our position having been built up by experience 
and training which enabled us to do work superior 
to that of our rivals. Proficiency in craftsmanship 
and training was one of the most important things 
and he was glad the Institution placed such store 
by it. If members had the satisfaction of doing, 
or the desire to do, their work well, and a knowledge 
of work well done, they might be sure that there 
could be no better foundation for a really happy 
life. The toast was duly acknowledged by Mr. Asa 
Binns, M.Inst.C.E., the president, who said that he 
was proud to be engineer-in-charge of an under- 
taking representing some 40 million pounds of 
capital. Some 6 millions of this represented 
mechanical plant of which he had to keep the wheels 
going. The civil and mechanical engineers came 
along with their great schemes and the engineer-in- 
charge had to make them work. The toast of 
“Transport and Industry ’’ was proposed by Mr. 
L. St.L. Pendred, C.B.E., who referred to the various 
forms of transport and dealt specially with the 
implications of that form represented by docks 
Major T. Williams, Dock and Traftic 
Manager, Port of London Authority, replied to this, 
after which the toast of the “‘ Guests *’ was proposed 
by Sir Alfred Baker, J.P., and replied to by Mr. 
H. T. Young, president of the Institution of Electri- 
cal Engineers. The toast of the President, proposed 
by Mr. A. N. Foster, vice-chairman of the Institution 
having been duly replied to by Mr. Asa Binns, the 
function was brought to a close. 


AMERICAN PiLastic MouLDINGs. 

Some interesting examples of plastic-moulded 
products produced in the United States were 
exhibited last week at Dorland House, Regent- 
street, London, 8S.W.1. The exhibition was arranged 
by Messrs. Synplas, Limited, Minerva-road, London, 
N.W.10, who specialise in this class of work, the 
exhibits having been collected by their Mr. C. N. 
Higgs during a recent visit to America. They 
included examples of decorative mouldings made in 
cast copper-beryllium moulds by Messrs. The Gorham 
Company, mouldings with ornamental metal inlays 
by The Panalyte Corporation, Bakelite handles for 
electric irons by Messrs. The Watertown Manufactur- 
ing Company, as well as wireless-receiver cabinets, 
utensils, knobs, bottle caps, electrical parts and 
metal inserts, electric-light fittings of translucent 
materials, tableware, and fancy goods of various 
makers and in a wide range of colours. There were 
several examples of transparent synthetic resins, 
including red Flexiglas moulded by Messrs. Rohm 
and Haas Company, Incorporated, and a piece of 
water-clear sheet material formed with small semt- 
cubical recesses in one face and intended to be used 
for preventing dazzle from motor-car headlights ; 
the latter material was moulded by the Federal Too! 
Corporation. We may mention m M.S.A. 
safety skull guard for miners’ made by 
impregnating linen with phenolic or urea resin and 
moulding it to a suitable shape. These skull guards 
appear to be light and strong and would doubtless 
form an effective protection for the head against 
injury from roof falls or from striking projections. 
A particularly notable exhibit was a casing for the 
Toledo scales used in retail shops. The casing, 
which was moulded in a white material known 4 
Plaskon, measured 18 in. in width, 14 in. from 
front to back, and 12 in. in height, the thickness 
being about } in. It was made in one piece by 
Messrs. The General Electric Company, Incorp‘ rated, 
in a 3,000-ton press, the “curing” time being 
15 minutes. In conclusion, we may remark that 
the exhibition afforded an excellent opportunity for 
those familiar with the position of the plastics 
industry in this country to compare 1 with the 
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corresponding industry in the United States. We 
gather that, im Messrs. Synplas’ opinion, the British 
industry is at least equal to the American industry 
on the technical side, but is hardly so on the design 
side. 


THe Wor.Lp’s SHIPBUILDING AND MARINE 
ENGINEERING. 


The shipbuilding returns of Lloyd’s Register of 
Shipping for the first quarter of the present year 
show that the total gross tonnage of the merchant 
vessels, of 100 tons and upwards, under construction 
in the shipyards of the United Kingdom on March 31, 
was 1,014,454. This figure exceeds by more than 
20 per cent. the tonnage which was being built on 
March 31, 1936, and is the highest quarterly total 
recorded since September, 1930, and the first since 
that date to exceed a million tons. The present 
total is also considerably greater than the aggregate 
tonnage now under construction in the four leading 
overseas shipbuilding countries, and is made up of 
133 steamers, making together 584,635 tons, 88 
motorships comprising 427,259 tons, and 12 sailing 
ships and barges, totalling 2,560 tons. During the 
three months under review, 253,493 tons of merchant 
shipping were commenced in this country, a decline 
of 19,053 tons as compared with the corresponding 
total for the December quarter ; similarly, 175,686 
tons were launched, a decrease of 104,711 tons. The 
tonnage under construction abroad on March 31, 
namely, 1,437,597 tons, is greater by about 150,000 
tons than the total for December 31. Furthermore, 
during the quarter under consideration, 482,853 tons 
of merchant shipping were commenced in foreign 
shipyards, and 302,964 tons were launched, showing, 
as compared with the previous quarter, an increase 
of 14,295 tons in the shipping commenced, but a 
decrease of 101,125 tons in that launched. Of the 
four leading shipbuilding countries overseas, Ger- 
many held the leading position with 352,958 tons 
of shipping under construction on March 31 ; Japan 
was second with 246,723 tons; Holland third with 
201,464 tons; and the United States fourth with 
153,350 tons. The only other country to have 
more than 100,000 tons under construction at the 
end of the quarter was Sweden, who was responsible 
for 112,050 tons. The vessels under construction in 
the shipyards of the world, on March 31, included 
4 steamers and 22 motorships, each of between 
10,000 and 20,000 tons; four steamers and three 
motorships, each of between 20,000 and 30,000 tons ; 
and three steamers, each exceeding 30,000 tons. 
The total horse-power of marine engines, either 
under construction or being installed on board 
vessels at the end of March, was 2,589,010. This 
was made up of 441,425 i.h.p., the total for recipro- 
cating steam engines ; 530,045 s.h.p., representing 
steam turbines, and 1,617,540 i.h.p., the aggregate 
for oil engines. Great Britain and Ireland occupied 
first place with 935,153 h.p., Germany was second 
with 458,036 h.p., Japan third with 370,730 h.p., 
Sweden fourth with 199,670 h.p., and Holland fifth 
with 168,805 h.p. The only two other countries 


having more than 100,000 h.p. were Italy and 
Denmark, who were responsible for 108,300 h.p. and 
106,700 h.p., respectively. 


Tue Bovutper Dam. 

From time to time the Institution of Civil 
Engineers invites prominent engineers from other 
countries to give special lectures on subjects with 
which they have been closely connected. While 
members have not always paid such visitors the 
compliment of attending in good numbers, on 
Thursday of last week, when Mr. J. L. Savage 
lectured on the subject of the Boulder Dam, the 
theatre was, we are glad tosay,crowded. Mr. Savage, 
48 was explained in our issue of January 1, when we 
commenced the series of articles we are at present 
publishing on the mechanical and electrical features 
of the Boulder Dam scheme, is Chief Designing 
Engineer of the Bureau of Reclamation, Department 
of the Interior, United States, with headquarters 


: Denver, Colorado, and as such was responsible 
or ail designing work connected with the project, 
a8 we 


‘Has that of many other important works in 
the United States. In his lecture, Mr. Savage con- 
fined himself to the broad details of the scheme 
and organisation involved, dealing with the dam 


ends when these are clamped rigidly in line and the 
distributed loading is applied. These actions, 
combined with the distributed loading, constitute 
a self-equilibrating system which, by the Reciprocal 
Theorem, will do no work in any displacement or 
distortion of the span that can occur as thel resut of 
actions applied at its ends. 
imagine the R’s and M’s to be operative, and equal 
but opposite forces and moments to be applied 
at the same time to the constraints at A and B. 
Since the new forces thus introduced cancel identi- 
cally, we have made no difference to our problemi, 


(Parts I and II), and vol. 153 (1935), pages 41-76 (Part 
IIT). 


ENGINEERING. 


409 








dealt mainly with civil engineering aspects of the 
work, not touching mechanicad |and) other features 
with which our articles are concerned, information 
for which has kindly been supplied from Mr. Savage’s 
office. In a short notice of the lecture, it is not 
possible to give any adequate summary of so great 
an engineering undertaking; the quantities alone 
put the work quite in a class by itself, and need 
studying carefully to be properly appraised. In 
addition, the situation presented innumerable 
problems to which an unillustrated account fails 
miserably to do justice, while the audience at the 
Institution had the advantage not only of excellent 
lantern slides, but of films showing many of the 
most interesting phases of the work. Some of the 
pictures were, in fact, most impressive, especially 
those of the blasting of the canyon sides for the 
abutments of the arch dam, and-the discharge below 
the power house of water by the outlet works. 
For the credit of the Institution, we are glad that 
the audience proved most enthusiastic and apprecia- 
tive of what was certainly one of the best lectures 
ever given in the lecture theatre. 








THE SOLUTION OF CONTINUOUS 
GIRDERS BY THE RELAXATION 
METHOD. 

By H. J. Hopxmns. 


Tue problem of a continuous beam resting on 
elastic supports can be solved exactly by conven- 
tional methods, but at considerable cost in labour. 
The Theorem of Three Moments requires that the 
final positions of the supports be known ; applied 
as a trial and_error method to the case of elastic 
supports it proves so troublesome as to become 
impracticable. In a footnote to Part ITI of a recent 
paper, “Stress Calculation in Frameworks by the 
Method of Systematic Relaxation of Constraints,”’* 
Professor Southwell remarks that this method has a 
wide range of application, and in particular can be 
employed to calculate stresses in continuous beams. 
Whether time will be saved by its adoption will 
depend upon the order of redundancy : the practical 
case in which the supports sink under load would 
appear to be one wherein it offers definite advantages, 
and this being a problem which frequently confronts 
the designing engineer, its treatment by relaxation 
methods may be of interest. 

Fig. 1, page 471, shows the problem considered, 
viz.,@ continuous girder of seven bays, having the 
same flexural rigidity at every section,t which carries 
distributed loads of different magnitudes on the 
different spans. Two cases are presented, according 
as the supports are regarded as rigid or are assumed 
to yield under load: in the first the form of the 
bending-moment diagram (which is to be determined) 
will be independent of the stiffness of the girder, 
while in the second it will depend on the relative 
stiffnesses of the girder and its supports. Although, 
to fix ideas, a definite value has here been assumed 
for the flexural rigidity, the solution has a wider 
application, and it illustrates a procedure which 
will apply in all cases. 

Following Part III of Professor Southwell’s 
papert, we begin by reducing the problem to one 
in which forces and concentrated moments act 
only at the supports. Treating each span as an 
isolated problem, we can calculate the reactions 
and couples (R, M, Fig. 2), which will act at its 


Accordingly, we 





* Proc. Roy. Soc, (A), vol. 151 (1935), pages 56-95 


+ Hardly any additional complexity is entailed when 
the flexural rigidity has different values in different 
spans, provided that it is constant throughout any one 


span. 


and in any relaxation of constraints we can neglect 
the actions shown in Fig..2. Fig. 3 teproduces 
Fig. 2, with numerical values of R and M for every 
span, and Fig. 4 shows the forces which, in conse- 
quence, must be assumed to act initially on the 
constraints. Our problem then reduces to that of 
determining the consequences of relaxing these 
imaginary constraints. Evidently the girder will 
be subjected to bending and shearing actions on 
this account ; the Principle of Superposition permits 
us to investigate them separately, and to combine 
them, when found, with the actions represented in 
Fig. 3. 

When the supports are rigid (Case 1), no additional 
constraints need be imagined to operate, except 
for the prevention of rotations. When the supports 
yield under load (Case 2), we imagine that displace- 
ment, as well as rotation, of the sections A, B; ... H 
is prevented by rigid constraints. Initially the 
supporting forces are provided by the constraints 
and not by the elastic supports ; but subsequently, 
when a constraint is relaxed so as to permit trans- 
verse displacement of the relevant section, load 
will be transferred from the imaginary constraint 
to the actual support, of amourit proportional to 
that displacement. Any action so transferred 
from the constraints is said to be “liquidated.” 
Both in Case 1 and Case 2 the process of relaxation 
is continued until the forces and moments left 
unliquidated (i.e., on ‘the constraints) have been 
reduced to negligible amounts. 

The numerical calculations are presented in Tables 
I-III. We have to liquidate the actions shown 
in Fig. 4, and for this purpose, using the appropriate 
formule of Professor Southwell’s paper (equations 
(15) ‘of Part III), we first evaluate the influence 
coefficients for each span of the girder in turn, 
regarded in isolation as a member constrained 
at both ends.* The flexural rigidity B (= E |) 
has in this instance the value 45,937 tons-ft.? units ; 
so we have :— 

(i) For the spans A B or G H— 


3 
~ = 319-0; 12 - 


L = 12; A = 3,828-1 ; iL iL = 319-0. 

With B (or H) fixed (141) : 
(y,y¥)B = 319-0, (y, y)a —- 319-0, 
(r,r) = — 7,565, (r,r)a = — 15,312, 
—(r, y)B= (y, r)p ees 1,914-1, (r, yja= (y, r)a 
== — 1,914-1, 
With A (or G) fixed (/ - 1): 
) = 319-0, (y.y)sB = — 319-0, 
wen — 7,656, (r, a — 16,312, 
—(r,y)a="(y,r)a = — 1014-1, (r,y)a= (y, ra 
= 1,014-1. 
(ii) For the spans BC or F G— 

Lis; 2 = sloee-s; 3 — 204-17; 12 8 163°3 
wha tar olds . i... . Ls 7 
With C (or G) fixed (l= 1): 

(y.y)e.} : 163-3, (y,y)B - 163-3, 
(r, r)c — 6,125, (r,r)p — 12,250, 
—(r,y)c= (y, re = 1,225, (r, y)u= (y, r)is 
= — 1,225, 
With B (or F) fixed (J = — 1): 
(, y)B = 163-3, (y, y)c — 163-3, 
(r,r)p — 6.125, (r, r)c - 12,250, 
—(r,y)p= (y,t)n = — 1,225, (r, y)o= (y, Tc 
eas = 1,225. 
(iii) ‘For the spans C D or E F— 
B 

L = 18; [7 2552-1; = 141:8; 12 i = 94-5. 

With D (or #) fixed (1 = 1): 
(y, y)p = 94-5, (y, ye — 94-5, 
(r, r)p = — §,104, (r, r)c — 10,208, 
-(r,y)p = (y, r)p= 850-7, (r,y)c= (y, Te 
= — 8560-7, 
With C (or E) fixed (1 = — 1): 
(y, yc = 94-5, (y,y)v = — 94-5, 
(r, rc 5,104, (r,r)p — 10,208, 

—(r, ydo= (y, rhe 850-7, (r, y)o= (yr) x 

(iv) For the span D E— 

ear Pay Teer? paren 
L = 20; L = 2,296-9; i 114-8; 12 Lo 68-9. 
With E fixed (1 = 1): 
(y, ye = 68-9, (y, y)p — 68-9, 
3 a - 4,594, (r,r)p 9,187, 

—(r.ye= (y, re 689-1, (r, y)o= (y¥. T)p dee 
With D fixed (/ -1): 

{y, = 68-9, (y, ye = — 68-9 
4 ” 4,594, (r, rE My , — 9,187, 

—(r,yo= (y, rp = — 689-1, (r, y)E= (ye 

(r,y)p= (y, r)p (r, YE yt E ets: 





* Since the y-axis is drawn upward (see Fig. 1), 








“tucture, spillways and intake towers. He thus 


+ Loc. oft. 


downward di ments and forces have to be en 
as negative in these calculations. 
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SOLUTION 
TABLE I. 


Operation | 
No Va Ye 
: | 
1 (a) ta l 519-0 | 319-0 
E.S 1,000 
1 (bd) 1,319-0 319-0 
1 (e) Mr 7°58L5 10,000 2,418 
2 (a) Ts l 1,914°1 1,014-1 
2ie) Ts 0-6531 1,250 1,250 
14 (a) 's 1 . 
14 (e) 's 0: 3628 
15 (a) Un 1 
6.8. 
15) . | | 
15 fe) Uy 75815 
1 (@) Tw l 
16 (e) Tu 0-6531 


Using the coefficients just calculated, and now | 
regarding the girder as continuous, we next construct | 
Table I,* which shows the constraining forces and | 
moments entailed at each constraint, on account of | 
the resistance of the adjoining span or spans, when | 
unit transverse displacement, or unit rotation, is | 
imposed at any one joint. Transverse displace- 
ments are, of course, permissible only when the 
supports are elastic, and in that event (Case 2) an 
additional force of 1,000 tons will be entailed on | 
account of the resistance of the support affected. 
These additions are shown in Table I in the lines 
lettered (b); they account for the fact that in those | 
lines the totals of the forces do not vanish. 

After this point the procedure is different in the 
two cases of our problem. When the supports 
are rigid (Case 1), no displacement can occur at 
any joint, and only moments have to be liquidated ; | 
the procedure, shown in Table II, then involves | 
the operations which are given even numbers in | 
Table I. When the supports are elastic, the opera- | 
tions lettered (6) are appropriate, and forces must | 
be liquidated as well as moments ; the procedure | 
in this instance is shown in Table LII.¢ In both 
tables the actual multiplier used in any operation 
is shown in Column I as multiplied by 10*, in order 
to avoid unnecessary decimals. Table IIa sum- | 
marises Table II by imposing all of any one kind | 
of displacement in a single step, and includes a 
calculation of forces on the supports (which had | 
not to be considered in obtaining Table II). 
Table ITLA summarises, similarly, Table I[1. From 
the last line of Table Ila we conclude that, at the 
end of the relaxation process, forces are imposed 


on the supports as under : 

Ra 2-303; Rue 7-177; Re 8-574; Rp 
8428; Re = 19-614; Re = 18-928; Re 5-265 ; 
Ru 2-711 (tons). | 

The bending moments can now be calculated 


for the girder, since all transverse forces are known. 
The moment about the right-hand support of the 
support reactions just given is: 


110 x 2-303 + 98 x 7-177 + 83 x 8-574 + 65 x 8 428 | 

+ 45 x 19-614 + 27 x 18-928 + 56-265 x 12 
3,673 -004 tons-ft. 

The moment of the transverse loading is 3,673 


tons-ft., so the agreement is all that could be desired. 

Table III differs slightly from Table LI (and from 
the practice adopted in Professor Southwell’s 
paper) in that additions are made only after every 
8 or 10 operations. “his practice has been found 
convenient, because in a problem where moments 
and forces have to be liquidated the largest remain- 
ing action is not necessarily the best one to liquidate 
next, and it is not essential to know exactly the | 


* Owing to the space ocoupied by this Table it has been 
found necessary to omit a considerable part of it. The 
part printed, however, may serve as an example to 
enable the reader to construct the complete Table for 
himeelf. Columns have been omitted in the positions 
indicated by the double rules and the omission of lines 
is indicated by a gap.—-Ep., FE. 

+ Tables Il and IIT are generally similar to Table VII 
of Professor Southwell's paper, with which the reader 
is probably familiar, Four of the intermediate stages 
have been omitted from Table LII, as indicated by the 





gap, in order to save space.—Eb., E. 
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FOOT; 1 TON; 1 TON-FT.; 
E.8. denotes Elastic Support in Operation. 


| 


| 
| Ys | Ye | Yu Ma 
| 1,914-1 
| 1,914-1 
} 14,512 
| 15,312 
i | 10,000 
| \ 
1,225 630-1 | 1914-1 
444-4 250-0 604-4 
319-0 319-0 | 
1,000 
319-0 1,319-0 
2,418 10,000 
1014-1 1014-1 
1,250 1250 
TABLE Il. 
Operation | } | } 
and 
Multiplier My, Ms Me 
( 104) 
— ' 
Initial Con- 
straining Mo- 
ments 6-000 ,375 4-125 
12 (¢) x 40 
10 (e) ay 
14 (e) x 10 
16 (ce) x 10 
2 ie) 6-5 6-500 }- 250 j 
0-500 0-125 
8 (¢) 6 1-579 | 
5-704 | 
6 (ec) 6 1-636 | 6-000 
| 1-511 0-296 | 
4 (ec) 1-6 0-444 1-600 0-356 
| | 
0-056 0-080 | 0-060 | 
14 fe) } | 
i2i¢) x 3 
| 
8 (¢) 0-6 0-158 | 
0-218 
14 (¢) 0-5 
16 (¢) 0-3 
} 
12 (¢) 0-3 
| 
we) x —0-25 | 
| 
6(e) x —0-2.. | 0-055 0-200 
| 0-034 0-018 
I2(e) x 0-06 
2c) 0-075 | O-075 O-O7y } 
| 0-oO19 0-o71 
4 (ce) 0-07 | 0-019 0-070 ool | 
oO o-ool 0-002 
aie) xX —O-OF1 | 0-003 | 
0-001 | 
16 (¢) 0-007 
14 (¢) 0-004 | 
| 
12 (b) 0-002 
Moments remain 
ing on the 
Constraints 0 o-oo O-l 


residual magnitudes at every stage. In the summary 
(Table IIIa) the total displacement of any one type 
is applied in a single step (as in Table Ila), and 
as a consequence of accumulated errors in the last 
decimal places of Table IIT it is found that the resi- 
dual forces are somewhat different from those given 
in the last line of Table III. Nearly exact liquida- 
tion of these forces being essential, in order to 
satisfy the requirement that the reactions must 





| 


balance the applied loading, the relaxation process 
has been continued somewhat further. 


Unit: | Ton-Fr. 


Mo Mg. 
3-167 23-833 
- 9-092 
32-925 
8-288 | 35-000 
> 121 2-075 
6-00 | 1-421 
0-879 0-654 
1-364 | 
0-485 
| 
0-682 
0-028 
0-600 0-142 
0-115 0-170 
0-068 
0-238 
0-059 | 0-250 
- 0-056 0-o12 
0-045 
0-011 
0-014 
0-002 
0-010 0-002 
o-oo | 0 
| 
| 
| 
o-ool “ 
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Mg. 


0-667 


3-226 


3-000 


0-226 


067 


-293 


0-300 


0-007 
0-066 
0-059 


0-060 


0-001 


0-002 
0-002 


OF CONTINUOUS GIRDERS BY THE RELAXATION METHOD. 


1 RADIAN. 


0 “ 


The fi 


M, 
| 
27,562 7 bat 
10,000 2 778 
1914-1 
14-1 1914-1 
12 14,512 
a6 15,312 
10.00) 
Meg My 
3-375 6-00 
10-908 
7°533 
10-000 2-778 
2-467 8-778 
5-000 10-000 
2-533 1-222 
O00 OSs 
0-467 oO- S80 
O-S18 
0-351 
0-300 0-083 
0-051 0-306 
0-150 0-300 
0-099 0-006 
0-082 
0-017 
0-016 
o-oo! 
0-003 0-007 
0-004 o-oo 
0-004 0-001 


ral 


values found for the displacements of the supports 


are as follows :— 


va 24-10 10-4, 
10+, wp 88-34 
183-76 10-4, we 
(feet). 


UB 70-30 104, «% 84°34 

£104, ve = 194-70 x 10%, or 

60-36 x 10-4, on 94-10 10 

Multiplying these figures by 1,000 we arrivé 7“ 
the 


the support reactions in tons weight, and 








APRIL 23, 





1937] | 





ENGINEERING. 








SOLUTION OF CONTINUOUS GIRDERS BY THE RELAXATION 












































METHOD. 




























































































































































































TABLE IIa (SUMMARY).—UNITS : 1 TON; TON-FT. 
| | | 4 | 
Operation | | 
and | 
Multiplier f Yo |? Ye i Vz. Y; Ye Yu My. Mg. Mc. Mp. Me Mg. Mg. My. 
(x 104). | 
3 | Sa | et ee Beg 2 a. | 
- | | 
Initial Actions of the | 
Constraints .. |— 3-000] — 6-750]/— 8-250] — 9-500} —18-500| —17-250 6-750] — 3-000) — 6-000] — 3-375|— 4-125]— 3-167) —23-833) 31-125 3-375 6-000 
2(c) x — 6-425 | 0-803] — 0-803] — — | - —~ — -—- 6-425] 3-213 — —_ = — - 
4(e) x 1-530 0-106 0-038 0 — } _ _ — — 0-425)— 1-530)— 0-340 _ a — 
Resultant Effects 6(c) x — 6-200 0-338) — 0-103) -- 0-235 — _ — — 1-689 6-200 1-411 - - — 
of Displacements 8c) x 6-590 - - — 0-289 0-055 0-234 ne - -- _ - 1-735)— 6-590)— 1-560 — “= - 
Applied in } |10(e) x 35-250 — _— 1-252 0-294)— 1-546 — — - — — 8-347| 35-260 9-278 -- -— 
Table II. 12 (e) x 43-360 — a — 1-642)— 0-723 2-365 — — — — — 9856) —43-360) —11-824 -- 
14 (ce) x —13-296 — a —- 0-591 0-332}— 0-923 - — _ 2-955; 18-206 3-693 
16 (ce) x 9-693 — — — - - — 1-212 1-212 _ —_ - _ — _ — 4°847|— 9-693 
Actions remaining on | 
Constraints .. ‘ a. 2-303|— 7-177|— 8-574|— 8-428) —19-614| —18-928)— 5-265) — 2-711 0 0-003 0 0-001 0-001} — 0-002 0 0 
TABLE ITI —UNITS: 1 TON; 1 TON-FT. 
Operation | 
and } Total 
Multiplier Ya. Ye. Ye. Yo. Ye. Ys. Ye. Vue. Action. My. Mg. Me. Mo. Mg. Mg. Mg. My. 
(x 104). | | 
I | ~ 
Initial Actions on 
Constraints — 3-000] — 6-750]— 8-250] — 9-500] —18-500| —17-250|— 6-750|— 3-000] —73-000|— 6-000|— 8-375|~— 4-125)— 3-167|—23-883] 31-125) 3-375] 6-000 
o(e) xX —20 — — |— 1-185} 20-000}/— 1-624) — _ 17-191 _ _ — |—11-846] 2-778) 14-624) — — 
ll (e) x —20 — — _ ~ 1-502} 20-000}— 2-597) — 15-901}  — — — - —13+526] 5-952] 19-478] - 
13(e) x —10 — — — |= 1-102] 10-000/— 2-152] 6-746) — -- == — 8-264) 4-649] 12-913 
7(e) x —10 - - |— 0-812} 10-000]/— 0-592) — “= = 8-596} — —_ - 7-312|— 1-389] 5-928 — _ 
5(e) x —10 - 1-298] 10-000)— 0-751) — — — 7-951} — |— 9-739|— 2-976] 6-763) — _ —_ —_ 
s(c) x —10 — 2-152 10-000} — 1-102 —_ —_ — —_ _ 6-746) —12-913)— 4-649 8-264 - —_ - —_— ow 
12 (¢e) x 50 — ~ — —_— — 1-894)— 0-833 2-727 _ 0 —_ — _— — —11-365| —50-000] —13-635 _ 
l(c) x —50 - - _ 1-776 0-417|;— 2-193 _ _— 0 —_— — _ 11-840} 50-000) 13-160) _ _— 
16 (e) x 10 - _— — -- — — 1-250 1-250 0 _ _— a _— _— _— — 5-000) —10-000 
2(e) x —10 1-250) — 1. 250 — — _ “= —_— _ 0 10-000 5-000 —_ —- — — —_ one 
— 3-902 0-702) — 0-164 0-340|— 2-071|)— 3-002 2-130) — 3-902)— 9-869)— 8-913) —12-763|)— 6-14 2-201 9-977 6-597 8-867 8-913 
Actions remaining on 
Constraints . 0-001| 0-002 0-001] - 0-004 0-001| 0-001| 0-o01| ~ 0-003 0-001| — 0-004 — 0-011) — 0-014] 0-ooi| ~ 0-014 — 0-006| — 0-003] — 0-005 
TABLE Illa (SUMMARY).—UNITS: 1 TON; 1 TON-FT. 
a 
Total 
Multiplier Y,. Y5. Ye. Yp. Ye. Ye. Ye. Yu- Action. My, Mg. Me. Mo. Mg. Mg. Mg. My. 
(x 104). | 
Initial Actions on 
Constraints .. — 3-000) — 6-750}— 8-250]— 9-500} —18-500] —17-250] — 6-750; — 3-000] —73-000} — 6-000]— 3-375)— 4-126]— 3-167}—23-833} 81-125 3-375 6-000 
ri l(c) x — 3-175 3-175 0-768 - } — - 2-407 4-608 4-608 — — 
® . | 2(e) x —13-183 1-648 1-648 0 13-183 6-591 -= - -= 
35 3(c) x —10-420 2-242 10-420} — 1-148 7-030) —13-455|— 4-844 8-611 - _— 
=> 4(c) x — 5-975 0-415) — 0-149) — 0-266 0 1-660) 5-975 1-328 — _ 
z= 5(e) x —10-608 | 1-377) 10-608) — 0-797) 8-434 - —10-331)— 3-157 7:174 _ - 
as 6(c) x — 5-000... | | o-2731— 0-083] — 0-190! 0 1-363} 5-000] 1-137) — 
7 7(c) x —10-275 of ~ 0-834] 10-275|— 0-608} — 8-833 4 a . 513|— 1-427] 6-086, — n 
fa 8 (e) 0-600 - 0-026 0-005 0-021 - 0 - — 0-158)— 0-600) — 0-142 -- 
3% 9(c) x —22-650 _ - 1-341] 22-650)— 1-839 19-470 - - |—13-416/ 3-146} 16-562 
Se 10 (ce) x —43-500 - | } 1-546) 0-362)— 1-908 — ~ 0 ~ — — 10-301} 43-500) 11-449 - 
ae ll(c) xX —23-113 | 1-736; 23-113 3-000 18-377 - - -- _ —15-631 6-878) 22-510 
s< 12 (e) > 57-800 | | 2 2-189 0-964 3-153 0 = — — 13-138] —57-800] — 15-762 — 
== 13(c) x — 8-950 } | =, |}— 0-986) 8-950)/— 1-926 6-038}  — _ _ ~ — 7-396 4-161} 11-557 
=e l4(e) x 3-716 be | - — 0-165 0-093 0-258} 0 - - 0-826) — 3-716)— 1-032 
s- 15(e) x — 3-177 . | 0-768 3-177 2-409 - — — 4°610}/— 4-610 
"7 16(¢) x 11-920 we | j | 1-490 1-490 0 _ — —- -- + - — 5-960) —11-920 
= 0- = 0-001 0-001 0 002| 0 0-001 0-002} — 0-001|— 6-002|— 0-004 0-013 — 0- O14 0-002} — 0-012!— 0-008)— 0-002/— 0- 005 
| 4(c) x — 0-010 -«| 0-001} — 0-001 | — - 0 0-003 0-010; 0-002 — = . 
| 6(e) x — 0-010 - 0 0-003 0-010} 0-002 - - - — 
10 (ce) x — 0-010 } - — 0 _ 0-002} 0-010) 0-003 -- 
}16(e) x — 0-010 — — - - | - 0-001}— 0-001 0 — — -- - - 0-005 0-010 
| lie) x — 0-003 0-003} — 0-001 | — - - 0-002 0-003 0-003 —- - 
15(e) X — 0-001 ees TD: wi 0-001] 0-001 — |— 0-001|— 0-001 
13(e) x 0-003 | | | — — 0-003 0-001) — 0-002 - -— — — — 0-002} — 0-001)— 0-004 
7(c) x — 0-002 0-002 | - — - 0-002 - — 0-001) — 0-001 _ — _ 
Il (e) x 0-001 ~ - 0-001 - — 0-001 - — — 0-001 — 0-001 — 
& (ce) 0-005 - = | _ mt - 0 — |— 0-001]/— 0-005|— 0-001 -_ “ 
Actions “remaining on | 
Constraints .. 0 0 | 0 0 0 | 0 0 0 0 0-002 0-003) — 0-004 0-001) — 0-001 0-003 0 0 
Mgt. Ay 
¢ x TTT 
rs 
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3,673-006 tons-ft. 


resultant moment of these reactions about the right- 
hand support can be calculated as before. 


2-410 x 110 + 7-030 x 98 + 8-434 x 83 + 8-834 x 
65 + 19-470 x 45 + 18-376 x 27 + 6-036 x 12 = 


It is 


which, as before, is to be compared with the resultant 
moment of 3,673 tons-ft. due to the transverse loads. 

We have now solved, for both cases, the problem 
presented in Fig. 4. The concentrated moments 
have been completely liquidated, i.e., they have been 
transferred from the constraints to the girder, and 
so will be neutralised by the concentrated moments 
of Fig. 3 when that load-system is superposed. The 
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H.M. AIRCRAFT-CARRIER 


CONSTRUCTED BY MESSRS. CAMMELL LAIRD AND COMPANY, 


[APRIL 23, 1937. 


‘ARK ROYAL.” 


LIMITED, 


SHIPBUILDERS, BIRKENHEAD. 








“- 7, 7 


ae 


sown 
fe 


| as foi 


Fie. 1. THe VesseL ON THE SLIP. 
transverse forces have not been liquidated entirely, | 
the parts transferred to the girder being, in Case 1, | 1925, had been to include a new carrier in the 1929 
the differences between the values given for the | building programme, but, when the 1929 naval 
forces in the first and last lines of Table Ila, and | estimates were presented, the Courageous had 
in Case 2, the differences between the forces in the | been only a few months in commission, following 
first line of Table [11a and the forces on the elastic | her conversion from an armoured cruiser, and the 
supports as calculated from the Geatepentiat, lchevuntonstnes of the Glorious was still not com- 
Thus, in both cases, when the load-system of Fig. 3| pleted. The desire to obtain further experience 
has been superposed, the forces finally imposed | with these ships led to a postponement of the pro- 
upon the girder are the downward transverse | jected vessel, and considerations of national 
loadings of Fig. 3 and the upward reactions of |economy, in conjunction with the limitation of 
the supports as calculated in the preceding para- larmaments, caused further postponements. Not 
graphs. In both cases we have seen that this final | until 1934 was the decision reached that her con- 
system is self-equilibrating, so it is an easy matter | struction could not be longer delayed. The order 
to construct the corresponding diagrams of bending | was placed with Messrs. Cammell Laird and Com- 
pany, Limited, in March, 1935, and the keel laid 
on September 16 in the same year. According to 
the First Lord’s statement introducing the 1937 
Naval Estimates, the Ark Royal is due to be com- 
| pleted in July, 1938. 
aeeneme . . . | Official reticence regarding the details of the 
THE LAUNCH OF H.M.S. | new vessel has been carried to even greater lengths 
“ARK ROYAL. than usual, but it is disclosed that she is 685 ft. 
H.M. Aracrart-Carrier Ark ROYAL, the first unit | long and of 94 ft. beam, and that the designed dis- 
in the. replacement programme for vessels of this| placement of 22,000 tons corresponds to a mean 
class in the Royal Navy, was successfully launched | draught of 23 ft. Originally it was understood that 
on Tuesday, the 13th inst., at the Tranmere shipyard | an armament of 5-5-in. guns would be carried. 
of Messrs, Cammell Laird and Company, Limited, | Later information indicated that the calibre would 
the naming ceremony being performed by Lady| be 4-7 in. Both sizes are to be found in existing 
Maude Hoare, wife of Sir Samuel Hoare, Bart.,| British aircraft carriers, the Furious, the first of 
First Lord of the Admiralty. The Ark Royal,|the three Fisher cruisers to be converted, having 
which has the incidental distinction of being the | 5-5-in. guns, and the Courageous and Glorious the 
first post-war British aircraft-carrier to be originally | 4-7-in. A.A. weapon. It is now announced, how- 
designed as such, will have, when completed, ever, that 4°5-in. guns are to be fitted in the Ark 
standard displacement of 22,000 tons, and thus/ Royal, though the number is not stated. 
conforms closely to the maximum (23,000 tons) The propelling machinery, 





moment, 

In conclusion, the author would like to express his 
thanks to Professor R. V. Southwell for advice and 
interest in the preparation of this article. 











which is being con- 


agreed by the Powers signatory to the London Naval | structed by the shipbuilders, consists of geared 
Treaty of 1936, although she was authorised almost | turbines and water-tube boilers, as in all modern 
two years before the Naval Conference 
the 1936 Treaty was the outcome. 


*, of which | warships of high power, and, on the authority of 
Jane's Fighting Ships, is designed to give a speed 





The intention of the Admiralty, as announced in 
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in the region of 30 knots. The same authority 
reports that the Ark Royal is to carry about 70 air- 
craft, a considerable increase over the 50 apiece 
that are credited to the Courageous and Glorious, 
of 100 ft. greater length, but approximately equal 
displacement. These ships, however, are now 
twenty years old, and although they have been 
extensively cut about in successive alterations and 
refits, neither has been re-engined. Notable develop- 
ments have been made in warship propelling 
machinery during their lifetime, tending to reduce 
the space required for engines and boilers, and the 
fuel necessary for a given radius of action, justifying 
the assumption that the machinery of the Ark Royal 
will occupy a much smaller proportion of the 
accommodation below decks. 

Semi-official forecasts of the design suggested a 
fairly close resemblance to the Courageous. In 
essentials this may prove to be correct, but, as Is 
shown by the photographs reproduced above and 
opposite, there are important points of difference 
in general appearance, particularly in the broadsick 
view. In place of the long quarterdeck and squar 
ended hangar of the Courageous, the stern of the 
Ark Royal is fully plated up to the flying-on deck. 
The flying-off deck is extended beyond the stem, 
with a wide spread at the forward end which intro 
duces a flare even more pronounced than is usual in 
vessels of this type; and the great height of side 
imparts a massed-up appearance tending to mask 
the true length of the ship, which is, by a consider 
able margin, the longest yet built on the Mersey. 


A feature of the construction, mentioned by M 
R.S8. Johnson, managing director of Messrs. ell 
Laird and Company, Limited, at the lunche: " 
ing the launching ceremony, is the very cx" 
use of welding ; more extensive, he stated, t! in 
any vessel hitherto. It will be recalled that th 
Birkenhead yard made history in 1920, ! 
strueting the all-welded coaster Fullaga n 
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was also the first vessel to be propelled by a 
Camellaird-Fullagar oil engine. To do so the 
firm had to establish a school and train its own 
welders, a practice which still obtains. It was 
possible to inspect some of the welded work in the 
Ark Royal on the occasion of the launch, and to 
appreciate the advances made, and the high standard 
of workmanship achieved, in the comparatively 
short time that has elapsed since the Admiralty 
sanctioned the use of welding in the hull construc- 
tion of warships. 

The cost of the Ark Royal has been stated, in 
round figures, as 3,000,000/., and although the sums 
80 far allocated to her fall short of this total by 
some 400,0001., they cover only the period to the 
end of the current financial year, some four months 
before the due date of completion. The amounts 
reserved in the estimates for 1935, 1936, and 1937 
reach a total of 2,640,2851., of which 1,801,900I. 
8 chargeable to the hull, and 688,021/. to the 
machinery. 

The building slip vacated by the launch, which 
had been used previously for the cruiser Achilles 
and, before her, for the battleship Rodney, is now 
being cleared in preparation for the 35,000-ton 
Cunard White Star liner ordered in December last. 
On the adjoining berth, specially constructed on the 
site of two smaller berths, the keel of the battleship 
Prince of W ales, one of the two new King George V 
‘lass ships ordered under the 1936 programme, 
was laid on New Year’s Day, 1937, by Mr. S. V. 
toodall, O.B.E., Director of Naval Construction. 
She is the tenth British battleship ordered from the 
Birkenhy ad yard, and it is interesting to note that 
the first of the 10, the ironclad Agincourt, laid down 
% long ago as 1861, is still afloat in the Medway, 
where she has served for many years as a coal-hulk. 

Recently, as announced in ENGINEERING of 
April 16, Messrs. Cammell Laird and Company have 
ceived an order for two Ellerman liners of 10,600 
tons deadweight, to be repeats of the two vessels 
already in hand for the same owners. This latest 
rig brings the number on the firm’s order-book 

‘, of which 6 are for the British Admiralty. 
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LEAVING THE Ways. 


in the yard fell to little more than 2,000. The 
present total is, however, about 9,000, a higher 
figure than at any previous period, with the excep- 
tion of the war years. 








PROGRESS IN THE ELECTRICITY 
SUPPLY INDUSTRY. 


A NEw edition of the return* of engineering and 
financial statistics relating to authorised electricity 
undertakings in Great Britain was issued by H.M. 
Stationery Office at the end of last week. This return 
is prepared by the Electricity Commissioners, and, in 
the case of undertakings in municipal ownership, covers 
the year ending March 31, 1936, for England, and 
May 15, 1936, for Scotland. The returns for privately- 
owned undertakings are all made up to December 31, 
1935. It is the third of its kind to be issued within 
twelve months, so that the series, whose preparation is 
a statutory obligation, is now as up-to-date as can 
reasonably be expected. As usual, the information 
given is set out in two main sections, which deal with 
engineering and financial data, respectively, municipal 
and company undertakings being tabulated separately, 
and those in England and Wales being kept apart 
from those in Scotland. 

During the period under review, 632 undertakings 
were engaged in the business of public electricity supply. 
Of these, 64 were supplied from their own generating 
stations, 157 both generated and took a bulk supply 
and 411 took a bulk supply only. In 1934-35, the 
corresponding figures were 77, 168 and 391, showing the 
effect of the operations of the Central Electricity Board, 
Indeed, since 1926-27, the percentage of undertakings 
relying wholly on local generation has fallen from 
47-3 to 10-1. Moreover, at the beginning of that period 
the number of undertakings was only 596. The total 
number of generating stations at work was 398, com- 
pared with 421 in 1934-35. Of these, 222 were owned 
by public authorities and 176 by companies. The total 
installed capacity was 8,099,870 kW, compared with 
7,785,206 kW in 1934-35, an increase of 314,664 kW. 
Of this total, 118,250 kW was accounted for by the 
new stations at Tir John North, Glenlee and Tongland. 
The selected stations numbered 131, and had an aggre- 
gate installed capacity of 6,700,000 kW. The largest 
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was the Barking station of the County of London 
Electric Supply Compa:, with 387,500 kW. About 
95-21 per cent., or 7,711,551 kW, was driven by steam 
turbines and 7,879,973 kW, or 97-3 per cent. generated 
alternating current. Of this, 7,627,616 kW was driven 
by turbines. The largest alternator had a rated capacity 
of 105,000 kW and the largest direct-current generator 
a capacity of 6,000 kW. 

There were seven different frequencies in use, or 
one less than last year, but 7,367,337 kW of the plant 
in 284 stations, or 93-5 per cent. of the whole, was 
generated at 50 cycles. This shows a slight improve- 
ment over 1934-35, when the percentage was 91-9. 
Only twenty-three undertakings out of 631 were dis- 
tributing at non-standard frequencies. The total 
evaporative capacity of the boilers installed was 
91,846,431 lb. per hour, this being made up of 2,111 
units with outputs ranging from 2,000 lb. to 256,000 Ib. 
per hour and with 55 different working pressures, 
ranging from 100 lb. to 1,100 lb. per square inch. There 
was an increase from 147 to 170 in the number of 
boilers with evaporative capacities exceeding 100,000 Ib. 
per hour, and during 1935-36 nearly all the boilers 
installed were for working pressures of 350 Ib. and up- 
wards. The number of undertakings distributing at the 
advocated pressures of 230 volts and 400 volts increased 
from 407 to 417. There were, however, still 38 other 
voltages in use within the range of 100 to 480 volts. 

The total amount of electricity sold was 15,049,400,000 
kWh, compared with 13,029,800,000 kWh in 1934-35, 
an increase of over 2,019,000,000 kWh, or 15-5 per 
cent. This was the largest increase recorded in any 
year since 1920-21. Of this total, 5,504,700,000, or 
36-6 per cent., was sold for lighting, heating and cook- 
ing, 8,250,000,000 kWh, or 54-8 per cent. for power, 
1,023,900,000 kWh, or 6°8 per cent., for traction and the 
remainder for public lighting. The percentage sold 
for domestic purposes increased from 34-8 to 36-6, 
while that for power fell from 55-9 per cent. to 54-8 
per cent. The increase in the domestic consumption 
was 970,000,000 kWh, or 21-4 per cent., and in the 
power consumption 965,000,000 kWh., or 13-2 per cent. 
The estimated consumption per head of population 
was 330 kWh, compared with 287 kWh in 1934-35 and 
82 kWh in 1920-21. This, of course, only applies to 
public supply, and is not a measure of the total elec- 
trical consumption of the country. The number of 
consumers was 7,704,468, an increase of 801,000, or 
11-6 per cent. The total load connected was 23,173,980 
kW, compared with 20,106,615 kW in the previous year, 
an increase of 15-3 per cent. 

The capital expenditure at the end of 1935-36 was 
531,328,5631., of which 50,662,432/., or 6-5 per cent., 
was on account of the Central Electricity Board. The 
total revenue was 76,530,4711., compared with 
70,368,9551. in the previous year, an average of 1 -22d. 
per kWh sold. The working expenses were 40, 276,0591., 
compared with 35,724,721 in 1934-35, an average of 
0-642d. per kWh sold. 


) 








DIELECTRIC PHENOMENA IN HicH VOLTAGE CABLEs ; 
ERRATUM.—We regret that in the review of Dr. D, M. 
Robinson’s book on Dielectric Phenomena in High 
Voltage Cables, which appeared on page 424 of our last 
week's issue, the letters ‘* he’ were attached to the word 
Dielectric in the title by a printer’s error introduced after 
the issue had been dismissed for press. While the error 
is too obvious for any misunderstanding to arise, it is 
thought desirable to give this explanation. 


Boarp oF TRADE ENGINEER AND Suir SURVEYORS.— 
A competitive examination for three appointments as 
engineer and ship surveyors under the Board of Trade 
will be held in London on August 4. The limits of age 
are from 25 years to 40 years, and the salary on appoint- 
ment is 4001., rising to a maximum of 6501, Candidates 
Aone rope either an Extra First Class (Board of Trade) 
Certificate of Competency as engineer or a First Class 
(Board of Trade) Certificate of competency as engineer, 
together with a B.Sc, Engineering or other equivalent 
voucher of scholarship. Further particulars and forms 
of application may & obtained from the Chief Staff 
Officer, Establishment Department (Mercantile Marine 
Branch), Board of Trade, Great George-street, London, 
8.W.1. The latest date for the receipt of completed 
application forms is June 8. 





British STANDARD GRAPHICAL SYMBOLS FoR TELE- 
GRAPHY, TELEPHONY AND Rapio COMMUNICATION.— 
Last year the International Electrotechnical Commission 
published an international list of graphical symbols for 
telegraphy, telephony and radio communication (I.E.C. 
Publication No. 42-1936), and a similar list issued by 
the British Standards Institution in 1934 has now been 
revised to bring it into line, as far as possible, with this 
international list. In conformity with the LE.C. 
publication, the symbols in the new B.S.1. specification 
No, 530-1937—the price of which is 28, 3d. post free, 
have been arranged in five sections, respectively dealing 
with symbols common to tele-communications, symbols 
particular to telephony, symbols particular to tele- 
graphy, symbols particular to radio, and an appendix, 
containing I.E.C. symbols materially different from the 
British Standard symbols, or which are not required in 
Great Britain. 
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Mr. Finpuay, the general secretary of the United 
Patternmakers’ Association, states in his latest report 
to the members, that in March the number of un- 
employed was 63, as compared with 85 in the previous 
month, “ This is,” he says, “less than we had in 
any month in 1915, with the exception of January, 
April and May, when we had 54, 60 and 50, respectively, 
but then we had over 1,600 fewer members. It is 
certainly less than the average of the five years 1916 
to 1920.” 


Under an agreement reached by representatives of 
the trade unions in the light metal industry and repre- 
sentatives of the National Light Castings Iron Founders’ 
Federation, the wages of the workers are to be increased 
as from May 17. The application of the unions was 
for an advance of 14d. an hour—6s. a week—for all 
male employees over 21. The terms agreed upon are 
an advance of 4s, a week for all male employees over 
21, with proportionate increases for youths and appren- 
tices under 21 and pieceworkers. Women are to 
receive increases of 2s., ls. 6d.,and 1s. a week, accord- 
ing to age. Separate negotiations for a differential 
rate for patternmakers are stated to be in progress 
between the United Patternmakers’ Association 
whose members are participating in the advances just 
mentioned. A provisional agreement on the subject 
was reached some time ago, but the men rejected it. 


The quarterly statement published by the Ministry 
of Health, showing the number of persons in receipt of 
poor relief in England and Wales for the three months 
ended December, 1936, discloses that the total was 
smaller in each week than in the corresponding week of 
1935, the number at the end of 1936 being 96,774 
less than at the end of the previous year. The decrease 
was particularly marked among persons ordinarily 
engaged in some regular occupation. 


According to the “ Monthly Letter” of the Royal 
Bank of Canada, employment in the Dominion during 
the first quarter of the present year touched a higher 
level than in any previous year except 1929 and 1930. 
In the latter year it fell off during the later months. 
If, therefore, the present trend continues, a point will 
be reached higher than any ever witnessed, with the 
one exception of 1929. Taking 1926 as 100, the 
employment index during January and February 
averaged 104, This shows, it is stated, employment 
in mid-winter to have been above the average for the 
whole of 1926. In the Maritime Provinces, in Quebec 
and in Ontario, it was even higher. The average is 
reduced by the experiences of the Prairie Provinces 
and British Columbia, where employment was less 
satisfactory. In terms of occupations, construction, 
telephone and telegraph payrolls were low; logging, 
mining, general trade and services were high and in 
that order. 


The writer of the editorial notes in the April issue of 
Man and Metal, the journal of the Iron and Steel 
Trades Confederation, says :—‘‘ Judging from the 
discussions which have taken place in the House of 
Commons recently with respect to the iron and steel 
industry, it would appear that there is an impression 
in the minds of many people that the iron and steel 
workers and the British Iron and Steel Federation are 
leagued together for the purpose of exploiting con- 
sumers of steel commodities for their own advantage, 
and that high wages and high profits are the main 
concern of those responsible for the conduct of this 
basic industry. We are not competent to speak as to 
the profits earned in the industry, although we have 
reason to believe these have been greatly exaggerated ; 
but we can speak with a certain amount of authority 
with respect to wages, and have no hesitation in stating 
that any increase in the earning capacity of the workers 
that may have occurred is due to more regular employ- 
ment and extra effort expended, and not to any increase 
in wages rates.” 


“ Since the advent of control,” the writer continues, 
“ prices have not increased, and as the great majority 


of our members are pieceworkers and have their wages | 


regulated by a sliding scale based on prices, it may 
interest some of the critics to know that from 1929, 
when free imports were the established order, until 
1937 under organised control, the actual amount of 
the increase in the wages of the workers employed in 
the heavy steel trade is 3} per cent. on the gross. . . . 
Iron and steel workers are still employed at wages 
which are a disgrace to the industry, and have not 
been able to obtain that adjustment which is necessary 
to maintain a reasonable standard of life. The industry 
must be reorganised on a satisfactory basis to enable it 
to afford decent wages and reasonable hours of labour, 
even at the expense of some of the most cherished 
ideals of our Manchester school of political economists.” 
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On Monday last week, the United States Supreme 
Court, in a series of five decisions, upheld the constitu- 
tionality of the Wagner Labour Relations Act. Under 
this measure, a National Labour Relations Board of 
three members is set up with power to superintend the 
right of workers to organise and bargain collectively, 
and the further power, after due inquiry, to order 
employers to obey its rulings. Each of the three 
cases was an appeal against an order of the Board. 
Commenting on the matter, the Washington corre- 
spondent of The Times says :—‘ Since the decisions 
have touched the steel, automobile and clothing trades 
it seems clear that the Act will be consistently held 
valid by the Supreme Court in its application to the 
great manufacturing industries whose operations are 
thrown like a net over a number of States, or which 
use raw or processed materials for manufacturing 
purposes and distribute their products widely. There 
is, however, still a field of business activity more 
exactly describable as intra-State which has not yet 
been touched by the decision.” 


At the time these notes are being written, the 
situation created by the strike of engineers at Messrs. 
Beardmore’s Parkhead works has undergone some 
development. The deputation from the district com- 
mittee which interviewed the executive council of the 
Amalgamated Engineering Union in London last week- 
end reported on their return to Glasgow that they 
had been instructed to take a ballot of the men affected, 
for or against a strike. Seeing that the men are 
already on strike this seems to be an odd proceeding, 
for in a ballot taken according to the rules, the men 
would be at work. As they are not at work the issue 
had therefore to be for or against continuing the 
strike. The ballot has resulted in 1,015 votes for and 
64 against continuance of the strike. 





The one-day strike on Clydeside in support of the 
apprentices who are pressing for wage increases was 
less complete than its promoters hoped it would be. 
Only about 75 per cent. of the district’s shipyard and 
engine-shop workers took part in it, and the demon- 
stration had apparently no effect on the issue which the 
apprentices have raised. The one-day strike was, of 
course, a breach of the agreement with the employers 
to which the trade unions are parties. The stoppage 
of overtime, even if it does not become fully operative, 
will be another breach. 


Speaking at Chester on Saturday last, Mr. F. A. 
Smith, general secretary of the Amalgamated Engineer- 
ing Union, said that he appreciated the desire of 
members for improved wages and conditions. That 
objective, however, he declared, could not be attained 
unless full regard was paid to the constitution of the 
union, which had been created by the members, and 
loyal support given to the officials, democratically 
elected and charged with the duty of administering 
the rules. The maintenance of collective bargaining 
depended on the loyalty of members to their organ- 
jisation, and he did not intend, in any circum- 
stances, either as an official of the union or as a member, 
to allow the Society to become an economic cemetery 
to provide a Rabble-rousers’ holiday, or to be jeopard- 
ised by interference from bodies not provided for by 
| the rules. 





Leaders of irresponsible bodies, Mr. Smith went on 
to say, had charged the executive council with cowardice, 
failure to meet the wishes of the members and being 
out of touch with workshop opinion. That recurring 
phenomenon was the reward for attempting to discharge 
the duties imposed upon them by the rules and the 
agreements entered into on the instructions of the 
members. No body of men worthy of the name, he 
said, should shrink from refusing to submit to the 
irresponsible clamour of unofficial bodies composed of 
people who claimed to be invested with superior in- 
telligence enabling them to serve their fellow-men 
| against the wickedness of their officials. He intended 
to discharge the duties imposed upon him without 
fear or favour, and he was prepared to accept the 
judgment of the membership. 


An editorial note in the April issue of the official 
organ of the American International Association of 
Machinists states that a gratifying increase of member- 
ship took place in 1936. ‘That those eligible for 
membership of the I.A of M.,” the writer says, “are 
not falling for a line of bunk peddled by the advocates of 
a different type of organisation .. . is proved by 
the fact that the membership of the 1.A. of M. has more 
than doubled in the past two years, notwithstanding 
widespread unemployment and other factors tending 
to make organisation difficult. .. Our net gain in 
membership since January 1, 1937, exceeds 10,000, and 
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indicate that before the half year has ended this iy 
crease will have more than doubled.” 


“ While it is true,” the writer of the editorial not; 


goes on to say, “that in some places, Committee for 


Industrial Organisation agents are attempting to 
interfere with our organising campaign, they have not 
yet succeeded in doing irreparable damage. Machinists, 
tool and die makers and machine-shop workers in general 
are not being fooled into believing that the C.1.0. and 
other fly-by-night organisations can obtain any lasting 
benefits for them. On the other hand, even the most 
sceptical must admit that, wherever machinists and 
machine shop workers are strongly organised under the 
banner of the L.A. of M., a shorter work week, increased 
wages and improved working conditions have followed 
as a matter of course.” 


Regulations issued by the Italian Ministry of Corpora- 
tions on Saturday last, suspend the shorter working 
week “ for all industries in which the economic recovery 
has led to a large increase of orders,” and permit them 
to work their employees for 48 hours a week or longer. 
It is estimated that under the new regulations, about 
40 per cent. of Italy’s industrial workers will cease to 
benefit by the 40-hour week legislation. 


Now that the executive committee of the Mine- 
workers’ Federation of Great Britain have, by ballot, 
got a vote in favour of national strike action in support 
of the Nottinghamshire Miners’ Association’s action 
at Harworth Colliery, speculation is rife as to what 
they willdo with the ‘“‘ mandate.” They may use it to 
strengthen their hands in further negotiations with the 
coalowners, or they may cite it as evidence that a 
“ crisis” exists calling for the intervention of the 
Government. Whatever they do, however the ordinary, 
indirectly affected person will not be easily convinced 
that the proposal to amalgamate with the Notting- 
hamshire Miners? Industrial Union was not the logical 
way out of the Harworth difficulty. 


In the introduction to its returns of unemployment 
and employment for the first quarter of the current 
year, the International Labour Office at Geneva states 
that, for the last four years, the figures have shown a 
steady improvement in the position, but the improve- 
ment has never before appeared so widespread as in the 
latest ascertainment. In almost all countries the 
number of unemployed persons registered has decreased 
as compared with the corresponding figures for 1936. 
In Belgium, Czechoslovakia, the Netherlands and the 
United Kingdom, the decrease shown by the unemploy- 
ment insurance statistics is greater than three months 
ago. In Austria the increase in unemployment noted 
three months ago has given place to a decline. In 
Switzerland, where the situation grew steadily worse 
throughout 1936, a considerable decrease in unemploy- 
ment as compared with last year, is now shown. In 
France the number of applicants for employment, 
which was still rising six months ago and was stationary 
three months ago, now shows a marked decrease. The 
favourable impression made by the statistics of un- 
employment is fully confirmed by the employment 
figures. In all countries for which such statistics are 
available, without exception, the volume of employ- 
ment has increased, in most cases to a considerable 
extent. 


It is announced that daily average hours of work in 
industry in Germany rose from 6-91 in 1932 to 7-59 in 
1936. Commenting on the latter figure dustrial and 
Labour Information says that, as in certain branches of 
production, including the textile industry, short time 
is being worked on account of lack of raw materials, 
it follows that in other industries average hours of work 
must exceed 8 in the day. That is the case in the 
building and armaments industries. The eight-hour 
day, however, is still in force and exceptions from that 
principle are limited to certain specified cases. 


Under a Yugoslav Order issued on February 12 last, 
in cases of disputes in national, provincial or local 
undertakings of public utility (transport, production of 
gas or electricity, and distribution of water), recourse 
to arbitration is_compulsory, if the conciliation pro- 
cedure terminates without a settlement. Strikes and 
lock-outs in these undertakings are prohibited. No 
employer may dismiss or threaten to dismiss a work I 
for having taken part in conciliation or arbitration 
procedure, provided the worker has informed the 
employer of his intention before doing 80. 








- Gibb 
Instrrvure oF TransPort.—Sir Alexander — 


G.B.E., F.R.S., has been elected President of a her I 
tute of Transport for the year commencing on — 











reports from all parts of the United States and Canada 


1937. 
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FACTORS INFLUENCING WEAR OF 
VALVE SEATS IN INTERNAL- 
COMBUSTION ENGINES. 

By C. G. Wiriiams, M.Sc. 
(Concluded from page 358.) 

Tests with Various Valve-Insert Materials.—Com- 
parative tests were carried out on about 30 different 
insert materials in conjunction with exhaust valves 
of austenitic steel, a new valve being used for each 
seat material. In addition, a Stellited insert was tested 
against a Stellited valve. The tests were carried out 
at a temperature of 715 deg. C. in an oxidising atmos- 


expansion. The method of determining the coefficient 
of expansion is described briefly in Appendix LI. 
The relative rates of wear are indicated graphically 
and in order of merit in Fig. 8. It will be noted that 
a number of materials show low rates of wear of 
between 0 in. and 0-010 in. per 50 hours, the corre- 
sponding rate for ordinary cast-irons being in the 
region of 0-040 in. per 50 hours. Heat-treated high- 
speed steel and the Stellited insert used with the 
Stellited valve showed excellent results, while other 


austenitic valve 








}are summarised in Fig. 9. 


materials showing low wear when tested against the 
steel were Monel metal, Stellite, 
chrome-molybdenum cast-iron, nickel-beryllium alloy, 
beryllium bronze, and a 32 per cent. chromium cast- 


It will be observed that 
there were wide variations in the rate of wear, the 
lowest wear being observed with the Silchrome valve D 
and the highest with the Silechrome valve E. The 
wear was also high with the Stellited valve, though 
it should be mentioned that other experiments described 
previously showed that a Stellited seat gives excellent 
results used in conjunction with either a Stellited or 
normal valve. It is not possible to relate the wear to 
the Vickers Brinell hardness of the steels, measured at 
room temperature. Fig. 9 also shows plotted the 
results of some measurements of distortion of the head 
of the valve itself, the distortion taking the form of 
a “dishing.” The depth of the “ dish ” was measured 





















































phere using a tappet clearance of 0-020 in., experience | iron. Three materials were tested in the unhardened | and, as shown in Fig. 9, was greatest for steel D, which 
Valve Seat Material. Rat 4 
” ‘ Gare temo. ae EXHAUST VALVE TEMPERATURES 
High-speed Steel (Heat-treated). - | j T "| 
Stellited Insert (Stellited Valve). - | | 
Monel Metal. ° 
“K” Monel Metal. - — _4 
$ i - Sr T ' —_ . —T , 
Cast-iron "© * (Cr-Mo). - 3 | = ee oe © Lorry engine 
Nickel. Beryiitum Alloy. - 2 L— pr. al Valve dia. 149 in. 
Beryllium nze. - | | o---T" . a vets 
High-speed Steel (Normal). - - d-o~ we , a wt b Single cyl. W/C 
yes sg og ys 750, me . at om — 85-7 x 85:7 m.m. 
High Chromium Cast-iron. — OF i | i oe + Valve dia. 13 in. 
Nickel-Manganese Chromium —— Patil — a ¢ Single cyl. A/C Racing 
Steel. ? at - 80 xX 99 min. 
Cast-iron “ H ” (Heat-treated). -—— ot oa Valve dia. 1g in 
Aluminium Bronze (Forged). —_— BR 1700-9 7 at d Private Car 
Austenitic Cast-iron. —_——— ee OF i 75 x 112 mm. 
Cast-iron “ B.” 5 / e Valve dia. 1% in 
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having shown that these conditions induced a fairly 
mpid rate of wear. Table III, page 476, gives the 
compositions of the materials, hardness, the amount 
of Wear in 50 hours, and certain general observations. 
lt addition, the coefficient of thermal expansion is 
given, as this property is, obviously, of importance 


rah selection of insert materials for operation at 
sine high temperatures in either cast-iron or alumi- 

i. For example, there are risks of distortion 
ning if a seat material of high thermal expan- 


and loose 





80n is ins: 


erted in another of considerably lower thermal 
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and heat-treated conditions, viz., high-speed steel and 
cast-irons H and D, and, with the exception of the 
latter, heat-treatment effected a considerable reduction 
in wear. Aluminium bronze was tested in the cast 
and forged conditions, the latter showing appreciably 
lower wear. Austenitic cast-iron showed lower wear 
than the ordinary cast-irons A, H, F, D, &c., while 
the high-nickel, high-expansion cast-iron G showed 
somewhat greater wear. As would be anticipated, 
the aluminium alloy wore at an excessive rate, its 
hardness, obviously, being inadequate under the 
conditions obtaining. The chromium-plated insert 
showed a low rate of initial wear, but as the coating 
was only 0-003 in. thick, it was worn through half- 
way through the test, the rate of wear then increasing 
to that of the base material. [It is interesting to note 
that medium carbon steel showed a rate of wear 
comparable with that of the cast-irons. The fact 
that the performance of Monel metal with a hardness 
of 149 equalled that of Stellite having a hardness of 
641 is probably explicable on the grounds that Monel 
metal has high resistance to oxidation. The observa- 
tions recorded in the Table indicate that certain of the 
non-ferrous insert materials were inclined to cause 
a grooving in the seat of the valve itself. 

Tests with Various Valve Steels.—In Fig. 3 there are 
indications that the material of the valve might have 
an effect on the wear of the seat, so that it was decided 
to carry out tests using a number of different valve 
steels all operated against cast-iron inserts of the 
analysis given in Table I. The steels are denoted by 
the code letters A, B, C, D, E, F, G, and their analyses, 
as supplied by the manufacturers, are given in 
Table 1V. Of the steels given in the Table, A, F, 
and G are austenitic and B, C, D, and E are of the 
Silchrome type. The rates of wear were determined 
on the valve-seat wear machine at a temperature of 
715 deg. C., with a tappet clearance of 0-02 in. and 
with an oxidising flame of the following composition : 
6 per cent. CO,, 8 per cent. O,; CO nil. The duration 
of the tests was varied from 20 hours to 60 hours, 
depending on the rate of wear, and these rates of wear 











was the steel causing least seat wear. Austenitic steels 
A, F and G, in particular, showed low distortion and 
a moderate amount of seat wear. It should be pointed 
out that the selection of a valve steel does not, of 
course, depend solely upon the properties presented in 
Fig. 9. Such properties as thermal expansion, resistance 
to stem wear, &c., are also of considerable import- 
ance. 

Conclusion.—The results described in the foregoing 
go a long way towards explaining the increased troubles 
which have been experienced within recent years in 
regard to valve-seat wear. Higher speeds result in 
higher valve temperatures and higher valve-closing velo- 
cities, which necessitate, in turn, increased valve-spring 
pressures. Wear is, however, determined to a large 
extent by the mixture strength supplied to the engine, 
though it is, obviously, not possible to use a rich 
mixture with the sole object of reducing valve-seat 
wear; considerations of overall economy must be 
taken into account. The discovery of the effect of 
oxidation is, however, of importance as it throws 
light on the mechanism of valve-seat wear. Appendix I 
shows how valve temperatures can be reduced; it 
appears that reduced size of cylinder is very effective, 
while, in addition, certain design details, eg., an 
extended valve guide with enlarged clearance in the 
projecting portion, increased valve-stem diameter, 
&c., reduce temperature to a certain extent. Again, 
the experiments show that tappet clearance is of 
considerable importance, which would emphasize the 
advantage of automatic tappet adjustment. Probably 
the most promising method for reducing seat wear is 
by the use of appropriate materials, of which there is a 
fairly wide choice. Heat-treated high-speed steel has 
much to recommend it, as it is machinable before heat- 
treatment and is of reasonable cost. Stellite also gives 
excellent results and is widely used, though it is 
somewhat expensive, There are other materials almost 
as good. Monel metal is probably the best material 
for use in conjunction with aluminium cylinder-heads. 
It is considered that the data in the foregoing report 
throw considerable light on the valve-seat wear problem 





and enable methods to be adopted to reduce it to 


negligible proportions. 
APPENDIX I. 
Exuavust-VALvVE TEMPERATURES. 

The results of these measurements have been described 
in detail elsewhere, and they are merely summarised 
and analysed here for the purpose of reference. 

Effect of Speed and Load.—Measurements of exhaust- 











ENGI RING. 








NEE 


[APRIL 23, 1937. 





975 


2,750 r.p.m. 
was possible. 

Effect of Alcohol Fuels.—Tests on the single-cylinder 
water-cooled unit showed that at 4,000 r.p.m. the 
temperature was 735 deg. C. on methanol, compared 
with 780 deg. C. to 800 deg. C. on petrol and petrol- 
benzol. On the air-cooled engine the reduction in 
valve temperature when running on methanol was 
about 60 deg. C. over the whole speed range. 


the only speed at which cross-plotting 











valve temperature at full load were taken on five Valve-Guide Design.—Tests on the single-cylinder 
TABLE III 
Coeff. of Seat 
Brinell —— Wear, 
Material Composition Hard- - 0 : in. per Observations. 
ness. | 95-200 “ 
deg. C. hours. 
| 
- — —_ | 
Cast-iron “A 3-33 per cent. C, 0-59 per cent. CC, 2-05 32 11-6 0-048 | Uniform rate of wear. Valve | 
per cent. Si, 0-58 per cent. Mn, 0-43 showed signs of pick-up. | 
per cent. P, 0-29 per cent, Cr | 
Cast-iron “B” 2-33 per cent. C, 0-63 per cent. CC, 286 12-0 0-03 Wear not quite so uniform, but 
2-51 per cent. Si, 0-57 per cent. Mn, less sign of pick-up than | 
0-72 per cent. P with “ A.” | 
Cast-iron “* ¢ $ per cent. C, 1-8 per cent. Si, 3 per 402 12-4 0-035 | Seat in excellent condition, 
cent. Cr, 5 per cent. Mo slight grooving and pitting 
| on valve face. 
Cast-iron “ D” 6 per cent. C, 0-74 per cent. CC, 262 12-2 0-043 | Seat in good condition, slight 
1-03 per cent, Si, 0-83 per cent. Mn, signs of pitting on valve 
0-64 per cent. P, 0-44 per Ni, 0°43 face. 
per cent. Cr 
Cast-iron “ D’ Analysis as above 0.Q. from 840 340 0-036 | Heat-treatment reduced wear 
(heat-treated) deg. C., then 0.Q. from 480 deg. ¢ by 16 per cent. Valve face 
less pitted than before 
Cast-iron “ E > per cent. C, 1-37 per cent. CC, 290 12-9 0-0374) Seat in good condition, slight 
2-11 per cent. Si, 0-04 per cent. Mn, pitting on vaive face. 
0-067 per cent, 5, 0-38 per cent. P, 
; 0-15 per cent. Ni, 0-68 per cent, Cr 
3 | Cast-iron “* F 2°25-2°75 per cent. ©, 2°25-2-75 per 245 0-046 Seat showed score marks; no 
8 | cent, Si, 0-5-1 per cent. Mn, 1-1-1-5 marked signs of pitting on | 
1 per cent. Cr, 0-6-1 per cent. Al seat or valve. 
| Cast-iron “G 2-61 per cent. C, 3-24 per cent, Si, 0-6 174 16-2 0-055 | No appreciable signs of pitting | 
4 per cent. Mn, 0-36 per cent. P, 26-1 or pick-up. 
5 per cent. Ni, 4°15 per cent. Cr 
c Cast-iron “ H $ per cent. C, 1-8 per cent. CC, 2-28 217 0-047 | Seat and valve in fair condi- | 
= per cent. Si, 1 per cent. Cr, 1 per tion, slight scoring on seat. | 
3 cent. Mo, 1-86 per cent Mn, 0-415 | | 
x per cent. P i | 
Cast-iron “ H | Analysis as above. A.C. (rapid) from $20 - 0-014 | Seat and valve in good con- 
(heat-treated) | 000 deg. C. to 910 deg. C A.( dition. Wear reduced to less | 
| (slow) from 650 deg. ¢ } than one-third by heat- | 
| treatment. 
Austenitic cast- | 2-8 per cent. (, 2 per cent. Si, 14 per 196 18-4 0-026 | Rate of wear erratic ; seat in 
iron cent. Ni, 2-5 per cent. Cr, 6-5 per | | good condition ; considerable 
cent. Cu | pick-up on valve. 
High-chromium 2-07 per cent. C, 2-68 per cent. Si, 418 10-7 0-0075| Seat excellent condition, slight | 
cast-iron | 32 per cent. Cr | grooving on valve face 
High-speed steel | 14 per cent. W, 0-78 per cent. C, 1-3 228 12-5 0-005 | Seat excellent condition, slight 
(normal) per cent. Cr grooving and pitting on 
valve face 
High-speed steel | Analysis as above. O.Q. from 1,150 500 13 0-001 | Seat excellent condition, slight 
(heat-treated) | deg. ( A.C. from 720 deg. ¢ marking on valve face. 
Ni-Mn-Cr steel 12 per cent. Ni, 5 per cent. Mn, 4 pet 105 22-3 0-014 | Seat in good condition ; valve 
cent. Cr showed signs of grooving, | 
| pick-up, and pitting. | 
Medium carbon | 0-35 per cent. ¢ 139 00415) Seat in fair condition; slight | 
steel | | score marks, slight pick-up | 
on valve face. 
—— — | 
, Aluminium bronze a); 7 per cent. Cu, 0-87 per cent. Al 150 18-2 0-04 Seat fairly good condition; | 
(cast) | | marked signs of grooving on 
valve face. 
Aluminium bronze; 87-9 per cent. Cu, 9-0 per cent. Al | ges | 18-5 0-025 | Seat fairly good condition ; 
(forged) | marked signs of grooving 
| and pitting on valve face. 
Aluminium alloy | D.T.1D. 191 92 25-5 0-082 | Seat face badly scored and 
| certain amount of plastic 
| flow. 
Beryllium bronze | 2 per cent. Be, balance Cu 332 18-7 | 0-005 | Seat and valve face fairly 
| good condition 
. Chromium plate " 0-006 | Wear regular until plate had 
r worn off ; slight grooving 
5 | ; on valve face. 
s Copper-zine alloy | 82-5 per cent. Cu, 14-6 per cent. Zn 212 18-4 | ©-034 | Seat fair condition ; valve face 
S. 1 per cent. Al, 0-72 per cent. Ni, | grooved to a depth of 
4 0-76 per cent. Si | 0-008 in. at end of test. 
5 | Copper-nickel 72-5 per cent. Cu, 6 per cent. Ni, 1 178 18-8 0-037 | Seat fair condition; valve face 
E | _ alloy per cent. Al, 0-76 per cent. Si heavily grooved. 
2 Copper-zine-tin 83-95 per cent. Cu, 10-05 per cent. Zn 137 18-5 0-0355| Seat poor condition, insert 
alloy 4:46 per cent. Sn, 0-2 per cent. Al, loose in block, plastic flow 
0-4 per cent, Fe, 0-04 per cent. P of metal. 
Monel metal | 67-4 per cent. Ni, 28-4 per cent. Cu, 149 14-5 0-002 | Seat and valve in excellent 
2-46 per cent. Fe, 1-05 per cent. Mn, condition. 
| 0-19 per cent. C | 
‘“K" Monel 66-2 per cent. Ni, 2-99 per cent. Al, 265 15-6 0-002 | Seat in excellent condition ; 
metal | 2-93 per cent. Cu, 1-35 per cent. Fe valve face slightly grooved. 
Nickel- beryllium 60 per cent. Ni, 16 per cent. Fe, 15 per $21 12-9 0-004 | Seat and valve face in excellent 
alloy cent, Cr, 7 per cent. Mo, 2 per cent condition. 
Mn, 0-7 per cent. Be 
Stellited insert - 641 0-003 | Both valve and insert in 
excellent condition. 
TABLE IV 
| } - _———s ‘ ‘ 
VPN/30 c Ni Si Cr. Ww. Mn. Mo. 
er cent | Per cent Per cent. Per cent Per cent Per cent Per cent. 
' 
= — a -——_—— oette 
A 245 | 0-41 14-72 0-92 14-0 2-07 0-79 —_ 
B 320 } 0-46 0-29 2-64 7-2 -—- 0-54 
C S41 0-43 0-09 3-65 2-72 — oun 
Dd 283 0-45 0-5 2-55 9-40 —_ _ 
k 339 0-60 . 1°5 6-00 ! 0-3 shes 
F 221 0-11 9-0 | 1-75 21-5 =_ . 
G | 308 0-36 6-6 | 1-00 21-7 ;-08 - - 


engines differing considerably in size and design, and | 


the results are summarised in Fig. 10. 


It will be 


noted that the relative displacement of the various 
graphs suggests that, apart from speed, engine size is 
a determining factor, and in Fig. 11 valve temperature 


is plotted against cylinder-bore diameter for a speed of 





water-cooled unit showed that a valve guide extending 
as far as possible towards the valve head reduced the 
temperature by 40 deg. C. at 4,500 r.p.m., as compared 
with a short guide. Experiments were also carried out 
using a long valve guide in which the portion projecting 


| perature. 


that no contact between guide and stem could occur. 
This reduced exhaust-valve temperature by a further 
10 deg. C. On the 61-25-mm. bore car engine. 
lengthening the valve guide reduced the exhaust-valv: 
temperature by 12 deg. C. to 20 deg. C. Experiments 
were carried out with a valve guide of copper lined 
with bronze. The improvement obtained by using 
the material of higher conductivity was small with a 
short guide, the maximum reduction being 10 deg. (., 
while a larger improvement of 30 deg. C. was obtained 
with an extended guide. 

Valve-Stem Diameter.—By increasing the valve-stem 
diameter from 0-343 in. to 0-405 in. on the single- 
cylinder air-cooled engine the valve temperature was 
reduced 20 deg. C. over the whole speed range. 

Compression Ratio.—An increase in compression ratio 
from 6:1 to 7-9: 1 reduced exhaust-gas temperature 
by 25 deg. C. and valve temperature by 12 deg. C. 
on the single-cylinder air-cooled engine. With methanol 
fuel there was a slight increase in valve temperature 
with increase in compression ratio. Using a high- 
compression head with a 50/50 petrol-benzol mixture 
the exhaust-valve temperature fell, at the higher 
speeds, from 750 deg. C. to 710 deg. C. as the compression 
ratio was increased from 6:1 to 13-2:1. At the 
latter compression ratio, however, detonation occurred 
at lower speeds, resulting in a sharp rise in tem- 
Tests on the 61-25-mm. bore car engine 
showed that the effect on exhaust-valve temperature 
of an increase in compression ratio from 5-9: 1 to 
6-9: 1 was negligible. 

Cylinder-Head Material.—Tests on the 61-25-mm. 
bore car engine showed a reduction in valve tempera- 
ture of 10 deg. C. and of seat temperature of 35 deg. C. 
when using an aluminium cylinder head, as compared 


| with a cast-iron head. 


Cooling Water Temperature.—Tests on the lorry 
engine showed that when the water-outlet temperature 
was reduced the valve and seat temperatures fell by 
approximately the same amount. 

Mixture Strength and Ignition.—A large number of 
tests carried out on the lorry engine showed that 
maximum temperatures were obtained with maximum 
power mixtures and with optimum ignition advance, 
weak mixtures and retarded ignition tending to reduce 
exhaust-valve temperature. 

Seat Width.—Tests on the lorry engine showed that 
as the seat width was increased from ¥ in. to ,, in 
there was a rise in valve temperature from 730 deg. C. 


|to 745 deg. C., while a further increase in width to 


aq in. effected a reduction to 720 deg. C. 
APPENDIX II. 
MEASUREMENT OF THERMAL EXPANSION OF INSERTS. 


Fig. 12 illustrates the experimental equipment used 
for the measurement of the coefficient of thermal expan- 
sion of the inserts. It was necessary to devise a special 
apparatus, as many of the materials were only supplied 
in the form of fully machined inserts. The method 
of measurement is almost self-evident from Fig. 12: 
the insert is placed in a jig which ensures its location 
relative to the two silica rods, one of which transmits 
the expansion to the dial gauge while the other acts 
as an abutment. The oven is gradually heated to 
about 310 deg. C., and readings taken at short intervals, 
the results being plotted and the coefficient obtained 
from the graph. The time taken for the insert to 
reach 300 deg. C. was approximately 2} hours. Ip 
order to allow for any expansion of the silica rods, & 
blank test was carried out with an insert of known 
coefficient of expansion. 








ELECTRIC GOODS-HANDLING 
TRUCKS. 


Tue handling of goods in warehouses, on station 
platforms or under similar conditions, in which space 
is limited, has received considerable attention in recent 
years. The firm of Messrs. The Yale and Town 
Manufacturing Company, 4530, Tacony-street, Phila- 
delphia, Pennsylvania, U.S.A., have specialised in 
electric trucks for such duty and three recent examples 
of its range are illustrated opposite. That — 
in Fig. 1 is designed for picking up loose - 
bulky loads from the floor. The carrier when loa . 
is not lifted vertically, but is tilted er s 
round a hinge situated behind and above the front . rs 
As the angle of tilt is approximately 30 deg., the ! M : 
safely held during transportation and the bottom « : - 
of the carrier is some 9 in. above the floor. The a 
of the carrier is extended so that a high pile of “4 
The maximum load is 6,000 Ib. The 





can be carried. n , oe 
forks can be adjusted vertically relative to the 4 
of the carrier so that wear on the tyres can poten 


that is, the clearance of the forks from ! he _ 
can be regulated. The wheelbase is 40 in., an ws 
four wheels have independent steering, giving F 

outside turning radius of 7 ft. 4 in. and an insid¢ 


one 
; $ a2 . of, » the edges § 
of 28 in. As these dimensions refer t 


) 





into the exhaust port had an enlarged clearance so 
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MESSRS. THE YALE AND TOWNE MANUFACTURING COMPANY, 


ELECTRIC GOODS-HANDLING TRUCKS. 


PHILADELPHIA, PA., U.S.A. 
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Hieu-Lirr TRANSPORTING TRUCK. 


the truck, they enable it to be turned throu 
le in intersecting passages of only 
e driver stands on a step at the back of the machine. 
g current is derived from either Exide or 
The driving unit consists of 
1 totally-enclosed motor with double- 
gear and a controller giving four speeds 
i four in reverse, the maximum speed on 
loaded to full capacity being 4 m.p.h. 
The full speed can be 
The controller is 
brake pedal in such a manner 
» brake at any speed breaks the 


5 ft. 8 in. wide. 


storage batteries. 


attained within a < 
a ked with the 
iat applic ation of the 


listance of 60 ft. 











Fie. 4. Sreerine GEAR FOR 
ELEcTRIO TRACTOR. 


electrical circuit, which cannot then be restored until 
the controller handle has been returned to the neutral 
position. The carrier-tilting unit consists of a series- 
wound, totally-enclosed motor with triple-reduction 
spur gear actuating a pair of racks pivoted to the back 
of the carrier. The controller is provided with auto- 
matic limit switches for the extreme positions; the 
carrier is tilted from the loading to the carrying position 
in seven seconds, 

A high-lift truck of a capacity of 4,000 lb. is shown 


in Fig. 2. The lifting platform is 19} in. wide by 
48 in. long. When in its lowest position the top 


surface is 6} in. above the floor in the highest position 





Fie. 3. 





Evectric HauLacge TRACTOR. 


it is 5 ft. 1 in. above the floor. The overall height 
is 6 ft. 11 in. The truck is carried on six wheels, 
all of which are on individual axles and are steered. 
The wheel-base is 5 ft., and the machine can be turned 
round a right-angle corner in two intersecting passages 
4 ft. 8 in. wide. The maximum travelling speed fully 
loaded is 4 m.p.h., and the brake-interlocked controller 
provides four speeds in either direction. The elevating 
platform is operated by an independent motor driving 
through triple-reduction gear and two chains, either 
of which is capable of carrying the full load. The 
control is so arranged that the platform can be started 
or stopped at any height desired. Limit switches cut 
off the current supply to the platform motor and 
apply the load-holding brake when the extreme upward 
and downward positions are reached. An automatic 
safety device protects the gear from possible damage 
should the platform meet with any obstacle on its 
downward journey. 

The haulage tractor illustrated in Fig. 3 is, like 
the two machines just described, driven by storage 
batteries. When provided with Exide Ironclad bat- 
teries of the heavier type the tractor weighs 4,040 Ib., 
and will exert a continuous drawbar pull of 475 Ib. 
without overheating the motor. It is capable, how- 
ever, of a temporary pull of as much as 2,000 lb. As 
will be seen from the illustration, the tractor is tiller- 
steered, but the angle at which the operator's seat is 
set needs comment. This is a safety device to prevent 
the tractor being started up from the floor. When 
the operator is in the driving position the seat is 
depressed and the machine is under normal control, 
but when he leaves the seat it rises, as shown, auto- 
matically, applying a contracting brake on the motor 
shaft and opening the cut-out switch. The steering 
wheel is of the twin type, as shown in Fig. 4, connection 
between the post and axle being made through a leaf 
spring in order to minimise shock, and equalising the 
load. The post is mounted in roller bearings. The 
wheels are 16 in. in diameter, the rear wheels, on a 
fixed axle, being 20 in. in diameter. The wheelbase is 
42 in., and turning is effected round one of the rear 
wheels, the radius to the outer edge of the tractor being 
5 ft. 2in. The speed when empty and on level concrete 
is 7-7 m.p.h., and when hauling loaded trailers on the 
level the maximum speed is 5-5 m.p.h. 








Tue CaRE AND UsE oF Saws.—It is a well-known fact 
that the saw is more liable to neglect and abuse than 
any other cutting tool, probably because its proper use 
has been, in general, the subject of oral tradition. An 
excellent little work recently published and entitled Saws 
and Sawing, by Sydney Lister, A.M.I.Mech.E., should 
do something towards regularising saw practice. It is 
of a thoroughly practical nature and as such is fully illus- 
trated with intelligible sketches. All types of saw for 
wood working are dealt with, viz., hand saws, circular 
saws and band saws, and the advice given as to the correct 
running of the machine-driven types is particularly 

rtinent. The book is published by Messrs. Timber 

ews, Limited, 6, Tower Hill, London, E.C.3, at 2s. or 





2s. 3d., post free. 
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THE THIRD WORLD POWER 
CONFERENCE. 


(Continued from page 451.) 
Section V. 

Tue general heading of Special Problems in Regional 
Planning was attached to the papers of Section V, one 
of which was presented by Mr. H. Kikuchi, who contri- 
buted a report on a survey that had been undertaken 
with a view to estimating the rate of flow of water 
recorded at various points on the principal rivers in 
the country, under the title of ‘“‘ An Outline of Hydro- 
Electric Investigations in Japan.” Some of the work 
was carried out by the National Department of Com- 
munications during the years 1918 and 1922, and the 
contents of the paper made manifest the fact that a 
considerable amount of attention was still given to the 
matter, with particular reference to the undeveloped 
sites for water-power installations. 

Although the island of Formosa was associated with 
an abundant rainfall, the relatively short lengths of 
the rivers, combined with wide seasonal variations in 
the flow of the streams, had necessitated the construc- 
tion of reservoirs and the use of auxiliary steam plants 
for the generation of electric energy, according to 
Mr. K. Goto, in his paper on “ The Development of 
the Jitsugetsutan Hydro-Electric Power System.” It 
was estimated that for the island as a whole about 
1,100,000 kW were available from water power under 
normal conditions, but with the aid of suitable reser- 
voirs the possible capacity might be increased to the 
figure of 2,000,000 kW. Since the Jitsugetsutan 
scheme formed an ideal hydro-electric installation, 
with an average output of 180,900 kW, private and 
Government interests had combined to carry out the 
work under the name of Messrs. The Formosa Electric 
Power Company. In this connection a generating 
station of 100,000 kW capacity had already been erected, 
to which, it was stated, was being added a second part 
with an output of 43,500 kW. At the present time, 
the supply of electric energy in Formosa was described 
as being in a transitional stage of development, which 
would continue until the above-mentioned scheme was 
completed and the future of the native industries thus 
ensured in regard to the supply of power. 

Messrs, F, Kneidl and J. Wolf also referred to the 
advantages offered by the use of dams and reservoirs 
im connection with hydro-electric undertakings, in 
their paper on “ Planned Utilisation of Water Resources 
in Czechoslovakia.” The report contained a brief 
account of the work done with the object of rendering 
navigable the rivers Vitava, Moldau, Labe and Elbe 
on the one hand, and on the other the utilisation of the 
power available on these rivers. The authors described 
some of the installations involved, such as that designed 
for the River Vah, which was not yet completed. 

A scheme for the use of water power in Argentina 
was given in the paper entitled “ Ideas Para un Plan 
General de Aprovechamiénto de los Recursos Hidrau- 
licos de la Republica Argentina,” by Mr. J. E. Wauters, 
who said that 26,000,000 h.p. represented the estimated 
capacity of the native sources of energy under this 
heading. The present output of 40,000 h.p. was by 
no means evenly distributed over the country, since 
18,200 h.p. was derived from the sources of water 
found in the western provinces, compared with 21,900 
h.p. in the central zone and 900 h.p. in the eastern 
part of the Republic; the corresponding figures for 
each square kilometre of the areas involved were stated 
to be 13 h.p., 3-6 h.p., and 7-4 h.p. The central zone 
of the country offered the best social and economic 
conditions for the exploitation of the native sources 
of water power, but the installation of the necessary 
machinery must be authorised by the national and 
provincial committees concerned, as the use of water 
for power purposes was allowed only after all the other 
needs were satisfied in the provinces with dry climates. 

It was recorded in a report on the “ Water Power 
Resources of China,” presented by the National 
Resources Committee of the country, that the greater 
part of such reserves of energy were associated with 
the south-western part of the Republic, where the 
rainfall was plentiful. Mention was made of the 
extensive investigations which had been made into the 
potentialities of the water supplies during the past 
three years, from which it was gathered that about 
20,000,000 h.p. could be utilised throughout a year, 
and double that quantity during six months of each 
year. 

A short account of the various factors that influenced 
the run-off characteristics and the capacities of the 
sources of water power in the Dominion was included 
in a report under the heading of “ Planned Utilisation 
of the Water Resources of Canada,” which was contri- 
buted by the Department of the Interior in that country. 
The resources were considered in relation to the needs 
of navigation and irrigation, as well as to the fuel 
reserves involved in the survey, before attention was 
drawn to the general distribution of power with respect 
to the pulp, paper and mining industries. A number 
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| of examples of planning in this sphere of enterprise 


were used to illustrate the special problems that called 
for consideration in regard to different provinces, and 
it was said that the data available on the subject, 
which was summarised in the paper, greatly simplified 
examination of the hydrometric and topographic 
factors of importance required in the course of such 
work. Regard being had to the physical conditions 
involved, reference was made to the governmental 
measures that had been taken to ensure the most 
efficient use of the water power reserves. 

After describing the different systems which might 
be considered practicable for the harnessing of water- 
falls, Mr. J. Maroger, in his paper on “ Directives 
Relatives & I’ Utilisation des Ressources Hydrauliques,” 
remarked that in France the design of water-power 
schemes financed by private enterprise was subject 
to Governmental regulation, to ensure conformity with 
the national development of the various rivers. The 
administration of the work was partly undertaken by 
a number of institutions, such as La Chambre Syndicale 
des Forces Hydrauliques, La Société Hydrotechnique 
de France with the aid of its laboratories at Beauvert 
and Le Saulcy, and the National Committee on Large 
Dams. The need for careful examination of the 
subject was emphasised by reference to the fact that 
the water supplies were situated in mountainous 
districts some distance away from industrial centres, 
which had led to a system of inter-working between 
steam- and water-driven generating stations. The 
resulting network of high-tension transmission lines 
had necessitated the drawing up of agreements between 
the producers and consumers of the energy produced, 
and this had been effected without leading to the 
formation of large corporations possessing monopolies 
in specified areas, in a manner that was described by 
the author. 

Messrs. A. Trummer and W. Lészléffy observed, in 
their paper on “ The Planned Utilisation of the Water 
Resources in Hungary,” that the country consisted 
mainly of fertile lowlands which were traversed by 
rivers with slopes not exceeding 1 in 10,000; the 
rainfall was said to vary from 19-8 in. to 25-6 in., 
and the mean temperature was 10-5 deg. C. Notable 
achievements were recorded in the way of drainage 
and the regulation of flood-waters, which had afforded 
the means of reclaiming 39,300 sq. km. of land with 
the aid of 7,400 km. of levees, 16,200 km. of drainage 
canals, and 244 pumping stations with a total capacity 
of 22,700 h.p. The authors touched upon the surveys 
undertaken in connection with the work done for 
navigational purposes on the River Danube, as well 
as on the Ferencz and Bélga canals, and it was noted 
that the reclamation of alkali-soda soils was formerly 
regarded as a matter of no great importance to the 
country. The irrigation of 200,000 hectares of land 
was under consideration in view of the growth of the 
population during the past two decades, from 68 to 
94 per square kilometre, the plans for which were 
prepared by the national bureau of reclamation. Local 
committees controlled the companies interested in the 
utilisation of flood waters, but all the expenses involved 
had to be borne by the parties undertaking the con- 
structional work, with the exception of river-regulations 
schemes, which were financed by the State. 

It was recorded in a paper presented by the Norwe- 
gian Engineering Society, entitled “‘ Planned Utilisa- 
tion of Water Resources,” that accounts of hydro- 
graphic surveys of the country had been published 
regularly during the past three decades. Since floods 
might occur in any period of the year, a system of 
warnings had been established in order to facilitate 
due operation of the storage reservoirs, and thus avoid 
recurrence of disasters that had caused considerable 
damage in the past; on this account the State had 
made large grants toward the cost of protecting river- 
banks in the country. Attention was drawn to the 
complex character of the general problem, in so far 
as the cultivation of large tracts of land might cause 
floods that could be mitigated by the construction of 
suitable reservoirs, but the latter might well adversely 
affect the forestry industry. Further, the regulation 
of water-courses might give rise to difficulties in the 
way of traffic on the ice-covered streams, which was 
discussed along with other matters in connection with 
the legal procedure followed in the process of estimating 
the damage incurred in certain circumstances. 

Sir Alexander Gibb remarked, in his paper on “ The 
Scope, Duties and Possibilities of a National Water 
Board,”’ that the abnormally dry seasons encountered 
in Great Britain during the years 1932 to 1934 had 
tended to emphasise the need for improvements in 
the methods of storing water to satisfy modern require- 
ments. While no serious difficulties were involved in 
providing a supply of water for drinking and other 
domestic purposes, the complex character of the general 
problem was made manifest by the fact that it impli- 
cated matters pertaining to the drainage of land, 
prevention of floods, river conservancy, irrigation and 
reclamation, sewage, and hydraulic installations 
generally. The lack of methods for assessing the 
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relative values of the different uses for water had, the 
author continued, resulted in considerable waste that 
should be avoided with the aid of a complete survey 
of the resources available for given purposes. The 
procedure was said to be necessary due to the fact that 
the use of the commodity for different kinds of service 
was controlled by so many departments of State that 
co-ordination was extremely difficult to achieve. Thus 
a fully-informed central authority on the matter was 
essential in order to obtain the best possible use of 
the water resources, and although the author’s conclu- 
sions referred to conditions in this country, it was 
claimed that the principles involved in the investigation 
were of universal application. 

In the two reports presented by the Department of 
Hydraulics in Bulgaria, dealing with the subjects of 
“ Planwirtschaftliche Ausnutzung von Wasservorraten 
in Bulgarien” and “ Ausnutzung von Kleineren 
Wasserkraften in Bulgarien,” attention was first 
drawn to the various legal measures that had been 
established in this sphere of enterprise. These laws 
were necessary because subterranean waters, lakes 
and ponds were regarded as the property of the land 
owner concerned, while rivers and lakes situated on 
public lands belonged to the State, who granted 
concessions for exploiting such reserves of power 
It was said that the outstanding problems related to 
irrigation, drainage, prevention of floods, and the 
development of hydro-electric installations. There 
were about 15,000 small water-power plants in the 
country, with a total capacity of 210,000 kVA, which 
furnished power for a large number of flour- and saw- 
mills ; to meet industrial and domestic needs there were, 
in addition, 24 hydro-electric stations, each having a 
capacity amounting to 1,000 kVA. The experience 
gained in the process of constructing and maintaining 
these small undertakings had proved to be of value 
in the course of planning the large steam-driven 
generating plants provided for in the national scheme 
of electrification, which involved a network of inter- 
connections between power stations of all kinds in the 
country. Reference was also made to investigations 
which had been undertaken in regard to the irrigation 
of large tracts of land, the constructional work for 
which yet remained to be done. 

Messrs. H. G. Roby and M. Morgan each contributed 
a paper under the heading of ‘‘ The Planned Utilisation 
of Water Resources,” with respect te the United 
States of America, where it was said that public 
interests in this connection were best served by co-opera 
tion between governmental and private enterprises 
though the subject was primarily one of national 
importance. The most economical use of water 
power consisted of large systems inter-connected with 
steam-driven plants, but it was not remunerative 
to co-ordinate schemes for serving the needs of both 
power and navigation. The latter point was elucidated 
by the remark that only one of the 52 navigation-dams 
constructed on the Ohio River was utilised for the 
purpose of diverting water to power installations, 
while none of the 26 dams in the course of construction 
on the upper reaches of the Mississippi River was so 
used. Moreover, the erection of dams for the dual 

urpose of navigation and power on the Tennessee 

iver had led to the cost of construction being four 
times the estimated amount for navigation-dams alone, 
which had resulted in a relatively high cost for the 
power obtained in these circumstances. The last 
remark did not meet with the full approval of Mr. 
Morgan, who observed in his paper that the work of 
the Tennessee River Authority might well be applied 
to other great watercourses in the Republic, as it 
implicated a comprehensive and well-planned utilisation 
of all water resources for practical purposes. The need 
for proper conservation of the national water resources 
by means of co-operative measures on the part of the 
Government and private interests was further empha- 
sised by Mr. Roby, in so far as the effect of dams on the 
magnitude of flood-crests did not extend to any great 
distance below the dams in question, and in some 
instances the value of land that was permanently 
flooded by dams cancelled the gain derived from the 
lands thus protected. Moreover, irrigation schemes 
were based on the minimum depth of water in the 
summer months, which condition did not make for 
easy regulation of hydro-electrie stations designed to 
supply the greatest demand in the winter months, 
and it was noted that only in a few cases had it been 
possible to use given supplies of water for both power 
and domestic purposes. 

Mr. Morgan also drew attention to the 
evaluating the relative importance of such re 
of power, and added that the considered opin 
American and European authorities on the subject 
supported the view that the control of water app 8 
was a public and not a private matter. The — 
said that steps should be taken to overcome the divides 
authority found in the non-co-ordinated laws ot the 
48 States in the Union, since in this respect the presen" 
situation prevented the development of many national 
and regional schemes in this field of activity. 
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Mr. B. Borgquist and others contributed two papers 
dealing with the subjects of “ Planned Utilisation of 
Water Resources,” and “ Regional Integration of 
Electric Utility Facilities,” with special reference to 
Sweden, where the relatively large proportion of the 
land covered by rivers and lakes had resulted in water 
power being one of the principal natural resources of 
the country. It was said that no difficulties had been 
encountered in ensuring a supply of water for household 
purposes, though such needs were rarely combined 
with those of power service in a given installation, 
and artificial irrigation on a large scale had proved 
to be non-remunerative. Mention was made of a 
number of canals that were mainly operated by private 
companies, but in recent years the competitive effect 
of the national railways had adversely affected the 
relative value of these water-ways ; on the other hand, 
the two largest canals in the country were owned 
by the State, and considerable improvements and 
extensions were recorded in the case of the Trollhattan 
Canal, in connection with the water-power schemes 
on the river Géta-alv. Since timber-floating was of 
great importance to the nation, for which purpose the 
watercourses were in general well suited, the owners 
of new hydraulic-power plants were obliged to finance 
and construct the channels necessary for floating 
purposes. It was remarked that municipal, along with 
some private undertakings, engaged on the generation 
of power worked under a system of voluntary co-opera- 
tion with the State authorities, who managed one-third 
of all the water-power plants concerned and produced 
one-third of the electric energy consumed in Sweden. 
Since the year 1920, great advances had been made 
in the way of parallel operation and amalgamation 
of the various power stations, with the result that 
Messrs. The South Swedish Power Company controlled 
five of the municipal installations and had thereby 
attained an outstanding position as owners of several 
large and small power-supply undertakings situated 
in the southern part of the country. The organisation 
known as the Central Block consisted of installations 
owned by the nation, and in the near future it was 
anticipated that the main transmission lines of this 
enterprise would extend over the greater part of 
Sweden. It was observed that the city of Stockholm 
shared with a number of other large undertakings 
a preference for generating power on its own account, 
but even in the case of the capital city there was a 
measure of co-operation with the State authorities 
interested in the work. Plans had been prepared by 
governmental departments for the development of the 
water resources in such a manner as to ensure a constant 
supply of cheap power throughout the country, the 
authors continued, and it was anticipated that in two 
years it would be possible for almost all the Swedish 
stations to run in parallel whenever necessary. 
Reference to the changes which had taken place 
in the transference from fuel to water as sources of 
power in Austria were made in a paper presented by 
the Association of Electric Supply Companies of that 
country,the paper being entitled ‘‘ Regionale Integration 
von Elektrizitatsgesellschafts-Einrichtungen.” The con- 
tribution contained a description of the method followed 
in parallel-operation of the power stations included 
in the survey, and comments were made on the reserve 
of power in the event of breakdown at the municipal 
generating station in Vienna, which was equipped 
with a quick-starting boiler and a steam accumulator 
working at a pressure of 1,764 lb. per square inch. 
Mr. J. Ibler said, in his paper on the “ Utilisation of 
Small Water Powers in Ozechoslovakia,” that only 
9-32 per cent. of the 2,852,975,000-kWh units generated 
in the country during the year 1934 was supplied by 
means of water; further, hydraulic-turbine installa- 
tions accounted for less than 12 per cent. of the total 
power produced, amounting to nearly 2,650,000 h.p., 
of which 70 per cent. was associated with electric 
machinery. The load-factor of 68-5 per cent. for 
the year 1934 in regard to the 14,000 small water-power 
plants included in the survey of the country was 
accounted for by the fact that 97 per cent. of 
them were of less than 100-h.p. capacity. It was 
estimated that 100,000-kWh units represented the 
energy produced in this way that could not be used in 
the grid system, while the latter means of supply had 
recently been augmented by 250,000-kWh units from 
new hydro-electric schemes. A method of parallel 
operation between electric supply companies and small 
Water-driven plants had been evolved, particularly 
™ mountainous regions, whereby the load-factor had 
been increased by 4 per cent. After describing the 
procedure followed in effecting this economy, the author 
referred to means used to lessen the initial cost for 
4M automatic power station rated at 800 kVA, and 
touched upon the factors which would lessen the cost of 
qeeration, such as theencouragementofthe nightdemand 
or electric energy, construction of reservoirs, and 
nation of the energy in the generating stations 
a emselves. The opinion was expressed that the 
evelopment of small-sized plants was profitable only 


in the case of stations situated on the outer boundaries 





served by large undertakings, or under favourable 
local conditions, since thermal energy was cheap in 
Czechoslovakia. 

In view of the fact that it was practicable to supply 
every village in France with electric energy by means 
of the existing power lines, matters pertaining to the 
use of small water-driven plants were said to be of 
secondary importance, by Mr. J. Maroger, in his paper 
entitled “‘ Utilisation des Petites Forces Hydrauliques.” 
The contribution contained a brief account of the 
various types of hydraulic machinery used for the 
purpose in the country, which indicated that the smaller 
sources of water power were giving way to the larger 
plants connected with turbo-generator installations. 
This trend was said to be due to the centralisation of 
electrical undertakings associated with flour mills, 
forges and silk factories, the extent of which was illus- 
trated by the statement that the number of water- 
falls utilised for the purpose had decreased from 
70,000 in the year 1890 to about 40,000 in the year 1931. 

Professor W. Dantscher, in the course of a paper on 
“Water Power Resources,” drew attention to the 
different factors that had limited the application of 
hydraulic power in Germany, where topographical 
considerations necessitated operating the hydro-electric 
plants mainly on low pressures. Some of the schemes 
referred to had been either partly or completely carried 
out with the assistance of the Government, who at the 
present time were engaged on establishing the industry 
on a national basis. 

Two papers entitled “ Utilisation of Small Water 
Powers” with reference to Hungary, were presented 
respectively by Messrs. Z. E. Fintor and D. Z. Sebess, 
and the Ministry of Agriculture in the country. It was 
reported that some large sources of water power had 
been developed since the year 1920, but further exten- 
sion of the smallersources of supply was not anticipated 
in the near future. This was partly due to the small 
heads of water available, from which it followed that 
large amounts of capital would be required to increase 
the output of the 130,000 kW at present given by the 
native sources of water power. It was added that a 
large proportion of the small-sized installations were 
used for milling purposes, but extensions in this direc- 
tion were limited by the small amount of capital involved 
in the industry, and the dependence of the mills on 
industrial prosperity of the nation. In regard to the 
larger type of plants under this heading, it was noted 
that these co-operated with steam-driven installations, 
but the combined capacity was insufficient to satisfy 
more than 2 per cent. of the national requirements for 
power and electric energy generally. 

Sweden possessed a large number of water-power 
plants with an average capacity of 100 h.p., but 
their annual output of less than 3,000,000-kWh units 
represented only 9 per cent. of the total power produced 
in the country, according to the paper given by Messrs. 
E. Sylwanand A. Blomberg, on the “ Utilisation of Small 
Water Powers in Sweden.” Nevertheless, such 
installations frequently afforded the only means of 
supply for large areas situated in the sparsely -populated 
regions of the country, and 68 per cent. of the energy 
thus generated was used by industrial establishments 
belonging to the owners of these small plants. About 
3 per cent. of the annual output of 100,000,000-kWh 
units was assigned by the authors to the 1,130 small 
sources of supply. Taken as a whole, the installations 
included in the survey had made for industrial pros- 
perity, since during the years 1929 and 1935 the power 
produced in the large and medium-sized undertakings 
had increased by 4 per cent., compared with 15 per cent. 
for the small plants, the net increase being accounted 
for by interconnected methods of working between 
installations of all sizes. Thus, although the relative 
importance of the small undertakings might well 
diminish in regard to the industrial structure of Sweden, 
at present there were no reasons to support the view 
that the real value of such plants would diminish in 
the near future. 

In the course of their paper on ‘“ The Sekigawa 
Hydro-Power Development,” Messrs. The Chuo Electric 
Company, of Japan, remarked in connection with the 
scheme that ten generating stations had already been 
constructed, to which two more were to be added, in 
order to yield a combined output of 86,000 kW, operating 
under a head of 4,560 ft. This was taken to indicate 
the economic value of the river concerned, but the 
geographical situation of the installation was such that 
the seasonal fluctuations in the rate of flow adversely 
affected the quantity of water available in the winter 
months, when the maximum demand for electric energy 
occurred; on the other hand, due to melting of the 
snow, an abundant supply of water took place during 
the months of April, May and June. In order to con- 
serve the surplus water flowing during the summer 
months for use in the cold seasons and thus improve 
the efficiency of the station as a whole, it was proposed 
to operate a system of pumps and reservoirs in connec- 
tion with Lake Nojiri and a reservoir at Sasagamine. 
The plan involved the utilisation of the surplus power 
available in the spring season for the purpose of pumping 








the excess water into the above-mentioned lake, to 
form a supply for the winter months for the various 
hydraulic turbines included in the scheme. The 
procedure was anticipated to result in a twofold increase 
of the energy produced in the winter months, by means 
of machinery and reservoirs which were described in 
the report. 

Mr. B. Bennett said that the increasing interest 
now taken in the development of small sources of 
water power in the United States of America, formed a 
significant illustration of change in the traditional 
attitude of the nation toward the conservation of 
natural resources. In proceeding with his contribution 
to the subject of “ Utilisation of Small Water Powers,” 
the author observed that such sources of energy had 
hitherto played an important part in the commercial 
history of the Eastern States, but in recent years the 
relative value of these small reserves of hydraulic 
power had diminished due to the increasing use of 
coal, and the concentration of people into industrial 
communities ; the same process had developed in time 
in the Western States, as a result of the introducton of 
the steam locomotive. The disastrous consequences of 
the situation were also partly accounted for by the 
effect of the divided interests involved in the subject 
of water-supply generally, want of attention to the 
control of floods and the storage of water in the country 
which points were elucidated by reference to the threat 
of famine in large centres of population, the methods of 
flood-control used in connection with the Muskingum 
Conservancy scheme, and the occurrence of sedimenta- 
tion in important reservoirs situated in the eastern 
part of the Republic. In view of these facts, interest 
was attached to the survival and extension of the small 
water-power installations situated within the drainage 
area of the Tennessee River. It was estimated that 
some millions of horse-power were available at the 
50,000 small hydraulic stations of the country, but this 
energy could not be completely utilised until engineers 
and economists impressed upon the nation the practical 
significance of the interdependence of water supply, 
control of flood-waters, soil conservancy and the 
development of the power concerned in the survey. 

According to the information given by Dr. C. H. 
Lander, in a paper on “ Regional Integration of Gas 
Utility Facilities in Great Britain,” about 95 per cent. 
of the households in this country are supplied with 
coal-gas, and 18,000,000,000 cub. ft. of coke-oven gas 
was purchased last year by the gas industry. On 
taking all the material facts into account, it was found 
that 20 miles represented the average economic distance 
for the transmission of gas by means of pipes, and since 
the commodity could be manufactured efficiently with 
the aid of small units, the use of high-pressure distri- 
bution in connection with large works was inapplicable 
for financial reasons. In these circumstances national 
schemes of amalgamation did not exist, though regional 
combinations were found in certain parts of the country, 
the most important of these being that controlled by 
Messrs. The Gas Light and Coke Company, which 
covered 60 miles and supplied 1,440,000 consumers. 
The scheme was described along with that associated 
with the a of Birmingham, and with reference to the 
works of Messrs. The Sheffield Gas Company it was 
remarked that the output now exceeded the value 
for the war period, when the district was essentially 
an armament centre. Mention was made of the 
committee now considering the desirability of estab- 
pon | gas-grids in the western part of Scotland, and a 
considerable degree of integration was recorded with 
respect to the general aspect of the matter, but in 
certain quarters such endeavours were criticised as 
proceeding independently of a national scheme or 
"reps It was suggested that such a policy should 

evolved within the gas industry, based on five or 
six divisions of the country, each being managed by 
a regional committee working in co-ordination with a 
central authority. 

Mr. H. Hobson dealt with the electrical aspect of the 
subject, in a paper entitled “‘ Integration of Electric 
Utilities in Great Britain,” by first explaining the 
circumstances in which the work controlled by the 
Central Electricity Board was initiated. The “ grid” 
now included some 3,000 miles of transmission lines 
operating at 132 kV, 1,000 miles of lines working at a 
lower voltage, and about 280 transformer and switch 
stations, which involved an outlay amounting to 
27,000,000/. sterling ; it was estimated that the process 
of standardisation of supply, which was to be completed 
within the near future, would cost 19,000,000/. sterling. 
After describing the administrative side of the under- 
taking as a whole, the author said that although the 
major part of the work had been completed in the 
year 1934, one of the important areas covered by the 
network would not commence operating. for some 
months yet. 

The elimination of unsound competition in the 
application of electricity and gas combined with the 
need for simplifying the process of utilising these 
sources of energy were stated to be the principal 
reasons for amalgamations in Germany with respect 
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to the industries concerned, in a paper by Messrs. 
H. Miller and H. Vogt, on “ Regional Integration of | 
Electric and Gas Utility Facilities.” Mention was | 
made of the factors that had facilitated the progress | 
already made in this direetion, which could be most 
efficiently effected by arranging to operate within 
areas or zones of approximately the same size, and a 
committee had recently examined the problem of 
supply for large cities, by considering the effect of 
competition between electricity and gas, as well as 
the limitations of combined management for both 








industries. 
(T'o be continued.) 
HOME-GROWN TIMBER. 
Tue Department of Scientific and Industrial 


Research, as a result of investigations carried out at 
the Forest Products Research Laboratory, has recently 
issued a Handbook of Home-Grown Timbers,* which 
will be found to provide a useful guide to the selection 
of timber most suited to various manufacturing 
pu 8e8. ; = 

e description given of each is good and sufficient, 
particulars being furnished of the mechanical pro- 
perties, durability, resistance to insect attack, seasoning 
capabilities, machinability, &c., of both hard and soft 
woods, making one regret that, in so admirable a 
publication, recourse should not have been had to 
columnar tabulation, to facilitate comparison of the 
data so carefully collected, and for the benefit of those 
readers who would doubtless welcome this for indexing 
and filing purposes. 


this handbook be needed. A few illustrations, in 
explanation of the sectional differences caused by 
seasoning and drying, would also have added to the 
attractiveness of this publication. If our suggestions 
were adopted, users would be able to decide by a glance 
at the table which species of timber would best suit 
their particular requirements, after due consideration 
of the effects produced in each case by seasoning, air 
and kiln drying, and by their response to preservative 
treatment. Immunity from insect attack is, perhaps, 
of secondary importance in this country, but it will 
be noted, nevertheless, that proper regard must be 
paid to the ravages of both the powder-post and 
common furniture beetles. aie 

Glancing at the descriptions given of certain timbers, 
undeniably in good demand by reason of their inherent 
qualities, and appreciated also very highly abroad, 
one is inclined to wonder why their cultivation does 
not increase in this country. With so much former 
forest land, now neither cultivated nor planted, and 
with labour available for just this kind of employment, 
the question may well be asked why afforestation, 
which is so successful in other lands, possessing 
neither better soil nor rainfall, nor climatic advantages 
superior in any way to our own, should so sadly languish 
in this country. heres 

Many of the comments made in this publication on 
the uses made of the home-grown Norway and Sitka 
spruces, as well as of Scotch pine and Douglas fir, 
and other woods, provide, in fact, food for thought 
when so much attention is being directed to the needs 
of the distressed areas. 

To take one case, a species of poplar, aspen, stated 
to be in demand for the match industry, is described 
as being planted “to some extent” and “in recent 
years’ in Scotland; while another, the black Italian 
poplar, is also stated to have become more popular 
“in recent years,” yet its relative non-inflammability 
makes it very suitable for brake-blocks, cart and barrow 
bottoms, colliery tubs, &c. For the above-named uses 
we are told that the native timber has to meet but 
little competition from poplar imported from other 
countries, yet we read that the aspen used for matches 
is mainly imported from Northern Europe ! 

A good deal has been heard of late of the flooding 
of the Fen district, where in times gone by the Fen 
farmer would, on the birth of a child, plant 100 willow- 
trees which, when that child came of age, would 
represent a value of 1001. Verb. sap. 








ANTI-VIBRATION MACHINE 
MOUNTINGS. 


In our issue of May 1, 1936, on page 492, we illus- 
trated and described a form of flexible coupling made 
by Messrs. Silentbloc, Limited, Victoria Gardens, 
Ladbroke-road, London, W.11, in which the torque 
was transmitted through rubber trunnion blocks of 
annular form moulded over and permanently fastened 
to steel cores or bushings. It was explained that while 
the arrangement served to damp out torsional oscilla- 
tions and compensated for some misalignment between 
the shafte, all movement of metal on metal, or of metal 
on rubber, was climinated, the relative movement 


* H.M. Stationery Office, price Is. 6d. net 
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We commend this addition to the 
notice of the Department should further editions of 


between the two halves of the coupling taking place 
entirely within the mass of the rubber. Consequently, 
the makers claim, power is transmitted without 
measurable loss and the rubber lasts indefinitely. 

Rubber is employed in a somewhat similar manner 
in Silentbloc bushes for the spring shackles of motor 
vehicles, this application having been illustrated and 
described on page 522 of our 129th volume (1930), and 
also in Silentbloc anti-vibration mountings which are 
used for the attachment of the engines of motor vehicles 
to the chassis or for the mounting of heavy machinery 
on concrete or other foundations. For the latter 
application the mountings are made in several different 
forms, according to requirements, but in all cases a 
rubber bush is stretched between two coaxial pressed- 
steel tubes in such a manner that a heavy axial load 
can be carried by either the inner or the outer tube 
without causing any movement between the metal 
and the rubber, although a limited movement of one 
tube relatively to the other is permitted. As one of 
the tubes is fixed to the foundation and the other to 
the bedplate of the machine, as will be clear from the 
examples illustrated in Figs. 1 and 2, on this page, 
the vibrations of the machine are mainly absorbed in 
the rubber and not transmitted to the foundation. 

In the example illustrated in Fig. 1, a double-ended 
bolt is used, one end of the bolt being made to suit 
the bore of the mounting and the other end to suit the 
hole in the engine or machine bedplate. The outer 
casing of the mounting is screwed to a steel plate which 
is fixed to the concrete foundation by means of rag 
bolts, or, if the foundation is of wood, by coach bolts 
or screws. When the form of the machine or engine 
bedplate permits, a fixing hole is bored in it of a 
diameter giving a force fit for the outer tube of the 
anti-vibration mounting, which is inverted, as shown 
in Fig. 2. The machine is then secured by rag bolts 
and a steel plate, as will be clear from the illus- 
tration. 

Usually, four or more mountings are employed for 
each machine, and standard sizes are made to carry 
loads from a few pounds to 2,200 Ib. each ; mountings 
can, however, be made for loads up to 8 tons each if 
required. The standard sizes are supplied in low-, 
medium-, and high-deflection types to suit different 
operating conditions. The mountings occupy very 
little space, as an example of which it may be men- 
tioned that, in the case of a mounting for a load of 
2,200 Ib., the outside diameter of the outer tube is 
244 in., and the bore of the inner tube, through which 
the holding-down bolt is passed, is } in. The overall 
length differs according to the deflection permitted 
and amounts, in the low-deflection type, to 3) in. 
The mountings are made with small-circular, large- 
circular or triangular flanges, the latter being 
provided with three holes for the fixing bolts or set 
screws on a circle which is 4% in. in diameter in the 
case of the 2,200-lb. mounting. It should be noted 
that the design of the housings is such that the ends 
of the rubber bushes are effectively protected from the 
harmful effects of light and oil. 

We understand that these mountings have recently 
been used in the foundations of a number of sheet- 
metal stamping presses, the vibration from which had 
given rise to threats of legal proceedings, and that all 

















“ENGINEERING” 


CATALOGUES. 


Machine Tools.—Particulars of over 750 high-grade 
new and reconditioned machine tools are given in the 
latest stock-list sent out by Messrs. Soag Machine Tools, 
Limited, 7, Juxon-street, Lambeth, London, S.E.11. 

Floodlighting.—Special pamphlet concerning floodlight 
projectors of long range, wide beam, and extra wide beam 

atterns has been prepared by Messrs. Kandem Electrical, 
zimited, Kandem ouse, 769, Fulham-road, London, 
8.W.6, specially relating to Coronation decorations. 

Drop Forgings, &c.—In a recent booklet, Messrs: 
Clydesdale Stamping Company, Limited, Atlas Works- 
Netherton, near Dudley, illustrate typical examples of 
drop forgings, cold pressings and hand-forged work 
produced for Government and industrial requirements. 

Electric Clocks and Syrens.—Two publications of 
Messrs. Gent and Company, Limited, Faraday Works, 
Leicester, refer to the Pul-syn-etic system of electric 
impulse clocks, process timing, and clocks and Tangent 
electro-motor syrens, bell tollers, and far-reaching sound 
signals. 

Structural Steelwork.—In large firms with a diverse 
output some of the activities may be obscured. It is 
not always appreciated that Messrs. Harland and Wolff, 
Limited, Queens Island, Belfast, engage in structural 
steel work and bridge building contracts. A recent 
catalogue illustrates many examples of important work 
carried out. 

Diesel Road Rollers.—From Messrs. Aveling-Barford, 
Limited, Grantham, we have received a well-illustrated 
catalogue dealing with the outstanding features of the 
Aveling Diesel road rollers. These are available in eight 
sizes of from 5 tons to 15 tons weight ; they are worked 
by a four-stroke, single horizontal cylinder Diesel oil engine 
and have three-speed or four-speed gear boxes. 

Electric Cables.—Rubber insulated cables and flexible 
cords insulated with vulcanised rubber are dealt with 
in a new catalogue of Messrs. Callender’s Cable and Con 
struction Company, Limited, Hamilton House, Victoria- 
embankment, London, E.C.4. In another catalogue the 
development is described of an economical system of 
mechanised cable laying in rural districts under practica! 
conditions. 

Electrical Wiring Equipment.—Six well-produced cata 
logues have been forwarded by Messrs. W. T. Henley’s 
Telegraph Works Company, Limited, Holborn V iaduct, 
London, E.C.1. C.M.A. Nonazo cables and tough rubber 
sheathed cables are described in two of these ; a further 
one is concerned with flexible cords. Wiring systems of 
the metal type, metal sheathed with earth continuity 
conductor, and tough rubber-sheathed types are clearly 
explained in the other three. 

Electric Cables, Wulcaniser, &c.—Four publications 
have been received from Messrs. British Insulated 
Cables, Limited, Prescot, Lancashire. One of these 
concerns rubber cables and wires complying with the 
Cable Makers Association standards. The Macintosh 
vulcaniser for the repair of trailing cables forms the 
subject-matter of a folder. Copper earthing ee TL 
wireless apparatus are referred to in a third, and the - 
pocket-book for wiremen, containing a quantity ° 
useful information is the fourth item. ; 
Chain Transmission.—Separate leaflets to cover iy 
subject of power transmission accessories were previols> 
issued by Messrs. The Renold and Coventry Unau 
Company, Limited, Renold Works, Didsbury, Mam bentes 
These have now been combined in one catalogue which 
covers the comprehensive range of chain oe 
clutches, push-pull remote controls, counté rweigh fi = 
rack sets, chain speed transformers, Xc. The fullt om 
data included cannot fail to be of immense vem 
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INTAKE TOWERS AND = 32-FT.)| 
CYLINDER GATES AT BOULDER 
DAM.* 





By P. A. Kiyzre. 
(Concluded from page 396.) 

As already stated, each of the cylinder gates in 
the intake towers has three hoisting stems spaced 
12 deg. apart, the setting being shown in Fig. 216, 
page 482. The stems for the lower gates pass down 
inside those operating the upper gates, as already 
explained. All six stems are driven from one 
central hoisting gear situated in the middle of the 
foor of the operating room (at El. 1,232-00), 
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flexible metallic couplings (shown in Figs. 213 and 
214) joined to horizontal shafts extending radially 
from the central driving unit, as already described, 
and offset to the extent of 8 deg. 16 min. from the 
direct line from the driving unit to the hoist units. 

The central driving unit is illustrated in Figs. 217 
to 221, page 482. It consists of two independent 
vertical geared motors mounted axially in line in a 
column, as best shown in Fig. 218. The low-speed 
shaft of the bottom motor extends upwards, and 
from the top motor downwards to multiple-disc 
clutches e, e,, the driven shafts of which are 
supported in self-aligning bearings. Splined exten- 
sions from these shafts drive the bevels f, f,, and 





as shown in Figs. 210 and 211 annexed, Fig. 216 


the latter mesh with mitre gears on shafts extending 








Fig. 210. GatreStem Motor 
on page 482, and 225, Plate XXII. The stems are 
attached to the gates by heavily ribbed castings 
illustrated on Plate XVIII ante, to distribute the 
Stresses, and at the upper end terminate in threaded 
length working in long bronze sleeve nuts. The 
latter shown in Fig. 215, are driven from the central 
motor unit through the worm gears to be seen in 
Pigs. 213 to 215. The stem a for the bottom gate 
works in the sleeve b, while stem a,, for the upper 
gate, works in the sleeve b,. Each sleeve is fitted 
vith a spider and bronze worm wheel c, Cy, in gear 
with its appropriate nickel-steel single-thread worm, 
‘tried at one end in ball bearings and at the other 
by double opposed-roller bearings (Fig. 213). The 
vorm-wheel spiders are spaced apart and held in 
Sate body castings by roller bearings d (Fig. 215) 
ba self-aligning washers. These bearings take all 
he vertical loadings and reactions from the hoist 
‘ems. The steel body castings form oil-tight cases 
we worm gears work in an oil bath. Extensions 
déeeunn are brought out of the casings through 

__ es stuffing boxes and their ends furnished with 
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if the Ue Article of the series contributed by Officials 

Colorad nited States Bureau of Reclamation, Denver, 
0,US.A. See page 1, ante. 











lower gate stems are 337 ft. long, a set of three 
weighing 95,300 lb. The upper gate hoists have a 
lifting capacity of 365,000 lb. and the lower hoists 
of 500,000 Ib., the weights of the moving parts of 
an upper gate being 220,000 Ib. and of one lower 
gate 343,000 lb. The static heads on the upper 
and lower gates are 179 ft. and 329 ft., respectively. 
The hoisting mechanism was constructed by Messrs. 
The Consolidated Steel Corporation of Los Angeles, 
California, to designs furnished by the Bureau of 
Reclamation. 

The field erection of the lower cylinder gates and 
their nose liners presented a number of interesting 
problems. The one occasioning the greatest con- 
cern was the necessity of assembling the lower 
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radially and spaced 120 deg. apart, as shown in 
Figs. 216 and 219. These shafts have flexible metallic 
self-lubricating couplings connected with each of 
the two sets of shafts to the hoist units dealt with 
above. The control panel is mounted on the 
column, as will be clear from Figs. 210 and 217. It 
is provided with indicators to show the exact posi- 
tions of the upper and lower gates ; the motors are 
operated by push-button at the column, but remote 
control is also provided for the emergency closure of 
the gates in any tower from the central control room 
of the power-house. Limit switches are fitted for 
both gates and may be seen in the section Fig. 218. 
The motors are capable of operation independently 
or simultaneously, it being possible to open both 
gates in 52 minutes and to close them in 26 minutes. 
The normal travel, as already stated, is 9 ft., but 
for inspection and maintenance purposes an addi- 
tional 2 ft. of travel has been allowed, to permit of 
access to the top seals and seats. 

The four sets of gate hoists, with the gate stems, 
weigh approximately 750,000 lb., the stem guides 
adding a further 226,000 lb. to this amount. 
The stems of the upper gates are 187 ft. long, and 


'a set of three for one gate weigh 40,100 lb. The 
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Gatr-Stem Drive. 


throat liner, nose liner, cylinder gates and entrance 
liners over the 41-ft. diameter shaft, within which 
subsequently the 30-ft. diameter steel penstock 
sections were to be pulled up from below and secured 
to the bottom end of the throat liner, as shown in 
Fig. 148, Plate XVII ante. After this the remaining 
penstock sections were to be pulled up one by one and 
fastened, the penstock being progressively built 
downwards, suspended from the intake tower bases, 
the surrounding space being ultimately filled with 
concrete as shown in Fig. 145, ante. 

These conditions involved the assembly of the 
cylinder gate and liner parts in their final operating 
positions, but with clear space all round the throat 
liners so that the penstock section could be brought 
up the tunnel from below and pinned to the liner. 
It was thus necessary to provide a rigid support for 
about 1,100,000 lb. of metal work, while main- 
taining a clear working space all round the throat 
liner. The accurate setting of the assembly was 
essential before the construction of the intake 
towers could be started, or the mass of reinforce- 
ment placed round the upper parts of the throat 
liners to keep the seats free from distortion when 
the gates were closed and under external pressure. 
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some trouble was encountered in connection with 
the great mass of reinforcement in the tower but- 
tresses already referred to and shown in Figs. 226 
and 227. This was so close up to the nose and 
throat liners that little room was left for manceuv- 
ring the pieces into place, and bars had to be jacked 
apart to allow of their entrance. When placing the 
nose-liner segments, mating faces were carefully 
cleaned with gasoline and paraffin, and finally a 
clean white cloth, before the parts were set in 
position on their dowels on the throat liners. Bolts 
were then tightened up, thickness gauges being used 
to check this operation. When all but one of the nose 
liner segments had been assembled, the gate seg- 
ments were placed in position with their bottom seals 
resting on the throat-liner seats, thus maintaining 
a true circle while the last nose liner unit was placed 
in position. 

In assembling the gate segments, their end faces 
were thoroughly cleaned and each segment was 
adjusted so as to swing perfectly level, when it was 
lowered on to jacks which held it above the seat. 
Shims } in. thick were placed between the gate 
segments and the nose-liner guides, to provide the 
designed clearance, and after the last gate segment 
had been entered, the last nose-liner segment was 
entered, bolted up and checked. The jacks were 
next lowered out, and the gate brought down into 
contact with its seat, the seals being then tested 
for watertightness. If, in a final check, a gate 
was found to be not quite level, openings would 
occur in the seal. When these were located by 
means of white lead and thickness gauges, the gate 
was lifted by the jacks, re-seating work performed, 
and the gate again lowered into contact. This was 
repeated until full contact was secured. During 
these Operations other work nearby produced large 
quantities of dust, and in some cases the gates had 
to be lifted eight or ten times to clean accumulations 
off the Seats, 

The throat liners were next encased in a ring of 
concrete, after the greater part of the horizontal 
circumferential reinforcing steel had been placed 
round them. This is shown as the “ second pour ”’ in 


Fig. 222, and referred to above. After maturing for 
‘even days, the semi-steel port liners were put in 
position and dowelled and bolted to the correspond- 


ue faces of the nose-liner ring. These joints were 
nade with thin white lead. The castings were 
“upported on concrete piers by 8 in. by 8 in. by 


‘ m bearing plates and carefully aligned by shims 
“a wedyes. When all were in position, the 
ind pour” concrete was placed. All the 


a work was then given a coat of water-gas | 
“t, When concrete had reached the top of the 
nose liners the gate guides were assembled, set and 









carefully Stayed in position, and the space ring at 
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the top, referred to in the previous article, bolted 
on. These guides were used by the form-builders 
as reference points, necessitating daily checks of 
their position. 

When the time came to set the upper seals, 
accumulations of debris had first to be cleared away 
and sand blasting was employed to clean the general 
work. The Monel seats and seals were carefully 
scraped circumferentially so that no scratches or 
low spots should develop across the line of contact. 
After a final clean with petrol, the surfaces were 
polished with dry rags. The seals were assembled 
in the usual manner and were set to 0-0015 in. from 
the contact line on the nose-liner seats. When all 
dust had been removed, one man adjusted the wedge 
bolts in order to bring the seats into contact with 
uniform tension on all bolts; the bolts were then 
locked and the deflector segments tightened down. 

There was a }-in. clearance, as noted above, be- 
tween the gate and the nose-liner guides, and it was 
found that if the gate was set } in. off-centre a slight 
opening of the seal was caused which would result 
in leakage. Small Monel metal centring wedges were 
therefore fitted to the bottom of the guides to bring 
the gates into their proper closing position, a toler- 
ance of % in. only being allowed by this means. 
As mentioned, the joints of the throat-liner seat of 
the first gate were finished by welding, but in the 
other cases Monel metal taper pins were inserted 
after the liners had been set. 

At the time the seals were adjusted, the tempera- 
ture of the metal work was about 96 deg. F. Soon 
afterwards, the annual spring floods resulted in the 
water rising above the lower gates and cooling 
them down to 66 deg. F. This resulted in a slight 
leak at the bottom seals due to a gap of 0-002 in. 
resulting from the difference in coefficient of ex- 
pansion of the Monel metal and steel. The circum- 
ferential length of the seals is over 100 ft. Re-adjust- 
ment at once caused the leak to stop. 

Before the rising water reached the level of the 
lower gates, the upper ends of the 30 ft. penstocks 
had been pinned to the throat-liner skirts, and 
successive sections of the penstocks were hoisted 
up in the tunnel below and made fast in turn. This 
operation continued until the penstocks had beencon- 
tinued past the bends shown in Fig. 145, Plate XVII, 
ante, leading to the straight lengths beyond, and 
these great elbows were at this stage merely sus- 
pended from the throat liners, As the elbows 
curved downstream, the weight distribution tended 
to be greatest on that side and this caused some 
distortion of the throat-liner skirt. When contact 
was tested it was found that only about 40 ft. of 
the seal was properly closed and that for over 60 ft. 
an opening existed round the seat. This condition 
was corrected by coarse grinding and finishing with 





fine hardstones, raising and lowering the gate to 


test the work from time to time. This work proved 
very slow and the rising water finally reached 
gate level before contact was complete in the case 
of No. 2 tower on the Nevada side. All work had 
then to be suspended, the actual length of contact 
at the time being 96 ft. It was anticipated that 
further cooling with the rise of water would tend to 
improve this state, but, if necessary, the bulkhead 
gates would be installed and the grinding-in com- 
pleted. 

In setting the stem-guide brackets in the inside 
walls of the towers, a hexagonal platform was 
employed suspended from the operating floor above. 
The centres were set by means of 80-lb. plumb-bobs. 
While the latter were in use the opportunity was 
taken of testing the expansion effect of the sun’s 
heat on the structure, but it was found to be 
negligible. The nuts on the stem-bracket anchor 
bolts allowed these parts to be locked positively 
in the correct position. Jigs were used in setting 
the brackets and guides so that when a level was 
placed across the brackets, the set-up was complete. 

At the time this article was written, the reservoir 
level was at El. + 1,018-00, and all four tower 
gates had been under water for about a year. 
During most of this time the downstream Arizona 
tower gate had been open to pass water down to 
the 84-in. needle valves in the canyon-wall valve 
house below, where from 1 to 4 needle valves have 
been discharging at partial openings to supply 
downstream requirements. The other gates have, 
for most of the time, remained closed and have 
proved remarkably tight. 

The only difficulty which developed in opera- 
tion arose from the fact that the stem lubrication 
system was supplying lubricant to only one of the 
double threads of each stem. When additional 
lubricant supply holes had been provided on a 
diameter 180 deg. apart from the first set, the 
hoist equipment operated quite satisfactorily. 
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—. 
Elements of Practical Aerodynamics. By BrapLey 
Jones, M.S. London: Chapman and Hall, Limited. 
[Price 18s. 6d. net.] 
BETWEEN the popular type of non-mathematical 
book on aeronautics and the advanced treatise on 
aerodynamics there has long been a great gulf 
fixed which has proved difficult to bridge since those 
with a sufficiently comprehensive knowledge have, 
from that very circumstance, been unfamiliar with 
the requirements and limitations of the student who 
wishes to engage intelligently in the practice of 
aviation. To meet the needs of this ‘already 
numerous and still increasing class, Professor Brad- 
ley Jones of the University of Cincinnati has written 
an elementary book embracing the whole field of 
aerodynamics applications in heavier-than-air craft, 
and done it remarkably well. It is, indeed, quite 
astonishing to find what a range of problems bearing 
on the design, performance and control of aeroplanes 
can be covered with a knowledge of mathematics 
and physics not exceeding matriculation standard. 
Along with a sound and extensive knowledge of his 
subject, the author evidently combines a rare gift 
for economy in analysis and lucidity in exposition. 
The arrangement of the book as a whole follows a 
pleasing logical sequence. An introductory account 
of the physical and dynamical properties of air leads 
to their characteristic effects on aerofoils and com- 
plete aeroplanes, and is succeeded by chapters 
devoted to the engine and airscrew. On the founda- 
tion thus prepared, consideration is given to aircraft 
performance and to the simpler aspects of stability 
and control. Two subsequent sections, dealing, 
respectively, with auxiliary lifting devices and 
unconventional types of aeroplane conclude the 
main theme, but the author has rounded off his 
subject by critical and instructive descriptions of 
the materials and instruments used in aeronautics, 
and of the meteorological and direction-finding 
aspects of flight, all of which, while not strictly 
aerodynamics, have a- close enough bearing on 
practical aeronautics to justify their inclusion. A 
most useful feature of this book from the standpoints 
both of instructor and student is a large number of 
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practical problems for exercise, accompanied by 
typica] examples worked out numerically. 

For the English reader, the book has the slight 
disadvantage of being written in relation to aero- 
nautical practice in the United States, with a nomen- 
clature in some respect different from ours, and 
having references to American types of engines and 
aeroplanes, and to the regulations and tests specified 
by the United States Department of Commerce. 
Relatively, however, these comprise only a trifling 
proportion of the text and all the important subject- 
matter ig of universal application. The text is well 
illustrated and fully documented, so that the more 
ambitious reader can readily proceed to the original 
sources for a more advanced study of any aspect of 
applied aerodynamics. As it stands, however, the 
book is complete in itself and may be regarded as 
being intended primarily for practical workers as 
distinct from laboratory research students, though 
many of the latter could read it with advantage, 
if only for the reason that, in a rapidly progressing 
subject, it is well abreast of modern developments. 


Theory of Elastic Stability. By Prorrsson 8. Tro- 
SHENKO. London: McGraw-Hill Publishing Com- 
pany, Limited. [Price 36s. net.] 

INCREASE in the size of structures generally has 
led to the use of relatively slender members of 
steel and other metals for constructional purposes, 
such as, for example, are to be found in the frame- 
works incorporated into tall buildings. The same 
remark applies also to the design of engines, due 
in the main to the substitution of steel for cast iron 
in the manufacture of some of the principal parts 
of the mechanism. Formerly, such structural 
systems were made up of piers and arches of masonry 
and concrete on the oné hand, and machine parts 
of cast- and wrought-iron on the other, in which 
circumstances the problem of strength formed the 
chief consideration of the designers concerned. In 
more recent years, however, the production of alloy 
steels and non-ferrous metals has enabled engineers 
to obtain the necessary strength with the aid of 
structural parts having slender forms, an extreme 
example being aircraft, in the design and con- 
struction of which the maximum strength must 
be obtained with a minimum weight of material. 
Under these conditions first importance is attached 
to matters pertaining to the stability of the systems 
in mind, since, as in the case of simple struts, 
failure may well occur due to insufficient stiffness 
for the structure taken either as a unit or a number 
of component parts. 

The subject has claimed the attention of applied 
mathematicians since the days of Eulerand Legrange, 
and a number of engineers have undertaken experi- 
mental investigations into the various problems 
thus presented by the complex structures utilised 
in modern practice. While the subject of stability 
is usually discussed in books dealing with the 
theory of structures, the volume under review 
will be welcomed by many students, since the treat- 
ment contains an instructive examination of the 
principal applications of the matter to engineering 
problems. Regard being had to the needs of such 
readers, mention should be made of the author’s 
detailed discussion on the fundamental question 
of the stability of slender bars and struts, which 
occupies about half the volume and includes a 
chapter on the experimental work done with a 
view to arriving at empirical formule for the design 
of struts. The remaining part of the work is devoted 
mainly to the theory of the buckling of thin plates, 
and cylinders or tubes, which also is elucidated 
by accounts of the related investigations carried 
out in engineering |yboratories, and the accompany- 
ing bibliographical notes should be of service to 
readers engaged on research into the matter. This 
analytical treatment thus forms a commendable 
introduction to the general subject of stability, 
though it naturally does not cover the aspect of 
design connected with this class of work. 

Excellent though the volume is as a whole, it 
would seem that in places the author has allowed 
his zeal for mathematical analysis to outrun practical 
considerations in regard to the stability of structures 
loaded beyond the elastic limit of the material, to 
which nearly 40 pages are given at various points 
in the study. For instance, on page 45, the remark 


is made that “it is sometimes of practical interest 


to know how much additional load a structure can 
carry after yielding has started before complete 
failure occurs. To answer this question it is neces- 
sary to go into an investigation of the deformations 
of beams and columns beyond the elastic range.” 
Many engineers will doubtless regard such matters | 
as of academical, rather than practical, value in 
the course of designing specified structures, since 
the stress-strain relations for metals loaded beyond 
the elastic limit depend on the previous history 
of the material, which necessitates a knowledge 
of the metallurgical aspect of the subject. Moreover, 
a very doubtful significance is attached to a pre- 
scribed factor of safety for materials of construction 
when loaded beyond the elastic range of stress. 
Nevertheless, Professor Timoshenko’s treatment 
can be recommended to readers in search of a fairly 
full account of the theory implied in this wet 





of structural engineering. 


Engineering Valuation. By ANSON Marston and 
Tuomas R. Ace. London: McGraw-Hill Publishing 
Company, Limited. [Price 36s. net.] 

Ir has long been recognised in this country that a 
desirable step in the training of an engineer is the 
study of certain branches of accountancy. If he 
enters government, municipal or general service, 
civil or military, he may be called upon early in 
his career to assist in such work as providing data 
for assessing taxes, securing loans, estimating 
rentals, or determining costs. Sooner or later he 
will thank his instructors for guidance among the 
intricacies of a balance-sheet, and in any event his 
success in an important part of his professional 
duties will, upon occasion, depend upon whether 
he has acquired discrimination in examining and 
checking particulars of stores of plant and equipment 
and the financial records relating thereto. He will 
never wish to encroach upon the territory of the 
chartered accountant, but he will recognise the high 
standard of excellence of that profession and he will 
give and take every assistance that can properly 
be accorded to and from that adjacent field of 
activity. 

In view of the limited time available, and the 
multiplicity of subjects already comprised in an 
engineering curriculum, however, there are many 
teachers and students who would choose to attend 
rather to the plain elements of engineering account- 
ancy than to specialised branches involving elaborate 
and, in many instances, uncertain and unconvincing 
calculations based upon scanty data. A hint of 
the intricacies to which specialised investigation in 
this direction might lead is instructively conveyed 
in this treatise by Anson Marston and Thomas R. 
Agg, both of the engineering staff of Iowa State 
College. Recognising that industrial property, 
including plant and equipment, is mortal no less 
than human life, they examine the possibility of 
putting the mortality of such property upon an 
actuarial basis corresponding to what has been 
achieved in human life insurance. This implies a 
process of continuous valuation and the preparation 
of tables and curves as aids to forecasting the 
probable duration of useful service. The particulars 
thus brought together, in so far as they relate to 
direct observations by various authorities, cannot 
fail to be appreciated. Moreover, the care bestowed 
by the authors in defining the meaning of words and 
phrases employed in America concerning actuarial 
work of this character is considerable and well 
expended. In particular, attention may be directed 
to a closely printed table in an appendix of 16 pages, 
giving the average life of about a thousand different 
items of engineering equipment, collected from 
sources to which references are in each instance 
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beyond what many engineers would decide to be 

the safe path of computation, they have repeatedly 

warned the reader of the instability of whatever is 
derived from loose treatment of probability formule, 

The source of weakness is not in the formule, but 

in applying the formule without the safeguards 

carefully prescribed by the mathematicians. 
Leibnitz held that the theory of probability would 
bring to perfection the art of arts, which is the art 
of thinking. Probability theory is based, however, 
upon the assumption, amongst others, that the 
number of direct measurements leading to the given 
data, is large, and that the trials are all made in 
like circumstances. The engineer cannot in general 
obtain these conditions. Nevertheless it might be 
useful for him to have in mind what could be done 
in an ideal case, such, for example, as might arise 
with an extended series of equal telegraph poles 
long in service, where the problem is to determine 
whether it is cheaper to replace or to repair, and 
when. The authors insist that valuation can never 
be determined by rigid adherence to formule and 
that weight must be given to personal judgment, 
experience, and prevailing opinion concerning the 
future. The book would have gained in usefulness 
amongst English readers if the mathematical prin- 
ciples and formule involved had been introduced 
and stated in a form better adapted to the grasp 
of the average engineering student. To compensate 

for any defects, it contains, however, in the text, a 

good deal of practical wisdom, and the whole is a 

confirmation of the ancient dictum that value 

results solely from a state of mind. 

Practical Aircraft Stress Analysis. By D. R. Apams, 
London : Sir Isaac Pitman and Sons, Limited. [Price 
8s. 6d. net.) 

THERE is a good deal to be said in favour of the 

so-called practical treatise which demonstrates 

how a result is to be obtained without paying much 
attention to why that result is correct or to why 
that result is worth having, so long as the reader 
is intelligent enough to realise its limitations and 
possesses a good theoretical grounding in the whole 
subject. When, however, these accomplishments 
are lacking, the practical book from which all 
material regarded by the author as unnecessary has 
been omitted may inspire a degree of false con- 

fidence which is positively dangerous ; for while a 

type of technical mind perhaps exists which is content 

to insert values in a formula and work out the answer 
on a slide rule, it is not a type to be encouraged, 
least of all, one would imagine, in the practice of 
aeroplane design. If, on the other hand, the 
reader possesses a well-developed sense of caution, 
the only problems he dare attempt are within the 
restricted range of examples covered by the author. 

For such reasons as these it may be said that the 
material of Mr. Adams’s book is less suited to the 
isolated student or draughtsman than to provide 

a course of lectures taken concurrently with in- 

struction in other aspects of aircraft strength and 

construction, such that each part of the subject 
supplements the remainder and the whole falls into 
proper perspective. Thus, while the book shows 
how to determine the strength of a great many 
aircraft components, included under the headings 
of beams, struts and structural joints, such con- 
ditions as loading and material being given, for 
most of the detailed argument underlying the 


rational determination of these conditions, the 
reader is referred to other works. Moreover, it be 
tacitly assumed that aircraft design is based on the 


r static loading, 
of materials 
both of the 


strength of its components unde 
whereas in fact the fatigue properties 
and the stiffness of the structure are 





recorded. Further information is rendered available 
by a chapter that contains summaries, prepared by 
the authors, of United States court decisions in 
68 cases relating to valuation of industrial concerns. 
Special treatment is, in addition, accorded to 
problems of valuation associated with mines, 
mineral deposits, timber lands, and private indus- 
trial property in America. 

The authors are conscious of the precarious 
character of the superstructure of theory that has 
arisen upon the more or less solid foundation of 
experience in the task of ascertaining the present 
value of engineering plant and equipment in terms 





of money. In this treatise if they have looked 





| greatest importance. It seems as though na 
|author has been concerned mainly to interpret the 
requirements and specifications laid down be 
Ministry publications in terms of typical om = 
components of simple character, the discursive — i 
of the text being largely repetitions of technica! 
matter to be found in standard works. Mr. a 
does, however, exemplify very effectively the use - 
Southwell’s strut formula, and of Howard's — 
graphical constructions for the stress analyses ; 

end-loaded beams and eccentrically loaded wer os 
In the light of these refined methods it is there _ 
the more anomalous to be told that the ~ pe 
| missible stress to be used for members In com 
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pression is the 0-2 per cent. proof stress, when 
this is known for the material used. When not 
known, the 0-1 per cent. proof stress or the yield 
stress may be used,’ the tabulated values of the 
latter being as much as 20 per cent. different for 
ertain materials. 

The endeavour to omit all ** unnecessary ”’ dis- 
cussion makes the text on the whole difficult to follow 
and may be the reason for certain verbal obscurities. 
A rather excessive regard paid to official require- 
ments has also led in one or two instances to load 
factors being treated as fundamental, instead of as 
derived, bases of design. Perhaps for the same 
reason certain statements which might from their 
context have a general significance, are meant to be 
taken as applying only to official recommendations 
on aircraft. Otherwise the author might be 
criticised for observing that *‘ the use of welding is 
restricted to certain low carbon steels,’’ or that 
“normalizing can only be applied to small parts.” 
These examples are sufficient to show that Mr. 
Adams’s book could with advantage be somewhat 
amplified in a subsequent edition, and needs to be 
used with reserve at present. As a source of 
reference for draughtsmen and designers it has 
much in the way of tabulated and graphical data 
to commend it, but its value in this respect would 
be enhanced by the inclusion of an index. 








THE TRANSMUTATION OF 
HEAVY ELEMENTS. 


In commencing a lecture on the subject of “‘ The 
Transmutation of the Heavy Elements” at the 
Royal Institution on Friday evening, March 19, 
Lord Rutherford of Nelson, O.M., F.R.S., said that 
only three years previously he had given a lecture 
before the same Institution on the transmutation 
of the light elements, and he now looked back with 
surprise at his audacity in showing an experiment 
illustrating artificial transmutation on the lecture 
table. Great advances had been made since 
that time, and it had been found possible, by 
one method or another, to produce transmuta- 
tion in all the elements. In some cases, moreover, 
it had been found that transmutation could take 
place in several ways by bombarding the element 
with different particles. 

At first it was necessary to rely on the a-particles 
from radium and radioactive substances, which were 
capable of producing transmutation in the lighter 
elements up to about iron, but more recently a 
great variety of particles had been used for trans- 
mutation experiments, models of some of which 
the lecturer exhibited. By the electric discharge 
through hydrogen, he said, we obtained the proton 
of mass 1 and charge 1; by the discharge through 
heavy hydrogen, the deuteron composed of a proton 
and a neutron; and hydrogen of mass three, com- 
posed of two neutrons and a proton, could be 
obtained as the product of transmutation. Then 
there was our old friend the «-particle, consist- 
ing of two protons and two neutrons, but most 
important of all was the neutron, only discovered 
some three years ago. The neutron had a mass 1, 
but no charge, and for that reason could easily 
penetrate the atoms of matter in its path. 

To illustrate how it came about that particles 
‘altying a single charge could produce transmuta- 
4on more readily than those carrying a double 
charge, the lecturer carried out some experiments 
with an electromagnet suspended by a cord from 
the roof of the lecture hall, and arranged so that it 
could be swung over another electromagnet mounted 
on the table. The suspended magnet, with its 
north pole downwards, represented the bombarding 
particle, and the fixed magnet, with its north pole 
upwards, the nucleus. In practice, if a-particles 
were fired at random at an atom, some, if swift 
*nough, might penetrate the nucleus, but generally 
they would be repelled and either deflected from 
thedr original paths or returned along them. The 
‘ter effect was demonstrated by swinging the 
‘uspended magnet over the fixed magnet. By 
weakening the field of the suspended magnet to 
‘present a bombarding proton, and repeating the 
“xperiment, the suspended magnet was seen to 
‘pproach nearer to the fixed magnet, which showed 
that the proton, with its single charge, had a better 











chance of entering the nucleus and producing trans- 
mutation, than the a-particle had with its double 
charge. Finally, the current was cut off from the 
suspended magnet, so that there was no force of 
repulsion between it and the fixed magnet. In this 
case the iron was attracted and held, which illus- 
trated, the lecturer explained, how slow neutrons 
could be captured by nearly all atoms from a com- 
paratively large distance. 

Continuing, Lord Rutherford said that in the 
last few years, Professor Lawrence, of the Univer- 
sity of California, had been able to produce very 
fast particles for transmutation experiments by 
the method of multiple acceleration. This he 
explained with the aid of the slide reproduced in 
Fig. 1. By the use of a large electromagnet, a strong 
uniform magnetic field is produced perpendicular 
to the plane of the paper. A copious supply of 
particles is produced in any convenient way near the 
centre of an evacuated chamber on each side of 
which are a pair of semi-circular boxes which,are 
connected to the opposite poles of a supply of high- 
frequency alternating voltage. Under these con- 
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ditions a charged particle produced near the centre 
travels in a spiral path of ever-increasing radius, 
making one revolution in each cycle, its speed, of 
course, increasing in proportion to the radius. In this 
way particles starting with an energy corresponding 
to 40,000 volts may leave in a tangential direction 
through a mica window at the periphery of the 
chamber, with an energy of six million volts. The 
slide reproduced in Fig. 2 shows a beam of deuterons 
leaving the apparatus with this energy, and the 
lecturer stated that Professor Lawrence expected 
to attain an energy of twenty million volts by the 
same means. If helium were supplied to the 
apparatus, to which the name “ Cyclotron” had 
been applied, a beam of a-particles with an energy 
of ten million to twelve million volts, and in num- 
bers corresponding to a current of about six micro- 
amperes, could be obtained ; this, Lord Rutherford 
mentioned, was equivalent to the radiation from 
100 grammes of radium. 

The lecturer went on to explain how Professor 
Lawrence had used such fast deuterons for the 
bombardment of the heavy elements, such as 
platinum. In the case of platinum a radioactive 
isotope was formed with the emission of a proton, 
and the radioactive platinum, which had a half 
period of 49 minutes, changed into iridium with 
the emission of a positive electron. Another 
radioactive isotope of platinum was formed with 
a half period of 14-5 hours, and this changed into 
gold with the emission of a negative electron. Two 
radioactive forms of iridium with half periods of 
28 minutes and 8-5 hours were also formed by 
bombarding platinum with fast deuterons. It was 
suggested that these reactions took place in accord- 
ance with the following formule: Pt! + H} > 
Pt’ + H} and Pt > Ir’ + e+ (49 minutes) ; 





Pes + Hy > Pey’ + H} and Pe > Au” + 
e~ (14-5 hours); Pt + H} > Ir + He} and 
Ir}* > Ptif' + e- (28 minutes or 8-5 hours). It 
should be noted in connection with these reactions 
that in the case of the two forms of radioactive 
platinum, one emitted a positive electron in changing 
into iridium, and the other a negative electron in 
changing into gold. It was. difficult to interpret 
these changes with certainty, owing to the existence 
of so many wsotopes of platinum, but the first two 
reactions were probably correctly represented by 
the formule. Another txperiment to which the 
lecturer referred was the bombardment of bismuth 
with swift deuterons, which, he said, resulted in the 
production of a radioactive material having identical 
properties with a similar material produced natur- 
ally in the transformations of radium. The reaction 
was represented by the following formula: Bi" + 
H? > Biz? + Hi}. In this reaction a radioactive 
form of bismuth was produced with the emission of 
a proton, the radioactive bismuth being identical 
with radium E, and breaking up first into polonium 
with the emission of a f-particle, and then into 
uranium lead with the emission of an a-particle. 
Polonium, the lecturer mentioned, was the first of 
the radioactive elements separated by Mme. Curie 
in 1897 from uranium minerals. Lord Rutherford 
demonstrated the emission of a-particles from 
polonium in an interesting form of Wilson cham- 
ber, due to Dr. Bretscher, which enabled the 
effects to be projected on to the screen. The 
chamber, which was placed in the vertical plane, 
was closed at its ends by two glass discs, and round 
it was placed a rubber tube similar to the inner 
tube of a cycle tyre. On pumping air into the 
tube, the latter protruded into the chamber between 
bars arranged longitudinally around the periphery 
of the latter, thus increasing the air pressure in the 
chamber. Some polonium had been placed at the 
centre of the chamber, and when the air pressure 
was suddenly released, the tracks of the a-particles 
were seen on the screen radiating in all directions 
from the centre. 

Passing on, the lecturer said the most useful 
particle of all for transmutation experiments was 
the neutron, particularly the slow neutron. Neu- 
trons were obtained in a simple manner, and at the 
rate of a million or two per second, by bombarding 
beryllium with the a-particles from radium. The 
neutrons produced in this way were fast neutrons, 


| but they could be slowed down by passing them 
| through any substance containing hydrogen, such as 


paraffin. In this way more than 80 new radioactive 
isotopes of the elements had been discovered, most 
of which broke up with the emission of f-particles. 
Jsing slow neutrons to bombard iridium and silver, 
the lecturer showed that from the former a radio- 
active isotope with a half period of 16 seconds, and 
from the latter a radioactive isotope with a half 
period of 10 seconds, were produced. He then went 
on to consider the effect of neutrons on the heaviest- 
known element, uranium, which, he said, was 
particularly interesting because, in this way, it was 
possible to produce elements of higher atomic 
numbers than existed in nature. The first observa- 
tions on this question had been made by Professor 
Fermi and his co-workers in Rome, but during 
the past two years it had been studied extensively 
by Professors Hahn and Meitner in Berlin. The 
work was very complicated, involving the combina- 
tion of chemical and counting methods, and 
although the results were not all quite certain, 
some of them were very important. It must be 
borne in mind that in the case of uranium there 
were two series of natural transmutations occurring, 
and in investigating the effects of neutron bombard- 
ment considerable trouble was caused by these. 
In spite of the difficulties, however, nine new and 
distinctive radioactive bodies had been observed 
to result from the bombardment of uranium by 
slow or fast neutrons. All these bodies broke up 
with the emission of f-particles, and had halt-periods 
ranging from 8 seconds to 3 days; it might well 
be that other radioactive elements of still longer 
life might be observed in the future. Hahn and 
Meitner had shown conclusively that not only are 
three new radioactive isotopes of uranium formed, 
but also radioactive elements having higher 
atomic numbers than uranium. These trans-uranic 
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Fie. 11. Bounpary Lieut. 


elements, Lord Rutherford stated, had chemical | 
properties similar to those to be expected from | 
eka-rhenium, eka-osmium, eka-iridium and eka- | 
platinum, corresponding to elements of atomic 
numbers 93, 94, 95 and 96, respectively ; eka-gold, 
however, had not been directly observed. It had 
been found that the new radio-element formed from 
uranium by the capture of a neutron, broke up in a 
series of successive stages analogous in many respects | 
to the well-known sequence of changes which 
occurred spontaneously in uranium and thorium. 
The results indicated that three new radioactive 
series were formed, two of which probably arose 
from the main isotope of uranium, of mass 238, 
after the capture of a neutron, while the third | : 
might be due to a less abundant isotope of uranium, ‘ Sneed 
of mass 235. It did not appear that the bombard- 
ment of uranium by neutrons had any effect in| alloy, the gallery being screwed to the top of the stem. 
accelerating the natural disintegration of this | The gallery is also pinned to the stem by means of a 
element. A complex series of transformations also countersunk grub s rew which cannot be removed | 

without a screw-driver. The object of this is to render 


arose when thorium, the second heaviest element, | | ; ~ 
it difficult for unauthorised persons to remove the 
was bombarded by neutrons. 


, ., | gallery. 
Lord Rutherford concluded by remarking that if|~ qy¢ head of the fitting is in the form of an acorn- | 
& heavier projectile could be used for bombarding | shaped detachable glass globe, the lower part of which | 
experiments, it might be possible to produce other} jis silvered so that the orange light is visible over | 
trans-uranic elements, and thus “ to beat nature at | 360 deg. in azimuth and down to only 5 deg. below 
its own game.” the horizontal plane, as required by the specification. | 
|The silvered surface directs the light which would | 
| otherwise be emitted at more than 5 deg. below the | 
J " P — | horizontal on to a white-enamelled sheet-copper cone | 
AERODROME AND AIRWAY | the top of which fits round the top of the a. The 
LIGHTING. | cone is made in two pieces and is designed so that the 

lower part may be pushed up over the upper part, the 
| result being that, in the event of a collision, the whole | 

Bounpaky lights and obstruction lights, though fitting collapses quite easily. As the outer surface | 
comparatively simple and straightforward, must be] of the cone is white, it forms an easily discernible | 
designed for economical working in order to keep down | boundary mark in daylight, while at night. since the 
to a minimum the necessarily rather high costs of | light reaches the cone through the base of the acorn- | 
aerodrome lighting. The requirements to be complied | shaped glass globe, it appears orange in colour. The | 
with have already been briefly stated and it will be | glass globe, it may be noted, is attached to the gallery 
remembered that boundary lights are orange in colour,| by means of brass spring clips, these having been 
while obstruction lights for buildings, &c., are red. | found more satisfactory than the three clamping 
One of the cone-type boundary lights designed and | screws formerly employed. “ 
constructed by Messrs. The General Electric Company,| Another point of interest to which attention may | 
Limited, and installed by them at Croydon, and at| be directed is that the white-enamelled cone of the | 
many other aerodromes, is illustrated in Fig. 11, on| boundary light is normally of some help to the pilot | 
this page. These lights are operated on the constant-| in judging distance, but this would not be the case | 
potential series system and only one lamp is required | if the lower half of the cone were to be canted upwards 
for each light. The lamp used is of the 6-6-volt, by the action of a high wind. To prevent this, three soft- | 
6-6-ampere type, with an Edison screw cap and is | copper clips are inserted between the two parts of the 








| 
J 








(Concluded from page 430.) 





mounted on a 3-ft. stem. The base of the stem, | cone and these serve to prevent any relative movement | 
which passes down through the axis of the conoidal| of the two parts in the strongest wind. The clips, | 
pedestal shown in Fig. 11, is fitted with a weak safety | however, are sufficiently weak to permit the lower part 
nipple, which is designed to break when a force exceeding | of the cone to telescope over the upper part if the | 
80 Ib. is applied to the top of the fitting. The lamp is | boundary light should be knocked over by an aeroplane. 
fitted into a porcelain lamp-holder, which, in turn,| The safety nipple at the bottom of the stem, above 
is fitted, by means of a distance piece screwed with | referred to, is screwed into the centre of the cover of a 
® j-in. gas thread, into a gallery of silicon-aluminium | cast-iron box let into the ground and this box, which | 
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is provided with a sealing chamber and cable glands 
houses an isolating transformer having a ratio of | to 1, 
A single-core ring-main cable, which enters and leaves 
the box through the glands, is connected to the primary 
winding of the transformer, the secondary of which, of 
course, provides the current for the lamp. 

The design of Messrs. Chance Brothers’ boundar) 
light can be followed from the drawings reproduced 
in Figs. 12 and 13, on this page, with but little explana- 
tion. It should be pointed out, however, that in th 
latest type of boundary light made by this firm the 
pedestal is of conoidal form, designed to ensure uniform 
illumination over the whole surface. The lamp is 
enclosed in a fitting, the upper part of which consists 
of an aviation or orange glass dome and the lower 
part of a chromium-plated metal reflector, which 
directs light downwards on to the surface of the 
pedestal, through a clear-glass plate at the bottom 
The lamp is supplied with a current of 6-6 amperes at 
6-6 volts from the secondary of a transformer the 
primary of which is connected in a ring main; th 
failure of one lamp therefore will not affect others as 
it would if a simple series connection system were 
employed. As will be seen from Fig. 12, the trans 
former is located in a bitumen-filled box below th 
ground level, so that there are no high-voltage connec- 
tions above the ground. A collision with the boundary 
light will not, therefore, result in fire or electric shock, 
and as the whole unit is very light no material damag’ 
will be sustained by the aircraft. Figs. 14 and 15 
illustrate the design of one of Messrs. Chance Brothers 
obstruction lights in which a very simple automati 
system for ensuring continual service, in the event 0! 
failure of one of the lamps, has been incorporated. A 
feature of this system is the use of a special relay se 
designed that when the current is switched on it & 
fed to only one of the two lamps. Should this lamp 
fail, however, the relay operates and the second lamp 
is automatically brought into circuit. The electrica! 
arrangements will be clear from the wiring diagram 
reproduced in Fig. 16. 


Having described above the principal items of aero- 
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LIGHTING EQUIPMENT FOR AIR ROUTES. 
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drome-lighting equipment, we may conclude with a 
reference to the lighting of air routes for night flying. 

cons and obstruction lights are needed, and the 
requirements for these have been previously stated, 











.| but as the obstruction 
% lights do not differ materi- 
* ally from those used for 
| the same purpose in and 
| mear aerodromes, we need 
| not refer to them further. 
| Airway beacons, however, 
| inelude several interesting 
| features. On most of the 
established airways revolv- 
ing beacons are spaced at 

| intervals of 20 miles to 40 
miles, the light being of 
| | sufficient intensity to enable 
a pilot easily to see two 

beacons at once in clear 
weather, so that in these 
a _|} circumstances he can be 
| sure of his direction without 
the aid of navigating in- 
struments. When only one 
beacon is visible at a time 
with this spacing, he will 
generally pass within sight of the next beacon, 
even in the worst conditions under which night flying 
is possible, provided that he does not deviate by more 
than 5 deg. from the correct course, this being in 














accordance with the requirements of the specification, 
as stated above. It might, however, be difficult to 
limit the deviation to 5 deg. if conditions of low visi- 
bility should be accompanied by strong and variable 
cross winds, and in any case it is an obvious advantage 
if the pilot can determine both his position and direction 
relatively to the ground by the observation of a single 
beacon. 

This is possible with the rotating air-route beacon 
designed and constructed by Messrs. The General 
Electric Company, Limited, examples of which are 
illustrated in Figs. 17 and 18 above. The former 
shows a beacon exhibited at the British Industries Fair 
at Birmingham, and referred to cn page 230 ante. 
It is fitted with a 36-in. mirror, while that 
illustrated in Fig. 18 has a 24-in. mirror. Both are 
equipped with lamp-changing mechanism, so that a 
stand-by lamp is brought into operation automatically 
in the event of the failure of the service lamp. They 
are also both provided with an indicator lamp on the 
back of the beacon. The indicator lamp is visible 
only from the ground, its object being to warn an 
attendant that a lamp needs to be replaced or that the 
lamp-changing mechanism requires to be reset. The 
indicator lamp is particularly useful when the beacon 
is mounted on a high tower or is otherwise difficult of 
access, 
















488 


The most interesting feature of these beacons is, 
however, the method adopted to give the pilot an 
indication of his deviation from the correct course, 
and this is effected by rotating a pair of small shutters 
round the lamp in such a manner that the light is 
obscured over certain small angles as the beacon makes 
a complete revolution. The shutters, which can be 
distinguished in Fig. 17, are driven by gearing from 
the beacon-rotating mechanism, so that there can be 
no variation in the angles of obscuration. The beacon 
makes one revolution in three seconds, and the timing 
of the shutters is such that as long as the pilot 
approaches it within 3 deg. of his true course, he sees 
one flash for every two revolutions of the beacon, i.e., 
. series of single flashes at 6 seconds intervals. If he 
deviates by more than 3 deg. to the starboard hand, 
however, he sees two flashes with an interval of 
3 seconds between them, the two flashes being repeated 
it intervals of 9 seconds. If, on the other hand, he 
deviates by more than 3 deg. to the port hand, he sees 
flashes in groups of three at 3-second intervals, with a 
period of 6 seconds between the groups. These flashes, 
it should be explained, are confined to an angle of 
18 deg. on each side of the true course, so that if the 
pilot approaches in a direction making a greater angle 
than this he merely sees a series of single flashes at 
3-second intervals. Normally, of course, the flashes 
are given in two directions 180 deg. apart, so that they 
can be used for flying either way on a straight air 
route. If, however, the beacon is situated at a point 
at which the route direction changes, the shutter- 
rotating mechanism can be adjusted to give the flashes 
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identification light consists of a 200-mm. diamete 
dioptric lens fitted with red shades, the illuminan 
being a 250-watt gas-filled lamp, the whole housed in ¢ 


the outer dome, apertures being designed so as to give 
the required Morse letter. 


character, the screens are 


Morse identification characters. 
beacon in clear weather is of the order of 65 miles. 








SILENT GLIDING DOORS. 


Tue need for a sliding door which does not involve the 
interruption of the floor surface by channels or ridged 
runways, and is also noiseless by action, has led to the 
production of two types which fulfil these requirements 
and were shown at the recent Ideal Homes Exhibition 
at Olympia by Messrs. Silent Gliding Doors. Limited, 
53, Archer-street, London, N.W.1. 

The manner in which silent working has been obtained 
will be apparent from the accompanying sketch, which 
shows a flexible rubber track, which is carried on a 
grooved former of hardwood, and encased in a light 
steel channel. The entire weight of doors up to 2 tons 
is transmitted to the track by the treads of centrally- 
flanged runner-wheels. By the use of suitable rubber 








in the required directions, which will not then be in 
the same straight line. It should be pointed out, 
however, that the rotating-shutter mechanism cap | 
only be used effectively in connection with the parti- 
cular optical system employed with these beacons, in | 
which the mirror is of parabolic section in one direction 





and of elliptical section in another ; a specially designed 
refractor shown in Fig. 18 is also employed. 

It is, of course, essential that airway beacons, since 
they are generally installed in exposed positions, should 
be completely weatherproof and that the ingress of 
sand, dust, insects, &c., should be prevented. In the 
24-in. beacons, and in the earlier designs of 36-in. 
beacons, this is effected by accurately machining the 
moving parts in contact and the fitting of a special 
skirting. The latest 36-in. beacon, however, is now 
provided with a mercury seal. This is made by forming 
the upper part of the stationary base with a trough 
ind the lower part of the rotating body with a skirt 
which dips into the trough, the latter being filled with 
mercury. Any sand or dust, of course, floats on the | 
surface of the mercury in the trough outside the skirt 
and can be skimmed off at intervals. 

As a final example of apparatus of this class, we may 
refer to Messrs. Chance Brothers’ reflector-type airway | 





beacon, the design and construction of which can be 
followed from the drawings reproduced in Figs. 19 
to 22, on page 487. Of these illustrations, Fig. 
shows a front elevation, Fig. 20 a sectional elevation, 
and Figs. 21 and 22 sectional plans taken through the 
focal plane and through the stationary pedestal, | 


respectively, the latter showing the revolving gear. | houses, flats or offices, in order to save space, was also | action of the impactor. 


The beacon is designed to give a flash of 1,800,000 | 
candle power at 5-second intervals, the duration of the 
flash being about 0-14 second. It consists essentially 
of a 24-in. diameter, 12-in. focus ground and polished 
silvered-glass parabolic mirror, at the focal point of 
which is mounted a 14-kW lamp with a monoplanar 
filament, this lamp being carried in a lamp-changer 
which automatically brings a second lamp into focus 
in the event of failure of the main lamp. An auxiliary 
mirror is mounted in front of the lamp, and is so 
adjusted that an ‘mage of the filament is given below 
the lamp filament, thus giving a secondary beam from 
the mirror, this beam lying upon the main beam and 
so increasing the vertical divergence. A cylindrical 
metal louvre is carried on the same bracket as this 
auxiliary mirror, the object of the louvre being to 
prevent any spill light, é.e., direct light from the lamp 
filament, from escaping in unwanted directions through 
the front glass of the beacon. 

A ground and polished glass diverging prism is 
fitted across the front of the beacon inside the heat- 
resisting glass front, the object of this diverger being 
to collect 10 per cent. of the light in the main beam 
and to diverge it over a vertical angle from the hori- 
zontal to 20 deg. above the horizontal; thus a single 
flashing character of the beacon is visible from the 
horizon up to an angle of 20 deg. above the horizon 
over 360 deg. in azimuth. Two smail focusing tele- 
scopes are fitted to the mild-steel beacon body to enable 
new lamps to be focused accurately with respect to 
the mirror, to ensure that the beacon is working at 
maximum efficiency at all times. The flashing charac- 
ter of the beacon is obtained by revolving the whole 
of the lantern apparatus by means of a small electric 
motor and reduction gear at a speed of 12 r.p.m. A free- 
wheel arrangement is incorporated so that the beacon 
can be rotated by hand when required, as, for example, 











the depression in this track, caused by the central flange 
of the runner-wheels and giving the necessary guidance, 
disappears as the door is opened, leaving a perfectly 
flush floor surface. No suspending rollers or wheels are 
necessary, and any upper guide channel, or groove 
formed by beading, serves merely to guide the top of 
the door. Another advantage claimed for the system 
is that it enables smaller clearances to be used, thus 
reducing draughts. 

In the absence of wind there should no lateral pressure 
and little frictional resistance, so that practically silent 
travel is obtained in the case of heavy garage or ware- 
house doors. Examples of doors, both for garages and 


and we understand that a number have been supplied 
with satisfactory results to hospitals and schools. 
Another type of sliding door suitable for use in 


exhibited by this firm. In this case doors up to 80 Ib. 
in weight are suspended from a sliding fitting at the 
top, and it is claimed that this also gives silent opera- 
tion without requiring any projecting rail or recess in 
the floor across the door opening. 








LETTER TO THE EDITOR. 
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VIBRATION IN STEAM - TURBINE 
BUCKETS AND DAMPING’ BY 
IMPACT. 


To tHe Eprror or ENGINEERING. 

Str,—I was very interested in the letters of Mr 
Evelyn 8. Beale and Mr. W. Ker Wilson, published in 
your issue of April 9, on page 401, referring to my 
article on vibration in steam-turbine buckets and 
damping by impact. I would like to assure your 
correspondents, however, that I had by no means 
overlooked the effect of centrifugal force on the buckets 
and damping mechanism, but, in turbine work, it is 
always understood that the natural frequencies men- 
tioned are standing frequencies, unless otherwise stated, 
and this convention I eonsistently observed throughout, 
both in regard to the buckets and the impactor. I 
regret that this was not explicitly stated in the article. 

Taking first the running conditions, Mr, Ker Wilson 
quotes the usual formula for caloulating the frequency 
of a compound pendulum, substituting for “g” the 
centrifugal acceleration. Actually, there is also a 
periodic disturbing force, which is a function of the 
time, due to the action of gravity on the mass of the 
impactor. The cadial component of this force varies 
from mg to mg, where m is the mass of the 


clear-glass dome surmounted by a patent bird-scaring 
device. The Morse character given by the identification 
light is obtained by fitting a system of screens around 


between the main beam and the identification light ; 
so that the white | formula of vibration gives the frequency, f,, in eyelo. 
main beam is seen during the interval between the red 
The range of this 


when cleaning or focusing replacement lamps. The | is standing, the centrifugal acceleration is, of course, 


r | zero, and the frequency of the impactor, considered as a 
t | compound pendulum, also zero, except in the case of 
» | one or two buckets at the bottom of the wheel, wher 

| they would be free to oscillate, and where the frequency 
would be approximately unity. Similarly, the natura| 
frequency of the buckets will also differ as between 
+} running and standing conditions respectively, due 1 





To prevent confusion | the stiffening effects of centrifugal force which comes 


into play in the former case. The fundamenta| 


per second, as : 
1 [® 
ak & See 
where R, = stiffness in lb. per foot displacement, ani 
M = mass of the vibrating body. 
Suppose, now, the bucket to be supported in anothe: 


manner so that the elastic force is R.; then the new 
frequency will be 





1 /Re 
Brie VE * - * ® 
and if both stiffnesses act simultaneously, the frequene 


will be 
1 /Re + Re 
fm SEN ee, eS 
If R, and R, represent, respectively, the stiffness du 
to the elastic supports and the stiffness due to th 
centrifugal effects, f, in (3) above will be the running 
frequency ; f, being the standing frequency. 
Now, R, can be taken as proportional to the squar 
of the speed, N;, in revolutions per second, whenex 
R. = B(4 x M N's), 
| where B is an arbitrary coefficient usually referred 
| to as the speed coefficient, whence fr= Vf, + BN, 
|The coefficient B is best evaluated experimentally, 
jsince considerable variation may be caused by th 
fit of the bucket dovetail. 
Coming now to a consideration of the impact-damped 
| bucket under running conditions, it is true that the 
impactor, once stimulated, would tend to vibrate as « 
pendulum at its own appropriate frequency, if it wer 
free to do so. However, as Mr. Beale suggests, it is 
highly probable that it bounces on striking the walls 
| of the cylindrical hole and continues to rebound from 
| one wall to another, under the stimulus of the vibrating 
| bucket, with a more or less random motion. This 
| appears all the more likely when it is realised that th: 
free movement of the impactor is only very slightly 
restricted, the friction at the point of support being 
negligible and the restoring force at right angles to th« 
axis being also quite small. The results of tests also 
indicate a larger amount of damping than would 
| occur with single impact, i.e., impact without ricochet 
Such random motion is, of course, an advantage, sinc 
the more often impact takes place the more efficient 
| will be the damping. 
| Mr. Beale further raises the question of the serious 





; | folding partitions, were demonstrated at the exhibition, | ness, or otherwise, of beating, should it occur. I believe 


| that beating may occur at very small amplitudes, where 
the vibration is sufficient just to cause impact but not 
| large enough materially to interfere with the pendulum 
The experimental results 
|mentioned on page 306 in my original article lend 
weight to this idea, it having been observed that the 
damping effect does decrease at very small amplitudes 
Such beating would, of course, reduce the damping, 
but there seems little likelihood of any vibration ot 
large amplitude, such as Mr. Beale envisages, having 
| time to build up, for the reason that, as soon as the 
| amplitude materially increased, the impact between 
| the walls of the hole and the impactor would beeome 
| sufficiently violent to prevent its any longer oscillating 
| freely as a pendulum, whereupon normal impact, 4s 
| described above, would supervene, with consequent 
| increase in damping. 

| I welcome Mr. Beale’s further letter in your issue of 
| April 16, page 440, as I, too, am at a loss to understand 
exactly in what way the freely suspended impactor 
| can function as an absorber of energy unless impact b« 
permitted. The plea for a wider employment of the 
| electrical analogy is, I think, justified. Its application 
|clearly underlines his point, that mere transference 
| of energy through the medium of resonance without 
| provision for its dissipation does not constitute 4 
}damping mechanism. His remarks on the advantages 
of an aperiodic system are equally instructive. Inci 
dentally, these considerations supply the answer to his 
original query regarding beating, since 1t 18 clear that 
as soon as the vibration of the primary system, '-*- 
the bucket, becomes sufficiently great to engender! 
rapid dissipation of energy by the impactor by 
frequent and relatively violent impact, the impactor 
will no longer continue vibrating freely as 4 pendulum 
at its own frequency, but will be constrained to execut™ 
motion that is largely random, i.e., aperiodic. 

Yours faithfully, 
Avan L, Pacet. 


29, Warwick-road, 8.W.5. 





impactor. Considering now the case where the wheel 


April 19, 1937. 
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LABOUR NOTES. 


Tur central committee of the trade unions which 
have members employed in the engineering industry 
met in London last week for the purpose of formulating 
the terms of the new wages application which it is 
proposed to submit to the Engineering and Allied 
Employers’ National Federation. A report of the pro- 
ceedings, it is understood, is to be made to each of the 
associated unions. 





Representatives of the four main line railway com- 
panies and representatives of the National Union of 
Railwaymen, Associated Society of Locomotive 
Engineers and Firemen, and Railway Clerks’ Associa- 
tion met in London yesterday (Thursday) to consider 
the application of the workers’ organisations for 
improved wages and conditions. To-day, Friday, 
the National Shopmen’s Council will consider the 
application for a wages incfease by the unions which 
have members employed in railway workshops. 





As was expected, the ballot of the members of the 
\malgamated Engineering Union who are on strike at 
the Parkhead works of Messrs. Beardmore resulted in 
heavy majority for continuance of the stoppage. For 
remaining on strike, 1,015 voted, and for returning to 
work 64, According to the union point of view, the 
strike is now official. The stoppage of overtime, to 
which unions both inside and outside the Confederation 
of Engineering and Shipbuilding Trades are giving 
effect is notso. It is both a breach of union rules and 
a breach of agreements with the employers’ organisa- 
tions, and until the district committee’s ban is lifted, 
it is difficult to see how negotiations can begin for a 
settlement of either the Parkhead trouble or the strike 
of apprentices. 

The ballot of the members of the Mineworkers’ 
Federation of Great Britain on the question of a 
national stoppage in support of the men who are on 
strike at Harworth Colliery, went the way it was ex- 
pected to go. For tendering notices 444,546 voted, 
and against tendering notices, 61,445. The requisite 
two-thirds majority was, therefore, secured. A national 
delegate conference has been called for to-day to fix 
the date for tendering notices. 


A statement issued last week-end by Lord Ashfield, 
on behalf of the London Passenger Transport Board, 
showed what the effect would be on operation costs of 
the introduction of the 74-hour day desired by the 
London omnibus men. Lord Ashfield said :—‘ The 
men originally demanded a seven-hour day. They were 
afforded every opportunity to satisfy themselves that 
this was wholly impracticable, both from an operating 
and a financial point of view. They accepted this, but 
then returned with a proposal for a 74-hour day, which 
they claim to be a compromise. The 7}-hour day is 
equally impracticable in the existing circumstances of 
the board. The shortening of the day by half-an-hour 
for the central busmen alone would cost roundly 
650,0001. per annum. If this reduction of half-an-hour 
in the working day were extended to all members of 
the board’s staff, the total extra cost to the board 
would amount to 1,500,0001. per annum. No doubt, 
some savings could be secured as the board’s operations 
were adjusted to the new conditions, but such savings 
would not alter the position materially. Quite apart 
from the fact that the board are not satisfied that the 
demand for a shorter working day is justified, the 
board have not the financial resources which would 
enable them to contemplate such an additional burden 
of expense, nor do they see any means by which suffi- 
ent additional income could be secured at this time. 
The board have, therefore, no alternative but to refuse 
the union’s demand for a 7}-hour day, and to invite 
the public to judge of the rightness and appropriateness 
of their ax tion.” 

In the sixty-fifth annual report of the United Pattern- 
makers’ Association Mr. Findlay, the general secretary, 
‘tates that during the past year there was a net 
imerease in the membership of 441. Apprentice 
members now number 188, as compared with 124 in 1935. 
The gross income was 74,7901. 12s. 9d., or 19,5831. 
1%. 4d. less than in the previous year, and the gross 
*xpenditure 57,5751. 5s. 6d., a drop of 27,5891. 138. 3d. 
‘s compared with the figure for 1935. Included in 
= gross income is 8,7401. 19s. 8d. received from the 
linistry of Labour for State unemployment benefit, 
5.6501. refunds from Approved Society No. 256 plus 
331. l4s. 5d. refunds from members, 227/. 19s. from 
bs Political Levy, and 2501. 7s. 5d. refund from Stoke 
1. wn The gross expenditure included 8,5151. 
“1. Md. for State unemployment benefit less 131. 165s. 
refunds by members, 9, . 48. 10d. from the National 
et Insurance Commissioners for Approved Society 
“©. 256 benefits, and 1301. 48. 3d. expended on political 


income, 56,9871, 12s. 3d. ; expenditure, 39,4561. 188. 9d., 
giving an excess of income over expenditure of 17,5301. 
13s. 6d. “* We have had a very good year,” Mr. Findlay 
says. “Not since 1920 have we had a better—a 
percentage of 2-68 is reminiscent of the early years of 
the century. While we may deplore the cause, we 
cannot but be thankful that so many of our members 
who have had a gruelling time since 1921 have at long 
last got an opportunity of working at the craft they 
learned for the purpose of earning their living.” 


At the end of March, 7,688 members of the Boiler- 
makers’ and [ron and Steel Shipbuilders’ Society were 
“ signing the books,”’ as compared with 7,784 a month 
earlier. The number of members on superannuation 
benefit decreased from 1,652 to 1,643, and the number 
on sick benefit from 1,252 to 1,053. The expenses 
amounted to 2,905l. 11s. 2d.; in February they were 
3,228/. 15s. 3d. There was a net increase in the 
membership of 443. 


Commenting upon the improvement in the unem- 
ployment figures, Mr. Mark Hodgson, the general 
secretary of the Boilermakers’ and Iron and Steel 
Shipbuilders’ Society, says :—“‘ It will be noted that 
we still have over 7,000 of our members unemployed. 
It is alleged that certain employers when making their 
labour requirements known, are laying it down that 
none over 40 years of age need apply. If this be so 
they may rest assured that all the talk about labour 
shortage will go unheeded. It must be borne in mind 
that some of those now idle have had less care bestowed 
upon them during the lean years than the machinery 
has had in the yards and factories, and therefore, 
consideration and toleration will need to be shown 
towards them. They may require ‘tuning in,’ and 
we expect employers to play their part in the process.” 


The Ministry of Labour Gazette states that among 
insured workpeople between the ages of 16 and 64 
(excluding workers insured under the agricultural 
scheme) the percentage unemployed, including those 
temporarily stopped, in Great Britain and Northern 
Ireland, was 11-8 at March 15, as compared with 12-2 
at February 22, and 14-2 at March 23, 1936. For males 
alone the percentage at March 15 was 13-3, and for 
females 7-7. At February 22 the corresponding per- 
centages were 13-6 and 8-3, and at March 23, 1936, 
they were 15-9 and 9-4. 


At March 15 there were 1,359,556 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation, including about 20,000 
previously unemployed but registered in March for 
the first time as a result of the arrangements for the 
second appointed day for unemployment assistance on 
April 1. The total thus recorded was, however, 32,376 
less than at February 22, and 201,018 less than at 
March 23, 1936. It was made up of 1,076,103 men, 
38,514 boys, 203,152 women, and 41,787 girls. There 
were registered as unemployed, 118,641 men, 2,404 
boys, 43,751 women, and 2,881 girls who were on 
short time or otherwise temporarily suspended from 
work. The total of 167,677 was 5,843 more than at 
February 22, but 67,603 less than at March 23, 1936. 
Of persons who normally seek a livelihood by means of 
jobs of short duration, there were on the registers 
71,963 men, 154 boys, 1,830 women, and 21 girls. 
The total of 73,968 was 111 less than at February 22, 
and 11,709 less than at March 23, 1936. 





The total of 1,601,201 persons on the registers at 
March 15 included 1,350,556 insured persons who were 
applicants for insurance benefit or unemployment 
allowances, 136,012 other insured persons (including 
insured juveniles under 16 years of age), and 114,633 
uninsured persons. Of the 1,350,556 applicants for 
benefit or allowances, 731,778 had claims admitted 
for insurance benefit and 552,567 had applications 
authorised for allowances; the balance of 66,211 
included 36,926 persons whose position under the 
conditions relating to contributions paid and benefit 
received had not been determined, 8,426 persons who 
had been disqualified for short periods from receiving 
benefit, and 20,859 persons whose need had been held 
not to justify payment of unemployment allowances. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in March resulted in an increase of nearly 30,000I. in the 
weekly full-time wages of about 244,000 workpeople, 
and in a decrease of 501. in those of about 4,000 work- 
people. The principal groups of —— affected 
by the increases were coal miners in Cannock Chase, 


Radstock district of Somerset, and Scotland, and the 
employees of certain firms engaged in the chemical 
industry. The decrease affected coal miners in Leices- 
tershire. The changes so far reported in the first three 
months of 1937 are estimated to have resulted in“a net 
increase of about 192,0001. per week in the full-time 
rates of wages of 2,160,000 workpeople, and in a net 
decrease of 10,3001. in those of 87,000 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
March, was 53. In addition, 20 disputes which began 
before March were still in progress at the beginning of 
the month. The number of workpeople involved in 
the above disputes, including workpeople thrown out 
of work at the establishments where the disputes 
occurred, was about 33,000, and the aggregate duration 
in March of the disputes was estimated at nearly 
220,000 working days. 


The National Union of General and Municipal 
Workers have applied to the Iron and Steel Trade 
Employers’ Association for increases of wages. Their 
demands are: (1) That the basis earnings of adult 
workpeople with base wages between 5s. 2d. and 
5s. 8d. employed in the heavy steel trade shall be 
increased by 15 per cent.; (2) that all other datal 
workers whose base wage is more than 78. 8d. a shift 
shall have the base wage increased by 15 per cent. ; 
(3) that such weekly earnings (six shifts) on the new 
base wage shall be increased to include sliding scale 
at ruling percentage ; (4) that men employed in other 
sections of the industry whose wages are controlled by 
the steel industry shall have them increased by 15 per 
cent,; (5) that men engaged on part datal, part 
tonnage, shall have their base earnings adjusted to 
include the 15 per cent. ; (6) that the melters’ present 
sliding scale shall be so adjusted as to make provision 
for an increase of 15 per cent. in the total earnings 
of the men concerned. The employers have been 
asked for a conference to consider the proposals. 


Clause 68 of the Government’s new Factories Bill seeks 
to provide, among other things, that, subject to certain 
exceptions, the total hours worked by women and young 
persons in factories, exclusive of intervals for meals 
and rest, shall not exceed nine in any day, nor 48 in 
any week. When it came up last week in the Standing 
Committee which is considering the Bill, discussion 
took place on a series of amendments designed princi- 
pally to limit the hours of work of women in factories 
to 40 a week and the hours of work of young persons 
in factories to seven a day and 40 a week. Sir John 
Simon, the Home Secretary, said that he hoped to 
move an amendment on the Report stage to reduce 
the permitted hours of young persons between 14 and 
16, but he could not say whether the hours might be 
forty-two or forty-four or otherwise. There must be 
sufficient time for important industries to consider 
any reorganisation that might be needed, and the 
improvement ought not to come into force until two 
years had elapsed. Another condition was that it 
must be left to a particular industry to prove, if it 
could, that it should be given, by way of exception 
to the general rule, different hours from the statutory 
hours fixed. wyer 
For such exceptions, Sir John suggested, an industry 
should be required to prove that the additional hours 
which the industry required would not be injurious 
to the health of employees, that it was desirable for 
the proper carrying on of the industry that young 
persons should work those hours, and that the juveniles 
would be engaged in such work as helped them to train 
for processes in which older men were employed. The 
Government was not satisfied with the Bill as it stood, 
but it would not do to make the change without due con- 
sideration. He had asked for information from indus- 
tries, and was expecting to get a great deal which 
would be available when he moved the amendment 
on the Report stage. te 
Four large departmental stores in Chicago have 
voluntarily adopted a 40-hour week. This implies a 
reduction of 64 hours in the weekly working time 
without loss of pay, and affects more than 15,000 
employees. Although the number of hours under the 
National Recovery Administration was also 40, the 
system adopted at that time was somewhat different. 
The working hours then had to be “ staggered,” since 
the shopping hours extended from 9 a.m. to 5.30 p.m. 
The new shopping hours are from 9.30 a.m. to 5.30 p.m. 
That reduces the total working time by three hours a 
week. An addition of 15 minutes to the lunch hour, 
making it one hour in length, and two hours off during 
the week, make up the total of 6} hours to be sub- 








objects. The net trade-union figures were, therefore, 


North Staffordshire, Nottinghamshire, Derbyshire, the 


tracted from the previous working week. 
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THE NEWCOMEN SOCIETY. 


On April 21 simultaneous meetings were held of the 
Newcomen Society at the University Club, New York 
and the Royal School of Mines, London, at which two 
papers were read. The first of these was by Dr. A 
Raistrick and was on “ The Steam Engine on Tyneside, 
1715-1778." By a close examination of the valuable 
records preserved by the North of England Institute 
of Mining Engineers, Newcastle-upon-Tyne, it had been 
possible to trace the existence of no fewer than 104 
Newcomen engines in use in the Northumberland and 
Durham coalfields, prior to the advent of the improved 
engine of Boulton and Watt. Much of the information 
was gleaned from the reports contained in the “ View 
Books ” compiled by the “ viewers” or mining engi- 
neers of the day. An engine with a 33-in. cylinder 
apparently cost about 1,2001. to erect and about 4001. 
‘ea annum to work. There were, of course, no engine- 
vuilding shops in those days, the parts being obtained 
from various places and much of the work being done 
on the spot. An engine with pump barrels 12 in. in 
diameter and a stroke of 5 ft., working eight strokes a 
minute, would lift about 250,000 gallons from a 40- 
fathom shaft, while two horses working in three-hour 
shifts would draw about 67,000 gallons in the 24 hours. 
The cost of pumping by steam was about one-third of 
that of pumping by horses. Though after Savery’s 
death in 1715, the engines of Newcomen were 
exploited by the “ Proprietors of the Invention for 





Raising Water by Fire,” who, in an advertisement of 
1716, announced that engines were “at work in the 
counties of Stafford, Warwick, Cornwall and re | 
nothing had been found showing that the “ Proprie- | 
tors’ had any connection with the Tyneside engines, 
and the only conclusion to be drawn was that the 
Tyneside engines were pirated copies. 

In the second paper, by Professor J. W. Roe, it was 
shown that interchangeable manufacture began with 
firearms, and then spread to clocks, watches, sewing | 
machines, bicycles and automobiles. Jefferson, when | 
United States Minister in France, wrote home in 1785, 
describing how he went to the gun shop of Le Blanc and 
there was given parts of locks. “ I put several of them 
together myself,”’ he said, taking pieces at hazard 
as they came to hand, and they fitted in the most | 
perfect manner. The advantages of this, when arms | 
need repair, are evident.” Eli Whitney, in 1798, secured | 
a contract for 10,000 muskets, and in 1800, took parts 
of ten guns to Washiagton and assembled them without 
fitting, selecting the parts indiscriminately from each 
pile, to the amazement and satisfaction of all. Simeon 
North about the same time did much like Whitney. | 
Brunel's block-making machinery was not so much an 
example of interchangeable manufacture as of mass 
production. An interesting carly example of inter 
changeable manufacture was the making of wooden 
clocks in 1809 by Eli Terry of Connecticut. In 1814, 
he invented a new 30-hour, wooden movement, shelf | 
clock and soon was making ten to twelve thousand a | 
year. In 1848, A. L. Dennison first attempted to | 
manufacture watches by machinery and he was followed | 
by the American Watch Company of Waltham, Mass., 
where interchangeable methods were used for all parts 
except the jewel pivots, balance, and hair springs. 
At the Colt Armoury, erected by Elisha K. Root for 
the manufacture of Colt revolvers, a whole system of | 
jigs, fixtures, tools and gauges was worked out. No 
hand work was allowed. The result success, 
both mechanically and financially 
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THE SMITH WEAR AND LUBRI- | 
CANT TESTING MACHINE, 


Amone a number of interesting exhibits the | 
display of testing plant and apparatus held in London 
last week at the Institution of Civil Engineers, in con 

nection with the Congress of the International Associa 
tion for Testing Materials, was a machine for testing 
lubricants and the wearing properties of bearing 
metals designed by Mr. Robert L. Smith and produced 
by Messrs. C. Baker, 244, High Holborn, London, W.C.1. 
In this machine, photographs of which are reproduced 
in Figs. 1 and 2 o this page, a hardened-steel ball, 
1 cm, in diameter, is rotated at a high speed, on a 
horizontal axis, by an electric motor, and a small speci- 
men of the metal to be tested is pressed against the 
rotating periphery of the ball by means of a weight. 
The specimen, which is set at an angle of 45 deg. 
with the vertical, is flooded with oil, but the effect of 
the rubbing action of the ball is to produce a spherical 
impression on it similar to that produced in a Brinell 
hardness test. The diameter of the impression, and 
hence the spherical area of its surface, increases at first 
comparatively rapidly, and then at a diminishing rate 
until the increase eventually becomes imperceptible, 
the diameter of the impression then remaining constant. 
Mcasuring this diameter by means of a microscope fitted 
with an eyepiece scale, enables the area of the surface in 
contact with the ball to be calculated by the formula 


at 
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used in Brinell tests, and knowing the load on the 
specimen, the load per unit area at which wear becomes 
negligible under the conditions employed in the test 
is at once obtained. By repeating the tests with the 
same metal, but with different lubricants, the properties 
and the latter can be compared. 

Of the illustrations Figs. 1 and 2, the former is a} 
view of the front of the machine with the control panel | 
on the right, while Fig. 2 is a view of the back. A 
variable-speed motor, shown on the left in Fig. 1, 
drives a shaft, the free end of which is recessed to fit 
the steel ball, the latter being forced into the recess | 
by pressure applied through another short shaft coaxial 
with the motor-driven shaft. The ball is just dis- 
tinguishable below the microscope objective on the left 
in Fig. 2. The specimen, which is in the form of a disc | 
about 4 in. in diameter and } in. in thickness, is mounted | 
by a form of chuck in the cylindrical holder clearly | 
shown on the left in Fig. 2. The holder fits into a/| 
pivoted bracket, and is supported at its lower end by | 
a lever which extends towards the front of the machine, 








the 
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carrying the adjustable weight seen towards 
right in Fig. 1. The specimen holder, it may 
mentioned, can be rotated eccentrically about its axis 
so as to present 10 different surfaces to the rubbing 
action of the ball. It is, of course, essential to ensur 
an adequate supply of the required lubricant, and this 
is dropped directly on to the ball from a small cou 
tainer fitted with a short pipe in which a contr 
cock is inserted. This container is provided witl 


an electrical heating element for adjusting th« oil tem 


perature, which is measured by a thermometer. The 
oil which drops from the specimen is collected m 4 
cylindrical sump containing a fixed piston, ae sum] 

echamsl 


being raised and lowered at intervals by cam m 
in order to return the oil to the container through the 
vertical tube seen in Fig. 1. The piston, it should be 
noted, contains a filtering pad through which the oil is 
forced on the upward stroke of the sump, so that 4m) 


io : 2 r ~~ Lowevel: 
impurities are temporarily retained. They are, howe is 
washed out of the filter on the return stroke of ical PP , 
rtical pipe, 


by the downward flow of the oil from the v« 
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80 that they collect in the bottom of the sump and the 
filter is kept clean. 

The speed of the motor is regulated by the rheostat 
seen at the bottom of the control panel on the right in 
Fig. 1, the speed being read by an indicator mounted 
on the panel and graduated to show the peripheral 
speed of the ball directly in feet per minute. The 
speed range covered is from 100 ft. to 1,000 ft. per 
minute. The bevelled dial shown on the left in Fig. 1 
is driven from the motor shaft by reduction gearing 
having a ratio of a million to one. It is graduated to 
read the distance in feet traversed by the periphery of 
the ball in the course of a test, and can be set to stop 
the motor automatically after a given distance has been 
traversed. Provision is also made for loading and 
unloading of the specimen automatically during the 
‘course of a test. and also for stopping and starting the 
machine intermittently with the load on, in order to 
represent the conditions under which the bearing metal 
or lubricant is to be employed in practice. The micro- 
scope by which the diameter of the impression is 
Measured. as previously mentioned, is mounted on the 
pivoted bracket which carries the specimen holder, so 
that by tilting the latter the specimen can be brought 
into the optical axis of microscope to enable the impres- 
‘ion to be inspected or measured at any time ; it is not 
even necessary to wipe the oil from the specimen for this 
purpose. The microscope can also be used for examin- 
ing the surface of the ball, which can, of course, be 
easily replaced if it should become scratched or other- 
Wise damaged. 
ony be remarked, in conclusion, that the design of 
mals vac am is such that it can be readily adapted for 
sae ry special tests in addition to those above 
vith a It can, for instance, be used in conjunction 
oil file servations of the electrical conductivity of the 
i '. or for carrying out wear tests on the actual 

Pressions made in Brinell hardness tests. 





Unir Lenetu or Conveyor. 


BELT CONVEYORS FOR CLAYPIT 
OPERATION. 


MARKED advances have recently been made in the 
methods of handling the clay in claypits, the older 
methods of tubs with chain or rope haulages, or loco- 
motives, having been largely abandoned. A typical 
example of a modern completely-mechanised plant, 
in which the excavator is linked to the brick-making 
machinery by an easily moved belt conveyor, is afforded 
by the installation at the pit of Messrs. Henfield Bricks, 
Limited, Sussex. With the arrangement adopted in 
this case, the whole plant for digging and carrying the 
clay, consisting of a multi-bucket excavator and two 
conveyors, is run by one man, and needs no other 
labour to put the whole output of the claypit into the 
mixers at the brick works. 

The installation is illustrated in Figs. 1 to 7, on this 
page and on page 494, the relation of the claypit to the 
area being worked, and to the second area to be worked 
later, being shown in Fig. 2, and the clay pit itself in 
Fig. 1. The first ten feet from ground level consists of 
plastic clay, below which is a soft shale clay. The top 
20 ft. is being worked at present, after which the next 
20ft. will be taken by repeating the present operations. 
The excavator, which can be seen in Figs. 4 and 5, 
works backwards and forwards across the working 
face along rails, and delivers by an adjustable chute, 
clearly visible in Fig. 4, to a first conveyor, part of 
which is shown in the same figure. It will be seen 
from Fig. 1 that this conveyor discharges to a second 
conveyor which carries the clay to the brickworks mixer 
for the plastic process. The delivery end of this con- 
veyor is shown in Fig. 6. It should be explained that 
the irregular appearance of the rails in Fig. 4 is due 
to the fact that the part of the track on which the 
excavator is workirig has been slewed back, while the 
part in the foreground has not yet been moved. By 





moving one part at a time in this way, the excavator 
is never held up. After entering the second conveyor, 
the material can be diverted on to a branch conveyor, 
the position of which is shown in Fig. 1, by means of a 
fixed tripper with a two-way chute, the branch con- 
veyor feeding the rotary drier for making bricks 
by the semi-dry method. A view of the branch 
entering the drier house is reproduced in Fig. 7. The 
output is 100 tons per day of 10 hours, produced at a 
uniform rate and without interruptions. As already 
mentioned, the man in charge of the excavator also 
attends to the conveyors and makes sure that thev are 
running correctly. After the working face and the 
excavator have been advanced towards the first 
conveyor to the limit of adjustment of the chute, the 
conveyor is moved sideways as far as the chute can 
reach. The conveyor is 192 ft. long, and it is moved 
10 ft. when required, being slid bodily on skids by 
eight men spaced out along it. The total time required 
for this operation, including moving the driving gear 
and any necessary levelling, is only one hour. It 
will be clear from Fig. 2 that the whole of the area 
concerned can be worked economically by the con- 
veyors, since, as shown in the plan, after the first 
face has been taken its full distance, a second face 
can be formed on the other side of the main conveyor 
to deal with the second area, ultimately extracting 
the clay on both sides of the conveyor to a total depth 
of 40 ft. 

The conveyors have been supplied by Messrs. Mavor 
and Coulson, Limited, Bridgeton, Glasgow, S.E., and 
the excavator by Messrs. Richter and Pickis, London. 
The success of the installation is in no small measure 
due to the employment of the sectional belt conveyors 
made by Messrs. Mavor and Coulson. The conveyors 
are built up of unit lengths of inverted troughing, as 
shown in Fig. 3, the troughing forming a light rigid 
structure and carrying the idler rollers. The units are 
usually 12 ft. long, a length convenient for handling. 
The troughs are stiffened by saddles under the idler 
brackets, and make a support which is lighter than 
stringers and decking, and with a measure of resilience 
which has been proved to increase the life of the belt, 
The joints have enough rigidity sideways to make the 
conveyor easy to instal, and to preserve the alignment 
of the belt, and enough flexibility in the vertical direc- 
tion to ride easily over inequalities in the ground. As 
well as providing a support, the troughs form decking 
which covers and completely protects the return belt 
from end to end, so that no spillage can reach it. 
This provision is stated to be essential, as even the 
grinding of fine material between the belt and driving 
drum causes serious wear of both surfaces, while any 
clay reaching the idlers would cake on them and cause 
the belt to run crooked, and if lumps were allowed to 
lodge on the return belt, they might jam or damage it. 
The troughs are joined by cover plates, y Acme: off 
any of which the full width of the belt can be inspected 
while it is running. There is no need to raise the 
conveyor on trestles in order to inspect the return belt 
from underneath, as has to be done when stringers 
and decking carry the conveyor. The return idlers 
are placed between the units of troughing, as shown in 
Fig. 3, where they are casily accessible from the sides 
and from above. 

The mechanical strength of the belt on the main 
conveyor and the power of the driving gear must be 
enough for its greatest extension. The number of 
plies necessary in the belt and the power consumed are 
considerably reduced by the Mavor and Coulson grit- 
sts lamggy employed, which run on specially-made ball 

arings. The bearings are freed from initial load 
by reaming the roller bores and grinding the spindles 
accurate to within half-a-thousandth of an inch, thus 
ensuring an exact fit on the spindles. Instead of the 
ball bearings being tapped on to the spindles, and into 
the rollers, by hand, they are pressed in, the hydraulic 
press employed being so arranged that it cannot damage 
the bearings. 

Though the main conveyor can be protected from the 
weather by a light roof, as shown in Figs. 4, 5, and 7, 
the other conveyor must work in the open, with the 
idlers exposed to grit and dirt. All water and grit are 
excluded from the ball bearings by grease seals, any 
foreign matter trying to enter being trapped in a narrow 
passage between two labyrinth washers, and the dirt is 
carried out by clean grease forced out of the inside 
of the bearing by applying a grease gun to the nipple. 
Unless the conditions are bad, lubrication is only 
necessary at lengthy intervals. A grease nipple on 
each idler bracket directs the lubricant directly to 
each ball bearing, and not through one bearing to 
another. The passages for the lubricant are as direct 
as possible, and the nipples are protected by the 
belt from accidental damage. No dirt can work down 
the spindles into the bearings because the upper end 
of every inclined roller is a plane closed surface, as 
shown in Fig. 3; outboard bearings being unnecessary 
on account of the strength of the brackets and spindles. 
The true running of the belts is completely controlled 
by individual adjustment of the idler rollers and by 
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other provisions which make side guide rollers or 
swivel-mounted idler groups unnecessary. After the 
belts have been adjusted to run centrally, they continue 
to run true. The steady delivery from the multi- 
bucket excavator renders the type specially suitable 
for use with conveyors, and the regular and consistent 
feed to the mill is stated to be a great asset. The 
whole system described results in an unusually low 
power consumption and long life for the moving parts. 
In addition, the even skim taken off the working face 
ensures a thorough mixing of the beds excavated 
before the clay reaches the brick works, and the 
material is all delivered in small pieces. 








CONTRACTS. 

Messas. HARLAND AND Wo rr, Limrrep, have just 
shipped to New Zealand, from their Belfast Works, a 
Diesel alternator set for the Marlborough Electric Power 
Board, intended to act as a standby to the exist- 
ing hydro-electric plant. The set has a capacity of 
900 kW on a 12-hour rating, corresponding to about 
1,300 b.h.p. at 300 r.p.m. The alternator, which has 
been supplied by Messrs. Bruce Peesies anp Company, 
Limirep, Edinburgh, is of the three-phase type, wound 
for 6,600 volts, and arranged for a frequency of 50 cycles 
per second. The Diesel engine is a six-cylinder unit of the 
Harland-B. & W. two-cycle trunk type. 

Mr. A. Grosrer, Imperial House, South-street, London, 
E.C.2, informs us that Messrs. ORENSTEIN UND Koppert, 
4.G., Berlin, have secured a contract from the South 
African Railways for 96-lb. points and crossings to the 
value of approximately 30,0001. 

Messrs, Tur Brirish Taomson-Hovuston Company, 
LimireD, Rugby, have received an order from the London 
Passenger Transport Board (Railways) for a large number 
of traction control equipments for use with new Tube | 
rolling-stock. The equipments comprise control appa- 
ratus for driving and non-driving motor coaches and the | 
wiring of control and auxiliary circuits on motor coaches 
and trailers. The equipments will consist of electro- | 
pnheumatically-operated contactors and cam-operated | 
contactor groups, arranged to give series-parallel control | 
of two 140-h.p., 600-volt traction motors with auto 
matic acceleration and two weak field running points in 
parallel, in addition to the usual series and parallel 
points. 

Messrs. Tyr 





Brusn Evectrica, ENGIngerino Comp 
ANY, Limrrep, Loughborough, Leicestershire, have 
received a contract from the Grimsby Corporation for 
the supply and installation of a Brush-Ljungstriim 15,000- 








kW turbo-alternator set. The value of the contract is 
50,0001. 
PERSONAL. 
Covonge. 38. E. Monxnousn, M.1.E.E., general man 


ager of Messrs. North-Eastern Electric Supply Company, 
Limited, Carliol House, Newcastle-upon-Tyne, 1, 
been elected a director of the Company 
Mr. F, Siator has appointed 
secretary of the Ministry of Health. 


has 


been an assistant 


Messrs. SPaANNAGEL, Limirep, have transferred their | 
offices from 13, Rood-lane, London, E.C.3, to 13-15, 
Old Queen-street, London, 8.W.1. On the basis of a 


friendly arrangement with the previous agent, Mr. E. 
Milton Sellex, Messrs. Maschinenfabrik Augsburg-Niirn 
berg have transferred their agency to Messrs. Spannage!. 


Mr. Sellex will, however, be at the head of the firm’s | 
new M.A.N. Department. } 
Mr. E. W. Hives, who has been with Messrs. Rolls- 


Royce, Limited, 14-15, Conduit-street, London, 8.W.1, | 
since their earliest days, has been appointed a director 
of the firm in succession to the late Mr. Arthur Wormald 
The head office of Messrs. Tur Crerva Avroemo 
Company, Limrrep, has been removed from Bush House, 
Aldwych, London, W.C,2, and all correspondence should 
be addressed to the Company at The London Air Park, | 
Hanworth, Feltham, Middlesex A London office will 

remain at Bush House 
Messrs. J. W. Surru, owing to the continued expan- | 
sion of their business, are removing from High-street, | 
Coventry, to larger premises at 22, Warwick-row, 
Covent ry 
Str Haroityp Epcar Yarrow, Bart., C.B.E., has been | 
| 


elected to a seat on the board of the Midland Bank 
Limited. He has also been elected chairman the 
board of directors of the Clydesdale Bank, Limited, in 
succession to the late Mr. Henry Allan. 


ol 








Farapvay Hovus® Scro.arsurps.—-As a result of the 
entrance-scholarship cxaminations held at Faraday 
House Electrical Engineering College, Southampton- 
row, London, W.C.1, from April 6 to 8, Mr. E. Hamer, 
of Kilburn Grammar School, and Mr. F. D. Gill, of 
Staveley Grammar School, have been awarded the 
Faraday and the Maxwell Scholarships, respectively. | 
The former is valued at 80 guineas and the latter at | 
60 # year, and each is tenable for two years in 
College and one year in a works. Mr. E. R. Norton, of 
Weymouth College, and Mr. K. F. Shrubb, of Kilburn 
Grammar School, have been awarded exhibitions, the | 
first of 60 guineas and the second of 40 guineas per | 
annum, both tenable for one year in College and one | 
year in a works. Special entrance prizes of 20 guineas 
have been won by Mr. P. E. Felgate, of Selhurst | 





Grammar School, and Mr, J. A. Rees, of Westcliff High | 
Sebool, 





| Company, Limited, Central House, Newcastle-on-Tyne, 


} enlarged edition of their book, Standard Methods of 





RI 


ENGINEE NG. 


TENDERS. 
We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars | 
of the undermentioned tenders, the closing dates of which | 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference, numbers given. 

Air-Conditioning Plant for the Pathological Museum. 
Onderstepoort, Transvaal. Public Works Department, | 
Pretoria; May 21. (T. 2,521.) 

Vee-Notches and Sluice Gates for the Delta Sewage- | 
Disposal Works, comprising two 5-in. 90-deg. odieatalte| 
Vee-notches, having a 6-in. travel, a similar notch having 
an 11-in. travel, and eight 6-in. 90 deg. fixed Vee-notches ; 
eight 12-in. by 9-in. wall fixing sluice gates and twelve 
6-in., cast-iron flanged rising-spindle sluice valves. The 
City Council, Municipal Offices, Johannesburg ; May 19. 
(T. 2,622.) 





~Ve 
Overhead Electric Travelling Cranes, each having a 
maximum load capacity of 5 tons. Public Works Depart- 
ment, Pretoria; May 28. (T.Y. 2,523.) 

Steelwork for Bridges, including nuts, bolts and rivets. 
South African Railways and Harbours, Johannesburg ; 
June 7. (T. 31,330.) 

Traction Panel Assemblies, direct-current, 13, each 
comprising two slate panels complete with one 1,500- 
ampere circuit breaker, one ammeter, one indicating light 
fitting and knife switch, flat "bus-bar copper connections 
direct 





and wiring. The service voltage is 550/660 
current. The City Council, Municipal Offices, Johannes- 
burg; May 19. (T. 31,332.) 








BOOKS RECEIVED. 


Department of Scientific and Industrial Research. The 
National Physical Laboratory Report for the Year 1936. 
London: H.M. Stationery Office. [Price 2s. 6d. net.] 

United States Bureau of Labor Statistics. Bulletin No. 620. 
Wages, Hours and Working Conditions in the Folding- 
Paper-Box Industry, 1933, 1934 and 1935. Washing- 
Superintendent of Documents. [Price 15 cents.} 

Elements of Railroad Engineering. By the late | 









ton 


The 


Dr. Witt1amM G. RaymMonp. Revised by Proressor H. 
E. Riegs and W. C. Santer. Fifth edition, rewritten. 
New York: John Wiley and Sons, Incorporated. 
London : Chapman and Hall, Limited. [Price 21s. 6d. 
net.] 

Polygot Dictionaries Based on the “* One-Language 
System.” Volume: General Technical Terms. Issued 
in English, French and German. London: The Tech- 
nical Press Limited. Paris: Dunod. Munich : 
R. Oldenbourg. [Price 6s. r volume.] 


The Low Voltage Cathode Ray Puibe and its Applications. 
By G. Parr. London: Chapman and Hall, Limited. 
[Price 10s. 6d. net.) 

Mitteilungen aus dem Institut fiir Baustatik an der Hidg. 
Technischen Hochschule in Zirich. Memorandum No. 7. 
Die Methode der Grundkoordinaten. By Dr. sc. TECHN. 
G. Kruex. Zirich : A.G. Gebr. Leemann & Co. [Price 
7.20 Swiss francs.] 

Kerbspannungslehre. Grundlagen fiir Genaue Spannungs- 
rechnung. By H. Neusper. Berlin: Julius Springer. 
{Price 15 marks.] - 

Mitteilungen tiber Versuche ausgefithrt vom Osterreichischen 
Ei No. 174. Die Vorausbestimmung 
der Betonfestigkeit auf der Baustelle. By Dr.-Ine. F. v. 
Emrercer. Vienna: Osterr. Ingenieur- und Archi- 
tekten-Verein 

The Decibel Notation and its Application to the Technique 
of Power Transmission. By ALFRED Morris. Epsom : 
Dorling and Company (Epsom), Limited. 

Synthetic Rubber. By Dr. W. J. 8. Nauwron. London : 
Macmillan and Company, Limited. [Price 7s. 6d. net. 

The Association of Engineering and Shipbuilding Draughts- 
men. Data for the Design of Axial Flow Fans and Pumps. 
By R. Pootx. London: The Draughtsman Publishing 
Company, Limited. [Price 2s. net.] 


senbeton-Ausschuss. 








Evecrricrry Surety on THe Nortru-Easr Coast. 
The 1937 Year Book of the North-Eastern Electric Supply 


will enable readers to appreciate what is being done by 
a pioneer concern in electricity supply over large areas. 
The contents include an account of the proceedings of the 
forty-ninth Annual General Meeting of the Company, 
from which a number of interestmg figures can be 
extracted. For instance, the total connections now 
amount to 1,112,162 h.p., and new consumers are being 
added at the average rate of 58 per day. The total 
number of consumers 220,874. In addition, some 
90,000 receive a supply in bulk from distribution under- 
takings. There are several articles deali in an 
informative way with the use of electricity for various 
purposes 


is 


STANDARD METHODS OF METALLURGICAL ANALYsSIS.— 
Messrs. The United Steel Companies, Limited, 17, West- 
bourne-road, Sheffield, 10, have issued a revised and 


inalysis of Iron, Steel, and Ferro-Alloys, which was first 
published in 1933. The book contains detailed labora 
tory instructions for carrying out the analysis of the | 
various elements present in plain carbon steels, alloy 
steels, hematite and basic cast irons, ferro-alloys, and 
other materials employed in steel metallurgy. The | 
methods described, it is pointed out, are those employed | 
in the manufacture of the whole of the Unit Steel | 
Nee ned output. The new edition. which contains 
14 additional methods relating mainly to alloy steels and 
ferro-alloys, is obtainable, price 4s, 6d. net, from the 
address given above, 





| gone little change. 
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LAUNCHES AND TRIAL TRIPS. 


‘“*Cortnpa.”"—Cargo, passenger, and cattle-carrying 
motorship for the Australian coastal trade ; two-stroke, 
airless-injection, opposed -piston, three-cylinder oil engines 
installed by Messrs. Wm. Doxford and Sons, Limited, 
Pallion, Sunderland. Trial trip, April 7. Main dimen 
sions, 355 ft., by 48 ft. 4 in., by 25 ft. Built by Messrs, 
Short Brothers, Limited, Pallion, Sunderland, to the order 
of Messrs. The Australasian United Steam Navigation 
Company, Limited, London and Sydney. 

** Detius."’"—Single-screw cargo and passenger motor. 
ship for the Brazil and River Plate service ; two-cycle, 
double-acting Harland-B. & W. oil engine. Launch 
April 12. Main dimensions, 456 ft., by 62 ft., by 37 ft. 9 in, 
Built and engined by Messrs. Harland and Wolff. 
Limited, Queen’s Island, Belfast, for Messrs. Lamport 
and Holt Line, Limited, Liverpool. 

Barces.—Two open canal barges, each to carry 100 
tons. Launched recently. Main dimensions, 738 ft., by 
14 ft. 6 in., by 5 ft. 3in. Built by Messrs. Harland and 
Wolff, Limited, North Woolwich, London, E.16, for 
Messrs. Vokins and Company, Limited, London 

Moror Boats.—13 motor boats, each to carry 30 tons 
18-5 b.h.p., two-cylinder vertical heavy-oil engines: 
supplied by Messrs. National Gas and Oil Engine Company: 
Limited. Launched during April. Main dimensions, 
71 ft. 6 in., by 7 ft., by 4 ft. 2in. Built by Messrs. Harland 
and Wolff, Limited, North Woolwich, London, E.16, for 
Messrs. Grand Union Canal Carrying Company, Limited 
London. 

“ Kertey” and “ Linton.”—Two hatched 
barges, each to carry 250 tons. Launched in April. Main 
dimensions, 105 ft., by 24 ft. 9 in., by 6ft.9 in. Built by 
Messrs. Harland and Wolff, Limited, North Woolwich, 
London, E.16, to the order of Messrs. Associated Portland 
Cement Manufacturers, Limited, London, 

“ Torr Heap.”—Single-screw cargo steamship ; triple 
expansion engine working in conjunction with a Harland 
Elsinore system exhaust turbine. Trial trip recently, th 
vessel proceeding to Canada on her maiden voyage on 
April 17. Main dimensions, 424 ft., by 58 ft. 6 in., by 
37 ft. 3 in. Built and engined by Messrs. Harland and 
Wolff, Limited, Belfast, to the order of Messrs. The Ulster 
Steamship Company, Limited, Belfast. 


Swi 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 





Iron and Steel.—No appreciable change has taken 
place in the condition of the raw and semi-finished steel 
trade, but reports from the heavy machinery and engineer 
ing branches indicate that the influx of orders reaches a 
high level. Following the advice of steel producers 
that users should not place orders for steel in bigger 
quantities than they immediately require, the steel 
shortage shows slight signs of easement. Supplies. 
however, are still insufficient to go round, and no marked 
change can take place until furnace extension schemes 
have been completed. These are being rushed throug) 
at top speed, and at some works new melting plant is 
already in operation. There is a heavy demand fo 
structural steel. Cold-rolled strip is an active line 
Rolling mills, forges, and press shops are all bus) 
Railway rolling-stock departments are accounting for 
bigger turnover. The bulk of the business is on home 
account. British railways are bigger buyers of rails 
points, and crossings. ‘The call from abroad still leaves 
much to be desired. While it is true the gross volume 
of business in that connection is larger than a year ag 
it is considerably less than ten years ago. This decline is 
due to a loss of Indian orders and business with the Far 
East generally. South Africa and South America ar 
taking bigger tonnages. Armament-making works are 
operating to capacity. Another eee section 1s 
that devoted to the production of shipbuilding requisites, 
such as forgings anil cist ings, engine parts, and turbine 
blading. Large hollow forgings and boiler drums are 
in demand in connection with electric power-station 
extensions in various parts of the country and abroad 
Work is proceding apace on the manufacture of forged- 
steel high-pressure vessels for hydrogenation purposes 
in Italy. The finished forging of each vessel is 60 ft 
long and weighs 85 tons. The special steel branches 
continue to be exceptionally busy. Outputs show 4 
continual rise. More high-frequency and electric-ar 
furnaces are being put down with a view to augmenting 
output. Production of aircraft steel reaches a parti 
cularly high level, while there is a heavy demand for 
automobile steel and fittings. Makers of agricultural 
machinery and parts report the seasonal call has reached 
expectations. he tool-making branches are operating 
to capacity. Engineers’ small tools are a particularly 
healthy line. 

South Yorkshire Coal Trade.Improved 
continues to be done on export account. More 
are passing, and there is a larger number of inquiries 
in circulation. Business for prompt shipment is some 
what restricted owing to supplies showing # tendency 
to decline. All grades of steam coal are in demand, hilt 
there is a better call for South Yorkshire hards, washer 
nuts and small grades. The inland position has under 
Industria! fuel is in heavy request 
Railway companies are buying bigger tonnages, while 
the textile trades are consuming larger lots. The house 
coal position is much the same. Foundry and furna ; 
coke are active lines. Quotations are: Best hand-picke¢ 
branch, 27s. 6d. to 298.; best South Yorkshire, 24s. to 
best kitchen, 20s. 


busines 
orders 


26s.; best house, 22s. to 24s. ; 3 - hest 
21s. 6d.; best Derby selected, 238. 6d. to 24s. ; best 
Derby seconds, 22s. to 23s. ; best Derby brights, 21s 
23s.; best large nuts, 20s, to 21s.; and best kitchen 
nuts, 188, to 198, 








eS 


or 
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NOTES FROM THE NORTH. 


Griascow, Wednesday. 


Scottish Steel Trade.—The Scottish steel makers are 
still being pressed by consumers for supplies of steel in 
order to keep moving, and every endeavour is being 
made to avoid ny ea ut with the demand 
so heavy it is being found somewhat difficult to satisfy 
everyone. The raw material position is still serious 
and has not eased to any extent, although it is hoped that 
better supplies will be forthcoming before long. The 
various shipyards are accounting for a large percentage 
of to-day’s production of heavy material, while con- 
structional engineers have so much work booked that 
their demands amount to a considerable tonnage. In 
the black-steel sheet trade all classes of sheets are in 
great request and plant is being kept running at full 
pressure. Home prices of steel have not yet been changed, 
but the Management Committee of the British Iron and 
Steel Corporation have made substantial advances in 
prices for the Empire markets. The following are the 
current quotations: Boiler plates, 101. 0s. 6d. per ton ; 
ship plates, 92. 108. 6d. per ton ; sections, 91. 3s. per ton ; 
inedium plates, 91. 188. per ton ; and black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 141. per ton; and 
yvalvanised corrugated sheets, No. 24 gauge, in minimum 
{-ton lots, 171. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland malle- 
able-iron trade there has been no change in the position, 
and makers are all exceedingly busy. Raw material is 
still a source of trouble, but endeavours have been made 
to fix up supplies of the necessary scrap on a similar 
basis to the arrangements made for steel scrap. The 
re-rollers of steel bars,continue to be fully employed 
and the tonnage of semies coming forward is just enabling 
the makers to maintain output. The price of steel bars 
for export has been advanced by 30s. per ton, and the 
fullowmg are the current market quotations: Crown 
bars, 121. 7s. 6d. per ton for home delivery, and 111. 17s. 6d. 
per ton for export; and re-rolled steel bars, 91. 10s. per 
ton for home delivery, and 111, per ton for export. 

Scottish Pig-Iron Trade.—Very busy conditions rule 
in the Seottish pig-iron trade and there has been no 
falling off in the demand. Consumers are very pressing 
for supplies as they themselves have heavy commitments 
to face. No addition has yet been made in the number 
of furnaces in blast and until some additional furnaces 
are put into operation, production in the steel and foundry 
trades will be hampered. Prices are unchanged and 
are as follows: Hematite, 98s. per ton, and basic iron, 
S2s. 6d. per ton, both delivered at the steel works ; and 
foundry iron, No. 1, 908. 6d. per ton, and No. 3, 88s. per 
ton, both on trucks at makers’ yards. 

Empire Exhibition at Glasgow.—Intimation has been 
made that the authorities of the Empire Exhibition, 
to be held in Glasgow next year, have given out another 
building contract. It is for the supply of the steel work 
for the concert hall, restaurant and art gallery, and the 
successful firm is Messrs. A. and J. Main and Company, 
Limited, structural engineers, Possilpark, Glasgow. 
The quantity of steel required is estimated at about 
1) tons. 

Diesel-Engine Contract.—Messrs. John I. Thornycroft 
and Company, Limited, London, have received orders 
'o supply all the Diesel engines for the lifeboats to be 
installed on the Cunard White Star liner No. 552, which 
is being built at Clydebank. They have also received 
. sumilar order for the Cunarder being built at Birkenhead, 
~ — orders mean the construction of 40 Thornycroft 

lesel engines. 











_ BRITISH STANDARD METHODS FoR TESTING PuMPs.— 
The British Standards Institution, 28, Victoria-street, 
London, 8.W.1, has issued three specifications dealing 
with methods for testing pumps. The first, No. 722- 
1937, refers to borehole and well pumps, and the second, 
No. 723-1937, to sewage pumps. The third publication, 
No. 724-1937, deals with vaporising-liquid pumps and 
's applicable to pumps handling liquids liable to vaporise 
under a lowering o pressure which may be produced, 
such as pumps for handling hot boiler-feed, condensate- 
*xtraction pumps and petrol pumps. Appendices are 
included giving densities and viscosities at various 
temperatures, notes on centrifugal-pump characteristic 
curves, and a typical pump-test sheet which incorporates 
all the information usually required. Copies of the three 
Specifications may be obtained from the B.S.I. Publica- 
tions Department, price 3s. 8d. each, post free. 


_ RAFT APPRENTICES FOR THE Roya Arr Force.— 
; he Air Ministry informs us that there are 1,300 vacancies 
for well-educated lads, between the ages of 15 and 17, 
~ training as aircraft apprentices. After three years’ 
rough training as fitters, wireless-operator mechanics, or 
re trument makers, such lads go to operational squadrons, 
ng training schools or workshops, where they are 
“mployed as skilled tradesmen. For a portion of their 
minimum period of 12 years’ service they may be with 
jo rhe Air Foree overseas. If their service is not 
tong r ed beyond 12 years, they receive a gratuity of 
whi. pot catering the R.A.F. reserve for a few years, 
“~ their training provides them with outlets in civil 
om Apprentice t ing takes place at well-equipped 
— al schools at Halton, Bucks., and at Oranwell, 
pa en , There are at present 5,000 apprentices under. 
on ns raining and among them are boys from the 
all ane, including a recent entry from Rhodesia. 
rece eens are of secondary-school standard and 
ee high rates of pay on the completion of their three 
tthe = if iate application for particulars 
the Air Mine should be made to any schoolmaster or to 
toed inistry (Dept. I. of R.), London, W.C.2. The 
ng date for the receipt of applications is May 4. 


rn 


_ ENGINEERING. 














NOTES FROM CLEVELAND AND | 
THE NORTHERN COUNTIES. 


MIpDLEsBRoUGH, Wednesday. 


The Cleveland Iron Trade.—The Cleveland iron market 
is now completely idle. Salesmen are not prepared to 
discuss business on any terms whatever, and they have 
a difficult task in endeavouring to placate old customers 
who are not getting the deliveries they require for normal 
industrial purposes. The fact is that an increased output 
of steel has only been attained by diverting a large 
Pp rtion of the blast-furnace plant to the production 
of ic iron for the steel furnaces. Actually, of 32 
stacks at work in this area, only one is at present making 
Cleveland iron, and, as a consequence, where deliveries 
have not been entirely suspended they have had to be 
seriously curtailed. The position is thus very difficult 
for producers and consumers alike and, unfortunately, 
no hope can be held out that arrears will be overtaken 
im the near future. Market anticipations are that pig- 
iron prices may be advanced lds. to 20s. per ton, but 
consumers would confront this st with lighter 


OF MEETINGS. 


Inon anv Street Instrrure.—To-day, The Institution 
of Civil Engineers, Great George-street, Westminster, 
8.W.1. Conclusion of Annual Meeting. 10 a.m., pre- 
sentation of various papers for discussion. 2.30 p.m.. 
presentation of remaining papers for discussion. For 
programme, see page 343, ante. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, S.W.1. General 
Meeting. “Present Tendencies in Water Turbine 
Machinery,” by Mr. A. A. Fulton. Friday, May 7, 6.30 

.m. Informal Meeting. “ Through America with the 

orld Power Conference,” by Mr. John Rogers (with 
film). 

InstiruTioN oF ELEcTRICAL ENGINEERS.— Wireless 
Section: Wednesday, May 5, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘“‘ Constant Temperature : 
A Study of Principles in Thermostat Design and a Mains- 
Operated Isothermal Chamber Constant to One Thous- 
anth of a Degree Centigrade,” by Mr. L. B. Turner. 
Institution: Thursday, May 6, 6 p.m., Savoy-place, 


NOTICES 





hearts if there were any assurance that increased t« re 
would be available after future price levels have been 
determined. In the meantime, current prices are 
merely quoted as governi current deliveries, these 
prices being based on No. 3 Cleveland g.m.b. at 81s. per 
ton in the Middlesbrough area, and 84s. in Falkirk. 


Hematite —There are still nine blast-furnaces in this 
area making hematite and, in addition to very large 
distributions to home consumers, a few small parcels 
are still being shipped abroad. But here also the demand 
exceeds the supply, and while some of the pressure may 
be due to the desire of the consuming trades to increase 
their stores before the rise in prices takes place, there 
is no reason to doubt that a bigger output could 
readily absorbed. Unfortunately, output is conditioned 
by the available supplies of ore and coke, which are both 
scarce and expensive, so much so that the cost of produc- 
tion exceeds the current quotations which are based on 
East Coast hematite, No. 1 quality, at 98s. (less 5s. 
rebate) for North-East Coast and Scottish deliveries. 


Foreign Ore.—Imports of foreign ore into the Tees 
this month already exceed 200,000 tons, and one interest- 
ing arrival last week was a small ‘0 direct from Bilbao. 
A number of ships are already | ed for the Tees, and 
some of these may shortly run the gauntlet. Meanwhile, 
supplies from other parts are maintained, but existing 
conditions are so difficult that merchants are not in a 
position to quote for new business. 


Blast-Furnace Coke.—A big new battery of coke ovens 
in this area has just been lighted up and although none 
of the output is likely to come onto the market, it should 
indirectly help to ease the situation. At the moment, 
however, supplies are still scarce, and 35s. per ton is still 
a minimum quotation for good blast-furnace qualities, 
delivered here. 

Manufactured Iron and Steel.—Foreign steel semies 
continue to arrive in the Tees in very meagre quantities, 
and the lack of supplies is causing serious industrial 
embarrassments. Output of structural steel falls short 
of current needs and there is a steady and expanding 
flow of specifications from shipbuilders. Sheet makers 
are fully ked for considerable periods ahead, but are 
working below capacity owing to the shortage of sheet 
bars. As the steel makers are meeting later in the week, 
an early announcement in regard to the new controlled 
prices of finished steel is anticipated. In the meantime, 
it may be significant that export prices to European 
markets have been increased, the approved advances 
being 20s. per ton on steel plates, 30s. on re-rolled steel 
bars, and 358. on steel sections. Other quotations to 
home consumers are still nominally unchanged, as 
follows : Common iron bars, Ill. 17s. 6d.; steel bars, 
91. 108.; steel billets (soft), 61. 58. ; steel rivets, 131. ; 
iron rivets, 151. 128. 6d. to 161. 2s. 6d. ; steel boiler plates, 
101. Os. 6d. ; ship bridge and tank plates, 91. 108. 6d. ; 
angles, 91. 38.; joists, 91. 3s.; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 91. for 
smaller lots ; -plates, 121. 10e; black sheets, home 
and export, 14l.; galvanised, 171. home and 16l. 15s. 
export. 








GENERATION OF ELECTRICITY IN Great BRITAIN.— 

the first three months of 1937, the total amount 

of electricity generated by authorised undertakers in this 

country was 6,194 million units, compared with 5,547 

million units for the corresponding period of 1936. The 

increase of 647 million units represents an increase of 
11-7 per cent. 


Tse Frenca Trx-PLate anp Cannine InpustTRY.— 
The International Tin Research and Development 
Council, Manfield House, 378, Strand, London, C.2, 
has were published the fifth of its series of Bulletins. 
This, which is blished in the French lang , is 
entitled Le Fer- et les Conserves en France, and con- 
tains a short account of the life of Nicolas Appert (1750- 
1840), who, it is stated was the originator of food canning, 
and articles on the organisation, extent and distribution 
of the French canning industry, the various methods 
employed and the range of food products preserved by 
canning. Numerous excellent photogravure plates are 
included showing the preparation and canning of peas, 
plums, tomatoes, mushrooms, sardines, tunny, meat, 
milk, and other foods, and also the various methods 
employed for manufacturing tin-plate and cans. The 
Bulletin has been prepared VOffice Technique pour 


Utilisation de l’Acier (Otua), and constitutes an interest- 
ing and useful contribution to the literature on the 








subject with which it is concerned. 


Victoria-embankment, W.C.2. Annual General Meeting. 
Faraday Lecture: “Electricity in the Hospital,” by 
Mr. R.8. Whipple. Meter and Instrument Section : Friday, 
May 7, 7 p.m., Savoy-place, Victoria embankment, W.C.2. 
Lecture: ‘‘ Fundamental Electrical Measurements,”’ by 
Sir Frank E. Smith. 

Institute oF Mrrais.—Wednesday, May 5, 8 p.m., 
The Institution of Mechanical Engineers, Storey’s-gate, 
Westminster, 8.W.1. Annual May Lecture: ‘‘ The Flow 
of Metals,”’ by Professor E. N. da C. Andrade. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Welsh Coal Trade.—A brisk demand was again en- 
countered for all grades of coal on the Welsh steam coal 
market throughout the past week. Business, however, 
was greatly hampered by the shortage of supplies and 
only a very limited number of fresh orders could be 
negotiated for early loading. There was no sign of any 
falling off in the interest displayed by foreign buyers, and 
shipments from the docks, though not so active as in 
the previous week, continued to show good improve- 
ment on a yearago. Deliveries to France, South America 
and Italy were extensive, and it was understood that 
customers in the latter market were urgently in need of 
further supplies. News was received on the market 
that the Portuguese Railway had deferred making 
allocations in respect of 50,000 tons of small coals. It 
will be remembered that these buyers were recently 
inquiring for about 80,000 tons of coal, orders for 30,000 
tons of which were placed with German exporters. It 
was understood that they postponed making a decision 
on account of the high values now ruling for these classes 
of fuel. Large coals continued in sustained request, 
but supplies particularly over the next month or so 
mente extremely difficult to secure and prices of the 
best Admiralty and Newport grades advanced to 25s. and 
26s. per ton. Outputs of the washed small and sized 
kinds were fully disposed of over several months ahead 
and a strong tone ruled. Throughs were also scarce, 
but cobbles were in slightly quieter demand, although 
values were firmly held. Cokes were active, but with 
— still insufficient to meet requirements prices were 
well held. 

Iron and Steel Trade.—There was no slackening in 
activities in the iron and steel and allied trades of South 
Wales and Monmouthshire last week and productions 
were generally well maintained. Nevertheless some 
difficulty was experienced in keeping pace with current 
deliveries and most concerns were heavily committed 
for some time ahead. Fresh business as a result was not 
easy to arrange. 








REOPENING OF CopPpER MINE IN British COLUMBIA. 
We are informed that the Copper Mountain mine and the 
Allenby Mill, British Columbia, which are controlled by 
Messrs. The Granby Consolidated Mining and Smelting 
and Power Company, Limited, are to be reopened shortly 
after being closed for some time. 





ExPanp1nco Fastenines.—A book of nearly 200 pages, 
entitled Modern Fixing Practice, has just been published 
by Messrs. The ee Compt, Limited, Rawlplug 

ouse, Cromwell-road, London, 8.W.7. Divided into 
10 sections, nine of these deal with the applications of 
the various products of the firm in different trades and 
professions, the authors of the articles being concerned 
in such applications. The well-known fibrous plug is 
dealt with, as also the Rawlplug bolt anchor and the 
Rawlbolts, the two last being metal expanding shells 
for securing machinery, &c., to foundations. The white 
bronze plug, for use in outdoor work where a metal 
fitting is specified, is also described. This consists of a 
sleeve with three internal longitudinal flanges, which 
on the entering screw being driven home expand the 
sleeve and cause it to grip the sides of the hole. The 
remaining chapter consists of an interesting outline by 
the inventor of the genesis and development of the 
Rawlplug, on which some 20,0001. has — spent in 
experimental work. The book is fully illustrated and 
contains records of various tests and some appropriate 
general tables. It is sold at the price of 3s. 6d., but we 
understand that responsible persons on production of 
their business card can obtain a copy free by application 
to the address given above, 
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HIGH-TENSILE STRUCTURAL 
STEELS. 


‘““ WHEN armourers temper in the ford the keen- 
|edged pole-axe or the shining sword, the red-hot 
| motes hisses in the lake.’ This vivid rendering by 
Pope, of a reference by Ulysses to the age-old practice 
|of tempering steel, pictures the early metallurgists 
at their work; and although the sword, the shield, 
and battle-axe have long since been replaced by 
small arms of different and more effective types, 
while methods are continually being adapted to 
continually-increasing standards of diversity and 
efficiency, heat treatment is still an important 
weapon in the armoury of modern metallurgical 





conductivity make their use essential irrespective 
of cost. For buildings and heavy engineering 
structures, the necessity for more efficient materials 
than mild carbon steel has been met almost wholly 
by the introduction of higher strength alloy steels. 

Developments in this connection were recently 
outlined, and some problems arising from them 
were discussed, in a symposium of papers on “ Struc- 
tural Applications of Steel and Light-Weight 
Alloys,” taken some time ago by the American 
Society of Civil Engineers, and published in that 
body’s Proceedings for October last. In particular, 
a section entitled ‘Structural Applications of 
Special Steels”? contained a paper on “ Actual 
Applications of Special Structural Steels” by V. D. 
Beard, and one on the ** Evolution of High-Strength 
Steels used in Structural Engineering” by Leon 8. 
Moisseiff. In a brief outline of the development of 
structural mild steel from wrought iron, Mr. Moisseiff 
introduced an apt simile. ‘* The demand,” he said, 
“was not for steel of higher qualities developed 
like a race-horse—highly nervous in behaviour— 
to meet special requirements, but a dependable 
material that could stand abuse in fabrication— 
developed like a truck (dray) horse and possessing 
as little temperament.’’ These same qualities of 
dependability and lack of temperament are just 
as important in the special steels required for 
structural work. Lack of temperament implies 
ductility in use, workability in fabrication, and a 
material which is easy to handle. The remarkable 
uniformity achieved by the application of modern 
methods of mass production in the rolling mills is 
evidenced by the very small weight per ton of test- 
pieces required to establish the quality of the 
material. If ductility and workability can also be 
assured, advantage may be taken of the higher 
strengths of alloy steels. An increase in ultimate 
tensile strength alone is of little use without higher 
values of yield-point and elastic limit. An increase 
in yield strength follows an increased ultimate 
strength, but the margin between the yield point 
and the elastic limit in heat-treated, drawn and 
alloy steels generally tends to become greater, with 
the result that the yield point is no longer so 
valuable a criterion as in the case of mild steel. 
Moreover, since an accurate determination of the 
elastic limit, involving measurements of the rate 
of creep at different loads, is impracticable in 
connection with any normal process of commercial 
testing, ultimate strength becomes correspondingly 
more important as a basis for the comparison of 
different materials and for the determination of 
working stresses. 

The increased tensile strength made available 
in alloy steels is not accompanied by any increase 
in the modulus of elasticity, so that working stresses 
in compression cannot be increased in the same 
proportion as stresses in tension. The need for 
allowing for this is well illustrated by tests, the 
results of which have been published by a British 
firm of steel manufacturers, concerning the relative 
strengths of 12-in. by 8-in. heavy beam sections of 
mild steel and high-tensile alloy steel; these 
showed a 66 per cent. increase in the strength for 
higher tensile steel for struts 10 ft. long, but an 
increase of only 30 per cent. in tests on similar 
struts 20 ft. long. Thus the advantage of higher 
strength steel rapidly diminishes as the slenderness 
ratio is increased. There seems, however, to be 








science. Recent engineering progress is, however, 
to an even greater extent due te improved knowledge 
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and control of chemical action, and, in the field of 
structural engineering, to the discovery and commer- 
cial production of an ever-widening range of ferrous 
and aluminium or magnesium alloys. 

The rapid development of light-weight alloys 
during the past thirty years is linked up with the 
corresponding remarkable evolution of the motor 
and aircraft industries. The wants of designers 
are supplied by metallurgists, and improved 
materials in turn result in more exacting require- 
ments, so that a self-energising cycle of supply and 
demand has been established. Materials developed 
for special purposes become available in other 
spheres, but the high cost of the light-weight, as 
compared with the ferrous, metals and alloys tends 
to restrict the use of light alloys to cases where their 
qualities in respect of density or thermal or electrical 











little reason for insisting upon a lower ratio of 
working stresses in compression on very stiff 
sections, as compared with the ratio of permissible 
stresses in tension for the two materials, as was 
required in the design of the Sydney Harbour 
bridge. In that case the specification of the 
maximum stresses in compression at 75 per cent. 
of those in tension for the high-tensile silicon steel, 
instead of the corresponding ratio of 85 per cent. 
for mild steel, is estimated to have accounted for 
over 200,0001. of the cost of the bridge. In the 
British Standard Specification for Structural Steel 
for Buildings, issued about a year ago, equal ratios 
are used to specify the upper limits of compressive 
and tensile stresses in mild steel and high-tensile 
steel ; this is likely to have an important effect on 
the wider use of special steel for structural work. 
There is now available a very wide range of high- 
tensile alloy steels for structural work, and an 
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ordered classification is by no means simple. Thus, 
for example, two steels, denoted “carbon” and 
“ silicon,”’ respectively, were used in the construc- 
tion of the Sydney Harbour bridge. The percentage 
of carbon in the carbon steel, which contained a 
definite inclusion of silicon, was specified as the 
minimum possible, while the silicon steel contained 
more carbon than silicon, and both held much 
larger quantities of manganese than either carbon 
or silicon. Mr. Moisseiff, in the contribution 
mentioned above, refers to such obscurities of 
definition and calls to mind the fact that the silicon 
steel used in the construction of the Mauretania in 
1907 contained 1-12 per cent, silicon, which con- 
trasts with the modern so-called silicon steels 
containing about 0-30 per cent. silicon and higher 
proportions of manganese and carbon. In nickel 
steel, on the other hand, such as that used in the 
Quebec bridge, the nickel is usually the predominant 
alloying material, a percentage of about 3-0 being 
usual. This necessity for such a high percentage 
in order to obtain positive and appreciable results 
is a considerable handicap in view of the relatively 
high cost of nickel, though this metal may be 
used with advantage in much smaller quantities 
in the more complex alloys. The modern high- 
tensile steels developed for commercial production 
in this country during the last few years contain 
modest proportions of most of the alloying materials, 
nickel, manganese, silicon, chromium and copper, 
with rather more than a medium percentage of 
carbon. 

The tield of alloy steels was described by James 
\ston, in a paper on “Corrosion” in the same 


svmposium, as being “ relatively unexplored and 
seemingly unlimited in extent . a “ fairyland 
of ferrous metallurgy *’—but not all the steels 


available by reason of their strength are suitable 
for structural work ; in practice the range is limited 
by considerations of cost and fabrication. The 
question of corrosion is also of some importance, 
though very rarely a controlling factor in the choice 
of material. In building construction the steel 
can usually be adequately protected from the effects 
of corrosion, while in bridge work, apart from 
occasional projects of exceptional magnitude, the 
life of a structure may be determined more by the 
progressively increasing standards of traffic volume 
and density than by deterioration. Other factors 
being equal, a greater resistance to corrosion than 
that of mild carbon steel is a desirable quality, and 
in this respect the chrome-copper alloys now being 
used in this country appear promising ; they give 
favourable reactions to corrosion tests and are 
expected to give greater permanence to steel con- 
struction, with a considerable saving in cost as 
compared with nickel steel 

Mr. Beard emphasised an interesting point in his 
second contribution, summarising the results of some 
valuable tests on the properties under fabrication 
of a large number of high-tensile manganese, nickel, 
and silicon steels. These indicated the relative 
difficulty of various machine operations carried out 
with the tools designed for work on milder steels. 
With some of the materials, the operations were 
even found to be impracticable with existing equip- 
ment, while with others satisfactory results were 
only obtained at speeds and feeds slower than those 
normally used. Thus the possibility of a higher 
standard of workshop equipment being required is 
an important factor in considering the applications 
of high-tensile steel. This, together with the higher 
cost and the lower effective strength in compression, 
already referred to, of high-tensile steel, makes it 
clear that there will coutinue to be a wide and 
important field for the us* of mild steel. 

There is, however, one type of structure the 
development of which depends essentially on the 
use Of high-tensile steel. An increase in the strength 
of the steel will always tend to reduce the amount 
required to carry the total load, but if the weight 
of the steel is a small proportion of this total the 
percentage of weight saved will generally be lower 
than the percentage increase in tensile strength. 
If, on the other hand, the steel weight is large in 
proportion to the total load, the same increase in 


tensile strength will produce a much higher percen-| put in hand on the line running south from Inns- | financial strength necessary to control the 
tage of saving in weight, and in an extreme case | bruck to the Brenner Pass, while later the work was | proportion of overseas and foreign business. 
the weight of steel required to carry a given load | extended eastward to Kitzbtthel. The electrifica-| argument is state 





might even be halved by a 20 per cent. increase in 
the effective strength of the steel. 

This amplification of saving is particularly notice- 
able in the case of long-span bridges, where the live 
load is almost a secondary consideration. Thus 
the figures given by Mr, Moisseiff for the ratio of 
dead load to live load are 5 to 1 for the George 
Washington (Hudson River) bridge and 5-25 to 1 
for the Golden Gate bridge. In these great spans 
of 3,500 ft. and 4,200 ft., where the load is carried 
mainly by cold-drawn wire with a working strength 
in tension of 36-5 tons per square inch, and by 
high-tensile rolled steel with a working stress of 
14-3 tons per square inch, the amount of mild 
steel which would have been required, if construction 
had been possible in that material is almost beyond 
calculation. Such examples of the great advance 
made in engineering practice, due almost entirely 
to the adoption of high-tensile steels, lead to the 
suggestion that long-span bridges are not by any 
means the only structures in which the dead load 
preponderates. Instances might be given of scaf- 
folding and false-work ; masts, booms, and crane 
derricks ; and roof trusses of large span. These are 
fields of structural engineering in which the economy 
and progress achieved in bridge construction might 
be reflected on a smaller scale, and in connection 
with which a detailed investigation of the possi- 
bilities of high tensile steels would be well worth 
while. Indeed, the long span bridge, although a 
magnificent achievement, may sometimes prove to 
be a costly advertisement, and just as the cheap 
store has often a bigger turnover than the retailer 
of more expensive merchandise, so the wider use 
| of special structural steels in modest examples may 
be of greater aggregate value to the engineer than 
a limited application to more outstanding problems. 











NOTES. 
Austrian Ratiuway ELECTRIFICATION. 


Austria forms an interesting example of 
country in which both the financial situation and the 
physical features have made the electrification of 
| main-line railways particularly attractive. Before 
| the war the only standard-gauge electrified railway 
in Austria was that connecting Innsbruck with 
Reutte, of which the portion between Scharnitz 
and Partenkirchen lay in German territory. Herr 
Oberbaurat Ing. Richard Wolf, in a lecture delivered 
before the Engineers’ German Circle at the Institu- 
tion of Mechanical Engineers on April 12, said that 
although the suitability of electric traction for 
many of the railways of the country was fully 
realised before the war, and the application of the 





| 


large amount of water power available was studied, 


electrification could not be proceeded with owing 
to military considerations. After the war, when 
both the geographical and the financial situations 
were so radically changed, these preliminary studies 
led to practical developments. The most potent 
argument for railway electrification in Austria 
which followed the war was based on the coal 
situation. The coal-fields of the old Austrian 
Empire had been lost, and the financial situation 
made the import of foreign coal both difficult and 
undesirable. Under these conditions, electrification 
of the railways, in order to employ domestic sources 
of power, was a natural step, although financial 
stringency made it a difficult one. Work was begun 
in 1920, when the power station, transmission line 
and railway conversion work were put in hand. It 
was from the first realised that the greatest ad- 
vantage would be obtained from electrification in 
mountain areas in which the coal consumption by 
steam locomotives was necessarily heavy. An 
incidental advantage in such districts lay in the 
improvement in cleanliness and speed which 
electrification introduced, important considerations 
in a holiday district. As is well known, the attrac- 
tions of Austria, both physically and in the character 
of its people, have led to the tourist traffic becoming 
an important industry. The first electrification 
work undertaken after the war was the conversion 
of the line running west from Innsbruck to the 
Swiss frontier and Lake Constance. Work was then 
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tion of this line as far as Salzburg was completed in 
1929. Herr Wolf’s lecture was concerned more 
particularly with electrification in the Tyrol area, 
but as is generally known, similar work has been 
carried out in other parts of Austria, the moun- 
tainous Tauern Valley line through Bad Gastein 
being an interesting example well known to many 
English visitors. Herr Wolf illustrated his lecture 
with many lantern slides showing the power stations, 
overhead lines and locomotives. In connection with 
the latter, he confirmed experience obtained else- 
where in the considerably greater operating miles 
per year obtained from electric, as compared with 
steam, locomotives. The meeting at which the 
lecture was delivered was the last of the 1936—1937 
session of the German Circle, and proved a very 
successful gathering. ‘ 


CENTRAL WATER ADVISORY COMMITTEE. 


The Minister of Health has appointed a Centra! 
Water Advisory Committee to advise interested 
Government Departments on questions relating to 
the conservation and allocation of water resources. 
Questions dealing with matters arising in connec- 
tion with the execution or amendment of enact- 
ments relating to water may also be referred to 
this body, and the operation of these enactments 
will be considered. Finally, the Committee is 
required to make representations on matters of 
general concern that may arise in connection with 
the execution of these enactments and with respect 
to future measures. It is expected that the Com- 
mittee will consider, in the first place, the measures 
necessary for the modernisation of the law relating 
to water supply and for the conservation and use of 
water, so that the resources of the country may be 
used to the best advantage. The Chairman of the 
| Committee is Field Marshal the Lord Milne, and 
| the members are Sir Albert Atkey, Mr. E. T. L. 
| Baker, Mr. H. K. Beale, Mr. R. Beddington, Mr. 
| John Chaston, Lieut.-Colonel E. J. Clarke, Mr. A. E. 
Cornewall-Walker, Sir Robert Doncaster, Lieut.- 
Colonel A. P. Heneage, Captain R. T. Hinckes, 
Mr. S. R. Hobday, Mr. J. E. James, Mr. E. W. 
Cemlyn Jones, Sir David Owen, and Mr. D. Verity. 
As the Committee so constituted includes persons 
with knowledge of the problems from the point 
of view of the various interests concerned with 
the conservation and use of water, the Ministry 
of Health and other Government Departments 
will readily be able to obtain the benefit of the 
advice of those interests on major questions of water 
policy. The Secretary is Mr. A. Titherley, of the 
Ministry of Health, to whom any communications 
should be addressed. 





DigsEL-ENGINE PROGRESS. 

A very valuable review of the development of 
the Diesel engine during 1936 was presented before 
the Diesel Engine Users Association on April 4 
last under the title of ‘ Bulletin, 1936." Progress 
in practically all the applications of this type of 
engine during the year under review was con- 
sidered, including agriculture, stationary power 
generation, marine propulsion, rail and road trans- 
port, and aeronautics ; and, in addition, brief 
summaries were given of progress in design and 
research, and of recent work on fuels and lubricants. 
The Bulletin took the form of a series of short 
papers, each confined to one particular aspect of 
the subject, and its value was increased by an 
appendix giving a bibliography subdivided into the 
various aspects considered. The opinion ise xpressed 
in the introduction to the Bulletin that for road 
transport, whether commercial or pleasure, the 
British industry remains in the forefront of oil- 
engine manufacture, that the position is satisfactory 
in the field of marine propulsion, but that in the 
purely industrial and agricultural sections we 
this country are far behind others. It is suggested 
that the needs of the British farmer have not been 
studied sufficiently, and that an over- or under 
| developed and badly served market must affect ou! 

competitive force abroad. The mere reputation 
| enjoyed by British produets is said to be insufficien' 
‘to retain for the industry the commercial and 
wroper 
The 
d to point again and again 
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more standardisation, not only of products, but of 
their marketing, especially overseas and in foreign 
countries, with more rationalisation and more con- 
certed action. As regards power generation by oil 
engines, reference is made to the fallibility of the 
grid system, and it is suggested that future require- 
ments for national defence are once more directing 
serious attention to the merits of the oil engine. 
A point of interest is brought out with regard to 
the application of Diesel engines to marine propul- 
sion. It is pointed out that the renewed prosperity 
of our coastal trade has been entirely due to the 
compactness, flexibility, and economy of the oil 
engine. It is, however, added that this very exten- 
sive market for small and medium-sized engines 
has attracted builders not hitherto experienced in 
this class of machinery, so that the scope has proved 
disappointing for the pioneer firms and those really 
responsible for the success of the development. 


AND THE Cost oF AtR-RaIpD 
PRECAUTIONS. 


MANUFACTURERS 


The Federation of British Industries have ad- 
dressed a letter to the Chancellor of the Exchequer 
referring to a Government request that all manu- 
facturers should co-operate in drawing up schemes for 
the protection of personnel and plant from air-raid 
damage. It is pointed out, in the document, that 
the preparation of trenches, the erection of shelters 
and the consequential alterations of existing pre- 
mises which will be required will cost money, and 
that in undertaking this work manufacturers are 
indertaking a public service. This being so, they 
lo not feel it reasonable that they should have to 


spend their shareholders’ money in carrying out | 


this service (which is estimated by large companies 
to cost some thousands of pounds) without some 
wsistance from public funds. This point of view 
is particularly worth stressing since, as the law 
stands, the expenditure in most cases would not 
even be an allowable expense for income-tax pur- 
poses, while the alterations would be also classed 
ss improvements and lead to an increase in the 
rateable value. The Federation is convinced, no 
doubt with justice, that a readier response to the 
Government’s wishes will be forthcoming if some 
financial assistance afforded, since businesses 
resources are limited are not unnaturally 
reluctant to postpone promising developments in 
favour of air-protection schemes which may never 
be required. Consequently, the Federation hopes 
that the Chancellor may shortly be able to state 
the Government’s intentions in this matter, as they 
wre convinced that the question of cost is proving 
i very real deterrent to achieving the end in view. 


is 


whose 


lux INSTITUTION OF MINING AND METALLURGY, 


When proposing the toast of “The Institution,” 
it the annual dinner of the Institution of Mining 
and Metallurgy, held at Grosvenor House, Park- 
lane, on April 22, the Right Hon. S. M. Bruce, 
High Commissioner for the Commonwealth of 
Australia, said that, while the renewed prosperity of 
industry was most welcome, it was necessary to 
examine the bases upon which that prosperity rested. 
\ few years ago Great Britain had become a protec- 
tionist country, and this had had the effect of | 
fostering internal trade, which, moreover, had | 
received an additional impetus as a result of our 
great national housing campaign. Furthermore, a 
number of new industries had latterly come into 
‘eing, and the cumulative effect of all these factors, 
idded to the recent rearmament programme, had 
‘nought about a state of great activity in industry. 
None of the bases upon which our present return 
‘0 prosperity was founded, however, could be said 
‘0 be very sound, and it could not be too much 
Mphasised that we should not neglect our export 
‘mde. The channels of international commerce 
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60 per cent. during the past few years. Further- 
more, the incidence of silicosis in new miners, 
namely, those who had been enrolled since the new 
regulations had come into force, had been reduced 
by 90 per cent. The profession was in need of 
recruits, and it might be urged that while the work 
was not always easy, it was always interesting. 
This question was also referred to by Dr. C. Gilbert 
Cullis, the President-elect, who, in proposing the 
toast of “ The Guests,” said that young men could 
make for themselves careers in the mining profession 
which were interesting and useful and also remunera- 
tive. This toast was suitably acknowledged by 
Mr. J. A. Agnew and Sir John Maffey, G.C.M.G. 


Tue National MARITIME MusEvuM. 


On Tuesday last, April 27, His Majesty the King, 
in Pepysian phrase, “took barge and went to 
Greenwich,”’ where he formally opened the National 
Maritime Museum. If the route, and the destina- 
tion, suggested the days of Pepys, however, the 
manner of the Royal procession was essentially 
modern, the barge being the high-speed motor- 
propelled one of the Commander-in-Chief, the Nore, 
and the escort consisting of four of the new motor 
torpedo-boats. His Majesty was accompanied from 
Westminster by Her Majesty the Queen and 
H.R.H. Princess Elizabeth. Her Majesty Queen 
Mary, to whose active interest the new Museum 
owes many important items in its historical collec- 
tions, especially some unique Nelson relics, travelled 
to Greenwich by road. Their Majesties were 
received at the Royal Naval College by the Mayor 
of Greenwich (Councillor J. R. Dabin) and by Vice- 
Admiral Sidney Bailey, President of the College, and 
proceeded to the Royal Entrance of the Museum, 
where they were awaited by Earl Stanhope, First 
Commissioner of Works, who is also Chairman of 
the Museum, Admiral Sir George Hope (Vice-Chair- 
man), Sir James Caird, Bart., donor of the new 
Galleries and the Caird Collection, and Professor 
Geoffrey Callender, F.S.A., Director of the Museum. 
The opening ceremony was of a two-fold nature, 
the Queen first unlocking the door of the historic 
Queen’s House, designed by Inigo Jones and com- 
pleted in 1635 for Queen Henrietta Maria, after 
whom it was originally named. The Royal party 
then passed through the western colonnade to 
Neptune’s Hall, where His Majesty declared the 
Museum open. His Majesty, to mark the occasion, 
presented to the Museum the logs and journals of 
Captain Cook for his Endeavour voyage of 1760- 
1770, and Resolution voyage of 1772-75. The 
inception of the great collection of maritime treasures 
now gathered in this new institution, formerly the 
Royal Hospital School, dates back to 1823, when 
the Painted Hall of Greenwich Hospital was con- 
verted into a national gallery of marine paintings 
and naval relics. The scope of the present Museum, 
however, embraces all branches of the maritime 
history of Great Britain, both naval and mercantile. 
Much of the preliminary work was undertaken by 
the Society for Nautical Research, as one of the 
original objects for which the Society was founded, 
but since the establishment of the National Maritime 
Museum by Act of Parliament in 1934, the fulfilment 
of the design has been in the hands of a Board of 
twelve Trustees, appointed by the Prime Minister, 
under the chairmanship of Earl Stanhope. The 
collections of models and paintings from the Painted 
Hall and the Royal Naval Museum, the Caird 
Collection, which includes the Macpherson collection 
of prints and a number of specialised collections of 
medals, relics, seals, maps, charts, and instruments, 
have been transferred to the new Museum, making 
it the most comprehensive of its kind in the world. 








Tue LNstiruTION OF WATER ENGINEERS.—The summer 
meeting of the Institution of Water Engineers will be held 





‘hould be unfettered to the utmost possible extent 
and everything done to cause an jnerease in the 
“nsumption of goods and an improvement in the 
“andard of living. In the course of his reply to 
this toast, the President, Mr. Robert Annan, said 
‘at Insuficient prominence had been given to the 
“uccess which had attended the measures taken 
“r the promotion of the health and safety of men 
““gaged in the mining industry. On the Wit- 
"“ersrand the mortality rate had been reduced by 





this year at Portsmouth, from May 26 to 29. The 
meeting will open on Wednesday, the 26th, when, after 
an official welcome by the Lord Mayor and the Chairman 
of the Portsmouth Water Company, and his installation 
as the new President, Mr. D. i. Fiouiset, M.Inst.C.E., 
will deliver his address. Papers will also be read and 
discussed, as follows :—Indian Waterworks Problems, 
by Mr. C. W. Cassé ; The Portsbridge Boosting Station, 
Portsmouth, by Mr. J. Dalrymple ; and Bellmouthed Weirs 
and Tunnel Outlets for the Disposal of Flood Water, by 
Mr. W. J. E. Binnie. The annual dinner will be held on 
the Wednesday evening. Thursday, Friday and Satur- 


INTERNATIONAL ASSOCIATION FOR 
TESTING MATERIALS CONGRESS. 


(Continued from page 461.) 
PROGRESS OF METALLOGRAPHY. 


At one of the technical sessions held concurrently 
with three others on the morning of Tuesday, 
April 20, the subject dealt with was the ‘‘ Progress 
of Metallography,” this constituting Sub-Group 2 of 
Group A—Metals. The Chair was taken by Professor 
C. Benedicks, President of Group A, who, in his 
introductory remarks, stated that almost exactly 
forty years previously, at a meeting of the Inter- 
national Association for Testing Materials, held in 
Stockholm in 1897, the French metallurgist Osmond 
had described metallography as a method of testing 
metals and alloys. The art had, of course, retained 
its important place in the science of metallurgy, 
and consequently figured prominently in the pro- 
gramme of the present congress. For the first time 
in the history of the International Association for 
Testing Materials the subject of electron interference 
and emissivity had been included in the matters for 
discussion, while a contribution by Dr. C. H. Desch, 
F.R.S., on the ‘‘ Solidification of Ingots,” had also 
been placed on the agenda in recognition of the 
excellent work carried out in this sphere in Great 
Britain. 

The papers contained in Sub-Group 2 of Group A 
numbered 24, and these were again sub-divided 
into sections respectively dealing with micro- 
macrography, X-ray interference, electron inter- 
ference and emissivity, equilibrium diagrams, non- 
metallic inclusions, solidification of ingots, and 
recrystallisation. Many of the contributions were 
taken as read, but in some cases the authors were 
called upon to make brief comments on the subjects 
dealt with in their papers. The first to do this, 
Professor W. Késter, in dealing briefly with his paper, 
** Progress in Metallography,”’ emphasised the need 
of providing a good polished surface for metallo- 
graphic work. In this connection, Professor 
Benedicks pointed out that Mr. W. H. Dearden, in 
his paper in the same section, entitled ** The Prepara- 
tion of Specimens for Macro- and Micro-Examina- 
tion,’ had drawn attention to the necessity for 
providing good plane surfaces on specimens, and 
had advocated hard supports for the grinding 
medium, in the form of lead rotating discs used in 
conjunction with carefully graded abrasives. Pro- 
fessor Benedicks also drew attention to the paper by 
Dr. F. F. Lucas on high-power metallography, and 
in discussing this work, Dr. C. H. Desch pointed 
out that visibility was rather different from resolu- 
tion. Actually, there was nothing extraordinary in 
the high quality of Dr. Lucas’ work When he was 
dealing with particles. On the other hand, the reso- 
lution of pearlitic structures was rather a different 
matter. 

In commenting on his paper *‘ Quantitative 
Metallographic X-Ray Technique,” Dr. A. J. 
Bradley drew attention to the influence of the rate 
of cooling on lattice spacings in alloys. He stated 
that the lattice spacings of iron-nickel alloys 
showed variations of 1 part in 2,000 when the 
alloy was cooled at different rates, while far greater 
effects had been observed with nickel-aluminium 
alloys. Dr. H. J. Gough, F.R.S., who was the 
author of the contribution, ‘‘ Characteristics of the 
Deformation and Fracture of Metals as Revealed by 
X-Rays,” thought that the chief value of congresses 
such as the present was that the problems awaiting 
solution were brought to the notice of research 
workers in many countries, who were thus en- 
couraged to try and find solutions for them. Many 
of the problems placed before the world at the 
previous congress in 1931 had been tackled subse- 
quently as a result of the prominence given to them. 
When presenting his paper on ** X-Ray Study of a 
new Aviation Alloy under Mechanical Stress,” 
Professor P. Theodorides referred to the close 
analogy, from the point of view of X-ray detection 
of fatigue, which had been found to exist between 
the results of his own researches on Avional and 
Dr. Gough’s investigations on mild steel. Avional, 
it may be recalled in passing, is an alloy of 
aluminium containing 4 per cent. of copper and 
smaller quantities of magnesium, manganese and 





day will be devoted to visits, 


chromium, 
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In the sub-section on electron interference and 
emissivity, Professor G. I. Finch, when submitting 
his paper “‘ The Study of Metal Films and Surfaces 
by Electron Diffraction,’ said that recent dis- 
coveries seemed to establish beyond all reasonable 
doubt the vitreous nature of the Beilby polish layer 
on metals. Dr. W. G. Burgers, the author of 
‘ Electron-Optical Observation of Metal Surfaces,”’ 
exhibited a most interesting cinematograph film 
showing the occurrence of a => y transitions in iron 
by successively raising and lowering the temperature 
of an iron strip through the transition point at 
about 900 deg. C. The principle of the method used 
was that the strip acted as the cathode in a vacuum 
tube, and that electrons emitted from its surface, 
and accelerated by a suitable anodic tension, were 
focused, by means of a magnetic coil, on to a fluores- 
cent screen. In this manner an enlarged fluorescent 
image of the metal surface could be obtained. 
Owing to the difference in electron emission for 
various lattice faces, differently orientated crystal- 
lites gave rise to fluorescence of different intensity, 
and the fluorescent image showed dark and light 
fields, the general appearance being similar to an 
etched structure 


In a general discussion on the papers, on non- | 


metallic inclusions and their determination, by 
Mr. R. Castro, Professor A. Skapski and Mr. H. 
Léfquist, Dr. T. Swinden referred to the work of 
the Committee on the Heterogeneity of Steel 
Ingots, whose seventh report was to be presented 
before the Iron and Steel Institute during the 
following week. 
of inclusions by chemical means was of the utmost 
importance, microscopic examination must still be 
resorted to to obtain information concerning the size 
and the distribution of the inclusions within the 
steel. 

Dr. C. H. Desch, F.R.S., in presenting his paper 
on “ The Solidification of Ingots,”’ stated that the 
great attention given to the study of the segregation 
of impurities in the last portions to freeze, i.e., the 
segregation described normal, had perhaps 
diverted attention from inverse segregation, con- 
sisting of an accumulation of impurities in the outer 
zone, which appeared to be even more frequent. 
It was characteristic of most non-ferrous alloys, 
and also of completely austenitic steels. Dr. W. H. 
Hatfield, F.R.S., who was the only speaker in the 
discussion on Dr. Desch’s paper, said that he 
regretted that the opportunity could not be taken 
to discuss this most important subject thoroughly. 
The Heterogeneity Committee would value the 
views of overseas metallurgists on many points 
connected with the scientific aspects of the solidifica- 
tion of steel ingots and if, owing to the advanced 
hour, oral discussion was not possible, he hoped 
that numerous written contributions would be 
received. 

After a very brief consideration of the paper by 
Messrs. J. Czochralski and O. Lubinkowski, entitled 

Diagram of the Recrystallisation of Zinc,” the 
Chairman declared the meeting closed. 


as 


CONCRETE AND REINFORCED CONCRETE. 


The papers in Sub-Group I of Group B (Inorganic 
Materials) were concerned with the subject of 
“ Concrete and Reinforced Concrete,” and occupied 
two sessions. There were some 40 papers in all, 
of which two were devoted to the characteristics of 
aluminous cement, four to laboratory technique 
in testing the strength of plastic mortars, three to 
the development of heat by cement, seven to 
sea-water cements and the chemical behaviour of 
concrete, two to integyal waterproofing compounds, 
two to shrinkage of concrete, two to creep of con- 
crete under load, three to vibrated concrete, two 
to cement pipes, four to the influence of the com 
pressive strength of concrete and the yield point of 
iron on the degree of safety of beams, and the 
remainder to other topics, such as investigations 
regarding aggregates, and the porosity and _per- 
meability of cements. 


During the morning session on Tuesday, April 20, 
the chair was taken by the President of Group B, 
Professor E. Suenson, of Denmark, who announced 
that it was proposed to take the papers in the 
sub-group as far as those dealing with shrinkage 
of concrete, the remainder being left over to the 


| to laboratory technique in testing the strength of 


He added that while the estimation | 
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following session. Owing to the large number of 
papers submitted, it is impossible to do more than 
indicate the ground covered in the barest outline. 
Of the two papers dealing with aluminous cement, 
the first, entitled ““On Some Properties of Ciment 
Fondu,” by Mr. E. Rengrade, dealt mainly with two 
aspects, the effect of lowering the temperature 
on the initial hardness of Ciment Fondu, and 
the resistance of this material to the action of pure 
water. The second paper, entitled “ Strength 
Tests for High Alumina Cement,” by Dr. W. H. 
| Glanville, dealt with researches carried out at the 
Building Research Station, with a view to the issue 
| of a standard specification for high-alumina cement. 
| It was stated that, although various improvements 
had been made in the technique of making the 
tension specimens which had led to considerable im- 
provement in the uniformity of the results, the 
latter still remained unsatisfactory. The use of 
vibration in making Portland-cement tests was then 
discussed, and it was stated that the variation from 
the mean was very much less than had been ex- 
perienced before. 

As previously stated, four papers were devoted 





plastic mortars, and in one of these, entitled 
“ Laboratory Tests on Plastic Mortars in Relation 
to Other Suggested Tests,” the author, Dr. A. 
Perfetti, described tests made on 13 Italian cements 
of aluminous, Portland, pozzuolanic and _blast- 
furnace types. The author concluded that it was 
not possible to effect an exact valuation of a cement 
by means of tests on mortars, and that tests on 
concrete should be made. In another paper in the 
laboratory technique group, entitled ‘ Quicker 
Testing of Cement and Concrete by Means of Electric 
Heating,” by Mr. A. Brund, the conclusions were 
given that alternating current generated heat in 
fresh cement or concrete mixtures which greatly 
accelerated the hardening, and that the variation 
of strength figures obtained in this way were very 
limited, owing to the fact that the rate of heat 
development and the distribution of heat and 
moisture in the mixture were regulated by auto- 
matic variations in electrical resistance during the 
hardening process, so that the specimen attained 
uniform hardness. 

Among the papers dealing with the development 
of heat by cement, Dr. F. M. Lea, in a paper entitled 
‘“* Comparison of Methods for Measuring the Heat of 
Hydration of Cements,” discussed the heat of solu- 
tion method, the adiabatic calorimetric methods, and 
semi- or non-adiabatic calorimetric methods. Among 
the conclusions reached were that the adiabatic 
method enabled a complete heat-evolution curve 
to be determined over the period of the test, but 
was not very suitable for test periods of 28 days and 
over. For such ages the heat of solution method 
was more suitable. 

Of the remaining papers taken on Tuesday 
morning, the group covering sea-water cements 
and the chemical behaviour of concrete evoked the 
most discussion. There were seven papers in this 
group, and among these, particular mention may 
be made of one entitled “The Testing of Pozzuolanic 
Cements,” by Dr. F. M. Lea. In this, the author 
stated that the strength developed at ages of 7 days, 
or even 28 days, in these cements depended pri- 





| marily on the amount and rate of hardening of the 
| Portland cement present, and only secondarily on 
| the pozzuolana. The ultimate properties, on the 
|other hand, depended very largely on the latter. 
|In discussing tests, the author stated that the 
| quality of the pozzuolana present may be obtained 
from the strengths developed in two sets of plastic 
mortar briquettes, one cured for one day in moist 
| air at 18 deg. C., and two days in water at 18 deg. C., 
jand the other similarly cured for one day, but 
followed by 24 hours in water at 50 deg. C. and then 
one day in water at 18 deg. C. The ratio of the 
strengths developed in the two briquettes showed 
a fair correlation with the resistance of pozzuolanic 
cement mortars to attack by magnesium- and sodium- 
sulphate solutions, and to the strength increase at 
long ages. 
In the discussion on this group of papers, Mr. 
F. G. Thomas said that for many years, the Building 
Research Station at Garston had been working on 
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ducible in different laboratories. As a result, they 
had found that vibration tests showed a definite 
superiority in this respect. Mr. A.J. Eiger said that 
he could confirm the results given in Dr. Lea’s paper 
that the heat of solution method of measuring the 
heat of hydration gave better results than the 
adiabatic methods. All the tests that the speaker 
had made agreed very closely with the lower limit, 
and his results in general were in close accordance 
with the figures in the table printed in the paper. 
Mr. G. von Kazinezy spoke of the work done in 
Budapest to find the influence of setting tempera- 
ture on the final strength of concrete. Elaborate 
tests had been made on large cubes, and the final 
results showed that as little water as possible 
should be used for aluminous cements, and that the 
shuttering should be removed at the latest four or 
five hours after pouring. 

Referring to the papers dealing with the develop- 
ment of heat by cement, Dr. F. M. Lea said that 
there were three or four papers in the group dis- 
cussing the mechanics of attack by sea water. In 
an analysis of concrete which had been attacked, 
he had found bad attacks when the ratio of magnesia 
to sulphur-trioxide was 2-72, but the attack was 
much worse when the ratio was as high as 6. The 
speaker fully agreed with the conclusions regarding 
silica and aluminium gels in Dr. Ferrari’s paper, 
but he could hardly agree with the tendency through- 
out all the papers to assume that the addition of 
pozzuolana increased the silica gel by carbonate 
reaction. He felt that the results obtained were 
not a result of purely densifying action, but were 
the result of a higher degree of invulnerability to 
chemical attack. Mr. F. A. A. Campus referred to 
tests carried out by the Belgian Government in 
which test pieces placed at half-tide in Ostend and 
other ports were being compared with identical 
test pieces immersed in concentrated solutions of 
sea water in the laboratory. Mr. Campus stated 
that the results of these tests would be available 
shortly. Professor Kuhl referred to the size of 
laboratory test pieces, and said that a distinction 
should be made between normal testing and research 
in this connection. For research work, very small 
specimens were suitable, which could be suspended 
in different solutions without any trouble. He 
thought that there was no question that pozzuolana 
added strength and resistance to the concrete, and 
quoted Ferrari cement as being specially resistant to 
sea water and chemicals, in addition to having very 
little shrinkage. Dr. R. Barta said it would be of 
great value if makers would give specifications for 
concretes suitable for various special purposes, 
such as immersion in sea water. He also suggested 
that the tests could be made more effective and 
speeded up if the specimens were immersed in 
running solutions, or failing this, taken out of the 
solution and washed at intervals. Finally, Professor 
Kuhl said that there was a close relationship between 
alumina content and shrinkage, the general rule 
being that the more the alumina present, the less 
would be the shrinkage. 


PROPERTIES OF MATERIALS FOR THE THERMAL 
AND Acoustic INSULATION OF BUILDINGS. 


On Tuesday morning, April 20, Group D, Sub- 
Group 3, of the Congress discussed * The Properties 
of Materials for the Thermal and Acoustic Insulation 
of Buildings,” the chair at the meeting being taken 
by Professor Dr. M. Ros. Eleven papers were 
presented, the subjects dealt with including not 
only the materials available for these purposes, but 
their characteristics, the methods that had been 
devised for determining their qualities, and the 
instruments that had been designed for this end. 
The discussion, which was almost entirely conducted 
in German, dealt principally with the first of these 
matters. 

Included among the papers was one entitled 
“The Acoustical Insulation of Buildings,” by Dr. 
G. W. C. Kaye and Dr. J. E. R. Constable. Sound 
entering a building, the authors said, was either 
air-borne or structure-borne. The latter was not 
easy to deal with and could best be avoided by 
choosing a suitable location, or perhaps by trenching. 
Air-borne noise could be excluded by using suitable 
massive solid or cavity walls without rigid ties and 








tests of standard mortar cubes to find a test repro- 


properly designed double windows. Open windows 
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or grilles were not compatible with good insulation 
and a sound-insulated building was therefore likely 
to need artificial ventilation. In this case the 
ducts must be properly designed and lined with 
sound-absorbing material, or fitted with baffle 
boxes. Structural transmission could be minimised 
by a suitable disposition of the rooms in which 
noise was likely to be generated, but little informa- 
tion was available on the question of special con- 
struction for this purpose. The sound insulation 
of a wall, provided it was not porous, depended 
almost entirely on its weight and not to any marked 
extent on its material. There were three methods 
of reducing the transmission of impact sounds 
through floors. These consisted in laying a soft 
material on the floor, using a supplementary floor 
supported on insulating material, and mounting an 
insulated false ceiling below the floor. These views 
were largely confirmed by Professor Dr. E. Meyer 
in a paper on “ Properties and Testing of Building 
Materials and Construction for Acoustical Purposes,” 
of which he was the author. In it he pointed out 
that though laboratory work was essential to produce 
a satisfactory construction a certain number of field 
measurements were also required. In this connec- 
tion the important factors were the sound reduction 
and the sound absorption factor. The first value 
determined what fraction of the sound generated 
was transmitted to the other side of the building 
element, while the second gave the amount which 
was reflected. A third factor of importance was the 
character of the noise itself. A distinction must be 
made between air and impact noise, the first com- 
prising the longitudinal waves in air and the second 
all the waves that were set up in rigid material by 
expansion, bending, torsion, and so on. 

Dealing with the “ Properties of Materials for 
Thermal and Acoustic Insulation of Buildings,” 
Professor Dr. G. Hofbauer said that the sound insu- 
lation of a homogeneous wall depended on its weight, 


in accordance with the relation D = 17-2,/ G, 
where D was the insulation of the wall in decibels 
and G the weight of a square metre of wall in 
kilograms. As improved insulation could therefore 
only be attained by an excessive increase in weight, 
attempts were being made to attain the desired 
results by the use of compound walls. In this 
connection, air spaces played an important role, 
though the benefits gained in this way might be 
adversely set-off by the fastenings. As regards the 
sound insulation of floors, air noise was not so 
important as impact noise, and to provide insula- 
tion against this was a matter of some difficulty. 
In the first place there was no unit of impact noise 
to serve as a basis for the results. Laboratory data 
that had been obtained showed very great differences 
and that emanating from one institution was never 
comparable with that from another. The acoustics 
of inside rooms were principally determined by the 
absorption coefficients of the surrounding walls. 
Recently a number of wall coverings had been 
placed on the market with the object of preventing 
undesired echo. The absorption of the majority of 
these materials was unequal, with the result that 
the high frequencies were more absorbed than the 
low and a deadening effect was produced on both 
speech and music. 

In a paper on “ Soundproofing of Walls,”’ Mr. 8. 
G. Barker said that the interstitial tubes of a plane 
fabric surface and their configuration were, apart 
from porosity, of material influence in creating 
pressures within the material and thus dissipating 
the energy, which was essential for soundproofing. 
The pile could be arranged to give any specific 
sound resistance, and the diversity of the resonance 
values of the individual fibres with their length and 
eC nfiguration, as well as the woven background, con- 
tributed their quota to the sound absorptive quali- 
hes. Coco-matting presented a pile fabric in which 
any desired degree of density of pile could be woven, 
while the natural resistance and high elasticity of 
the fibre ensured that the pile would recover and 
Temain erect after considerable pressure had been 
applied. Any sound which passed through the fibre 
interstices could be trapped by a rubber-covered 
Screen of flax or jute fabric. The above method of 
Soundproofing had been applied to screens and 
Partitions in the Queen Mary. 

A paper on “ Materials for the Thermal TInsula- 
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tion of Buildings’? was presented by Dr. Ezer 
Griffiths, and there were others on the same subject 
by Dr. George Hofbauer and Professor Dr. H. 
Reiher, but as these were not referred to in the 
discussion, we do not propose to deal here with 
their contents, owing to lack of space. 

In opening the discussion, Dr. E. Mayer said that 
acoustic technique presented many analogies to 
telephone practice. For instance, a simple wall 
under vibration might be regarded as an inductance 
and a compound wall as a network possessing both 
inductance and capacity, which allowed little trans- 
mission of sound to take place. A similar analogy 
was visible as regards phase, since applause would 
be transmitted in such a way that the low-frequency 
sounds passed through the wall before the high 
frequency. Standardisation of the methods of 
acoustical measurement and of the results obtained 
was necessary. At present, considerable differences 
were exhibited, owing to variations in the size of 
the test panels and differences in the frequencies 
used. 

The employment of more exact installation 
methods in actual buildings was also essential and 
he hoped that work might be undertaken towards 
that end. In reply to the Chairman, Dr. Mayer 
expressed his preference, on the grounds of economy 
and effectiveness, for sound-insulation methods 
which could be applied in the early stages of build- 
ing construction. Rooms, for instance, could often 
be designed so that reverberation was reduced. 
He added that contractors were now giving guaran- 
tees that the amount of noise transmitted from one 
room to another should not exceed a specified 
number of decibels. The amount of noise generated 
in a room could also be estimated and steps taken 
to insulate against it. On the other hand, there 
were many experimental difficulties in the way of 
dealing with impact noise, but he hoped that the 
principles underlying this phenomenon would soon 
be understood. 

Mr. D. Bruckmayer said that by the use of 
Novadom * it had been possible to increase the 
sound insulation by nearly 75 per cent. compared 
with ordinary methods of construction. This system 
of construction was being largely used in Austria, 
especially where machinery noise was present. 

Dr. A. Stern suggested that simpler methods of 
acoustical measurement, such as could be used by 
the builder, should be introduced and greater 
interest thereby aroused in the subject. Such appa- 
ratus need not be very accurate. It would be suffi- 
cient if it indicated the relative values of the 
various materials. 

Dr. G. W. C. Kaye remarked that the problem of 
sound transmission was more complex and progress 
towards its solution had been slower than had been 
anticipated. To get away from the mass law, the 
only thing to do was to use a composite wall and 
to reduce the couplings between its elements. As 
regards air-borne noise, it might now be laid down 
that no party wall should be inferior acoustically 
to a solid 9-in. wall. The subject of structure-borne 
sound was much more difficult and progress was 
not so far advanced. The solution seemed to be in 
achieving discontinuity ; that is, the structural 
floor should be poised on some resilient material. 

(To be continued.) 








THE CRYSTAL AND THE 
ENGINEER.t+ 

By Sur Witu1aM Henry Braga, O.M., K.B.E., P.R.S. 

Tue study of the crystal from what might be called 
the engineering point of view is so interesting and so 
full of possible applications that even its difficulties 
and uncertainties are no deterrent. In fact, as the 
study proceeds it is to be expected that difficulties 
will in turn disappear and uncertainty will give place 
to better appreciation of natural laws. It would not 
be unreasonable to put the crystal problem before the 
engineer in the mere expectation that he would be 
interested in work so like his own in its nature, even 
though it is so widely different in scale. To be sure, 
the structure of the engineer is put together for some 
definite purpose, but the structures of Nature are not 
always designed so particularly. A crystal of salt or 





* See page 431, ante. 

+ Forty-third James Forrest Lecture, delivered before 
the Institution of Civil Engineers, on Tuesday, April 27, 
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the crystals in a piece of metallic ore or in a lump of 
clay do not, each one of them, perform a special duty 
for which form, size, and internal disposition have been 
calculated. Nevertheless, the arrangement of the atoms 
and the play of the forces, both within the substance 
and on the surface, give to it its characteristic qualities. 
For example, carbon atoms linked together in a certain 
way constitute the diamond ; if the design is varied, 
graphite is the result. We naturally ask what the two 
designs may be, so that we may compare them and 
seek an explanation of the extraordinary difference 
between the two materials. 

Since every substance used by the engineer is more 
or less crystalline and its properties depend on its 
crystalline state, he must be drawn to examine that 
state, to find out its details, and, so far as he can, to 
connect structure and properties. The problems to be 
solved may be very numerous and complicated, but 
it is necessary to attack them. How else can sound 
progress be made? The situation is very like that 
which is to be found in the world of medical science. 
The human body is extraordinary complicated ; one 
might well ask whether its details would ever be 
sufficiently well known and understood to give any 
command over health and disease. But if inquiry 
with the microscope and other aids had been shirked 
there would have been no such improvements as we 
have seen even in our own time. The same applies 
in the use of materials by the engineer; if X-rays 
and other forms of radiation show us details of natural 
structure which have been invisible hitherto, we see 
spread before us a wide field of knowledge which invites 
exploration. We have new means of study, by which 
we hope not only to learn but also to increase our 
command over materials. In all this new field the 
crystalline structure is the predominant feature. The 
X-rays have shown us how universal it is, how it is to 
be found not only in such obviously regular bodies as 
quartz or diamond, but even in wood and cotton, hair 
and wool, nerve and muscle. To quote from a recent 
lecture* by Dr. H. J. Gough and Mr. W. A. Wood : 
“ , . the properties of any metal or alloy—whether 
we regard it merely as a solid body, a chemical com- 
bination of various elements or as an aggregate of 
erystals—must depend ultimately on its inner crystal- 
line structure as revealed by physical methods.” Of 
these methods, those that employ X-rays or electrons 
are the newest and the most powerful. What the 
engineer here asserts of metals and alloys is equally 
true of other substances—stone, pottery, cements, 
timber, ropes, textiles, paints, varnishes, and so on. 

Let us consider first the metals and alloys, since 
these are of very great importance in constructional 
work. Assuming that we can examine by our new 
methods the lay-out of the at.ms and molecules in a 
metal specimen, we search at once for explanations of 
the well-known metallic properties. What is the cause 
of the great variety in the properties of different metals, 
or of the same metal under different conditions ? Why 
do impurities so often alter the properties of a metal 
to a remarkable degree ? What is the nature of an alloy, 
and what again is the origin of the enormous variety 
of the different alloys ? How is it that it is found worth 
while to search blindly through the hundreds of thous- 
ands of possible variations in the hope of being rewarded 
by the discovery of some alloy of especially desirable 
qualities ? What is the real meaning of cold working ? 
How are the effects of temperature to be accounted for ? 
and so on. In the quarter of a century that has gone 
by since the first X-ray photographs of crystalline 
structure were made, an immense amount of work has 
been put into the search for answers to these questions. 
Answers have already been found for some of them, 
but not for all. In fact, the search has revealed as 
many questions that are new as answers to questions 
that are old. 

An X-ray photograph may be of more than one kind, 
but the only kind which we need consider now is that 
which is obtained where a fine pencil of X-rays of 
single wavelength is made to strike the material under 
examination. The material is finely powdered, and its 
amount may be very small, no more than a few 
milligrams. In one form of the experiment the rays, 
after traversing the material, fall perpendicularly upon 
a photographie plate. On development the plate 
shows the spot where the rays struck it, and also, 
surrounding this spot as a centre, a number of rings 
which are due to the diffraction of the primary pencil 
by the crystalline material. Every different crystalline 
substance has its characteristic set of rings, by which 
it can at least be identified, and its structure can be 
caleulated when the technical difficulties can be over- 
come. It is now usual to replace the plate by a strip 
of film. If the powdered material has more than one 
component the corresponding spectra are superimposed 
without mutual injury. Certain lines are observed in 
the photograph obtained in this way from pure silver. 
From their positions and relative intensities the trained 





* “ Strength of Metals in the Light of Modern Physics.”’ 
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observer finds that the crystal of silver is of the form 
taken by a pile of spheres packed c ly together, each 
sphere having a diameter of 2-9 trém units. 
Several other metals, such as copper, gold, and alu- 
minium, possess the same structure and therefore yield 
the same photograph, except that the whole spectrum 
is displaced right or left according to the size of the 
atom. One close-packed metal is not confused with 
another, because the atoms vary in size. A spectrum 
of a different character is obtained from cadmium ; it 
shows that the cadmium structure is not that of a set 
of close-packed spheres, but is rather a set of close- 
packed spheroids. Photographs relating to mixtures 
of silver and cadmium in various proportions show that 
there are but a limited number of types of spectra, 
which overlie each other more or less. It is possible to 
determine with precision the proportions of the mixture 
when the metals are combined in any single alloy. 
If this is done at a variety of temperatures the metal- 
lurgist’s phase-diagram is obtained. We have, there- 
fore, a new way of determining phase-diagrams, which 
indeed possesses several advantages over the old 
method. 

From the appearance of the spectrum of any sub- 
stance it is possible, in theory at least, to discover the 
structure, that is to say, the arrangement of the atoms 
in the unit of pattern, although sometimes the complica- 
tions are great and the argument difficult. All the phase- 
structures of silver-cadmium are known. The a-phase 
is that of close-packed silver; as cadmium atoms are 
wdded they take the place of some of the silver atoms 
without breaking up the arrangement. When the pro- 
portion of cadmium exceeds about 40 per cent. a new 
pattern appears—the §-phase—in which there are 
equal numbers of cadmium and silver atoms. Each 
cadmium (or silver) atom lies at the centre of a cube 
ut the corners of which are eight silver (or cadmium) 
atoms; the two modes of description are equivalent. 
As the proportion of cadmium is again increased the 
8-phase dies out, and a new and most interesting phase 
makes its appearance. The so-called y-structure is 
much more complicated than that of the a- or 8-phase. 
It was first worked out by Messrs. A. J. Bradley and 
G. Thewlis* who showed that its unit cell contained 
the unusual number of 52 atoms, 20 being silver and 
32 cadmium. A still greater excess of cadmium leads 
to the «- and w-structures, of which the last is that of 
pure cadmium. 

Thus, the X-ray photographs give much information 
sbout the phase of an alloy. Mr. W. Hume-Rothery 
has observed that a most interesting conclusion can 
be drawn from a comparison of the properties of phases 
belonging to different series. For instance, there occurs 
in several other cases the same curious y-phase, with 
its pattern composed of 52 atoms, and its hard, brittle, 
intractable nature. It is found in brass, in an alloy of 
copper and aluminium, in one of copper and tin, and 
40 on. At the first glance there seems to be no rule 
governing the proportions of the constituents in the 
different cases. But Mr. Hume-Rothery pointed out 
that a very simple rule connects the total number of 
atoms in the cell with the number of valency electrons. 
Thus, the unit cell of y-cadmium-silver contains the 
chemical molecule Ag,Cd, repeated four times. Now, 
each atom of silver contributes one valency electron, 
and each atoms of cadmium two, so that the molecule 
Ag.Cd, on the whole contributes 5 +- 16 = 21 electrons. 
Thus, there are 13 atoms to 21 electrons. 

The same rule holds in y-brass, which is represented 
by the formula Cu,Zn,. Since zine is of double valency 
the ratio 13 to 21 again holds. There is a similar struc- 
ture in the copper-aluminium alloy represented by 
Cu,Al,. Each aluminium atom contributes three elec- 
trons, and again the ratio of atoms to electrons is 13 
to 21. In the copper-tin series the chemical formula of 
the corresponding phase is Cug,Sn,; each tin atom 
contributes four electrons, and so the ratio is 39 to 63, 
that is again 13 to 21. What this means is that the 
structure of the alloy and its properties are governed, 
not by the proportion between the numbers of the 
atoms, but by that between the numbers of the elec- 
trons and the atoms, the two (or it may be more) sorts 
of atoms being lumped together, This very remarkable 
law, which holds in many Other cases, is known by the 
name of Hume-Rothery’s law. The picture of an alloy 
which the law presents is entirely new and obviously 
most important. It is clear that our knowledge of 
alloy structures is undergoing extensive development 
ss we learn more and more of the crystalline state 

Let us remind ourselves that the X-rays tell us the 
arrangement of the atoms in the metal, giving us their 
dimensions and relative dispositions, in fact, furnish- 
ing us with what might be called a “ working drawing.” 
Some metals, for example, gold, silver, copper, and 
aluminium, can be described in simple terms as groups 
of spherical atoms packed as closely as possible. The 
atoms may be considered to be positively charged, and 
to be held together by the attractions of negatively- 
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charged electrons which act as a kind of cement. Such 
a view is temporarily satisfactory, although it needs 
much amendment and enlargement when the question 
is considered in greater detail. Of close-packed struc- 
tures composed of spheres, there are two kinds, one 
of which gives a cubic form to the crystal, and the other 
a hexagonal form; magnesium and beryllium are 
examples of hexagonal crystals. Iron between 1,100 
deg. C. and 1,425 deg. C. has the former structure. 
Above and below this range the structure is quite 
different. Each atom has now eight neighbours lying 
at the corners of a cube, itself lying at the centre. It 
has what is called the body-centred form. 

We can now understand the various features of the 
external form of the crystal and the fact that the 
faces make definite angles with each other, although 
we may well be surprised at the extraordinary uni- 
formity in the values of these angles displayed by the 
particular crystal, no matter what its source may be. 
We can appreciate the special forms of the etch figures 
on different faces, and, if the crystal is not isotropic, 
we can observe how its expansion with rise of tempera- 
ture is related in amount and direction to the atomic 
arrangement. We can note the planes on which the 
crystal tends to slip when shearing stresses are applied. 
It is found that in general these are the planes of closest 
packing ; that is to say, of all the ways in which the 
regular array can be considered as a set of parallel 
sheets, that which puts the greatest number of atoms 
into a unit of area of the sheet defines the plane on 
which slip tends to take place. Moreover, it appears 
that the direction of closest packing in that sheet is 
the direction in which slip takes place. 

We are, however, obviously far from the explanation 
of all that we observe. The differences between crystals 
of gold, silver, aluminium, iron, and so forth are more 
than structure can account for, and we ascribe them 
to chemical considerations. A newer and very curious 
problem presents itself when we observe that the same 
metal may have widely different properties while its 
crystalline pattern remains unaltered. For example, 
a single crystal of copper can be bent with the fingers ; 
motion along the slip planes is easy to bring about. 
But if the erystal has been bent once or twice, it 
becomes much more difficult to bend again. To use 
the ordinary technical term, it has been “ hardened 
by cold working.” In fact, the hardness, the rigidity, 
and the strength of the crystal can be greatly varied 
although the X-rays show no change in the pattern. 
The X-rays do, however, show, what can often be 
observed by the naked eye, that the single crystal has 
been broken up into separate “grains.” There is a 
never-ending surprise in the fact that when the con- 
tinuity of the single crystal has been broken, it is 
stronger than before. Plasticity, toughness, hardness, 
and some other properties are known as “ structure- 
sensitive ’’ properties, as compared with lattice-dimen- 
sions, refractivity, density, and other “ structure- 
insensitive '’ properties. The structure here referred to 
is the futile constitution, not the lattice of the 
crystal. The “ structure-sensitive ” properties of metals 
are extremely important in all constructive work. It is 
the task of the metallurgist to control them, and the 
hard-won knowledge and skill of the metal-worker are 
based on the discovery of the treatment which in any 
one case gives the result that is desired. Heat-treat- 
ment, forging, alloying—sometimes with mere traces 
of foreign substance, sometimes in bolder mixtures— 
all these in an infinite variety of ways modify the 
worker's result, and must be studied as far as is possible. 
The X-ray methods open up a new line of attack by 
which it may be possible to obtain clearer views of the 
problem. Much work has already been done, and more 
is now in progress, 

Let us take as an example the work on fatigue of a 
mild steel carried out at the National Physical Labo- 
ratory by Dr. H. J. Gough and his colleagues. In this 
research the X-ray diffraction photograph of the speci- 
men is obtained by means of a fine pencil of X-rays 
which passes through a hole cut in the photographic 
film and strikes the specimen at a point from which 
diffracted X-rays issue. Some would go forwards and 
would form rings on a film prepared for their reception 
if the specimen were so small that the rays could get 
through it, but in this case the specimen is too thick. 
Other diffracted rays are returned at larger angles, 
making rings concentric with the original pencil of 
X-rays. The sizes of the rings depend on the nature 
of the specimen, and on the wavelength of the X-rays. 
For the present paspose, however, size is of no import- 
ance, as the research is concerned not with the nature 
of the specimen but with its condition. The latter 
is determined by an examination of any one of the rings. 
In a particular case the ring is formed of a number 
of spots, distributed irregularly, each spot being due 
to a single crystal, so that the specimen consists of a 
number of small crystal-grains. If now the specimen 
is subjected to stress and the stress is large enough the 
oyna of the ring changes. With a static stress 
of 14 tons per square inch no change occurs, each spot 





remaining clear and distinct, implying that the crystal 





changes when the stress is increased to 16 tons per 
square inch, and the specimen begins to yield. Soms 
of the spots now begin to spread along the circumferenc 
of the circle. This means that the corresponding grains 
are breaking up into smaller grains, which do not make 
any large angles with one another since the spread is 
only small. The relative orientations are all included 
in about 2 degrees. Also, and this is a distinct effect, 
a faint continuous haze begins to form all round the 
circle. It can only be due to minute crystals, th: 
debris, it might be said, of the breaking up of the 
original grains. A fairly close estimate can be made of 
the size of these fragments. The absence of any dis 
tinguishable spots in the haze gives an upper limit 
of about from 10—-‘ cm. to 10-5 em. If they were smaller 
than this the ring would spread radially and become 
hazier. The principle is the same as that which holds 
in optical diffraction. If there are too few lines in a 
diffraction-grating, the spectral lines lose their sharp 
ness and become blurred. Similarly, in the X-ray 
spectrum, if the diffracting crystal is too small th 
ring loses definition, and this sets a lower limit to th« 
size of the fragments. Since this size is defined with 
some strictness, and since the fragments begin to appear 
as soon as the grains break up, and since also it is 
found to be very difficult to reduce the size of the frag- 
ments still further, it would seem that we have her 
objects to which a name may reasonably be given. 
It is usual to speak of them as “ crystallites.” Th 
stress is now increased considerably above that at 
which the specimen yields. The original grains are still 
further broken up, and the amount of crystallite grows 
considerably, the haze now running continuously 
around the ring. Finally, the stress causes fracture. 
and nothing is left but a mass of crystallites, oriented 
in all possible ways. When cyclic stresses are applied, 
the same changes in the crystalline condition are found 
to take place. 

From observations such as these, Messrs. Gough and 
Wood have been able to draw important conclusions 
Suppose that a stress is applied which is more than 
enough to cause yielding but not enough to caus 
fracture. “‘ As a result, crystal break up into a smaller 
grain size takes place, together with the production of 
crystallites. The specimen may then be cyclically un 
loaded and reloaded to and from a lower stress... . 
After a very considerable number of such stress-cycles 
has been applied, an examination will show practically 
no further deterioration in structure, the state of grain 
dislocation and the number of crystallites produced 
remaining essentially as after the first application of 
the superior stress of the cycle.’* . the main 
conclusion is that the application of cycles of a safe 
range of stress (strain) is unable to cause progressiv: 
damage to the state of the structure ; a stable state has 
been set up.” 

Some writers have supposed that, over and above the 
erystalline structure which is detected by the X-rays, 
there is a regular superstructure of much larger mesh 
dimensions, while others have spoken of ‘ groups,” 
or of “‘ lineages,” that is to say, branches which during 
solidification from the melt radiate from the initial 
nuclei of growth, sub-dividing into lesser “ lineages ’ 
until the whole volume of the crystal is solid. There is 
no doubt that in the metal there is something more 
than the regular arrangement revealed by X-rays. 
The complexity and variety of the physical properties 
which depend on the history and the treatment of the 
metal are far more than can be accounted for by the 
simple picture of a group of positively-charged spheres 
of uniform size, held together by negatively-charged 
clectrons. From a number of different sources it would 
appear that the crystallites are fairly well-defined in 
size, having linear dimensions of about 10— cm. If this 
is so, there must be some atomic property at work 
other than the form and dimensions of the sphere, 
because a number of equal spheres have but one term 
of definition, namely, the radius, and there is no basis 
on which to build a second geometrical definition, 
which is to be the size of the crystallite. Impurities 
might cause an internal separation into groups, but 
if that were the origin of the crystallites their size would 
surely depend on the amount of the impurity. 

Whatever may be the final aspect in which th 
crystallite must be regarded, it is clear that the con 
dition which it represents more or less perfectly 1s 
fundamental to our understanding of metallic pro 
perties, and especially those which most affect 
work of the engineer. For that reason the present 


situation is of great interest, and work in this r a 
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is worthy of strong encouragement and support ; 

the interior of a crystal each atom is held in its piace 
by forces due to surrounding atoms. Near the suri ms 
the surrounding is incomplete, and the atoms ma) 4 
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laws of the interior are modified. It is extremely thin, 
and its presence has no effect on the mechanical, 
electric and magnetic properties of the crystal as a 
whole. But it modifies very greatly such properties 


as depend upon the action of the surface atoms on other | 


‘toms brought near to them. Such effects are con- 
siderable and often very important. All those included 
under the heading of catalytic action are of that kind. 
Vorrosion, for example, depends on surface arrange- 
ment. When the oxygen atoms settle on the surface of 
4 metal and form oxides, the readiness with which the 


effect occurs varies not only with the metal itself, but | non-crystalline. The properties of such a surface are 
also with the state of the surface. Lubrication-effects q 


are also connected with surface arrangement. 

The X-ray methods cannot give information about 
surface conditions because their penetration is too 
Beat, and their effects are determined by the state 
of the interior. Consequently, the still more recent 
methods of electron-diffraction have come as a most 
welcome reinforcement. The very remarkable discovery 
that X-rays and electrons are to be regarded as inter- 
changeable forms, that both have corpuscular pro- 
wage and wave properties, and differ rather in degree 
_ in kind, led naturally to the attempt to use 
cu for the exploration of crystalline structure in 
The nd that had been successful with the X-rays. 
sp so stream of an ordinary electric discharge 
wap ns ‘austed chamber is equivalent to a train of 
he roy netrating X-rays ; it is diffracted in the 
atomic a vat all the diffraction occurs in the first few 
of time oo of the solid. In a remarkable short space 
tion ph 6 2 seconds generally—an electron diffrac- 

Photograph is formed by the surface layers, the 








interpre wey 
“*tpretation of which is of the same general character 








as that of the X-ray photograph. Certain very interest- 
ing conclusions are drawn from electron diffraction 
work, There is, for example, new light on the nature 
of a polished surface. The late Sir George Beilby showed 
that in certain cases the polished substance “ flowed ”’ ; 
scratches and flaws were covered over by what he 
supposed to be an amorphous layer. Such a polished 
body, when examined by X-rays, still shows the 
crystalline character of the body, but when the diffrac- 
| tion methods are used it appears that in some cases, 
although by no means in all, the top layers are indeed 


1ite different from those of the crystal. 

If now we turn from the consideration of metals 
and alloys to that of other substances we must give 
first place to the earths, rocks, and clays which form 
the crust of the earth, They may be used in their 
natural state, or they may be fired to form bricks, 
pottery, glasses or refractories. Here again, we find 
that at the bottom of all the phenomena lie, on the one 
hand, the tendency for atoms and molecules to arrange 
themselves in regular order, and on the other hand the 
opposing tendencies to disruption and irregularity, due 
to temperature, impurities, conditions during forma- 
tion, and so on. 

Oxygen and silicon are by far the most common 
constituents of the surface of the earth. Half the known 
world is composed of the former, and a quarter of it 
of the latter. It is not surprising, therefore, to find 
that these two elements form the basis of a great class 
of minerals known as the silieates. Of this class the 
simplest is quartz, which contains silicon and oxygen 
only, in the proportion of one of the former to two of 


is totally different from that of the metals, The atoms 
are held together by strong bonds, termed by the 
chemist “covalent.” It is convenient to think of 
covalent bonds as due to a sharing of electrons by 
neighbouring atoms, each atom incorporating them into 
its own structure. The two contiguous atoms are 
thereby held together in far stronger fashion than is 
found in metals, where the link is indirect, and is duc 
to the attraction of each atom towards a free electron. 
In a substance like quartz, where all the bonds are 
covalent, there are no free electrons ; quartz is a non- 
conductor of electricity. 

Although the crystals that are of most direct interest 
| to the engineer are of mineral origin, there are many 
|of less immediate interest to be found among the 
| organic substances of the animal and vegetable world. 
Natural fibres are woven into cords and textiles. In 
this region is found the curious insistence of Nature 
upon the long molecule formed in the fashion of a chain 
by adding together link after link of some standard 
pattern. The cellulose molecule ring contains five 
carbon atoms and one oxygen atom, and with certain 
attachments forms one link of the chain. It is strange 
how economical Nature is in her selection of designs, 
for this cellulose pattern is universal in the vegetable 
world. Long chain molecules link themselves side by 
side to form in the fibre a regular arrangement which 
deserves to be called crystalline and gives X-ray and 
electron pictures. The tensile strength and flexibility 
of the chain are the basis of the similar properties of 
the fibre. Another long-chain molecule of great 
interest and importance is the zig-zag chain of carbon 
atoms which is the basis of all the paraffins, fatty acids. 
and alcohols, When it is of sufficient length it holds 
on to a neighbour lying beside it with such force that 
at ordinary temperatures the substance is solid, A 
number of molecules arranged like the stalks of corn 
in a field form a cohesive layer. In the paraffins the 
stalks are upright, in the fatty acids they are on the 
| slant as if blown over by the wind. In the solid sub- 
stance, layer lies upon layer, but the force between the 
| layers is relatively weak so that one slides easily over 
| the other. Hence arises the value of some of these 
substances as lubricants. 

To sum up, the origin of the properties of all the 
substances that we use in our constructions is to be 
considered in relation to the mode of assemblage of 
the atoms of which they are composed. In nearly all 
solid bodies there is pattern involving regularity of 
arrangement, that is to say, the substance is to that 
extent crystalline. The crystallinity is largely respon- 
sible for the characteristics of the body in which it 
is found, and since we can investigate it as it occurs 
both within the substance and on its surface, we find 
ourselves in possession of a new and powerful means of 
examining the materials with which we build. We 
may devise new materials, we may learn how to improve 
those that we have already, or to use them better, and 
we have a new insight into the wonderful and fascinat- 
ing construction of the world animate and inanimate. 











SERIES ROTARY MAGNETIC 
SEPARATOR. 


Ir happens occasionally that in attempting to solve 
some problem of manufacture, the firm concerned 
devises machinery which proves suitable for other 
industries, and thereupon commences production of 
that machine, though it lies outside its own field. 
An instance of such development is in the series rotary 
magnetic separator shown in the accompanying illustra- 
tion and manufactured by Messrs. The Exolon Com- 
pany, Blasdell, New York, U.S.A. This firm is engaged 
in producing artificial abrasives and refractories, and 
desired a separator to remove iron oxides from a 
refractory for use in the manufacture of glass. The 
design proved so successful that a demand arose for 
the machine for the magnetic separation of other 
materials even when only feebly magnetic. Such 
applications, up to the present, are the removal of 
ilmenite from beach sand, mica from feldspar, ilmenite 
and mica from apatite, and gangue from manganese 
ores. Other applications are, of course, possible. The 
machine is known as the Exolon super-separator, the 
term Exolon being applied to one of the firm’s main 
products manufactured from fused aluminium oxide. 
The principle employed is distinctly novel, the 
actual separation being done by centrifugal force acting 
in a strong magnetic field. The magnetic element is 
readily identifiable in the illustration by the large coil 
in the centre of the machine. This has a pole piece top 
and bottom, the bottom one being flat and the top 
one of the bracketed form shown. In the machine 
now dealt with, the material is separated into fou 
roducts, that is, three extractions and a remainder. 
he three extractions are made by three rotors at each 
side of the machine, which is a double one. The pole 
pieces, as can be readily made out, are extended to 
overlap, but not to touch, the rotors, which thus 








the latter. Here we find a type of construction which 


become themselves magnets by induction. The rotors 
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are driven at a high speed, through multiple Vee-belts, 
by a motor and a variable-speed gear-box. The drive 
is situated at the back of the machine, and is thus not 
visible from the front. The material to be separated 
is, of course, first reduced to granular form, as with all 
types of separator, and is fed into the hoppers at the 
top. Gravitating to the first rotor it strikes the 
peripheral surface and is thrown off by centrifugal 
force. All non-magnetic grains are naturally thrown 
off immediately, but as the rotor is a powerful magnet, 
those grains at all magnetic are held on to the surface 
until the centrifugal force overcomes the magnetic pull, 
when they too are thrown off. The result is that there 
are two definite streams leaving the surface in tangen- 
tial trajectories of different radial origin 

Were the streams allowed to continue on their path 
in practice 
removal of 


they would form two ridges of material, but 
these have not to be allowed to form The 
the magnetic grains is effected by a knife 
tangent to the rotor and accurately 


edge plate 
approximately 
adjustable by the handles working over quadrants seen 
just below the rotors. The position of the knife edge 
is best seen in the centre rotor of the three at the left 
of the machine. It is immediately a hopper 
receiving the separated material. Similar hoppers are 
connection with the other rotors. The 
material is caught in a chute at each 
to an exhausting fan. The several 
by branched trunking, 
in the manner single outlet It will, of 
course, have grasped that the material 
separated on the first rotor falls on to the one imme 
diately below it, and so on to the bottom of the machine. 


above 
noticeable in 
non-magnetu 
connected 

ire coupled together 
shown, 


rotor 
chutes 
to a 


been not 


this series operation giving a high degree of control 
The Exolon super-separator 
in several types and sizes. That illustrated is 

machine capable of handling approximately 
The power 
consumption varies with the 
nature of the material, but a typical figure may be 
taken as 100 watt-hours per ton. The 
necessarily consume rather more power per ton, as the 
main fully utilised. Larger double 
machines are made to handle about 3 tons per hour. 
and having 5 possible separations from the head feed in 
The approximate power 


ind separating efficiency. 
Is made 
a double 
2 tons of unseparated material per hour 
naturally somewhat 
single machines 


m not so 


magnet 


one pass through the machine 
consumption of these machines is 300 watt-hours per 


ton A characteristic of the machines is their unusually 
high magnetic flux, a valuable feature in dealing with 
feebly-magnetic materials, while the abandonment of 
the older practice of lifting the grains in favour of 


imparting motion to them mechanically and separating 
them while in transit is stated to have resulted in a very 
satisfactory overall efficiency. 








IN THE ENGINEERING 
INDUSTRY. 

DurinG the present week an exhibition of articles 
made from Neoprene or Neoprene compositions has been 
held by Messrs. Imperial Chemical Industries, Limited, 
Millbank, London, S8.W.1, in the Conference Room of 
the Federation of British Industries, 21, Tothill-street, 
London, S.W.1 It has been arranged to show the 
application of this raw material, which has rubber-like 
purposes for which natural rubber is 
with this end in the exhibits 


NEOPRENE 


properties, for 


and view 


unsuitable, 


include such engineering articles as gaskets, washers, 
hose, belting, brake blocks, diaphragms and _high- 
tension cables. In the printing industry its use is 


recomme nded for blankets, rollers and stereos, while, 
generally speaking, there are a number of other ways 
in which it can be utilised. 

The composition of Neoprene is the same as that of 
Duprene, about which gave some information on 
258 of our issue of March 6, 1936, that is, it is a 


we 


page 
polymerised chloroprene, and though the presence of 
chlorine was viewed at first with some suspicion, in 


practice it has played a great part in cheapening the 
product and in determining its final quality. Products 
of the old synthetic process, based on isoprene, had 
the great disadvantage that they were difficult to mill 
because their molecules were in the form of branched 
By introducing chlorine, however, the mole- 
made to form long straight chains, 
as in natural rubber. Neoprene is claimed to be the 
first ‘‘ synthetic rubber ” with this molecular construc- 
tion, and this explains the ease with which it can be 
milled, extruded or calendered. While possessing all the 
elasticity and tensile strength of rubber, as was demon- 
strated by a of tests during the exhibition, 
Neoprene has the further advantage that it is much 
more resistant to the action of oil and certain solvents. 
It has also, it is claimed, a higher resistance to ozone 
and ultra-violet radiation, is less affected by chemicals, 
and less permeable to gases. Moreover, it does not 
soften, but rather tends to harden under the action of 
heat, and its water absorption is low. 

The fact that it does not deteriorate under the action 
of lubricating oil should render the material of interest 


chains 


cules have been 


series 
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to the mechanical engineer, while from the electrical 
point of view its resistance to ozone makes it suitable 
for high-tension cables, for the lead-in wires of neon 
signs and for use in connection with the flex employed 
on domestic apparatus. 








THE LATE MR. R. H. THORPE. 


We record with regret the sudden death of Mr. Robert 
Henry Thorpe, which occurred ina London nursing 
home on March 29. Mr. Thorpe, who was vice-president 
of Messrs. Otis Elevator Company, New York, and 
a director of Messrs. Waygood-Otis, Limited, London, 
was intimately connected with the introduction and 
perfection of hydraulic passenger and goods lifts and of 
escalators. He was born on November 20, 1860, and 
received his general education at Taunton College. 
At the age of 18, he commenced his practical training 
under Mr. James Simpson, and from 1879 to 1881 
served a pupilage under Sir J. W. Bazalgette. In 1882, 
he was appointed assistant engineer on the New York 
West Shore and Hudson River Railroad, under Dr. E. 
L. Corthell. Subsequently, he served for a time as 
assistant in the Department of Public Works of New 
York City, and later began the manufacture of printing 
machines on his own account. In 1885, however, he 
was appointed assistant engineer with the Worthington 
Pumping Engine Company, a position he occupied for 
two years. Mr. Thorpe’s long association with Messrs. 
Otis Elevator Company began in 1887, when he was 
appointed engineer to the Company, then known as 
the American Elevator Company, and during the 
succeeding six years was engaged on the design and 
erection of numerous hydraulic elevators, of both the 
high- and low-pressure types. He was responsible for 
the automatic system of double power, employed on the 
large hydraulic elevators of the Glasgow Harbour 
tunnel, and installed what is thought to be the first 
electric passenger elevator in Europe at Frankfort in 
1891. 

In 1893, Mr. Thorpe was made manager of the con- 
struction and engineering departments of Messrs. Otis, 
Brothers and Company, New York, and he introduced 
the employment of high-pressure water for operating 
passenger elevators by the double-power system, which 
practice was extensively followed in after years. In 
1896, he opened a consulting-engineer practice on his 
own account in New York, under the name of Messrs. 
Thorpe, Platt and Company, but was retained by 
Messrs. Otis as consultant for European affairs. His 
firm, moreover, acted for Messrs. J. I. Thornycroft and 
Company, Limited, respecting numerous Thorny- 
croft high-pressure boilers for use in battleships, 
destroyers and torpedo boats of the United States Navy 
and also in ferry boats. In 1904, Mr. Thorpe returned 
to England and opened an office at 4, Queen Victoria- 


; Street, London, E.C. On behalf of Messrs. Otis Elevator 
| Company, he superintended the installation of elevators 


for the London Electric Railways and also tor the City 
and South London Railway. From 1909 to 1911, he 
was responsible for the general execution of a contract 
with the City of Hamburg tor the installation of the 
elevators in connection with the Elbe Tunnel, and was 
appointed a director of Messrs. Otis Elevator Gesell- 
schaft, m.b.H., Berlin. In May, 1914, on the incor- 
poration of Messrs. R. Waygood and Company, Limited, 
with Messrs. Otis Elevator Company, and the formation 
of Messrs. Way good-Otis, Limited, Mr. Thorpe became 
a director of the latter firm and remained in that 
capacity until his death. In addition to being vice- 
president of Messrs. Otis Elevator Company, he was a 
director of Messrs. Waygood-Otis (South Africa), 
Limited, and of Messrs. Rodney Foundry Company, 
Limited, London, 8.E.8. Mr. Thorpe was elected an 
associate member of the Institution of Civil Engineers 
on April 6, 1886, and was transferred to the rank of 
member on March 14, 1911. He became a member of 
the American Society of Mechanical Engineers in 1897, 
and was also for many years a member of the Smea- 
tonian Society of Civil Engineers. 








THE LATE MR. D. MACNICOLL. 


Tue sudden death of Mr. Donald MacNicoll, at his 
home, Eildon, Langbank, Renfrewshire, on April 19, 
removes from our midst an engineer who had made a 
life-long study of marine safety valves, and who was 
consulted on the subject by shipbuilding and engineer- 
ing firms in all parts of the world. Mr. MacNicoll, 
who was joint managing director of Messrs. Cockburns 
Limited, Clydesdale Engineering Works, Cardonald, 
Glasgow. S.W.2, served his apprenticeship in the 
works of Messrs. The Fairfield Shipbuilding and Engi- 
neering Company, Limited, Govan, Glasgow, and first 
entered Messrs. Cockburns’ works some 30 years ago. 
During his subsequent career, he was responsible for 
the design of several types of safety valves for use on 
marine boilers, with which our readers will be familiar, 
and was also the inventor of a number of engine-room 
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and other fittings. Among other recent work, he 
designed and superintended the construction of the 
steam valves for the Cunard White Star R.M.S. Queen 
Mary, and for the French liner Normandie. Mr. 
MacNicoll became a student member of the Institution 
of Engineers and Shipbuilders in Scotland in April, 
1901, was elected an associate member in March, 1908, 
and a full member in November, 1914. He became a 
member of the Institution of Mechanical Engineers in 
1927. Mr. MacNicoll was also for many years a member 
of the Institute of Marine Engineers, and, in 1932, 
was awarded the Denny Gold Medal, the highest 
award at the disposal of the Institute, for his paper on 
the subject of safety valves. 








THE MEASUREMENT OF AIR FLOW. 

Wuew, in 1929, a deputation of British makers of 
pneumatic machinery met the Lord Privy Seal to 
discuss methods for developing their trade in overseas 
markets, Mr. J. H. Thomas, then holder of that office, 
strongly urged that the industry should so organise 
itself as to be able to speak and act as a united body 
on all matters affecting its common welfare. The advice 
was taken, a direct outcome being the formation, in 
the following vear, of the British Compressed Air 
Society. As was to be expected, the principal activities 
of the Society have concerned the manufacturers which 
constitute its membership, rather than the general 
body of engineers, but one, at least, the compilation 
of the brochure, Compressed Air Terms and Definitions, 
has proved of material benefit to a considerably wider 
public, as evidenced by the many thousands of copies 
which have been distributed since its first appearance 
in 1930. Especially useful to makers, consultants and 
users has been the guidance that it affords in the 
rating and testing of compressed-air plant. 

In questions affecting the output rating of machinery 
there is often a tendency for the practice of individual 
pioneer manufacturers to become established, by usage, 
on’ a quasi-national basis within the borders of their 
own country; and so long as the manufactured pro- 
duct is employed in the country of origin, no confusion 
need arise. When, however, the nomenclature and 
rating peculiarities of different countries come into 
direct conflict in some overseas market, the potential 
buyer may easily be misled in his choice of plant by 
wrongly interpreting some essential factor, expressed 
in terms not only foreign and unfamiliar to him, but 
even in their native country, of limited and narrowly 
technical currency. A difficulty of this kind, which 
occurred some years ago in connection with the market- 
ing of air compressors in Argentina, and was reported 
to the British Standards Institution by the Buenos 
Aires Chamber of Commerce, arose from the circum- 
stance that British rating practice always gave the 
output in cubic feet of free air delivered, whereas the 
United States manufacturers’ basis was piston dis- 
placement. 

The purely ad hoc comment from Buenos Aires led 
the British Standards Institution to examine the 
Terms and Definitions with a view to their wider 
recognition, and eventually to appoint a representative 
committee to consider the question, with the result 
that the method of air flow measurement recommended 
by the British Compressed Air Society has been em- 
bodied, with certain detail modifications, in a new 
British Standard Specification, No. 726-1937, entitled 
British Standard Method of Measurement of Air Flow 
and the Free Air Delivered by Compressors. 

The specification describes the pipe-line layout, 
incorporating a perforated plate to ensure uniform 
flow and a nozzle of the 1.G. (Interessen Gesellschaft) 
type, and includes a table giving the dimensions of 
nozzles for pipe sizes ranging from { in. to 36 in. 
A uniform design is employed for nozzles of 1-in. dia- 
meter (24-in. pipe) and upwards, but for smaller pipes 
it was found necessary to modify this, and special 
designs are given for 3-in. and 3-in. nozzles for smaller 
installations. A detailed description is given of the 
measurements and calculations necessary to determine 
the free air delivered, and an appendix contains notes 
on the derivation of formule and the values assigned 
to constants. In the standard test the air is dis- 
charged directly to the atmosphere, but an alternative 
method is described in which the measurements are 
made under pressure. Comparative tests have demon- 
strated that the results obtained by the two methods 
are in close agreement. Copies of the Specification may 
be purchased from the British Standards Institution, 
Publications Department, 28, Victoria-street, London, 
S.W.1, at the price of 2s. net, or 2s. 2d. post free. 








MINERAL PropuctTion oF QuEBEc.—During the first 
two months of the present year, 49,755 tons of asbestos, 
115,572 oz. of gold and 98,410 oz. of silver were produced 
in the Province of Quebec, compared with 34,054 tons, 
91,359 oz., and 86,894 oz., respect ively, in the correspond- 
ing period of 1936. 
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AUTOMATIC ADJUSTABLE-SPINDLE MILLING MACHINE. 


MESSRS. 
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AUTOMATIC ADJUSTABLE-SPINDLE 
MILLING MACHINE. 


THE milling machine shown in the accompanying 
illustration has been designed for the rapid machining of 
small parts, not necessarily, however, in large quan- 
tities, as its adjustments provide means of quick 
change-over from one job to another. The machine, 
known as the Sundstrand Automatic No. 2 Electromil, 
has been recently introduced by Messrs. Sundstrand 
Machine Tool Company, Rockford, Illinois, U.S.A., 
a firm represented in Great Britain by Messrs. Gaston E. 
Marbaix, Limited, Vincent House, Vincent-square, 
London, 8.W.1. A characteristic feature of the design 
is that the table is carried on a fixed base, vertical 
adjustment being made by traverse of the over-arm 
and spindle assembly. The bedplate and column 
consist of a single casting, and the rectangular over- 
arm carries two arbor supports, of which the outer one 
is bolted to a double bracket dovetailed and bolted 
to the bed, all these features contributing to the 
rigidity of the machine, for which a high degree of 
accuracy is claimed. The “ Climb” milling, in which 
the cutting edge of a tooth descends and at the bottom 
of the cut is travelling in the same direction as the 
work, can be carried out as effectively as the more 
conventional method in which the cutting edge moves 
upwards against the advancing work. Further, as the 
direction of spindle rotation is reversible, with two 
cutters each machining a separate piece of work situated 
at the opposite ends of the table, a cut can be made on 
both of the table traverses with either method. 

The driving motor is of 3 h.p. or 5 h.p. capacity, 
depending on the class of work, and is mounted verti- 
cally in a compartment at the base of the column. 
It is directly connected to the driving shaft, which 
passes through the spindle headstock and is covered 
by a domed guard, as seen in the background of the 
illustration. The headstock has a traverse on the 
driving shaft of 8} in., and in its lowest position the 
centre line of the spindle is 3} in. above the table top. 
The spindle speeds are selected by pick-off gears 
situated in a box on the headstock. The spindle speeds 
available range between 40 r.p.m. and 1,813 r.p.m. 
This full range is, however, not obtainable on a single 
machine, but is divided into four ranges according 
to the class of work ; thus, the lowest range is variable 
between 40 r.p.m. and 417 r.p.m. and the highest 
between 173 r.p.m. and 1,813 r.p.m. In all the ranges 
20 changes within the limits can be made, though six 
changes are generally sufficient for most purposes. 
The gear ratios for the different speeds are tabulated 
on a plate near the gearbox cover. The headstock 





is traversed by the large hand wheel on the top of the 
column, a micrometer dial being provided for setting. 
The alloy-steel spindle is hardened and ground, is 
mounted in anti-friction bearings, and is carried in a 
quill which has a longitudinal adjustment of 2 in., 
with micrometer setting and locking gear. 

The table is traversed by two motors, viz., one of 
} h.p. for the feeds and one of 14 h.p. for rapid traverse. 
The motors are housed in a compartment at the base 
of the column and seen at the extreme right of the 
illustration. The oval cover near by indicates the 
position of the pick-off change gears. The lever just 
above the cover disengages the rapid traverse when 
it is desired to traverse the table by hand, for which a 
crank is used on the square end of the table screw. As 
with the spindle-speed changes so there is a choice 
of feed ranges, the lowest giving speeds of from } in. 
to 20 in. per minute and the highest from 2 in. to 
80 in. per minute. Normally six changes are provided 
for in each range but more can be arranged for, if 
desired. The rapid traverse in all cases is 400 in. 
per minute. The table movements for setting up 
are all controlled by the single lever seen to the 
left. It is shown in a vertical position relatively to 
both of the planes in which it is operated. Move- 
ment to the right or the left, in the vertical 
plane, which is parallel to the edge of the table, 
starts the table in rapid traverse towards the right 
or left as required. The movement is stopped by 
return to the vertical position, from which displace- 
ment outwards, that is, in a plane at right angles 
to that of the first movement, starts the feed in the 
same direction as the rapid traverse following the 
first movement. As the control is electrical, the 
lever is sensitive and very easily manipulated. The 
automatic operating cycle is obtained by setting adjust- 
able dogs on the table edge. A set of eight dogs of 
different contours is provided with the machine, and 
by means of different combinations a great variety of 
automatic table movements can be obtained, enabling 
advantage to be taken of every opportunity for periods 
of rapid traverse between cutting periods and enabling 
the feed periods to be controlled accurately and 
promptly. The dogs are protected from chips, &c., by 
an overhanging plate on the table edge. 

The general control of the machine is effected by 
the panel seen on the front of the column. The top 
switch controls the cutting lubricant supply, which, 
however, is normally automatically turned on when 
the spindle is started up. The push-button below it 
starts the spindle, but only if the third switch is set 
to the “Run” position. With this switch set at 
“Safe stop,” all of the motors are cut out. The 





bottom switch has three positions. When set at 
“Reverse,” the spindle runs in a counter-clockwise 
direction independently of what the table movement 
may be. At * Automatic reverse,” the spindle reverses 
at each end of the table travel, and when at “ Forward,” 
the spindle rotates in a clockwise direction, The 
control panel to which the wiring is led, is housed in 
the bed of the machine and is completely enclosed. 
It can be withdrawn for inspection without disturbing 
any connections. The current supply is taken at the 
junction box seen under the hand wheel at the top of 
the column. The cutting-lubricant pump, which has 
a capacity of 10 gallons per hour, is driven by an 
independent motor. All the gears run in oil baths 
and the table-ways and screw have forced lubrication. 
The arbor supports have sight-feed lubricators. No 
manual lubrication is needed at any point. The machine 
is made with two table sizes, viz., one 484 in. long 
with a traverse of 18 in. and one 54} in. long with a 
24-in. traverse. The width is 12 in. in both sizes. 








LAW OF HYDROSTATICS AND 
ITS INFLUENCE ON THE SHAPES 
OF SAILING YACHTS.* 


By Engineer Rear-Admiral ALFRED TURNER. 


A 


THE vagaries of a sailing yacht have a knack of 
causing unending discussion, especially when a yacht 
appears which sails as though she were charmed. It is 
then generally agreed in yachting parlance that she is 
well balanced, but so far as the author is aware this 
quality of balance has never been defined nor explained. 
As the result of watching the behaviour of racing model 
yachts he became convinced that if a model does not 
alter course during the process of heeling she can be 
said to be balanced. 

This definition presupposes that the yacht can sail 
at one angle of heel, which can be arranged for by 
adjustment of the sail plan, by the sheeting of the sails, 
by re-shaping the keel, by trimming, or by a combina- 
tion of such alterations, but such modifications are 
essentially empirical. Should she, however, alter 
course at all noticeably during the process of heeling 
to another angle of heel, such a model can be described 
as unbalanced or bad. 

In his Notes on Yachts, published in 1869, Mr. Edwin 
Brett speaks of the necessity of both sides of a vessel 
being alike, and adds that this has been the only 
respect in which the principle of natural balance has 
been duly recognised. In Model Sailing Yachts, about 
1915, Mr. W. J. Daniels, the well-known designer and 
builder of model yachts, says : ‘‘ Another serious feature 
is when the axis of the new shape that is immersed when 
heeled becomes out of parallel with the original amid- 
ships line.” The principal aim of this paper is to show 
how to ensure that when a model or a yacht is heeled to 
a substantial angle her immersed body lies symmetric- 
ally about a vertical plane that is parallel to the original 
amidships line. 

The heel of the yacht in smooth water involves con- 
sideration of the metacentre, which was given to naval 
architects by Pierre Bouguer, the French mathe- 
matician, just upon two hundred years ago—a centre 
which forms the basis of calculations of the yacht’s 
stability, and exerts a powerful influence over the 
shape of the design, the overhangs, sections, and, to a 
large extent, the profile. Bouguer’s metacentre assists 
the designer in locating the position of the heeled centre 
of buoyancy, through which the resultant vertical sup- 
porting force from the water acts. But his conception 
of a yacht resting upon a point is insufficient for balanc- 
ing purposes—the yacht must be regarded as leaning 
over and resting upon a line just as a man may lean 
back on to the edge of a table or shelf. If the table 
moves backwards one end more than the other, he 
alters course while heeling. This conception of heeling 
gave rise to the name “ metacentric shelf’’ for the 
middle line of the trough made by the heeled non- 
symmetrical or asymmetrical immersed body on which 
the yacht rests. The mean position of this shelf is the 
centre of buoyancy, but in shape it is almost invariably 
an irregular curve, sometimes with very sharp twists 
and turns, which cannot be contained by a plane 
surface. Ifa plumb-line be lowered through the meta- 
centre it passes through the centre of buoyancy when 
the ship is heeled through a small angle (see Fig. 5). 

After experiments with varying degrees of success and 
failure,.the following development of Bouguer’s law was 
devised with promising results : 

The Law of Balance.—In a yacht of balanced form 
which does not alter course during the process of heel- 
ing or rolling while floating in still water the sum of the 
moments of the immersed cross-sectional areas of the 
fore-body about a perpendicular plane (which passes 
through the metacentre), and which lies parallel to the 
fore-and-aft axis when the hull is upright, must be 
equal to and of the same sign as the similar sum of the 





* Paper read before the Institution of Naval Archi- 
tects, on Friday, March 19, 1937. 
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after-body, and collectively these two sums must be 
equal to and of opposite sign to the sum of the middle 
body. 

The perpendicular plane is the central vertical plane 
passing longitudinally through the heeled immersed 
portion of the hull, and through the heeled position of 
the centre of buoyancy. This plane remains fixed in 
practice as the vessel rolls around it. In Fig. 1, M indi- 
cates the position of the metacentre when the vessel is 
upright, and B, the corresponding centre of buoyancy. 
The heeled metacentre is represented by PM; and 
the heeled centre of buoyancy by Ba, slightly above By. 

The plane in which the heeled centre of buoyancy 
lies can be found by making a number of transparent 
paper patterns (Fig. 4), superposing and securing them 
together by gum, and poising them all together over 
a razor edge as in Fig. 3, by what is known as the 

Blom " method. 

It is inadvisable to attempt to calculate the longi- 





tudinal obliquity of this perpendicular plane. It is 
j Fig.1. 
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better to draw it parallel to the original amidship line 
in the first place, subsequently plotting the amounts 
the centres of gravity of the various sections of the 
under-water hull lie to windward, or leeward, of this 
parallel plane. These amounts are called the “ dis- 
crepancies ” (8 of Fig. 4), as determined by the razor. 
The line of the razor in Fig. 3 passes through the heeled 
centre of buoyancy. 

To avoid confusion the term * 
balancing patterns over a knife edge. To ensure that 
this plane, which has been drawn parallel, is actually 
the true central plane, a form of graphic integration 
must be employed. A design can be analysed accu- 
rately in about nine hours. Each under-water heeled 
section is poised and its discrepancy determined as in 
Fig. 4. Moments about the plane or the product of area 
(Fig. 2) and discrepancy 8, are then plotted. In 
measuring the area of a section, as in Fig. 2, the tracing 
point of the planimeter can be taken round the figure 
in the order o, c, a, d, 6, o, d, 6, o. The area thus 
obtained is the same as the area o, c, a, d, b, e, 0, s0 that 
the portion o, b, e need not be drawn. If this work be 
done methodically, it need not be laborious. For 
accurate work about twenty stations are recommended. | 

Let moments which tend to right the heeled yacht 
be positive, and let them be drawn below the datum 
line. Let moments which tend to capsize the heeled 
yacht be negative. If the yacht be regarded as heeled 
at rest, then for the instant the sum of the positive 
and negative moments must be equal as the plane passes 
through the centre of buoyancy. The moment curves 
then have the characteristics of the curves shown in 
Fig. 9. The points where these curves cross and re- 
cross the horizontal line which lies in the perpendicular 
plane are the limits of the fore-body, middle body, and 
after-body, and the respective areas of the moment 
curves can be called a, b, and ¢, respectively. 

If the vessel is not to alter course, the fore-body must 
roll to leeward the same amount as the after-body, and 
therefore we have the relation, 


poising ’’ is used for 





5 
a c ‘ | 

2 
This can be seen by reference to Figs. 5 to 10, a 
design for a fast ocean racing yacht, Rory, 36 ft. rating 
by R.O.R.C, Rule. The design shows alternative iron 
or lead keels. It was found that the loss of stiffness 
caused by the substitution of cast iron for a lead keel 
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would be 4 per cent. at the most. A greater loss might 
easily be incurred by careless disposition of the central 
plane than by the use of a cast-iron keel. 

Fig. 9 shows the most common form of the moment 
curve of yachts and models of modern shape which are 
known to be balanced. In yachts of the last century, 
with excessive deadwood at the bow and stern, the ends 
actually roll under the water to windward on heeling. 
The middle body rolls to leeward. Their balance is 
represented by 


a c 
The question at once arises, can 
a=s¢t3=- 


This has been effected in Iris, a 3-tonner (modified 
design). As built, the shelf bent a little to windward 
at each end, and in the author’s opinion she sails 
remarkably well when it is remembered that her design 


‘ 


was governed by 
no other canon in 
yacht design. The 
dimensions, how- 
ever, Were to meet 


quirements. 

In some of the 
author’s models 
the momentcurve 
took the form ¢ a, and they behaved most unsatis- 
factorily. The result was an unmanageable gripe as 
the perpendicular plane lay obliquely to the original 
*midships line. No yacht examined, with a curve of 
this nature, has been particularly successful, except when 
sailing against others suffering from the same disease. 


(5886.8) ooo” 


Summarising, there are five main types of balance, | 


as follow S: 


a c —- . : . ° - (1) 
h 
— 6 —Cm- ° ° ° . (2) 
4, 
a c 4 a ‘ i . (3) 
c @ « - , . ° . . (4) 
@=mwe. ° . 2 ‘ . (5) 


In addition to these five types there are several variants 
of one or more. 

In the ‘majority of cases of yachts a is less than c 
and during heeling the yacht has pointed herself closer 
into the wind. Her momentum will carry her in the 
direction in which she points, and she luffs or gripes. 
If she be sailing on a long straight leg such an alteration 
in course, if slight, can be kept under control by pro- 
viding more weather helm, but it is found experi- 
mentally in models that there is an increase in leeway. 

Should the displacement of the yacht be consider- 
able and the rolling or alteration of heel be frequent, 
e.g., & 100-ton yacht rolling down-wind, the helmsman 
will be fatigued. If well balanced she should not 
present any such difficulty in control, and model experi- 
ence is overwhelming in this particular. The J class 
yacht Yankee is stated to have run before an Atlantic 
gale at high speed. She is well balanced. Certain well- 
known yachts which, from reports, have performed 
peculiar antics in bad weather in the Atlantic, do not 





comply with the law of balance. Typhoon, for example, 
is very badly balanced. 

While it was found experimentally that models 
designed in obedience to this law sail very well, and 
much better than those, designed by the author, which 
disobeyed it, he had difficulty in satisfying himself that 
it was true for yachts in addition, within a range from 
a model of 3-ft. water-line to a racing yacht of 95 ft. 
The following were the four chief difficulties :— 

(a) To Prove that a Model Balanced at Rest in Still 
Water will Remain Balanced while Sailing.—It was 
noticed that a heavy racing model of about 50-lb. 
displacement could be towed at racing speed by a little 
finger hooked around the fore masthead stay. On 


examining the value of Hd where R is the total resist- 


ance in tons, and D the displacement in tons, for steam- 
ships, it was found to be very small. Mr. M. P. Payne, 
of the Admiralty Experimental Tank at Haslar, 
furnished the results of Mr. R. E. Froude’s tests on a 














| 6-m. yacht Campanula, and also with published data 
| concerning the liner Normandie—two extremes. When 
| Campanula was upright at 4 knots, this ratio was 0-46 
| per cent., at 5 knots 0-87 per cent., at 6 knots 1-62 per 
cent. When she was heeled to 30 deg. these small 
| values were increased by about 10 per cent. in each 
case. When Normandie steams at 31-2 knots this 
| ratio is only about 0-6 per cent. 
If two yachts or models be of the same type and size, 
|one balanced and the other unbalanced, there can be 
| no tangible difference in their wetted surface resistance. 
This is a considerable, although variable, proportion of 
the above small quantities, and very little is left for 
hydraulic or hydrodynamic losses. Any difference in 
| the latter can only be very small, say, 4 per cent. or 
|5 per cent. in favour of either. 
| Five per cent. of 0-5 per cent. is 0-004 of the dis- 
| placement, and such a difference cannot account for 
| the violent fluctuations in course which occur practic- 
ally instantaneously in a model, and in a second or so 
|in an unbalanced yacht during heeling. It can only 
| be the misapplied force of the. displacement itself 
| derived from a shelf or fulerum which has moved un- 
evenly. 
Mr. Starling Burgess, the designer of Enterprise, 
published in a lecture by his brother, Mr. Charles P. 
| Burgess, before the American Society of Naval Archi- 
tects and Marine Engineers (Trans., vol. xliii, 1935) a 


: , R 
brief calculation showing that R is least when D 


varies as (V/WL)*, but the proof is by no means con- 
vincing. Mr. Burgess appears to reason as though the 
resistance curve is continuous, whereas there is a hump 
in the curve as 4}-ft. models (of greater proportionate 
displacement than the J boats) begin to stick at about 
5 knots, after which, if well balanced and there is 
enough wind, they can be driven out on top of the water 
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result that her transverse motion in a seaway is violent 
when upright and inclined to labour when heeled. 
Conversely, a pegtop is uneasy and apt to roll heavily 
when upright, and only becomes stiff when fully 
heeled. 

A skimming dish will bounce on top of the sea, and 
becomes slow when heavily pressed upon her side. 
A pegtop will not bounce, but is apt to plunge and ship 
solid water on deck. A metacentroid has the nearest 
approach to natural or harmonic rolling in a seaway 
that can be obtained; or so the author believes. Other 
things being equal, she is stiffer than the pegtop at 
moderate angles of heel, and again stiffer than the 
skimming dish when heeled. 

Of sixty or so yachts examined in this respect, the 
following, of radically different periods, types, and sizes 
are metacentroids: Ailsa (Fife, 1895); America, 1851 ; 
Cygnet, 1840 ; Endeavour I., Enterprise, Iris (3-tonner), 
Latifa (a modern cruiser by Fife), Lowestoft trawler 
(loaded); Marett’s schooner, 1858; Mary Taylor 
(American pilot schooner, circa 1848), Mystery IL., 
Rainbow, Shamrock V., Valkyrie II., Whirlwind, and 
Yankee ; a considerable number, including Weetamoe, 
narrowly miss this ideal. The author suggests that the 
practical evidence is in favour of a metacentroid. 

(d) Is this Rule, which has been found to be true for 
Models, alao true for Yachts ?—For many years the 
differences between the shapes of racing models and 
yachts, both racers and cruisers, have been noticeable. 
The difference in the keels—the keels of models being 
peculiar—can be accounted for by the fact that the 
stresses in the materials generally, which vary with 
the scale, or even powers of the scale, allow keels to be 
used successfully in models which would be structurally 
weak and unseaworthy in yachts. The variation in the 
strength of the materials with the scale enables models 
to be driven hard under relatively atrocious conditions. 
Conversely, racing models cannot assist yacht designers 
in dealing with shocks from the sea which are of such 
magnitude in a yacht that she becomes relatively 
weaker and more fragile the larger her size becomes. 

Yachts of to-day have the rudder slung on the stern- 
post, but models are not suited to this type of keel. 
From the point of view of balance, or fixity of course, 
while heeled, there is no fundamental difference, but 
it is noticeable that the yacht type keel, when fitted 
to models, makes them run off the wind after they have 
heeled. This is not a defect in balance, it is a steering 
effect, as the water brushed downwards by the yacht 
wishes to rise to the surface. A full keel gets in the 
way of this water as it rises towards the weather corner 
of the transom. The water is deflected by the dead- 
wood, and a weather-helm effect is induced. In models, 
this difficulty, as far as the author is aware, has only 
been surmounted by removing the after-deadwood. 

The first yacht designed to this theory had a fin and 
rudder of the model type. In her maiden race, the 
rudder dropped off and floated away. She gave up 
the race, and being of balanced form sailed home with- 
out it. A model has done the same. The rule 
certainly appears to be true for both yachts and models 








20-TON WAGON TIPPLER. 


rue wagon tippler has become the generally accepted | 


method of unloading coal in this country where large 
quantities are handled, and various designs have been 
dealt with from time to time in these columns. The 
example shown in Fig. |, annexed, and Figs. 2 to 5, 
Plate XXIII, possesses, however, some novel and 
interesting features and well merits description. 
The tippler, which is capable of emptying standard 
railway wagons holding from 8 tons to 20 tons, forms 
part of a coal-handling system recently installed 
by Messrs. Spencer (Melksham), Limited, Melksham, 
Wilts, for Messrs. Stellite, Limited, Queen’s Ferry, 
near Chester 
the production of Stellite smokeless fuel by a con 
tinuous carbonisation process. The fuel is intended 
primarily for use in the domestic open grate and its 
manufacture yields coal-tars suitable for road-sur- 
facing, and forming the raw material for dyestuffs 
and chemicals of various sorts. The plant is designed 
for carbonising 1,000 tons of coal per week. As 
will be evident from the dumps of coal seen in the 
several illustrations, the coal is small and is delivered 
in railway wagons run on to the table of the tippler. 
These wagons vary in height between the limits of 
6 ft. 10 in., and 9 ft. 7 in. above the rails, so that the 
tippler has necessarily to be flexible in operation. They 


can be dealt with on the average at the rate of one every 


six minutes. The machine, which is constructed under 
the Ellison patent, is electrically-operated. 


The structure and operation of the tippler will be most | from the rails. It is indicated by plain dotted lines in 


readily understood from the drawings given in Figs. 2 


and 3, Plate XXIII. The table a is an open struc-| dotted lines for wagons of the maximum height. In 
ture of deep joists carrying a pair of bridge section rails | each case the discharge angle of the side of the wagon 
| is about 50 deg., that is, sufficiently steep to secure a 


on the ordinary standard gauge. As shown in Fig. 2, it 


is resting on buffers, but when lifting commences, it is | 
suspended at the two left-hand corners by steel wire | 


The latter firm have now commenced | 


CONSTRUCTED BY MESSRS. SPENCER 


20-TON WAGON 
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ropes, and at the two right-hand corners by the braced 
structure which carries the side buffer beam b. This 
structure is hinged at the ends to a pair of quadrants c, 
to each of which is riveted a stiff-braced cantilever arm. 
These arms carry a pulley over which passes the wire 
rope from the free ends of the table,and are joined by 
a braced girder carrying the top clamping beam d. The 
| parts just described form the moving part of the tippler. 
The fixed part consists of a pair of stiff triangular 
frames between the lower part of which the receiving 
| hopper ¢is arranged. At the table side, the frames carry 
| inclined pathways f, on which the quadrants run, this 
| pathway being virtually a bar rack. At the rear the 
frames are connected with and supported by the struc- 
tures carrying the winch drums of the hoisting gear, 
| the ropes from which to the table pass over pulleys 
}at the top of the frames. The frames and quadrant 
}are coupled by hinged links which prevent the arms 
| carrying the top clamping pads descending too low 
| when the wagon is being lowered after emptying. 
| The table is in the loaded position with a wagon in 
place in the views given in Figs. 4 and 5, Plate 
| XXIII, the position of the tippler in these illustrations 
corresponding to that shown in Fig. 2. When the 
tipping action is commenced by starting up the motor, 
the ropes are wound in and the outer end of the table 
is lifted until the angle of tilt round the right-hand 
pivots is sufficient to bring the side of the wagon up 
against the buffer beam >. This beam is of wood with a 
number of rope facings. The degree of tilt necessary 
depends upon the width of the wagon which may vary 
| between the limits of 6 ft. 9 in. and 8 ft. As soon as 
the side of the wagon comes into contact with the 
buffer beam, the individual tilting of the table ceases 
|and the pull on the ropes causes tilting of the buffer 
beam frame and the table as a whole, round the pivots 
in the quadrant. This movement continues until the 
top of the wagon comes into contact with the clamping 
beam d. This beam is faced with wood and is pivoted 
at the back, so that it can automatically adjust itself 
to wagons of different heights. Contact of the wagon 
with the clamping beam immediately stops the tilting 
movement round the quadrant pivots, and the pull on 
the ropes then causes the quadrants to roll along the 
pathways on the frame, with the wagon held firmly in 
position. 

The rolling motion continues until the wagon reaches 
| the tipping position, when the motor is stopped. The 
| degree of rolling depends upon the height of the wagon 











Fig. 2, for wagons of the minimum height, and by chain 








clean discharge. A wagon of medium height is shown 
in the discharged position in Fig. 1, above. It will 





TrPPLER IN DISCHARGING PosITION. 


be clear from this illustration how the rope tension has 
kept the wagon in position during the rolling move- 
ment. This factor of the design needed careful work- 
ing out, as a pressure suitable for holding a high-sided 
wagon might easily be excessive for a small wagon. 
The investigation was complicated by the variation in 
the incidence in the weight of the rolling frame during 
the movement, but a solution for all wagons between the 
limits of weight and size mentioned has been satisfac- 
torily achieved. It is understood, of course, that the 
various hinging and rolling movements described above 
do nottake place in distinct stages, but inone continuous 
sequence without pause. It might appear from Fig. 2 
that the clamping beam restricts the discharge flow 
from the wagon, but reference to Fig. 4 will show that 
the beam is cut away at the centre. The maximum 
length of wagon that can be dealt with is 22 ft. The 
lattice girder behind the beam is seen in Fig. 5, from 
which illustration the construction of the quadrants 
will also be clear. These consist of a pair of side plates 
with the periphery notched to suit the bars of the rack 
pathway. The recesses formed by the notches are 
made continuous between the side plates by ribbed 
castings. Both pathways and quadrants are well 
stiffened and are riveted throughout. 

The hoisting gear is shown in Fig. 5. Power is 
supplied by a 25-h.p. motor, seen at the right. This 
motor, which is capable of developing 384 h.p. on peak 
loads, runs normally at 950 r.p.m. The spindle is fitted 
with a solenoid brake, and power is transmitted through 
a reducing-gear system so as to give a speed of 8-9 r.p.m. 
to the shaft forming the drive to the winch barrels. The 
motor is situated midway between the winches. The 
winches have grooved barrels, with a diameter on 
the rope centre of 3 ft. and rotate at 1-91 r.p.m., thus 
giving a rope speed of 18 ft. per minute. The rope 
coiled on each drum between the initial and maximum 
discharging positions is 35 ft. 8 in., so that just under 
2 minutes is required for hoisting. Lowering is effected 
by gravity. The actual rate of unloading naturally 
depends upon the speed with which the loaded wagons 
can be marshalled and their weight, but the capacity of 
the tippler when handling 12-ton wagons is 13 cycles 
per hour, and when handling 20-ton wagons is 8 cycles 
per hour. Limit switches actuated by the winch 
driving shaft aad seen in the foreground of Fig. 5 
determine the limits of traverse for both hoisting and 
lowering. The rope pulleys are 2 ft. 104 in. in diameter, 
to avoid undue flexure of the ropes, which are made, 
however, of an unusually flexible wire, and are not 
galvanised. 

The hopper is of normal contour and is made of steel 
plate j-in. thick and stiffened by external angles. It 
is 24 ft. long inside the end plates by 12 ft. wide at the 
top. The discharge opening, which is 4 ft. wide, 
extends for the full length and is situated directly 
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above a travelling conveyor belt, deep external angles, 
with slotted bolt holes, providing an adjustable skirt 
for regulating the belt clearance. The belt is flat 
and measures 32 ft. between the pulley centres. In 
view of the weight of coal on the belt it is supported 
on very closely-spaced idlers below the opening, as 
will be clear from Fig. 5. The hopper is provided 
with a regulating gate at the exit end of the feeder 
belt. The speed of the belt is about 20 ft. per minute. 
The drive is by means of a 74-h.p. motor with spur 
and worm transmission and reduction gear. The 
smaller hopper seen to the left in Fig. 1 is for use 
when coal is delivered in bags which are discharged 
directly into it from the wagons. The hopper con- 
veyor delivers the coal on to an inclined troughed belt 
conveyor 30 in. wide and 105 ft. long between centres. 
This is covered by curved corrugated asbestos-cement 
sheeting, alongside which a walkway is provided. 

The conveyor can be identified in the background of 
Figs. 1, 4 and 5; it delivers the coal to the top of a 
three-stage tower. The speed is approximately 250 ft. 
per minute, and the drive is by means of a 10-h.p. 
motor. The conveyor discharges on to a single-deck 
vibratory screen of }-in. mesh, belt-driven from a 7}-h.p. 
motor. This screen prevents tramp iron, wood and 
other materials being carried over to the carbonising 
plant. The coal is delivered to a hopper, which 
discharges on to a second inclined conveyor leading 
to the retort house. The tramp material is discharged 
down a chute on to the ground. The controls are 
interlocked so that the plant will only start up in the 
order of screen, inclined conveyor and feeder conveyor, 
and should a failure occur, the motion of all parts on 
the feed side of the breakdown will be stopped. The 
tippler motor is not interlocked with the rest of the 
gear. This motor is controlled by a hand-operated 
circuit breaker, and a hand-operated reversing drum 
controller. It has also two iron-clad self-resetting 
shunt limit switches and three-phase solenoid for 
operating the brake. The other motor starters are of 
the combined rotor stator type. All have the usual 
protective devices. The motors are totally-enclosed 
and are of the slip-ring induction type operating on 
400-volt, three-phase, 50-cycle supply. The general 
capacity of the conveying plant is the delivery of 150 
tons of slack coal per hour when receiving a full and 
regular feed. 








POWER GENERATING MACHINERY 
FOR PROCESS STEAM PLANTS ; 
THE SMALLER INSTALLATIONS.* 


By A. C. Hutcutnson, B.Sc., and R. C. McLEop. 


Tue intention of this paper is to indicate the chief 
features of apparatus used for extracting the mechanical 
energy available in steam generated for the process 
purposes of many industries. In this field, the diffi- 
culties met with are human, as well as economic and 
technical, a consideration which becomes more notice- 
able as the size of the undertaking diminishes. The 
subject is very much harder to appreciate fully than 
is ordinary power generation; and the industrial 
power user intent on the technicalities of his special 
business, sometimes finds it difficult to make the best use 
of his important by-product. There are probably 
many fine power plants in existence which run ineffi- 
ciently because their owners do not fully appreciate 
the importance of setting and operating them correctly. 
A back-pressure turbine which is allowed to run at all 
loads with a by-pass valve left openisa case in point. 
Again, it is not unlikely that many other plants, while 
complying perfectly with the purchaser’s specification 
and with the manufacturer's guarantees, are yet 
quite unsuitable for the work they have to do. It is 
possible, for instance, for a plant to show impressive 
efficiencies at maximum duties or under special test 
conditions and yet to be glaringly uneconomical] in 
actual service. The elements, set out below, which are 
available for a process-steam power plant may be 
permuted indefinitely to obtain the best results from 
a given set of conditions, the preparation of plant 
schemes of this kind being an art requiring the greatest 
experience and technical insight. 

Most process-steam power plants consist funda- 
mentally of a process-steam power generator and a 
balance power generator. Exceptions are provided 
by installations in which the load and steam demands 
are almost exactly balanced and small deficiencies 
can be corrected either by make-up or blow-off valves. 
Either steam turbines or reciprocating steam engines 
can generally be employed, but as the turbine is more 
usual, that word will be used to cover both meanings 
except when it is otherwise stated. The process-steam 
power generator can be :—{1) A back-pressure turbine. 
(2) The high-pressure end of a pass-out turbine. 
(3) The low-pressure end of a mixed-pressure or pass-in 





* Paper read before the Institution of Mechanical 
Engineers on Friday, April 9, 1937. Abridged. 





turbine. (4) A separate low-pressure exhaust turbine. 
The balance of power can be made up by :—{a) A low- 
pressure exhaust turbine. (6) The high-pressure-to- 
exhaust steam flow of a pass-out turbine. (c) The 
high-pressure-to-exhaust steam flow of a mixed- 
pressure or pass-in turbine. (d) An oil engine or other 
prime mover. (e) The public supply mains. 

When the two power generators are separate machines 
the arrangement which also involves the passage of 
the balance steam through the process turbine is 
generally the more efficient. Thus, for a pass-out 
installation, a back-pressure turbine combined with a 
low-pressure-to-condensing turbine which takes steam 
from the process main, is a more efficient arrangement 
than a back-pressure and a high-pressure-to-condensing 
turbine. Similar considerations apply to mixed- 
pressure installations. 

The alternative arrangement, in which the flows of 
process and balance power steam are separate, may be 
preferable in some cases since it simplifies control 
and operating problems. It is also more easy to visual- 
ise when making quantitative estimates. Thus, for a 
first approximation, it is quite correct to calculate 
the power to be obtained from the process steam expand- 
ing over its pressure range, and the power to be 
obtained from the balance steam expanding over its 
own pressure range, as though they passed through 
entirely separate turbines, whether they do in actual 
fact or whether they mingle in the same pass-out 
or mixed-pressure turbine. 

The choice between engine and turbine for the 
power generator depends on conditions. For operation 
over moderate pressure ratios, not greater than, say, 
10, and at a fairly constant load near the maximum, 
an engine can be more efficient than a turbine up to 
outputs of 1,000 kW or more. The first cost of 
an engine installation is less for outputs below about 
300 kW, but above 500 kW, when capital charges are 
taken into account, a turbine is likely to give greater 
overall economy. Difficulties, also, are liable to arise 
with the operation of engines at steam temperatures 
much over 600 deg. F. and from the contamination 
of process steam by cylinder lubricant. An engine, 
even when fitted with variable eut-off gear, is funda- 
mentally less capable than a turbine of maintaining 
its efficiency at reduced steam flows, particularly for 
pressure ratios less than, say, 3, when a turbine is 
essential for efficient working if there is to be any 
appreciable variation in steam flow. 

Turbines used as process-steam power generators, 
since they generally work with dense high-pressure 
steam, should have small blade ring diameters and 
high rotational speeds if they are to be at all efficient. 
So-called “‘ high speeds ” are still regarded with distrust 
by many power users who find it difficult to realise 
that the safety of a turbine is fixed by its peripheral 
blade speed and not by the number of revolutions it 
makes in one minute. A geared drive is generally 
necessary, but cannot be called a disadvantage, the 
“noise bogey”’ having been fairly well laid by the 
modern technique of gear-cutting. For turbines 
working with pressure ratios less than, say, 20, throttle 
governing is very inefficient, and load regulation by the 
control of nozzle area is required if the load or steam 
flow are at all variable. An impulse or an impulse- 
reaction type of turbine is then desirable. Nozzle 
control should be at least partially automatic, unless it 
is known that the turbine will be driven by men who are 
much more than usually conscientious and active ; 
and it is, in fact, impossible to follow rapidly changing 
conditions with hand-operated nozzle gear. Multi- 
cylinder turbines can generally be made more efficient 
than single-cylinder turbines, even for moderate out- 
puts; and it must be remembered that an improvement 
of 5 per cent. in running efficiency can often more than 
compensate for a considerable increase in capital 
charges. 

The plan of a process steam installation is bound 
up with problems of control gear for the power-generat- 
ing machines. In installations where conditions 
are steady enough, conventional * speed governing ” 
may be all that is required. For instance, when a 
factory is supplied with power and steam from a back- 
pressure turbine running in parallel with some balance 
power generator, the process steam quantity may 
be hand-regulated through the speed-adjusting gear 
of the back-pressure turbine, the balance machine 
making up automatically what remains of the factory 
load. The bleeding of small quantities of steam 
at varying pressures from an ordinary turbine is the 
simplest possible case of a process steam installation, 
but this finds little application beyond the heating of 
feed water in power stations. 

In most installations, particularly when the load 
and steam fluctuations are rapid ard the pressure 
has to remain substantially constant, some form of 
automatic pressure control has to be introduced as 
well. The installation always comprises a main or 
high-pressure valve gear and one or more pass-in 
valves according to the type of plant. These valve 
gears may be more or less interlinked with one another, 





the well-known Rateau mixed-pressure gear being 
an example of complete interlinking. Here, variation 
of load takes effect on the low-pressure steam supply 
as long as that is available, while, if the gear is properly 
designed and set, the machine will change over from 
low-pressure to high-pressure steam supply and back 
again without any alteration in speed. 

On the other hand, there are many practical examples 
of pass-out installations governed with complete success 
by a pressure-controlled pass-in valve gear which is 
entirely independent of the main speed-governor gear. 
Every variation of load or steam demand then involves 
a cycle of automatic speed and pressure adjustments, 
but provided that these variations are not sudden, the 
permanent changes in pressure or speed can be made 
so small as to be negligible. In some cases, however, 
such as when a pass-out installation having a small 
ratio between the steam supply and the first pass-out 
pressures, works with a rapidly varying load, interlink- 
ing becomes necessary and a mechanism having pro- 
perties analogous to the Rateau mixed-pressure gear 
should be employed. 

In the examples described above, variations of 
steam supply to meet variations in driven load are 
effected by the speed governor gear as the result of 
speed changes. When, however, an alternator is 
being driven in parallel with other machines or with 
the public supply mains, the whole character of the 
situation changes, because under these conditions 
the speed cannot vary. Either pressure governing 
or load governing must then be resorted to. For 
instance, a back-pressure turbine may have its main 
valve gear opened or closed by a pressure-sensitive 
mechanism embodied in or replacing the speed governor 
gear. The turbine load will then be determined only 
by the demand for steam, the power balance having 
to be made up otherwise. 

Load governing must be effected by an electrical 
device. Thus, the valve gear of a condensing turbine 
which runs in parallel with the public supply mains 
may be operated by a solenoid apparatus, so that either 
the factory load is supplied normally by the turbine 
and the public supply used to meet peaks, or vice versa. 
The simplest possible illustrations have been used 
hitherto, but the same general principles apply to 
installations of very much greater complexity, such as 
that of double pass-out turbines running in parallel 
with the public supply, mixed-pressure pass-out 
turbines, and the like. 








NOTES ON NEW BOOKS. 


WHEN dealing, in our issue of March 20, 1936, page 317, 
with a discussion on the education of engineers, 
reprinted in The Central, the journal of the old students 
of the City and Guilds (Engineering) College, we 
suggested that possibly the average of accomplishment 
of college students in London and the provincial 
universities might be raised by the appointment of 
tutors, each of whom would have a certain number of 
students under his care. The duty of the tutors 
would be generally to advise the students in connection 
with their work and assist them in difficulties. In 
many cases undergraduates tend to fall behind in their 
work, and to do themselves less than justice, owing to 
inexperience in ordering their studies rather than to 
lack of intellectual power. Although, following our 
individualistic tradition, some will say that it is better 
that, during his college years, a young man should 
learn to organise his own work and his own life as a 
preparation for the time when, for better or worse, he 
will have to depend on himself, it would appear that in 
the United States the contrary view is generally held. 
This is clearly illustrated by a recent work by Dr. J. E. 
Walters entitled Individualising Education (New York : 
John Wiley and Sons. London: Chapman and Hall, 
Limited. Price 12s. 6d. net.) This describes in great 
detail the methods of tutorial guidance adopted in 
many American universities. What we have called 
tutorial guidance is described as “ personal coun- 
seling,” and the members of the staff, or in some cases 
senior students, to each of whom a group of students 
is allotted, appear to be concerned not only with the 
scholastic work of their protégés, but with their 
physical, moral and social development. Although 
the kind of assistance they render is certainly in many 
cases furnished to individual students in this country, 
the constitution of an official and widespread service 
of this kind is foreign to ourideas. The ‘* counseling ” 
service is in many cases closely linked up with the work 
of the employment bureau, and although most, or 
all, of our universities have departments which assist 
their graduates in getting a start in practical life, we 
imagine few or none compile such elaborate records of 
their students’ qualifications as, for instance, Purdue 
University, the records of which contain a photograph 
of the student concerned, full educational and sports 
records, information about membership of university 
societies, the church to which he belongs, whether 
married or single, if self-supporting and has or has not 
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any dependents, together with a record of any vacation 
works experience. The whole book is an interesting 
description of the deliberate organisation of a type of 
service which in this country is left to the initiative 
of individuals, 


The term “ standardisation ” as applied to engineer- 
ing materials ought to connote international agreement 
on the qualities of at least the majority of the materials. 
Such an ideal is, however, rather visionary and may 
never be realised. At the same time, some measure 
of agreement may be reached in certain directions and 
it is, therefore, important that engineers should be 
aware of what is being done towards standardisation 
in other countries than their own. The very compre- 
hensive A.S.7'.M. Standards, 1936, issued triennially by 
the American Society for Testing Materials, 260, 
S. Broad-street, Philadelphia, Pennsylvania, is a reli- 
able guide as to the extent and nature of the standardis- 
ing carried out in the United States. The new edition, 
published at the end of 1936, consists of two volumes, 
and contains all the standard specifications, methods | 
of testing, definitions and recommended practices | 
adopted by the Society. The first volume deals with 
109 standards relating to ferrous metals and 60 to non- | 
ferrous metals, while 12 standards relate to metallo- | 
graphy and general testing methods. The microphoto- 
graphs, &c., included in this last section should be very 
useful, as correct interpretation of an etched section is 
not an easy matter without comparative material. The 
second volume of the work is of a more general scope, 
though it concerns materials which all, in some measure, 
enter into engineering practice. Examples are, cement 
and concrete, refractories, timber, coal, paints, petro- 
leum and rubber products and textiles. Both volumes 
are fully illustrated by drawings of apparatus used for | 
testing, form of test-pieces, model report graphs, &c. 
Bound in strong blue cloth, the price to non-members 
of the Society is 7-5 dol. per volume, or 14 dol. for 
the two volumes if both are ordered together. Applica- 
tion for copies should be made to the Society at the 
address given above. | 








The exhibits in the Land Transport Section at the | 
Science Museum, South Kensington, are divided into 
four groups, the second of which includes mechanical | 
road vehicles and all the details that appertain to them. 
In this group there are between 500 and 600 exhibits, 
some of very great historic interest and many illustra- 
ting the latest developments. The earliest exhibit is 
the model of Cugnot’s steam traction engine of 1770, 
and the latest, examples of details produced during 
the last few years. Of this group, a new catalogue has 
been prepared by Mr. E. A. Forward, and this has 
recently been published by His Majesty’s Stationery 


Office, price 4%. net. It is a book of about 250 pages 
packed with information. All who are familiar with 
the Science Museum know well what a wealth of 


material it contains and with what care the descrip- 
tions of the objects are compiled. No pains are spared 
in verifying facts and thus the catalogues are not mere 
lists of the exhibits, but carefully written historical 
notes. In this new catalogue the matter is divided into 
sections dealing with steam vehicles, petrol vehicles, 
electric vehicles and motor accessories and details. To 
those old enough to remember the days of the Red Flag 
Act, and the strange vehicles which raised dust-storms 
as they travelled along the roads, the description and 
illustrations of the early Benz and Daimler cars will 
make a special appeal, but there is probably no 
motor manufacturer or user, however up to date, who 
cannot learn something from this catalogue. To the 
perfection of the modern motor-car in its entirety 
thousands of inventors have contributed, and here are 
set down their achievements. As an example of the 
interesting manner the exhibits are handled, we may 
take, for example, the description of pneumatic-tyre 
materials, in which we are told how the rubber and 
cotton are dealt with. It is by a method patented in 
1892 by Mr. J. F. Palmer that the cotton cord is 
woven into a parallel-thread fabric, while the machinery 
for moulding and vulcanising together the layers of 
fabric and rubber was invented by Mr. H. J. Doughty 
in 1896. In the description of another exhibit we are 
told that ‘* the practical success of the pneumatic tyre 
on motor cars has been due, to no small extent, to the 
introduction by Mr. H. H. Frost in 1902, of a portable 
vulcaniser, by means of which damaged tyres can be 
repaired easily in such a way that the repair is a re-make 
of the damaged part, which then forms an integral 
portion of the tyre, without damage to the surrounding 
materials.” These are examples chosen at random to 
illustrate the fact that the catalogue is no mere list, 
but, in a sense, forms, in a piece-meal fashion, no doubt, 
but in a nevertheless practical way, a history of inven- 
tions relating to motor vehicles. It should prove of 
special interest to many of the thousands concerned 
with the manufacture of cars and their accessories. 





In Book II on Engineering Economics, which is now 
in its third edition (London: Sir Isaac Pitman & Sons, | 
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| price 8s. 6d. net), Mr. T. H. Burnham deals with the 


questions of works organisation and management. 
There are ten chapters, in each of which is treated 
one aspect of works activity. The first is devoted to 
“the management function.” The different types of 
management, as indicated by the allocation of staff 
duties, are discussed on now well-known lines. Diagrams 
are given of “ military or line,” “ functional,” and 
“line and staff” organisations. Personnel policy 
and wages payments form the subject of the next chapter. 
The treatment tends to be somewhat superficial and, 
on the whole, is not very informative. Various 
diagrams are given showing premiums earned, labour 
costs, &c., under the systems of payment. In examin- 
ing these, it is noted that, in all cases except one, the 
printed matter at the sides of the diagrams has been 
set so that the book has to be turned round in order that 
the titles may be read. The chapter on the “ econo- 
mics of production” is a useful one. In it is given 
an example of the considerations which should be taken 
into account when deciding in what size batches of 
components for stock lines should be made. This is 
a matter which is often decided by mere guesswork, 
the decisions frequently proving unsound and resulting 
in stocks which are too small and uneconomical of 
production, or too large when capital unnecessarily lies 
idle. There are chapters on purchasing, and material 
costs, factory costing, site and lay-out of works, build- 
ing and fixed equipment, finishing up with sales 
organisation and tendering. These do not call for 
special comment, although it is interesting to note that 
the steel to be used for automobile valves is specified 
to be centreless ground and to be cut up and upset 
in the “forge shop,” treatment of material ground 
to the high degree of accuracy associated with centre- 
less grinding which will interest production engineers 
who may read the book. The work is illustrated with 
a number of diagrams and forms. There is a useful 
bibliography at the end of each chapter and the book is 
satisfactorily indexed. 

The separation of volatile from non-volatile sub- 
stances is an operation which has been conducted 
since very early times. Originally carried out by 
primitive methods, it has now emerged into a highly 
technical process, recent researches on the vapour 
pressure of liquids having aided the elucidation of 
many of the complex problems associated with the 
separation of two or more liquids of varying volatility. 
In a monograph on Distillation by Professor Joseph 
Reilly (London: Methuen and Company, Limited, 
price 3s, 6d. net), an able summary is given of recent 
developments in the theory and practice of various 
aspects of the art of distillation. Detailed consideration 
is given to equations for the design of fractionating 
columns and to methods for calculating the number 
of plates theoretically required. The importance of the 
production and measurement of low pressures in many 
distillation processes is emphasised. At the present 
time the range of exhaustion extends from 10-? mm. 
in the case of piston-type oil pump to 10-7 mm. with 
the absorption process employing charcoal cooled to 
liquid-air temperatures. Molecular pumps can exhaust 
down to 10-* mm., but an initial vacuum is necessary. 
The formation of mixtures of maximum vapour pres- 
sure are very much more common than that of minimum 
vapour pressure mixtures, and Chapter V contains an 
excellent summary of this aspect of the subject with 
special reference to azeotropic mixtures. The technical 
utilisation of the formation of azeotropic mixtures by 
the addition of a third component has important 
industrial applications and one example is considered 
in detail. Steam and destructive distillation are dealt 
with together with a short account of conditions for 
sublimation. It is shown by the author that in the 
case of di-substituted compounds, that the para com- 
pound is generally the one which sublimes at atmos- 
pheric pressures. This volume is a noteworthy addi- 
tion to Methuen’s Monographs on Chemical Subjects. 


As each new branch of applied science is developed, 
fresh terms are necessarily introduced by those con- 
cerned with the development in order to express their 
ideas both succinctly and clearly to their fellow workers, 
and generally these terms have become incorporated 
in the everyday language of the pioneers long before 
general interest has been aroused. Those who wish 
subsequently to study the subject and who try to 
follow the later developments find their efforts handi- 
capped by lack of knowledge of the terms employed, 
and the difficulties encountered are not infrequently 
increased by the fact that terms employed in one 
branch of science or technology have a somewhat 
different meaning in another. This is no less true for 
the newly developed science of television than it was 
for the earlier science of radio communication; the 
study of either is greatly facilitated by a clear under- 
standing of the terms and definitions which apply. 
This can be obtained, in the case of television, from a 
little book by Mr. E. J. G. Lewis entitled Television 





Technical Terms and Definitions, which has been pub- 
lished by Messrs. Sir Isaac Pitman and Sons, Limited, 
London, at the modest price of 5s. net. In it the terms 
employed in television at the present time are carefully 
explained, the explanations being effectively assisted in 
many cases by line diagrams and sketches. It will, of 
course, be obvious that although the book contains 
over 1,000 definitions, additions must be made from 
time to time as new terms are introduced. Several 
blank pages have therefore been left at the end of the 
book for these additions to be made by the user himself 
as soon as he becomes acquainted with them. In 
view of the public interest in television, stimulated by 
the British Broadcasting Corporation’s transmissions 
from Alexandra Palace, it is likely that many persons 
will commence to study this fascinating subject, and 
to these the book will serve as a valuable work of 
reference. 


One of the difficulties in technical education to-day 
is not only to convince the artisan student that mathe- 
matics and other basic subjects are vital to his progress, 
but to find some suitable method of imparting the 
elements of such a subject. This statement particu- 
larly applies in the case of a vast number of students, 
often of mature age, who escaped from school at the 
age of fourteen, but return to “‘ improve themselves ” 
when they have forgotten what little they had formerly 
learnt. The old idea was to put them in a class to 
which was given the name “ matriculation mathe- 
matics ” and leave them to acquire what they could. 
To-day the more humane method is to give them 
instruction, keeping constantly in view their everyday 
work and needs. A recent text-book, published at 4s. 
net by Messrs. Charles Griffin and Company, Limited, 
London, and entitled Foundry Calculations and Draw- 
ing, by L. Booth, serves this purpose by maintaining 
in its method a close relation to foundry work. It is 
intended for core-makers, moulders and _ pattern- 
makers, and is amply illustrated by 71 diagrams 
within its 130 pages. An introduction deals with 
the elementary principles of multiplication, division, 
decimals and logarithms. In some respects, this part 
of the work might have been made more clear and 
definite, for although the book is strongly bound, it is 
not to be expected that a student will always be able 
to carry it about with him for reference. Contracted 
methods for multiplication and division are ignored 
although they are easy in the case of division. A 
chapter on the elementary principles of mathematics 
is a concise survey of geometrical figures and trigono- 
metrical ratios, although containing small slips and 
omissions. However, in succeeding chapters on 
mechanics, sketching and drawing, graphs, weight 
estimating, and calculating furnace charges, the author 
finds his true métier. He is a practical man teaching 
a practical subject, and makes use of a large number 
of everyday examples which cannot fail to arouse 
interest. For instance, the construction of a curve 
showing the various weights of metal in a foundry 
ladle for any depth of metal will enable the student to 
grasp the true value of graphs apart from mere academic 
exercises. Diagrams are clearly drawn and there is a 
useful index. 








MODERN SYSTEMS OF MULTI- 
CHANNEL TELEPHONY ON CABLES. 


AN interesting account of the developments which 
have taken place in the trunk-telephone system of the 
United Kingdom, and of the methods which are being 
adopted to bring about further improvements, was 
given in a paper on “‘ Modern Systems of Multi-Channel 
Telephony on Cables,” which was read before the 
Institution of Electrical Engineers, on Thursday, 
April 15, by Colonel A. 8S. Angwin, D.S.0., M.C., and 
Mr. R. A. Mack. 

Until recently, carrier-currents have been mainly 
employed on aerial lines, especially in the United 
States, since the inherently large attenuation, parti- 
cularly at high frequencies, has rendered their applica- 
tion unpromising on cables. This has, however, been 
altered by the advent of paragutta and other low-loss 
dielectrics, and submarine cables designed for carrier 
working have now been laid between Havana and 
Key West and between Australia and Tasmania. Two 
others, each about 80 nauts long, are to be laid between 
England and Holland, and will provide 16 telephone 
circuits. Twelve circuits will also be provided in a 
single cable between Wales and the Irish Free State, 
and 20 in two cables between Scotland and North 
Ireland. 

In 1928, the American Telephone and Telegraph 
Company began the development of a multi-channel 
carrier system for land cables, the results of which 
were published in 1933.* Separate cables were used 
to transmit currents in the two directions, thus 





* “ Carrier in Cable,” A. B. Clark and B. W. Kendall. 
Electrical Engineering, vol. lii, page 477 (1933). 
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practically eliminating near-end cross talk. The re- 
peaters employed embodied the negative feed back 
principle.* Nine channels were provided between the 
frequencies of 4 kilocycles and 40 kilocycles. In 
Germany, on the other hand, a system has been 
developed in which a single cable provides audio two- 
wire circuitsand four-wire single-channel carrier circuits, 
together with a limited number of systems transmitting 
audio and three-carrier channels.t| The star-quad 
cable between Groningen and Leeuwarden, which 
embodies the results of this research, contains 24 pairs, 
with conductors 1-5 mm. in diameter, and employs 
separate channels for the “ go” and “ return ”’ direc- 
tions. It is believed to be the first star-quad cable 
system to have been manufactured for carrier operation 
in the unloaded condition. Equipment to provide one 
carrier channel, in addition to the normal voice- 
frequency four-wire circuit, has been designed by the 
British Post Officet to operate on 25-lb. cables, The 
cables are loaded with 22mH coils spaced 2,000 
yards apart and there are repeater stations every 
40 miles. The London-Liverpoo! cable (1935) and the 
Liverpool-Glasgow cable (1934), both of which are of 
the 274-pair, 25-lb. star-quad type, were designed to 
provide a large proportion of pairs suitable for single- 
channel carrier systems. The Carlisle-Newcastle cable 
(1934) is similar in type. Tests on the Liverpool-Glasgow 
cable showed that it would be possible to work a 
number of pairs in the carrier groups up to 16 kilo- 
cycles, thus enabling four carrier channels to be used.§ 
Pairs between Liverpool and Glasgow sufficient for 
30 systems, 150 circuits, have, therefore, been loaded 
with 6 mH coils spaced at 1,000 yards and equipment 
for eight systems, giving a total of 40 circuits, is being 
installed initially. A heavy-gauge cable between 
London and Canterbury is being de-loaded and will be 
used to provide 14 systems, 70 circuits. 

In view of the results obtained by the American 
Telephone and Telegraph Company, the Post Office com- 
missioned Messrs. Standard Telephones and Cables, 
Limited, to provide a 12-channel carrier system between 
Bristol and Plymouth. Wheri fully equipped, this 
system will provide 228 circuits, 48 of which were in 
service at the beginning of the present year. Separate 
cables are used for the “ go ” and “ return ”’ directions 
of the transmission. The cables are of the paired type, 
i.e., the pairs are not twisted together in groups of two 
to form quads, as is usual in voice-frequency cables. 
Each cable comprises nineteen 40-Ib. pairs and their 
outside diameter is 1-1 in., which enables the two to 
be drawn into a standard 3-in. duct. Each pair was 
made with a different length of twist to minimise 
mutual impedance between pairs, while to minimise 
the increased resistance due to eddy currents induced 
in the sheath by neighbouring pairs, the lead sheath 
was spaced from the outer layer by thick insulation. 
The average length between the repeater stations is 
18 miles and the balancing networks are located near 
the mid-point of each section. With a view to minimis- 
ing minor reflection effects, caused by variations in the 
characteristic impedance due to differences in capacit- 
ance per mile between successive lengths, 0-1-mile 
lengths of the “go” and “return” cables of each 
repeater section were graded separately. Side-to-earth 
capacitance unbalances, and mutual capacitance devia- 
tions were reduced by special methods of jointing. 

The chief difference in principle between the terminal 
and repeater-station equipment of this 12-channel 
system and that used on a multi-channel aerial system 
is that the employment of separate pairs of conductors 
for the “ go” and “ return ”’ directions enables filters 
to be omitted. Differential transformers are required 
at the transmitting end to combine the paths and to 
give a two-way connection to the switchboard. The 
band filters are tied together to the input of the trans- 
mitting amplifier, which simultaneously amplifies the 
high-frequency currents of all 12 channels. These 
then pass over a pair in the “ go” cable towards the 
first repeater station. The equipment has been 
designed to operate at 130 volts, which is regulated 
to within + 25 volts, for the anodes, and at 21 volts, 
which is regulated to within + 0-25 volt, for the 
filaments. Cuprous-oxide rectifiers are used as modu- 
lating elements, while a limiter, consisting of a trans- 
former and neon tube, prevents the voltage rising 
above 1-53 volts at the entrance to the modulator. 
The filters and amplifiers are of conventional design. 

The results obtained on this installation have justified 
expectations, and the 12-channel system has already 
been adopted as the premier means of providing 





* “Stabilised Feed Back Amplifiers,” H. 8. Black. 
Electrical Engineering, vol. liii, page 114 (1934). 

+ “Carrier Frequency Systems for Trunk Cable 
Circuits,” K. Dohmen and H. F. Mayer. Europdischer 
Fernsprechdienst, No. 34, page 11 (1934). 

t “ Recent Developments in Long Distance Tele- 
phony,” A. C. Timmis. Journal of the Institution of 
Electrical Engineers, vol. |xxviii, page 601 (1936). 

§ “Carrier System No. 4,” R. J. Halsey and D. P. 
Millar. Institution of Post Office Electrical Engineers 
Journal, vol. xxix, page 226 (1936-37). 








additional long circuits. Long-distance trunk traffic 
in Great Britain is increasing at the rate of 25 per cent. 
per annum, and it would be practically impossible to 
cope with this on the old audio basis. By adopting 
the more usual quad formation for the cables used on 
future installations the space factor will be improved, 
and it will be possible to provide twenty-four 40-lb. 
pairs in each of the two cables drawn into a 3-in. duct. 
The equipment installed on the Bristol-Plymouth 
system will be substantially repeated on the London- 
Southampton-Portsmouth and Edinburgh-Aberdeen 
schemes, The cable being installed between London 
and Oxford is also of the 12-channel type, but the initial 
equipment will be of the four-channel pattern. 
The logical extension of the principle of multi- 
channel carrier working leads to the replacement of 
separate cables for the two directions of transmission 
by two pairs of conductors designed to carry all the 
circuits required. In 1934, Espenschied and Strieby 
described such a system,* in which the “go” and 
“return ” lines each comprised a single concentric or 
“co-axial” pair. It was proposed to use the range of 
frequencies from 60 kilocycles to 1,020 kilocycles for 
the provision of 240 circuits, the channels being evenly 
spaced at intervals of 4 kilocycles. Several designs of 
cable in which the necessary flexibility was obtained, 


CROSS SECTION OF LONDON~BIRMINGHAM 
COAXIAL CABLE 





were described, and since then a two-tube co-axial 
cable, with paper-insulated quads occupying the 
vacant space between the tubes, has been laid between 
New York and Philadelphia, a distance of 95 miles. 
Two types of co-axial cable have been developed in 
Germany. In one, flexibility is ensured by an articu- 
lated structure of the outer conductor, while in the 
other, the outer tube is formed of ribbons of copper 
laid up in a long-pitch spiral. The insulating material 
is of polystyrol in the form of filaments and thin sheets. 
This insulating material serves to support the return 
conductor system in its circular formation. 
Concurrently with the deyelopment of the Bristol- 
Plymouth 12-channel system, the Post Office, in co- 
operation with Messrs. Standard Telephones and Cables, 
Limited, installed a four-tube co-axial cable for the 
system between London and Birmingham. This was 
completed at the end of 1935. Important considera- 
tions in the design of this system were the possibility 
of cheapening the cost of long-distance circuits and the 
urgent need of more circuits between London and 
Birmingham and beyond. The ultimate transmission 
of television programmes over land lines was not 
overlooked. The width of the frequency band was 
fixed at 1-6 megacycles, and was located between 
0-5 megacycles and 2-1 megacycles for both telephony 
and television, in order that the same design of 
amplifier could be used for both. As it was estimated 
that the lowest level to which the currents could be 
permitted to fall was 60 decibels below the correspond- 
ing level at the entrance to the circuit, the attenuation 
at 2-1 megacycles was limited to about 50 decibels. 
To obtain minimum attenuation per mile in a co-axial 
cable, the ratio of the internal diameter of the outer 
conductor to the diameter of the inner conductor 
should be about 3-6, if the specific conductivities 
of the conductors are the same. If there is appreciable 
dielectric loss the diameters of the conductors must 
be increased if this attenuation is to be retained, but 
the design which gives the required attenuation with 





* “Systems for Wide Band Transmission over Co- 
axial Lines,”’ L. Espenschied and M. E. Strieby. Electrical 
Engineering, vol. lili, page 1371 (1934). 

+ ‘A Million Cycle Telephone System,” M. E. Strieby. 
Electrical Engineering, vol. lvi, page 1 (1937). 

+ “High Frequency Use of Telephone Lines,” G. 
Wuckel. Huropdischer Fernsprechdienst, No. 44, page 157 
(1936). ‘* Wide Band Cables with a New Type of Insula- 
tion,’ H. F. Mayer and E. Fisher. EHlektrotechnische 
Zeitschrift, vol. lvi, page 1245 (1935). ‘ Plastics,” H. 
Chase. Electronics, vol. ix, page 10 (1936). ‘* The Con- 
struction of Wide Band Cables.” Huropdischer Fernsprech- 
dienst, No. 45, page 15. 





the minimum physical dimensions is not necessarily 
the most economical. In this connection, the con- 
struction of the outer conductor is important. If it 
can retain its shape without internal support, the 
amount of insulating material required need only be 
that which is sufficient to centralise the inner conduc- 
tor and is less than when internal support is required. 
The lower net capacity per unit length will then result 
in a higher characteristic impedance and the attenuation 
due to a given conductor resistance will also be less. 

There are a number of insulating materials, which 
give practically no dielectric loss, if a suitable 
type of construction is used. For example, discs 
or separators of low-loss ceramic material or of hard 
rubber or ebonite may be employed. When this 
form of construction is used, the proportion of solid 
dielectric is small and the ideal of a gaseous dielectric 
is closely approached. Polyvinol compounds, of 
which polystyrene is probably the best known, when 
used in suitable form, result in a cable with practically 
the minimum theoretical diameter for a given atten- 
uation. Recent work on the chemical treatment of 
certain fibrous insulating materials has produced a 
new class of high-frequency dielectrics. Of these, the 
esterified cottons are already well known for their 
high insulation and resistance properties, and can be 
rendered very suitable for the insulation of co-axial 
cables. In fact, when a co-axial cable of the type 
described below is insulated with this material, the 
increase in attenuation is only about 15 per cent. at 
2 megacycles over that of a cable of the same dimensions 
with a perfect dielectric. This increase can be com- 
pensated by increasing the cable dimensions. As the 
cost of esterified cotton is low and its application simple, 
the cost of the cable compares favourably with that 
of cables insulated with more perfect dielectrics. 

The design of the cable for the London-Birmingham 
system will be clear from the cross-section shown 
on this page. As will be seen, it contains four 
co-axial cores, two of which are intended for television 
and two, one for each direction of transmission, for 
telephony. Each core has an attenuation not exceeding 
6-4 decibels per mile at 2-1 megacycles. The centre 
conductor a consists of a solid copper wire 0-125 in, 
in diameter and the outer conductor b of twelve 
specially-shaped inter-locking copper tapes. The self- 
supporting tube thus formed has a radial thickness of 
30 mils. The inner conductor is positioned in the 
centre of the tube by two-ply esterified cotton cores c. 
The outer conductor is bound by two brass tapes d, 
and a lead sheath e, with a mean thickness of 0-035 in., 
is extruded directly on to this binding. Experience 
has shown that this type of co-axial core with its self- 
supporting outer conductor of many segments can be 
freely bent about any axis without any distortion 
reacting on its transmission qualities. The centre 
space and the interstices between the four co-axial 
cores are occupied by twelve 25-lb. conductor star 
quads f, and four 40-lb. conductor screened pairs g, 
arranged as shown in the illustration. A paper and 
cotton tape binding h is wound round the whole and 
there is an outer sheath of pure lead i, with a minimum 
thickness of 0-105 in. The total route length of the 
cable is 125 miles, and the distance between individual 
repeater stations varies from 6 miles to 7-9 miles. 
An extension from Birmingham to Manchester is 
approaching completion and arrangements for a further 
extension through Leeds to Newcastle are in hand. 

The terminal equipment used on this system has been 
designed to provide circuits spaced at intervals of 
5 kilocycles, though a reduction to 4 kilocycles will be 
possible. In the first case, a total of 320 circuits in the 
frequency range from 0-5 megacycle to 2-1 megacycles 
will be available. This would be increased to 400 
by the use of the closer spacing. Three stages of 
modulation and demodulation have been adopted. 
The first locates the speech band between 60 kilocycles 
and 100 kilocycles, and the groups of eight channels 
so formed are used to modulate carrier frequencies, 
which locate these groups between 300 kilocycles and 
500 kilocycles. Five groups completely fill the band 
and form a super group comprising 40 channels. 
These super groups are translated to the appropriate 
portions of the frequency band which the amplifiers 
have been designed to handle by a final stage of 
modulation, eight super groups occupying the whole 
band. The provision of circuits between London- 
Manchester and to towns beyond will involve separating 
the band of transmitted frequencies into its constituent 
super-groups each comprising 40 channels or 50 channels. 
Those super-groups which are not terminated at 
Birmingham will be re-combined and the super-groups 
that have been terminated will be replaced by blocks 
of circuits from Birmingham to places farther north. 








Tue British Non-Ferrovus Metrats REsEarRcH 
ASSOCIATION announce that Lieut.-Colonel J. H. M. 
Greenly, O.B.E., deputy chairman of Messrs. Babcock 
and Wilcox, Limited, has been elected chairman of the 
Association in succession to the late Mr. Thomas Bolton. 
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PASSENGER ACCOMMODATION 
ON LINERS. 

Ir is generally known that the French Line, in the 
construction of the Normandie, introduced entirely 
new ideas in the arrangement of the passenger accom- 
modation. A comparison of our description of this 
feature of the Normandie, which appeared in our issue 
of July 19, 1935, with the corresponding description 
for the Queen Mary, which appeared in our issue of 
June 12, 1936, will make clear to what extent the 
Normandie in this respect has departed from tradition. 


Those who are familiar with the vessel will not need | proportion of the cabins to be constructed as outside | 


to be reminded how successful the innovations have 
proved in practice. Some account of this particular 
feature of the vessel was given in a paper entitled 
‘French Ideas of Ship Planning and Decoration,” 
read by Monsieur P. de Malglaive before the Royal 
Society of Arts, last month. Monsieur de Malglaive 
said that in its passenger accommodation the Nor- 
mandie marked a stage in a development which had 
been inaugurated in the Paris, a vessel the keel of 
which was laid in 1912, but which was not finished 
until after the war. In this liner, the traditional 
lounges and smoke room one deck high, with a dome 
in the principal room giving some 3 feet or 4 feet 
extra height, was departed from by an overall increase 
in the height of the public rooms and the extension of 
the central dome over a much larger area. The smoking 
room was arranged on two decks and an effort was 
made to reduce the number of stanchions in the main 
apartments. The openings in the sides of the super- 
structure were also of more generous proportions. 
Further advance was made in the Ile de France. The 
general layout followed the Paris, but owing to the 
much greater ceiling height adopted, the central domes 
were eliminated and, in spite of the difficult technical 
problems involved, there were no stanchions in the 
main apartments. Large windows the full height of 
the rooms were adopted. The main accommodation 
was connected by a central well three decks high. 
Although the three funnel uptakes still passed through 
the longitudinal axis, ventilators and ventilating shafts 
were grouped at their bases, and piping and air ducts 
placed as much out of the way as possible. 

When the design of the Normandie was under con- 
sideration, it was decided to take full advantage of the 


unusual size by attempting to give passengers the | 


feeling of spaciousness and comfort experienced in a 


large hotel. To this end, probably for the first time, | 


land architects were invited to co-operate in the design 
of the ship in the early stages. In shore structures, 
land architects were generally familiar with the con- 
structional considerations involved, but their intro- 
duction into marine work added one more difficulty 
in reaching the compromise between the naval architect, 
the marine engineer, the passenger manager, the freight 
manager, and the owner, which any liner represented. 
It was difficult to make land architects realise that 
the shifting of an air-trunk | foot forward or astern 
might deprive a boiler room of its required volume of 
combustion air, or that the shifting of a stanchion 
1 in. to port or starboard might have important reper- 
cussions on the whole structure of the hull. It was 
no less difficult to make the naval architect unbend 
enough to concede a quarter of an inch where a foot 
was begged for. In spite of the added difficulty of 
compromise, however, it was felt that the introduction 
of land architects would be amply repaid by the results 
achieved. 

From the outset in the design of the vessel certain 
conditions were laid down. For instance, openings 
along the centre line of the ship in the main and 
promenade decks, which constituted the upper flange 
of the strength girder, were forbidden. As a result of 
this, the architects were compelled to renounce their 
desire for a main entrance hall with a direct opening 
from the entrance deck to the top of the ship. In 
order to accommodate what, from the poirt of view 
of the lay-out of the passenger quarters, might be called 
technical impedimenta, six main wells were formed 
through the eleven decks, offset from the centre line. 
These contained the boiler uptakes, ventilating trunks, 
piping and electric wiring, and between them absolutely 
clear-spaces were available. As in the Ile de France, 
stanchions and pillars were eliminated as much as 
possible, special reinforcements being provided in the 
ship’s structure to take their place. Since, for the 
reason given above, the entrance hall of the Normandie 
does not extend up to the promenade deck, as in her 
predecessors, there is no continuity between the public 
rooms of the lower decks and those of the upper decks. 
Advantage was taken in this break in the general 
layout to give the planning of the accommodation 
below the promenade deck, which includes the entrance 
hall, dining room, chapel, &c., to one group of archi- 
tects, and that on the promenade deck, including the 
winter garden, main lounge, smoking room, and grill 
room, to another. 

The entrance hall on deck C measures 70 ft. by 
66 ft., and is 23 ft. high. It is connected to the six 
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| cabin-passenger decks by four lifts and the main 
| Staircase. The main dining room is situated aft of 
|} the hall. This unusual apartment is 300 ft. long, 


43 ft. wide, and 26-2 ft. high. It has no outside window. | 


In view of the fact that in the usual type of dining 
saloon, extending the full width of a ship, the portholes 


are practically never open, and are usually screened by | 


curtains or frosted glass, and that in a ship of the 
width of the Normandie but a small proportion of the 
passengers could, in any case, have sat in their neigh- 
bourhood, it was decided to adopt the inside dining- 
|} room, which had the advantage of permitting a large 


| 


}cabins. Conditioned air is supplied to the apartment, 
| which has a content of 240,000 cub. ft., at a rate of 
| change of 20 times an hour. To avoid draughts, the 
| air enters at very low speed through openings placed 
as high as possible in the upper cornices. It is with- 
drawn through outlets at a lower level. To avoid any 
smell of cooking penetrating from the kitchens, which 
are situated immediately below, the dining room is 
kept at a higher pressure than the kitchens. Monsieur 
de Malglaive gave much detail information about the 
decoration of this and the other public rooms, as well 
as on the lay-out and arrangement of the other apart- 
ments. It is not possible to deal with the subject 
further here, but one or two detail features of interest 
from the point of view of liner design may be mentioned. 
On the main promenade deck, for instance, the whole 
of the steel structure and piping has been hidden by 
a full ceiling and teak woodwork, while the usual teak 
deck has been replaced by a non-slipping rubber 


cabins directly under the deck. In most ships, incon- 
venience is caused to passengers occupying such cabins 
by persons walking and running on the deck at un- 
suitable hours. A last point which may be mentioned 
is the provision of a theatre, which avoids passengers 
being inconvenienced by the shifting of furniture in 
other rooms in order to adapt them for cinema or other 
performances. 








CATALOGUES. 


Electric Winders.—An abridged list giving details of 

single- and double-drum electric winders, portable electric 
winders, electric hoists, and hoists suitable for drive by 
other power units has reached us from Messrs. Holman 
| Brothers, Limited, Camborne. 
Electrical Wiring Supplies, &c.—The catalogue on this 
| subject issued by Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 
hae been lately revised. It covers a wide and varied 
range of wiring supplies, insulators, insulating materials, 
dynamo and instrument wires, tools, &c. 





| 


Petrol Engines.—Portable air-cooled petrol engines 

| made in two sizes of 3-4 horse-power and 6-1 horse-power 
at 2,000 r.p.m., form the subject-matter of a leaflet 
sent in by Messrs. Kryn and Lahy (1928), Limited, 
Coborn Works, Letchworth, Herts. Dimensions are 
| given and a variety of applications considered. 
Electrical Mining Equipment.—The subject of flame- 
proof underground electrical mining equipment was fully 
dealt with in a recent series of articles in ENGINEERING. 
These form the basis of an attractive brochure now pub- 
lished by Messrs. Metropolitan-Vickers Electrical Com- 
pany, Limited, Trafford Park, Manchester, 17. 

Grain- and Malt-Handling Machinery.—A new catalogue. 
detailing refinements and improvements incorporated in 
grain- and malt-cleaning, grading and handling machinery, 
has been produced by Messrs. Robert Boby, Limited, 
St. Andrews Works, Bury St. Edmunds. Approximate 
capacities of the machines are given together with 
descriptive illustrations. 

Automatic Controls and Recording Instruments.—Room 
thermostats, humidity, temperature, and furnace fan 
controls, protector relays, solenoid valves, gas regula- 
tors, motorised valves, mercury switches, refrigeration 
controls, &c., are dealt with in a condensed catalogue 
received from Messrs. Honeywell-Brown, Limited, 70, St. 
Thomas’-street, London, 8.E.1. 

Spun Iron Pipes. A brochure sent in by Messrs- 
Cochranes (Middlesbro’) Foundry, Limited, Ormesby 
[ron Works, Middlesbrough, deals with Super-spun iron 
pipes produced by an application of the Mairy ferro- 
silicon process to the Delavaud method of centrifugal 
casting. One of the features of these pipes is their 
increased resistance to impact or sudden stresses. 

Electrostatic Precipitation, Ventilation, &c.—An inter- 
esting exposition of the fundamental principles of electro- 
static precipitation is a principal feature of a publication 
oer by Messrs. Sturtevant Engineering Company, 
amited, 147, Queen Victoria-street, London, E.C.4. 
Numerous installations in various industries illustrate 
successful applications. Two additional booklets deal 
with unit heating and ventilation in connection with 
industrial processes. 

Diesel Engines, Turbine Plant, &c.—The principal 
features of their Diesel engines, ranging from 150 brake 
horse-power to 3,500 brake horse-power, are illustrated 
and described in a brochure forwarded by Messrs. The 
English Electric Company, Limited, Queen’s House, 
Kingsway, London, W.C.2. Their application for various 
duties is effectively shown. Steam turbine plant is pro- 
fusely illustrated in a further brochure, while a price list 
in handy form covers a selection of motors and control 
gear for alternating-current or direct-current circuits. 








covering, which is of value in deadening sound in the | 
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| PORTABLE LIGHTING AND 
| POWER SET. 


| Tue demand for small self-contained electric lighting 
}and power sets has considerably increased in recent 
| years, with the result that manufacturers have given 
| close attention to the production of reliable units selling 
}at a moderate price. A good example of recent 
design is afforded by the set illustrated in the accom- 
| panying figure, which is marketed by Messrs. Bradby’s 
| Engineering Works, Palace Gate, Kensington, W.8. 
| The set is known as the “ Tiny Tim,” and consists of 
a single-cylinder petrol engine direct-coupled to a 
j} controlled voltage generator with a capacity of 200 
watts. The engine operates on the four-stroke cycle, 
and is air cooled, the cooling draught over the cylinder 
| fins being obtained from a vaned flywheel located 
| between the engine and dynamo. It is stated that 
| the cooling draught is sufficiently effective to ensure 
| sufficient cooling under tropical conditions. The 
engine is fitted with a detachable aluminium cylinder 
| head, and has a cylinder bore and piston stroke of 
| 1} in. The required power is generated at a moderate 
| speed, and a governor of the electrical type is fitted. 
The flywheel casing is extended upwards to form a 























handle for carrying the set, which is readily portable, 
as the weight is only 57 lb. The fuel tank has a 
capacity of half a gallon, which is sufficient for 9 hours’ 
to 10 hours’ running at full load. The dynamo is 
employed as a motor in starting the set, making starting 
very simple. It is only necessary to adjust the car- 
burettor choke to the starting position, and to press 
the starter button. As soon as the engine fires, the 
dynamo takes up its normal duty. A somewhat 
unusual feature in a small set of this type is the semi- 
automatic control. This enables the set to be started 
up to charge a battery without the need for super- 
vision, since when the battery is fully charged the set 
is stopped automatically. The output given, of 200 
watts, is a conservative estimate, as the set will actually 
light fourteen 15-watt lamps and charge up a battery 
at the same time. It can be supplied for either 6 volts 
or 12 volts, the cost in the latter case being a little 
higher. To enable the set to be used as a direct power 
unit, a pulley, visible in the figure at the front end of 
the generator, is fitted as standard equipment. 








THe MANUFACTURES OF MANCHESTER.—The Man- 
chester Chamber of Commerce, Ship Canal House, King- 
street, Manchester, 2, has recently published a handbook 
entitled Manchester Makes, which constitutes a review 
of industries other than cotton, carried on in the great 
industrial area of South-East Lancashire and North-East 
Cheshire. The volume is intended to serve the dual 
purpose of a work of reference and an instrument of 
propaganda for Manchester and Lancashire in all parts 
of the world. Among the Lancashire industries reviewed 
are those concerned with general engineering, iron and 
steel, textile machinery, motor vehicles and cycles, 
chemicals, the non-ferrous metals, asbestos, building, 
glass-making, timber, leather, and rubber. Many 
interesting photogravure plates, showing workshops, the 
erection of machines, and the handling of partly manufac- 
tured or finished products, are included. The volume 
closes with a classified index of manufacturers with their 
addresses and details of their products. Copies of the 
book, which, containing as it does condensed information 
regarding the wide variety of industries carried on in 
Manchester and district, will be of interest to merchants 
and buyers in many parts of the world, can be obtained, 
price 3s. 6d. net, on application to the director and 
secretary of Manchester Chamber of Commerce. 
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THE provision of an electrostatic separator plant 
and of two high chimneys, instead of one short 
chimney for each boiler, as already referred to, 
necessitated the installation of a system of ducting 
for the conveyance of the gases. The scheme adopted 
was carried out by Messrs. Simon-Carves, Limited, 
Cheadle Heath, Stockport, and the arrangement is 
shown in Figs. 14 to 24 below and on page 512. 
These drawings actually apply only to that section 
of ducting which deals with the gases from the 
five original pulverised fuel-fired boilers, but 


the construction employed on the remaining boilers 


js generally similar. 


The system illustrated is 






Fig. 14. 
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these downtake branches run horizontally for a 
distance of 77 ft. 9 in. across the roof of the 
electrostatic separator house, in a direction which 
makes an angle with the main duct. They then 
turn through another angle horizontally and turn 
downwards at right angles, to enter the electrostatic 
separator house. The exterior of this house can 
be seen in Fig. 30. The lower part of the 350-ft. 
brick chimney into which the cleaned gases dis- 
charge, as described later, is visible in the back- 
ground of Fig. 30, while on the left of Fig. 29 the 
original short chimneys can be seen. On leaving 
the separator chambers, the gases enter a similar 
short length of duct through which they are conveyed 
to the base of the chimney, as shown in Fig. 26, 
Plate XXIV. 

The duct itself is made up of riveted and welded 
mild steel plate, } in. thick, and is stiffened with 

















the main supported on existing structures, it was 
desirable to keep down the weight of the material 
used. 

The system of internal insulation adopted is 
shown in Figs. 20 to 24, on page 512, while a 
view inside the duct, showing it being applied, 
appears in Fig. 27, Plate XXIV. The actual insulat- 
ing material employed is a composition consisting 
of 85 per cent. of raw magnesia carbonate and 
of 15 per cent. of pure asbestos fibre. To secure this 
to the inside of the duct a number of 2-in. by }-in. 
cleats and curved flats were fastened to the shell 
plating by small angle brackets, and were arranged 
about 3 ft. apart round the circumference. Sheets of 
asbestos cloth were then placed between each cleat 
to minimise losses by conduction. The magnesia- 
asbestos composition was formed in sectional blocks 
2 in. thick and 6 in. wide, and was cut to lengths to 
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part of that which serves the first seven boilers. 
[t will carry 880,000 cub. ft. of gas under maximum 
load conditions at a temperature of 315 deg. F. and 
a velocity of 22 ft. per second. The temperature 
drop to the damper, excluding the electrostatic 
separator chambers, is 5 deg. F., and the rate of 
heat loss 63-35 B.Th.U. per hour. As will be seen, 
the gases from each boiler, after passing through the 
centrifugal grit arresters, are led through connecting 
branches and isolating dampers to a single circular 
duct, the diameter of which varies from 7 ft. at 
the outlet from No. 1 boiler to 16 ft. 34 in. at the 
outlet from No. 5 boiler. The details of the con- 
nection from one boiler to the duct are shown in Figs. 
18 and 19. The duct is mounted on a steel gantry 
above the roof of the boiler-house beside the grit 
arresters and short chimneys, as can be seen in the 
background of Fig. 25, Plate XXIV. The gantry 
itself is carried on a double row of columns, the 
main horizontal members being connected by cross 
braces. Cross braces are also inserted between each 
alternate pair of columns in the two rows. The duct 
itself is supported at intervals on saddles which rest 
on the horizontal members, these saddles being 
placed below the points where the joints occur. After 
the gases from No. 5 boiler have been collected, 
the duct turns at right angles, as shown in Fig. 16, 
and in Fig. 25. As it will be seen, its diameter 
at this point is 19 ft. 9 in. and it runs horizontally 
for a distance of 113 ft. 9 in. along a bridge con- 
necting the boiler-house with the electrostatic 
separator house. It then bifurcates into two down- 
takes which lead to the chambers of the electrostatic 
separator plant and each of which is 14 ft. 5 in. in 
diameter. As will be clear from Fig. 29, page 513, 
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circular mild steel tee-bars. Expansion joints of 
the plate-bellows type are inserted where the 
diameter is increased and at various other points 
along the duct. These joints are arranged to act 
as supports, so that the use of expansion rollers 
and sliding saddles is avoided. 

As it is essential for the successful operation of an 
electrostatic separator plant that the temperature 
of the gases should be as high as possible, so that 
there is no risk of falling to the due point, in 
order that choking and fouling shall not occur at 
low loads when the quantity and velocity of the 
gas are reduced, careful attention had to be paid 
to the insulation of the ducts. This was also 
rendered necessary by the facts that, owing to a large 
volume of gas, the employment of mechanical 
draught was not feasible and that the reinforced con- 
crete chambers of the separator plant were not insu- 
lated. Reliance had to be placed on the natural 
draught provided by the chimney to maintain the 
velocity. After consideration of the conditions, it 
was decided to use internal rather than the more 
usual external insulation, for the reason that it 
would enable the temperature of the steel plating 
to be kept as low as possible and thus avoid trouble 
from expansion and contraction. It was also con- 
sidered that the risk of corrosion when starting 
and stopping, at which times the gas temperature 
is naturally low, would be avoided in the same way. 
Further, it would enable the number of steel parts 
in the insulation, and the losses to which they give 
rise, to be cut down and would be economical in 
construction, owing to the absence of external steel 
cleating and to a reduction in the amount of scaffold- 
ing required. Moreover, as the duct had to be in 





suit the pitch of the cleats and curved flats. These 
blocks were laid with their 6-in. faces towards the 
}-in. shell of the duct, being bedded on to a }-in. 
layer of the same material, which was trowelled into 
position. The blocks were carefully cut to fit the 
cleats and were recessed to clear the heads of the 
rivets. All the joints and voids were filled with 
plastic material, so that when erection was com- 
pleted there was a continuous and homogeneous 
lining of magnesia composition 2 in. thick inside the 
ducts. 

To protect the insulation and steel work from the 
acid-laden gas, two layers of reinforced concrete 
were laid over the magnesia-asbestos composition. 
Before these were placed in position, thin sheets 
of waterproof paper were laid direct on the com- 
position to prevent the latter absorbing water 
from the concrete during plastering and floating, 
and thus interfering with the hydration and setting 
of the cement. A sheet of expanded metal, which 
had been previously dipped in hot bitumen com- 
pound, was then placed on the top of the paper and 
was secured to the curved flats by U links of 
No. 13 S.W.G. soft iron wire. These links, while 
holding the metal securely in position, at the same 
time allow it to move slightly along and across the 
curved flats as it expands and contracts. A layer 
of concrete $ in. thick was then applied to the 
expanded metal and this was followed by a second 
layer of expanded metal and concrete, bringing the 
total thickness up to 1 in. The concrete work was 
necessarily performed in sections, but the final 
surface was worked up to a monolithic structure 
by a plasterer’s steel float, so that it presents a 
smooth unbroken face to the passage of the gases. 
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Additional moisture was supplied prior to this opera- 
tion being carried out. Some modification of this 
method of erection was adopted at the joints, as 
will be clear from Fig. 23. This mainly consisted 
in the provision of extra expanded metal together 
with the extra layer of concrete where necessary. 

Although it was desirable that the concrete used 
should have a low thermal conductivity, this was 
of secondary importance compared with the need 
of securing impermeability, soundness, and freedom 
from cracking and spalling. It was also essential 
that the concrete should be resistant to erosion 
and to attack by oxides of sulphur, both when dry 
and moist. It was therefore composed of fine 
granules of broken diatomaceous earth insulating 
bricks, China clay, and Ciment Fondu mixed in 
definice proportions. Ciment Fondu was chosen 
because of its high alumina and comparatively low 
calcium contents. These, it is stated, improve its 
acid-resisting properties and render the finished 
concrete about six times as good in this respect as 
material made up of ordinary Portland cement. 
Great care was taken in mixing, so that the risk 
of hair cracks was eliminated, otherwise the acid- 
laden gas, or acid formed by absorption in the 
moisture deposited when starting and stopping the 
plant, might percolate through the concrete, attack 
the magnesium carbonate and thus impair the 
insulation. Eventually, too, damage would be 
caused to the steel plating. 

The electrostatic separator plant, which has been 
installed to extract the dust from the gases emitted 
from the eight pulverised fuel-fired boilers, was 
constructed by Messrs. Lodge-Cottrell, Limited, 
George-street Parade, Birmingham, 3, and is de- 
signed to deal with 880,000 cub. ft. of gas per minute 
at a temperature of 315 deg. F. The dust content at 
the entrance to the separators is about 1-25 grains 
per cub. ft., and a guarantee has been given that the 
content at the outlet shall not exceed 0-1 grains per 
cub. ft., corrected to the inlet temperature. From 
50 per cent. to 75 per cent. of the dust entering the 
plant is less than 10 microns in diameter and only 
from 2 per cent. to 10 per cent. exceeds 63 microns. 

As will be seen from Fig. 1 on page 453, of our 
issue of April 23, the separator chambers are arranged 
round the base of No. 1 brick chimney, and their 
general appearance will be gathered from Fig. 30, 
on page 513 of this issue. They are built of ferro- 
concrete to the designs of Messrs. L. G. Mouchel 
and Partners, Limited, 38, Victoria-street, London, 
S.W.1, the actual work of construction being carried 
out by Messrs. Fred Mitchell and Sons, Limited, 
Manchester. Each chamber is built on nine 
2-ft. 6-in. square columns and covers a floor space 
of 48 ft. by 43 ft. Ata height of 30 ft. above the 
ground, these columns tie into beams, which form 
a frame-work enclosing four rectangular spaces. 
The columns are further extended to a height 
of 56 ft. 6 in., and at this height carry the rapping 
gear house. The space between the two rapping 
gear houses is bridged by an enclosed structure, 
which contains the transformers and other electrical 
equipment required by the filter plant. 

Each separator chamber and the dust hoppers 
below it, which can also be seen in Fig. 30, were cast 
integrally and are so arranged that they are clear 
of the superstructure. They are therefore free 
to move when any part of the system that is in 
contact with the hot gases expands. They are 
built of Ciment Fondu and each is 48 ft. long by 
19 ft. wide, while the vertical sides are 21 ft. deep. 
These sides mould into the hoppers, which are about 
16 ft. deep. The hoppers are fitted with a rotary 
valve, so that the dust can be deposited into the 
water sluice mentioned below without air being 
admitted into the chamber. Each of the separator 
chambers rides on sixteen sets of roller bearings 
with three 3} in. diameter rollers in each set. The 
lower halves of the housings of these bearings are 
carried in the beams of the main superstructure 
frame-work, while the upper halves are set in the 
underside of the vertical walls of the separator 
chamber. The ducting described above is connected 
to the separator chamber by a four-way mild-steel 
distributing piece, which is carried on a plat- 
form. This platform is supported on ferro-concrete 
brackets, which are formed on the outside of each 
main outer column. This platform is visible in 
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Fig. 30, while Fig. 26, Plate 
the outlet ducting between the chambers and the | 
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stack, which is supported on ferro-concrete pillars 
and beams. 

Any one of the eight chambers through which the 
| flue gases pass horizontally in parallel can be 
| isolated by dampers for cleaning or repairs or for 
adjusting the load. Each separator chamber houses 
four banks of suspended vertical electrodes, which 
are arranged in four banks. The discharge and 
collecting electrodes are placed in alternate rows 
in the direction of the gas flow, a clear space being 
left between each pair. The discharge electrodes 
consist of rods, which are rectangular in section 
with concave sides, the distance across opposite 
edges being } in. These rods are 16 ft. 6 in. long 
and are spaced at 5-in. centres, the distance between 
the rows being 10 in. Twenty rows with thirteen 
electrodes in each row are provided in each bank. 
The rods are also formed with a slight axial twist 
of about 1 turn in 28 in. of length. The collecting 
electrodes consist of tubes with an outside diameter 
of 3 in. and are spaced at 2 in. centres with 10 in. 
between the rows. Each bank of collecting elec- 
trodes has a separate rapping gear, which is driven 
by chains and gearing by a motor in each chamber. 
The rapping hammers are of the cam-operated 
spring-loaded type and dislodge the collected dust, 
so that iv falls into the hoppers. 

Current for energising the electrodes is obtained 
from a single phase transformer with a secondary 
voltage of 60 kV. This high-tension current is 
then converted into unidirectional current by 
a synchronously-driven mechanical rectifier giving 
full wave rectification. There are three units of 
this kind, the banks of electrodes in the inlet halves 
of the four chambers being normally connected in 
parallel to one and those in the outlet halves to the 
other. A suitable arrangement of ‘bus bars and 
transfer switches, however, allows any unit to be | 
connected to either of the inlet or outlet groups, 
but no two units will be operated together on the | 
same bank of electrodes. Each unit is controlled 
from a panel which, in addition to the usual instru- | 
ments on the low-tension side, carries an indicator | 
to show whether the plant is operating at the correct 
polarity at the discharge electrodes. There are also 
a change-over switch, circuit-breaker and “ start ” 
and “stop ’’ push buttons for the rectifier motor, as 
well as a voltage control regulator and signal lamps 
for indicating when the circuit breaker operates. 
All this plant, as well as the rectifiers and trans- 
formers, is housed in a separate building mentioned 
above. Audible warning of the operation of a 
circuit breaker is given by a Klaxon horn on the 
electrostatic plant itself. The leading-through 
insulators for the conductors supplying the discharge 
electrodes are electrically heated to prevent con- 
densation when starting up from cold or at low 

















temperatures. The heater circuits are controlled 
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from a desk in the rectifier building, which also 
carries an indicator showing the temperature of the 
flue gas leaving each chamber and a draught 
gauge showing the flue gas pressure at the same 
points. Interlocking arrangements are provided 
to prevent access to any of the high-voltage appa- 
ratus while it is alive. 

When the station was first opened, the grit from 
the centrifugal collectors was mixed with the ash and 
washed by plant of the hydraulic-sluice type down 
a trough into a sump, whence it was reclaimed by 
a grab. This led to the coagulation of the ash 
and dust into a species of brick, which the grabs 
failed to handle. The arrangement has therefore 
now been replaced by separate grit and ash-handling 
plant. Moreover, the original plant is unsuitable 
for handling the dust from the electrostatic separa- 
tors. A separate extraction plant has therefore been 
provided to handle all the dust collected by these 
separators as well as the grits from the collectors on 
the first eight boilers. The dust is sluiced through 
concrete troughs to two Hardinge thickeners, each 
of which is 34 ft. in diameter. The thickened sludge 
is then extracted by four triplex diaphragm pumps, 
which discharge into a common slurry sump. These 
pumps are interconnected and each is capable of 
handling all the slurry from one thickener. The 
slurry is elevated to four Rovac filters by three 
rubber-lined grit pumps of the Vacseal type, each of 
which has a capacity of 130 gallons per minute. 
These pumps are also interconnected and each is 
capable of supplying enough slurry for the operation 
of two filters, the other acting as a stand-by. 

Each filter has a filtering surface of 200 sq. ft. 
and a capacity of 12 tons of filter cake per hour. 
The filters are installed in pairs in separate houses, 
and the cake from each pair is discharged into a 
common hopper, which is fitted with rotating 
trimmers and duplex valves, whence it is discharged 
into railway wagons. The filtrate is returned to the 


| Hardinge thickeners from which clarified water over- 


flows to a circulating water sump. The circulating 
water is pumped back to the sluice troughs by three 
Gwynne centrifugal pumps, each of which has a 
capacity of 1,200 gallons per minute. A closed 
The normal flow can 
be dealt with by one pump. Sewage effluent, 
which is drawn from the condenser circulating 
system, is used for make-up water. 

All the above equipment, with the exception of 
the diaphragm and circulating pumps, was manu- 
factured by Messrs. International Combustion, 
Limited, Derby. The vacuum necessary for the 
operation of the filters is supplied by four Reavell 
rotary vacuum pumps and the agitating air for 
keeping the grits in suspension in the slurry sumps is 
obtained by two compressors constructed by the 
same firm. 

The ashes from the five boilers initially installed 
in the station are handled by plant of the well- 
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known Usco hydraulic sluice type. This consists of 
a concrete trough, the bottom of which is lined with 
half-round cast-iron channels, and down which the 
ashes are washed by sewage effluent into a concrete 
sump with a capacity of 35,000 cub. ft. The 
effluent is delivered into the troughs by three 
vertical 6-in. pumps. The ashes are removed from 
the sump by a telpher, which carries a grab with 
a capacity of 1 ton, and deposited in wagons. 

The plant installed for dealing with the ashes 
from the remaining pulverised fuel and the stoker- 
fired boilers was constructed by Messrs. Stevensons, 
Limited, Preston, and consists of a rectangular 
sump with a capacity of 930 tons, which is divided 
into two compartments, as will be clear from 
Fig. 28, Plate XXIV. The position of this sump is 
also shown in Fig. 1, on page 453 of our issue of 
April 23. The ash is sluiced from under the boilers 
by hydraulic jets and is conveyed along iron-lined 
concreted troughs to the sump. The washing water 
is supplied to the system by three vertical spindle 
pumps, each of which has a capacity of 150,000 





gallons per hour and is driven by a 65-h.p. motor 
at a speed of 960 r.p.m. The water is pumped back 
by the same pumps from the sump, any make-up 
being supplied from the ponds of the adjacent cooling 
towers. The ashes are withdrawn from the sump 
by two telphers, each of which has a capacity of 
35 tons of ashes per hour. These discharge into 
either railway or Jubilee wagons. 


(To be continued.) 








Hore, RESTAURANT AND CATERING EXHIBITION.— 
There is every prospect that the Hotel, Restaurant and 
Catering Exhibition, to be held at Olympia at the end of 
November, will prove of considerable interest to engin- 
eers. We are informed that a large amount of space 
will be occupied by kitchen engineers’ exhibits, including 
all forms of cooking appliances using gas, coal and 
electricity, boilers, still-room plant, labour-saving 
appliances, refrigeration, heating and air-conditioning 
plant. The extent to which engineering problems enter 
nowadays into the larger establishments should result 
in an interesting display. The exhibition is bein 
organised by Messrs. Trade and Technical Exhibitions, 
Limited, Drury House, Russell-street, W.C. 2. 


BUILDING RESEARCH. 
(Concluded from page 457.) 

DuRine the past year an important research has 
been started, in co-operation with Holland, Hannen 
and Cubitts, Limited, and the British Iron and Steel 
Federation, on the utilisation of blast-furnace slag 
as an aggregate for concrete. Among the com- 
prehensive range of problems under investigation 
are the relative merits of air-cooled and foamed 
slags with special regard to stability ; the proper- 
ties of foamed slag concrete as regards strength, 
density and insulation of heat and sound; and 
the utility of ground foamed slag as an aggregate 
in mortar and as a substitute for part of the cement 
in mortar and concrete mixes. Experimental work 
is now well advanced on foamed slag obtained 
under reasonably constant conditions of water 
cooling, and good results are being obtained in 
respect of strength and moisture movement in 
practicable mixes of slag concrete. As regards 
the replacement of sand by foamed slag in mortars, 
the tests are showing that, while slag mortars 
are generally harsher to work, there is no adverse 
effect on eventual strength, the percentage rise in 
strength during setting and ageing being far larger 
with foamed slag mortar than in the case of sand 
mortar. 

For the past year or two the structures division 
of the Building Research Station has been con- 
cerned, in co-operation with the Reinforced Con- 
crete Association, with the redistribution of moments 
which may occur in continuous beams as a result 
of inelastic deformation of either steel or concrete 
at the support sections. Recent work on this 
subject includes tests of four portal frames in 
which the column head sections were made very 
much weaker than the cross beams joining them at 
the top. In two of the frames this condition was 
achieved by using only a small amount of tension 
steel in the columns, while low strength concrete 
was used in the other two frames. The failure 
of the frames by bending was insured by their 
design and by the arrangement of the loading points 
close to the columns, the conditions of restraint 
being those of a portal, position-fixed and pin-jointed 
at the feet of the columns. The general outcome 
of these very interesting tests was to indicate that, 
where the column head section is capable of suffi- 
cient deformation, redistribution of stress tends to 
develop the full strength of both the beam span 
and the column head sections. For the frames 
made with weak concrete, the failures were the 
result of a simultaneous crushing of the concrete 
in the column and yield of the steel in the beam. 
In the other two portals, subject to tension steel 
weakness, the section was incapable of sufficient 
deformation to develop the ultimate beam strength 
and the principle of simultaneous failure at both 
parts did not hold. The main conclusion to be 
drawn is, therefore, that the moments in frame- 
works should continue to be calculated on the 
basis of elastic theory until further experimental 
data became available. 

With a view to deriving practical knowledge of 
the performance of eccentrically loaded reinforced 
concrete columns, more particularly in relation to 
the performance of concrete under such conditions, 
a series of eccentric loading tests have been carried 
out on columns made of low-strength concrete, in 
which the reinforcement was heavier on the tension 
than on the compression sides, to ensure that failure 
should be primarily due to concrete crushing. In 
all these tests, reasonable factors of safety were 
obtained, the factors exhibiting a general increase 
as the eccentricity of loading was increased. The 
investigation is therefore being extended to the 
practical conditions of symmetrical reinforcement 
and high-strength concrete. The possible occur- 
rence of cracks in the concrete is a matter which 
markedly affects the stress distribution in, and 
hence the design of, many types of concrete mem- 
bers. But there is an important incidental effect 
of cracking—that of exposing the reinforcement to 
corrosion—and the Building Research Station is 
concerned to determine whether there exists a 
limiting crack width below which corrosive agents 
are prevented from reaching the steel. In order 


8 | to study this question a large number of reinforced 





beams, in which the concrete is cracked ‘to various 
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extents, are being exposed under load in the open 
air. Concurrently, the actual shrinkage stresses 
set up in concrete members by suitable conditions 
of end constraint are being continuously measured 
until cracking occurs. In these experiments tensile 
loads, applied by springs, are adjusted periodically 
to ensure that shrinkage movements are balanced 
by elastic and creep deformation. So far, the 
results reveal the decided superiority of ordinary 
over rapid-hardening Portland or high alumina 
cements, the factor of safety of the last-mentioned 
type against cracking being negligible after a few 
days from manufacture. 

On the other hand, it is of interest to record, from 
another investigation, that concrete piles containing 
two brands of high-alumina cement are behaving 
much better than Portland cement piles after four 
years’ immersion in sea water. This is one of two 
researches on reinforced concrete piles which are 
in progress with the aid and co-operation of the 
Institution of Civil Engineers. The second of 
these, concerned with the stresses imposed on piles 
during the driving operation, has now reached the 
stage at which attention is being concentrated on 
the materials employed as packings between the 
pile and the helmet. The fact that the heat 
generated in such packings during driving is some- 
times enough to ignite the material has suggested 
that asbestos fibre might prove suitable, and small- 
scale tests have demonstrated that its qualities 
for this purpose are in fact superior to those of felt, 
coiled hemp rope, sack cloth or hard wall-board. 
The asbestos fibre was found to have a satisfactorily 
low stiffness after only 25 blows, and to increase 
in stiffness only slightly after buffing 4,000 blows. 
The effect of alternative types of helmet and pack- 
ing on the stresses in the head of the pile are being 
studied by a simple form of maximum accelerometer 
which, fixed to the pile-driving hammer, indicates 
by means of a neon lamp in an electrical circuit the 
maximum deceleration of the hammer as it strikes 
the helmet. The consequent peak stress in the 
head of the pile, computed on the basis of simplify- 
ing assumptions as to the mass of the helmet and 
the elastic properties of the packing, has been 
found in close enough agreement with direct stress 
measurements, made with an elaborate piezo-electric 
gauge, for the simpler instrument to be worth 
slightly modifying for practical use in the field. 
It is expected in this way to provide an indirect 
means of determining the stiffness constant of the 
head packing towards the end of the driving opera- 
tion, and hence, by the additional aid of data 
already derived from the earlier stages of this 
research, to enable the maximum permissible 
driving set and bearing load of a pile to be estimated. 

Among the more interesting structural researches 
at present in progress at the station is an investiga- 
tion, on behalf of the Road Research Board, into 
the strength of concrete road slabs. Recently- 
published results include those for the stress and 
strain distribution in a 60-ft. by 15-ft. slab when 
loaded by five axles each carrying an 8-ton load 
on two wheels. Under the severest arrangement of 
this loading, the tensile strains are much greater 
than the compressive strains, those in the longi- 
tudinal direction being rather higher on the whole 
than the transverse strains. The striking con- 
clusion emerges that if the tensile stress in the 
concrete is nowhere to exceed 100 Ib. per square 
inch, the thickness of the slab must vary from 
about 13 in, at the centre, up to 21 in. at the corners. 
It is therefore inferred that cracking must be 
expected in the 6-in. or 8-in. road slabs commonly 
used at the present day. The fact that such 
cracks are not generally visible has been ascribed 
to the fact that the transient nature of wheel loads 
allows hair cracks to close again after formation, 
but the existence or otherwise of fine cracks in 
concrete roads, and the extent to which (if in fact 
they occur) they develop with age and allow detri- 
mental percolation of moisture, present an obvious 
line of inquiry which is now being followed. 

Building research should be concerned not only 
with the properties and performance of completed 
structural components, but also with the manner 
in which available materials should be utilised to 
secure the best possible results. A problem under 
this head, bearing on a wide range of building 
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materials, is the effect of vibration during the 
mixing stages on the subsequent behaviour of 
plasters, mortars and concrete. For experimental 
work at the station a mechanical vibrator has 
been designed in which the mould in which test 
cubes are cast can be agitated through amplitudes 
ranging from 0-0021 in. to 0-034 in. at speeds 
between 1,000 r.p.m. and 13,000 r.p.m. In prac- 
tice, these variables are so combined that the 
acceleration does not exceed 12 g. This machine 
has shown that vibrated blocks of mortar, made 
with sand and alternative types of cement, are 
about 16 per cent. stronger than the corresponding 
hand-compacted cubes. A larger size of vibrating 
machine has more recently been built for work on 
concrete and a systematic investigation of the 
effects of compacting are in progress, although 
no results are as yet available. Closely associated 
with this problem are the questions of workability 
and aggregate grading, and experiments are conse- 
quently being made to study those properties of 
concrete which allow it to be placed so as to form 
a compact mass with the minimum expenditure of 
physical work. The constituents of the concrete 
evidently affect this property very directly, and a 
test apparatus has accordingly been devised to 
measure the density produced by a standard 
amount of compacting, the latter being achieved 
by allowing concrete to drop from one hopper to 
another smaller one, and from the second hopper 
into a cylindrical mould. The greater the work- 
ability of the concrete, the higher is the ratio 
between the actual weight of concrete in the cylinder 
and the hypothetical weight necessary to fill it 
without air voids. Other tests relating to work- 
ability include the casting of a thin vertical slab 
in a glass-walled cell. The relative tendencies of 
different mixtures to produce surface honeycombing 
can thus be rapidly detected. 

So large a proportion of the structural investiga- 
tions at the station are concerned with concrete 
or similar products, that it may be of interest to 
note that an extensive series of tests has recently 
been completed to compare the properties of 
structural steel columns and beams, rolled from 
ordinary mild and high-tensile steels, the working 
tensile stresses in which are 8 tons per square inch 
and 12 tons per square inch, respectively. From 
the results so far obtained, the improved perform- 
ance claimed for the higher-tensile material appears 
to be well justified, the factors of safety for struts 
being, in fact, rather higher for the high-tensile 
than for the mild material. In due course it will 
be of interest to know how steel structural mem- 
bers compare with concrete ones when subjected 
to the fire-resistance tests in which the Building 
Research Staff is collaborating at the Fire Offices 
Laboratory at Elstree. It will be some time, 
however, before any such results are forthcoming, 
since the initial programme of _fire-resistance 
research, published in the Report, indicates that 
attention is to be given in the first place to walls 
and floors of masonry or reinforced concrete con- 
struction. 

The remaining division of the Building Research 
report is concerned with the efficiency of buildings 
from the standpoint of the user. A good deal of 
attention, consequently, has been given to details 
of domestic heating, an interesting example under 
this head being a comparison of the heat emission 
from six different types of hot-water panel radiators. 
The conclusion drawn from these tests is that the 
greatest radiation takes place from panels in which 
water is in direct contact with almost the whole 
of the radiating surface, the greater the wetted 
area the greater, on the whole, being the emission 
under given conditions of temperature. An instruc- 
tive incidental result of the tests is that all paints, 
other than those giving a metallic finish, have 
substantially the same emissivity. The use of 
plaster coverings for radiator panels to suit a 
popular form of internal decoration often presents 
the difficulty of getting the plaster to withstand 
temperatures of about 160 deg. F. without cracking. 
Alternative designs, intended to overcome this 
difficulty, have recently been tested and found to 
have rates of heat emission substantially lower 
than panels having an uncovered or painted surface 





exposed. Among the most successful plaster- 


faced, ceiling panel radiators under test was one, 
of which the design was suggested by H.M. Office 
of Works, in which }-in. pipes at 6-in. centres were 
wired to a flat sheet of expanded metal reinforced 
with thin metal rods. A j-in. layer of plaster was 
laid on the outer face of the expanded metal, 
excellent keying being obtained with this material, 
while the heating pipes were surrounded by sand 
and further insulated from the floor above by slag 
wool encased in wall-board. 

A large variety of thermal measurements have 
been made relating to walls and roofs, one of 
particular note being a comparison of the heat 
conductance through roofs made, respectively, of 
asbestos-cement sheets and of a proprietary glass 
comprising two layers of drawn sheet glass separated 
by a diffusing layer of fine glass threads. Tests 
over a period of several days revealed that the 
glass had excellent heat-excluding properties despite 
its ability to admit daylight, the air-to-air conduct- 
ance of the glass being only a little more than half 
that of the opaque asbestos-cement roof. On the 
general question of the exclusion of solar heat from 
buildings, experiments carried out during the 
summer months have demonstrated the superiority 
of white over aluminium paint as a coating for 
external surfaces. The most effective roof treat- 
ment, at low cost, has been found to combine 
a white, non-metallic, outer surface with a metallic 
internal finish. In this connection, it may be 
observed that limewash has been found on test to 
have a markedly higher reflection coefficient than 
white paint. Other experiments on a model 
factory building with roof lighting have shown 
that the intensity of solar radiation can be appreci- 
ably and beneficially diminished by usi»g diffusing 
glass instead of clear glass. 

In this somewhat extensive study of factory 
roofing, attention is naturally being paid to the 
adequacy of daylight illumination along with the 
solar radiation effects. A problem of considerable 
practical importance is to determine the best 
position of roof windows in order to give the 
optimum distribution of daylight near floor level. 
Appropriate analyses have accordingly been made 
for the cases of symmetrical and north lighting, 
the mathematical results being checked by tests 
with models in which the distribution of daylight 
reception was indicated by strips of “ daylight,” 
self-toning photographic printing paper. Two 
important conclusions reached in this way were 
first, the value of light-coloured internal walls in 
improving daylight reception at positions remote 
from roof windows; and second, that diffusing 
glass transmits considerably less light than clear 
glass, but improves the uniformity of lighting. 
Quite a large number of other experiments on 
similar lines, embracing the effects of various types 
of glass in wall windows and the obstruction of light 
by external balconies, serve to make this com- 
prehensive investigation of immediate value to 
architects. 

No very spectacular advances in sound-proof 
building have been achieved during the year, but 
steady progress is being maintained as regards the 
analytical and experimental aspects of the subject, 
useful collaboration being maintained with the 
acoustics division of the National Physical Labora- 
tory. The necessity for cheap construction, com- 
bined with good sound-insulation, is focusing 
attention on cavity construction embodying struc- 
tural isolation of floors, walls and partitions, to the 
exclusion of massive types of structure which, 
while acoustically good, are expensive. To facili- 
tate full-scale investigations along the former of 
these lines, a steel frame building at the Station is 
being adapted for testing composite structures. 

It will be apparent from this cursory review, 
and much more evident from the Report itself, 
that the work of the Building Research Station 
represents the most thorough and comprehensive 
contribution to the science of building construc- 
tion at present being made in this country. This 
is equally true of the numerous publications issued 
during the fifteen years of the Station’s existence, 
but the mere fact of such papers being issued 
individually or of their relating to separate stages 
of investigations, many of which are now com- 
pleted, renders them somewhat difficult of access 
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and perhaps, also, of comprehension to the bulk 
of the building profession, whose interests it is 
the object of the Research Board to serve. Con- 
stantly preoccupied to achieve that important 
object and recognising those considerations, the 
staff of the Building Research Station is now 
engaged in collecting its accumulated experience 
in the connected form of a comprehensive text- 
book on building. The preparation of such a work 
will, no doubt, entail a great deal of time and 
labour, but none of it will be wasted and the volume 
is assured of a wide and profitable circulation 
among engineers, as well as among builders and 
architects. 








THE LEIPZIG FAIR. 
(Concluded from page 424.) 


As this description of the 1937 Leipzig Spring 
Fair is being concluded, a report is to hand from 
the London office of the Fair, at 45, High Holborn, 
W.C.1, stating that the Fair has been “ by far the 
best ever recorded since it has existed in its present 
form,” the total number of visitors being 263,000, 
of whom 31,684 came from countries other than 
Germany. Foreign buying, apparently, was brisk, 
especially in connection with heavy-oil engines, the 
sales of which, to non-German countries, amounted 
to over 80 per cent. of the tota] turnover in this 
section. 

Turning to a few more individual exhibits, a some- 
what unusual machine tool was the gear-tooth 
chamfering machine illustrated in Fig. 22, page 516, 
shown by Messrs. Miiller und Montag G.m.b.H., 
93-99, Liitzner-strasse, Leipzig. This works on the 
‘* Cross ’’ principle, the gear wheel to be chamfered 
being held stationary while the end-milling cutter 
travels in a semi-circular path round the point 
of the tooth. The machine consists of a cast-iron 
pedestal supporting a cutter spindle, mounted in 
ball bearings and driven through Vee-belts by an 
electric motor ; this is mounted on an extension 
of the bedplate and protected by a sheet steel 
casing. The cutter is held in a spring collet, and 
is caused to oscillate round the point of the tooth 
at a radius appropriate to the pitch of the gear 
to be chamfered, adjustment of the radius being 
by means of an eccentric bush, capable of rotating 
through 180 deg. The gear wheel is mounted on a 
pin set in a block bolted to a swivel plate, which in 
turn is secured to a work table which can be ad- 
justed vertically by means of a screw. Transverse 
adjustment of the work is obtained by setting over 
the saddle of the work table ; and to suit the spiral 
angle of helical gears, the work can be tilted by 
means of the swivel plate. On the completion of 
each chamfering cut the gear wheel is automatically 
withdrawn by the crank mechanism to be seen in 
the figure, and is indexed through one tooth-space 
by a spring-controlled index finger, having a stroke 
approximately equal to the pitch of the gear and 
operated by the swinging motion of the cutter 
spindle. The gear is centred for cutting by a forked 
lever which locks it securely in position. The main 
drive to the spindle also serves to impart the oscil- 
lating movement. A small belt from the main 
transmission drives a rotary cutting lubricant pump, 
mounted on the side of the pedestal and drawing 
from a sump in the baseplate casting. 

The hydraulic press exhibited by Gebr. Gétz, of 
Lautern, Saxony, shown in Fig. 23 of the double- 
acting type, with inner and outer rams, which can be 
used independently or coupled together, but in this 
machine a separately adjustable pressure supply 
is provided for each of the four blank-holding 
cylinders. By this means different holding pressures 
can be applied, at four points, to the edges of irre- 
gularly-shaped work. Two hydraulic cylinders 
actuate the drawing ram. The pressure in the system 
is maintained by a pneumatic intensifier, operated 
by push-button controls from the panel to be seen 
in the right-hand standard, in Fig. 23. The gauges 
shown indicate separately the pressures in the 
drawing cylinders and the four blank-holding 
cylinders, and in the optional additional cylinder, 
if fitted, beneath the press table. The drawing ram 
exerts a pressure of 300 metric tons, and the blank- 
holder, 250 tons. The available width of opening 





between the columns is 2-4 m., and the maximum 
drawing depth is 45 cm. 

Messrs. L. Schuler, of Géppingen, exhibited a 
toggle-lever coining press, designed to take work 
of exceptional width, and more particularly partly- 
finished pressings which have been previously 
moulded to shape. The machine, which is illustrated 
in Fig. 24, page 517, is also suitable fora variety of 
cold-pressing, upsetting and finishing operations. 
It consists of a one-piece frame casting, on the top of 
which is the motor, driving both ends of the crank- 
shaft through double-reduction gears, running in 
oil. A multi-plate clutch allows the ram to be 
stopped in any position. The control is electro-pneu- 
matic, by means of the two switches seen in the 
figure, the switches being interlocked as a safety 
measure, so that the operator must use both hands 
to set the machine in motion. Alternatively, single- 
handed control can be arranged, operating in con- 
junction with safety gratings. The press illustrated 
is an intermediate size in a series ranging from 60 to 
3,000 metric tons’ capacity. 

Another machine exhibited by Messrs. Schuler is 
the hydraulic double-acting press shown in Fig. 30, 
page 524, for drawing large automobile body parts. 
The outer blank-holding ram and the inner or 
drawing ram are normally worked independently, the 
control gear (which is hydraulic throughout) enabling 
the pressure and speed to be separately adjusted ; 
but the two rams can also be coupled, and the press 
used as a single-acting machine of correspondingly 
greater power. The blank-holder is provided with 
four hydraulic pistons to ensure that the blank is 
uniformly held, and the blank-holding pressure can 
be varied as the drawing operation proceeds. The 
ability to regulate the drawing pressure and speed 
during the stroke is a feature of some importance 
in deep-drawing light materials, and also permits the 
use of cheap wooden dies, steel-cased, at low speeds 
and loadings. The movement of the ram can be 
arrested at any point in the stroke, if the gauge 
indicates a pressure beyond the admissible figure. 
The system of control also allows of a high blank- 
holding pressure in conjunction with a small draw- 
ing pressure. The machine is driven from a high- 
and low-pressure hydraulic accumulator. 

Messrs. Hiltman und Lorenz, A.-G., Aue, Saxony, 
as customary, showed a number of presses among 
which that illustrated in Fig. 31, page 524, was 
notable. This machine is a deep-drawing press 
for heavy body parts of motor-cars and has a 
capacity of 300 mm. (11-81 in.) with a pressure of 
700 metric tons. The frame is a single casting 
with an unusually deep top, the integral columns 
being bolted to the bed. The drawing ram is 
crank-operated, the crank being discernible behind 
the lever mechanism of the blank-holding ram. 
This ram is actuated by toggle gear driven from 
cranks on the flywheels, an arrangement which 
secures a heavy clamping pressure during the whole 
drawing operation. The peak of the pressure is 
reached shortly before the drawing ram reaches its 
lowest position and is nearly as high as the drawing 
pressure. A plain bolster is shown in position in 
the illustration, but generally the press is fitted 
with a bolster provided with openings for the pres- 
sure bars of the air-cushioning device. This may 
be arranged to exert a constant pressure or a 
variable one as required. The control system 
adopted permits the pressure to be applied at the 
exact point of the drawing ram travel at which it is 
desired. The bolster is provided with adjusting 
cams on all four sides for convenience in setting the 
dies. The press is belt driven from a motor carried 
on a bracket on the main frame ;_ the belt can 
be removed without any dismantling of the working 
parts. The friction clutch is controlled by electro- 
pneumatic gear and is actuated by push-buttons 
which require both hands to operate them, this 
arrangement being adopted in order to protect 
the operator. The drawing ram can be “ inched ” 
or stopped at any point of its traverse. 

The extensive display of power-operated chucks 
shown by Messrs. Paul Forkardt, of Diisseldorf, 
included a pneumatic bar chuck and feed mech- 
anism, in which the internal feed tube is eliminated, 
allowing the full inside diameter of the hollow spindle 
to be utilised for the bar stock. The chuck is con- 
tained in a cast housing attached to the headstock, 





the upper part forming a cylinder containing an air 
piston, connected by a lever to a sleeve sliding over 
the body of the chuck. The sides of the housing 
are extended downwards to form a protective apron. 
Control is by a single lever mounted at the front 
end of the air cylinder, the same lever also operat- 
ing the feed mechanism. The jaws of the chuck 
are given a long stroke, so that rolled and forged 
material can be worked, as well as the more uniform 
drawn bar stock. Owing to the rapid action of the 
air-operated jaws, it is not necessary to stop the 
lathe in order to grip the work. It may be men- 
tioned that a chuck of generally similar design, but 
hand-operated, is also made by Messrs. Forkardt, 
the connecting lever on the sliding sleeve being 
actuated in this case by a handwheel and gearing, 
and the grip of the jaws controlled by a sliding 
clutch built into the hub of the wheel. 

The automatic bar feed mechanism consists of 
a pneumatic cylinder mounted on the lathe spindle 
and rotating with it, the air being supplied through 
stuffing boxes. The piston is provided with hinged 
arms terminating in serrated pads which grip the 
bar and, as the piston travels down the bore of the 
cylinder, feed it forward through the hollow spindle. 
During the return stroke of the piston the hinged 
arms release the bar and revert to their free position. 
An adjustment is provided to allow for varying 
diameter of the bar. Normally, as stated above, the 
chuck and feed mechanism are operated together 
by the single control lever, but they can also be 
actuated independently if required. The use of the 
chuck is not restricted to bar-turning, as the bar 
jaws can be readily removed and replaced by 
stepped jaws for chucking individual pieces, as 
shown in the illustration, Fig. 25, page 517. 

A semi-automatic grinding machine for camshafts, 
exhibited by Messrs. Naxos Union, 43, Wald- 
schmidt-strasse, Frankfort-on-Main, is illustrated 
in Fig. 26, Plate XXV. The master cams having 
been inserted, and a camshaft placed in position, 
the operator has only to start the machine, which 
then carries out automatically the operations of 
swinging forward the tilting work table, starting the 
cutting medium pump, and feeding in the grinding 
wheel to the required amount. When the first cam is 
finished, the grinding wheel is automatically with- 
drawn, the work is swung back from the supporting 
roll, and the second cam is presented to the wheel. 
Simultaneously, the second master cam moves into 
place opposite the guide roll, the table swings in, 
and the cycle is repeated until all the cams have 
been ground. The grinding wheel and table then 
return to the disengaged position, and the machine 
stops. The angular velocity of the work is varied 
during its rotation so that all points on the peri- 
phery of the cam make contact with the grinding 
wheel at approximately a uniform relative speed, 
and the speed of rotation is also automatically 
reduced as the finishing cuts are made. The driving 
speed of the work can be independently varied 
within wide limits, and by means of the controls 
to be seen in front of the machine, to the right 
of the starting lever and cut-out switch, the duration 
of each of the operations of grinding, feeding, and 
cam-changing can be adjusted separately. The 
driving motor for the work is mounted in an acces- 
sible position on the top of the headstock, and is of 
the enclosed ventilated type. During grinding the 
work is completely protected by a heavy guard, in 
which is a hinged observation window long enough 
to enable the operator to keep the whole length 
of the shaft in view. A hand feed adjustment for 
the grinding wheel is provided by the wheel to the 
right of the grinding wheel, one revolution corre- 
sponding to 1 mm. diameter on the work. Slightly 
below and to the left of this wheel is an arm carry- 
ing a truing attachment for the grinding wheel. A 
supply of cutting medium is contained in a sump 
within the base of the machine, a sight glass being 
provided, beside the filling plug, with an indicator for 
the high and low working levels. 

A machine for consolidating loose earth and 
other fine-grained material, known as the Vibromax 
stamper, produced by the Losenhausenwerk, of 
Diisseldorf, is illustrated in Fig. 27, Plate XXV, 
and consists of a circular stamping plate, approxi- 
mately 1 m. in diameter, on which is mounted a 
petrol or Diesel engine driving, through Vee-belts, 
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Gear-TootH CHAMFERING MACHINE; 
Montac, G.m.n.H. 


a system of eccentric weights sufficient to cause a 


downward impulse of 5,000 kg., and having a 
periodicity of 25 blows per second. The engine is 
supported on a flexible mounting so designed as to 


avoid synchronism with the pulsating system, and 
to this mounting is attached the extended column 
carrying the operating hand wheel and engine 
controls. By turning the hand wheel the direction 
of the pulsating forces can be varied relatively to 
the transverse axis of the stamping plate, which 
is thus cause to travel, with a * dithering *’ motion, 
backward or forward, or, when the control is in mid- 
position, to remain in one place. The travelling 
speed is infinitely variable from zero to a maximum 
of 4 m. per minute in either direction. For trans- 
port purposes, provision is made for a two-wheeled 
axle and drawbar to be attached to the stamping 
plate. The total weight of the machine, including 
the road wheels, is stated to be of the order of 
1,350 kg. The engine and theo vibrating system are 
enclosed in a casing of sheet steel, with a detachable 
inspection plate at each side in which are large 
louvres for the necessary ventilation and air supply. 
The crown plate of the casing, through which passes 
the engine exhaust pipe, is also detachable, and, like 
the side plates, is held in place, against the general 
vibration of the machine, by spring catches of the 
type used to secure motor-car bonnets. 

Among the vertical log-frames exhibited may be 
mentioned the machine illustrated in Fig. 28, 
Plate XXV, made by Messrs. Wurster and Dietz, 
Tiibingen-Derendingen. So far as the saws are 
concerned, the machine follows orthodox lines, the 
special feature of the design being the hydraulically- 
operated feed rollers, which are automatic in action 
after the log has been entered between the first 
pair of rollers and the hydraulic mechanism has 
been set in motion by means of the remote control 
to be seen in the figure. The upper feed rollers at 
front and rear are driven through sprocket wheels 
engaging with a common chain in the usual way, 
and are positioned vertically by hydraulic rams, 
the pressure on the log being variable to suit the 
nature of the timber and the rate of feed. The log 
having been entered above the lower front roller, 
the operator lowers the upper front roller and 
adjusts the pressure as required. Thereafter the 
operation is fully automatic, the upper rear roller 
descending to grip the log as it enters upon the 
lower roller of the rear pair. As the rear end of the 
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sponding upper roller rises 


in readiness to receive 
the next log. Another 
feature in the equipment 


of the machine is the use 
of hydraulic gripping 
and tensioning device for 
the saw blades, developed 
by Messrs. Maschinenfa- 
brik Gubisch, of Liegnitz. 
This apparatus, which takes the place of the cus- 
|tomary means of clamping the saws by key or 
eccentric, is claimed to effect a considerable saving 
of time in setting-up the saws, and maintains a 
uniform tension in the several blades during working. 

Messrs. Wurster and Dietz also showed a circular 
saw for edging boards, in which the relative axial 
positions of the saws on the spindle are hydraulically 
adjustable within a total tolerance of 1 mm.; and, 
when set to the required width, which may be 
done to both British and metric dimensions, are 
automatically maintained in correct relation without 
attention. 

Messrs. A. Roller Maschinenfabrik, Berlin, N.20 
| exhibited the heavy veneer-jointing machine shown 
|in Fig. 29, Plate XXV, in which separate motors, 
| with push-button controls, are provided for the 
operations of clamping the veneers on the table, 
cutting and trimming the edges, and traversing 
the carriage. The machine consists of a cast table 
mounted on pedestals and supporting two end 
brackets, with machined slides for the ends of the 
| pressure beam, which is raised and lowered by a 
| motor and gearing carried on the beam, acting on 
two turned columns secured to the bed. The 
traversing carriage moves across the front of the 
| table on a cast bedplate with parallel slide bars. 
one slide being flat and the other of inverted Vee form 
to maintain the alignment. On the carriage is 
|meunted a motor running at 3,000 r.p.m., with a 
circular saw 500 mm. diameter on an extension of 
the spindle, for rough-cutting the veneers. A vertical 
|cutter, 100 mm. diameter, driven from the same 
motor at 6,000 r.p.m., finishes the joint. The saw 
| and cutter can be adjusted independently in relation 
|to the work by handwheels on the carriage. The 
traversing mechanism consists of a motor driving, 
through a combined spur and worm reduction gear, 
a large pulley supported on brackets attached to 
one end of the bedplate, an idle pulley of equal size 
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rope passes over the pulleys, its ends being secured 
to opposite ends of the carriage, which is drawn 
along the slides at a speed of 4-5 metres per minute. 
The driving motor and reduction gear are mounted 
together on a separate baseplate. The travel of the 
carriage is limited by adjustable stops fitted with 
| buffer springs, and, in the event of the stops not 
being properly secured, overrunning is prevented 
by a trip gear which cuts out the motor. 

Fig. 32, page 524, illustrates a quick-acting 
hydraulic press, exhibited by Messrs. Becker und 
van Hiillen A.G., Krefeld, for gluing veneer to 
| plywood sheets or metal plates under pressures up 
to 30 kg. per square centimetre. As can be seen 
|from the figure, welding has been extensively 
|} used in constructing the closed frame, on the top 
| of which is mounted the motor, driving the pressure 
| pump by multiple Vee-belts. To reduce the overall 
| height, the pressure cylinders are housed in the 
| base of the machine, the rams acting upward. 
The cylinders are connected in groups, which can 
| be put out of action independently if required. 
The change-over from low pressure to high pressure 
| is made automatically, and a constant working 
| pressure is maintained by an _ electro-hydraulic 
|control system, but can be varied as necessary 
| to suit the nature of the wood and the glue used. 
|A time relay governs the period during which 
\the work is exposed to the combined effects of 
| pressure and heat. Manual control is by a single 
lever, with which all the operations are effected in 
th ecorrect sequence. 
| Messrs. Heinrich Encke Maschinenfabrik, Péllwitz- 
Zeulenroda, exhibited their vertical-spindle high- 
|speed moulding machine, one type of which is 
| illustrated in Fig. 33, page 524. The machine is 
| made in various forms, according to the required 
| duty, but the main features are similar. Particular 
attention has been paid to the design of the pedestal 
mounting, to ensure rigidity and absolutely true 





log passes off each lower roller in turn, the corre-| being similarly mounted at the other end. A wire|and concentric adjustment of the table without 
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Fig. 24. 


Toaeie-Lever Corina Press; 
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binding or backlash. The table is raised and lowered 
by a screw of practically the full diameter of the 
pedestal top and secured to it, the ring nut being 
rotated either by a handwheel as shown or by 
radial hand grips. In the model illustrated, one 
revolution of the handwheel corresponds to 1 mm. 
vertical movement of the table. The spindle is 
driven through short belts from a built-in motor, 
at the rear of the machine in the view given, and 
rotates at speeds ranging from 7,000 r.p.m. to 
18,000 r.p.m., according to the specified duty. 
For relatively heavy work, a rectangular table is 
fitted, either 900 mm. by 1,100 mm., or 1,100 mm. 
by 1,300 mm., but for light work a round table, 
740 mm. diameter, is optional. For special purposes 
a table can be supplied polished to a true plane 
or divided and provided with a micrometer adjust- 
ment. Machines intended for inside cutting are 
fitted with a suction extractor for shavings, placed 
below the table. The high-speed models have an 
automatic oil circulation to the bearings, and are 
fully equipped with the necessary guards and fences, 
and with a steady bearing for the top end of the 
spindle. 

In contradistinction to the Encke moulding 
machines, in which the truly vertical running 
of the spindle is a feature particularly emphasised, 
the moulding and circular-sawing machines dis- 
played by Messrs. Meyer and Schwabedissen, 
Herford, Westphalia, had fixed tables, the axis of 
the tool being arranged to tilt as required. A 
planing machine was shown by the same firm, in 
which the cutter bar, designed to run at 6,000 r.p.m., 
was provided with a fine adjustment, stated to be 
capable of setting the four knives to a uniform cut 
within a margin of 0-02 mm. on the diameter. 

Planing and thicknessing machines were also 
shown by Messrs. Béttcher and Gessner, Altona- 
Bahrenfeld. The largest of these had five rotating 
cutter shafts, each direct-driven by its own totally- 
enclosed motor, mounted on the machine frame 
and contained in housings with external cooling 
ribs. The machine has eight large-diameter ball- 
bearing feed rollers, driven through enclosed gears 
running in oil. The upper feed rollers are flexibly 
mounted, and can be adjusted vertically by a hand- 
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wheel. The height of the lower feed rollers is adjusted 
by eccentric bearings. In addition to the five cutters 
mentioned, the machine is fitted with three hori- 
zontal and two side, fixed finishing knives. A funnel 
in the frame leads to a pipe connection for the chip 
exhauster. A thicknessing machine, which formed 
part of the same exhibit, has a separate small motor 
for rough adjustment of the table, the fine adjust- 
ment being afterwards made by a cam, with a dial 
indicator to give a reading of the position. A knife- 
grinding attachment is included in the equipment of 
this machine. 

Messrs. F. W. Hofmann, Breslau, 17, showed a 
circular saw for parallel sawing or edging boards, 
in which the blades are adjusted by turning a hand- 
wheel after the desired width has been set by stops 
on a graduated scale. Messrs. W. Ritter, of Ham- 
burg, exhibited a three-speed veneer-cutting machine 
designed to cut veneers from 0-05 mm. to 10-0 mm. 
thick, at the rate of about 8 cuts per minute for a 
width of 1 m. A counter is fitted to record the 
number of cuts made. The cutting knives are 
stated to be only 4 mm. thick. The drive is taken 
from the main motor to the shaft through a gearbox 
and an electro-magnetic reversing clutch. A 
separate motor permits quick adjustment of the 
work table, which is fitted with cut-out switches 
in the limiting positions. An automatic high-duty 
two-cylinder sandpapering machine was shown 
by Messrs. E. Carstens, of Nuremberg, in which the 
cylinder speeds are as high as 26 m. and 32 m. 
per second. This machine is stated to be suitable 
for grinding plastic materials and soft metals, as 
well as hard or soft wood. The sandpaper is 
attached directly to the surface of the roughing 
cylinder, but on the finishing cylinder a layer of 
felt is interposed. Parallel with the cylinders is a 
pressure frame with a ground vertical face, against 
which the work is held by springs, the feed being 
given by an endless fabric belt at a rate variable 
between 4m. and 8m. per minute. Another sanding 
machine, developed by Messrs. A. Knévenagel, 
Hanover-Hainholz, for smoothing straight parts 
and rounding the edges of profiled work, is of the 
belt type, the belt pulleys being covered with a 
rubber cushion or flat tyre which can be inflated 
to a greater or less extent to suit the curvature 
of the work. 

In surveying so extensive an exhibition of metal- 
working tools as was displayed in Hall 9, it is not 
practicable to do more than select for illustration 
and description certain machines which may be 
taken as typical of modern Continental trends 
in their several fields, and to refer more briefly to 
some of the others which, given unlimited space, 
might have been treated at greater length. In the 
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latter category may be mentioned the hydro- 
presses made by Messrs. Paul Blell, of Zeulenroda, 
in capacities ranging from 500 kg. to 180,000 kg., 
and suitable for a wide variety of drawing, straighten- 
ing, coining and other applications, including the 
broaching of multi-splined hubs for automobiles 
and machine tools, and for broaching external sur- 
faces. Mention may also be made of the precision 
machines shown by Messrs. Hille- Werke, of Dresden, 
for boring single and multiple holes, for finish-boring 
a series of co-axial holes, such as the crankshaft 
bearing seats of multi-cylinder engines, and for 
honing the holes after boring ; and of the grinders, 
and lapping machines using cast-iron laps coated 
with diamond dust, for cemented-carbide tools, 
shown by Messrs. C. Munthe, of Diisseldorf. Messrs. 
Hermann Kolb, of Cologne-Ehrenfeld, who specialise 
in drilling machines, showed a selection of their 
radial types, including the largest size in this range, 
a high-duty model arranged to traverse along a 
bedplate 12 m. in length, and designed to bore holes 
in steel up to 150 mm. diameter and 750 mm. deep. 
When boring deep holes a bottom guide is provided 
for the tool. The machine is supplied either with 
24 speeds, ranging from 10 r.p.m. to 660 r.p.m., 
or with 36 speeds, in which case the maximum is 
1,000 r.p.m. Twelve feed rates are provided. 

Messrs. Koyemann Nachf., of Diisseldorf, showed 
their ‘‘ Microlap’’ machines for fine-grinding and 
lapping, which can be employed for either operation 
alone, or for both purposes, and are adaptable to 
both cylindricai and flat work. In the latter case, 
the work is secured in a holder to which an eccentric 
movement is imparted by means of an adjustable 
eccentric pin passing through the hollow spindle 
of the lower of the two lapping wheels, each of 
which is driven by a separate motor. An infinitely- 
variable friction drive, known as the PK drive, 
was exhibited by Messrs. Wm. Prym, of Stolberg, 
Rheinland, who claim that it affords a wide range 
of speed variation while maintaining a uniform 
rate of power transmission at all speeds. The drive 
is of the friction-cone type, the connecting linkage 
being so designed that the frictional pressure 
increases with the load on the driven shaft. Messrs. 
Maschinenfabrik Spandau, of Berlin-Spandau, 
showed a machine for grinding the centring holes 
in work subsequently to be ground between centres, 
the capacity of the machine being sufficient to per- 
mit of grinding hollow shafts and similar pieces 
requiring to be fitted with cone-seats for the centres. 
Centreless grinders were represented in the Fair 
on several stands, and a description of one of the 
Hartex machines was given in ENGINEERING of 
March 19 (page 309, ante); but mention may be 
made, also, of the centreless grinding and polish- 
ing machine of Messrs. Wernhard Herminghausen, 
Epstein-in-Taunus, in which the usual feed wheel 
is replaced by a band running over two pulleys, in 
conjunction with a vertically-adjustable block to 
support the work. The machine can be used for 
cylindrical or flat parts, the conveyor belts, in the 
latter case, being fitted with transverse bars to 
hold the work against the thrust of the grinding 
wheel. 

An eccentric press, with individual electric drive 
and vertically-adjustable table, was shown by the 
Maschinenfabrik Weingarten. The drive to the 
press, which is of the cantilever pedestal type, is 
transmitted through a friction clutch on the eccentric 
shaft, enabling the ram to be stopped instantaneously 
at any part of the stroke. An automatic stop is 
provided in the uppermost position. A combination 
of controls is made possible by the provision of two 
sensitive electric contact switches in front of the 
table and a pedal beneath it, permitting the use of 
one hand, both hands, foot, or foot and hand in 
conjunction. The controls can also be set for 
continuous running, if desired. 

High-duty machines for bending angles and other 
steel sections, both hot and cold, were shown by 
the Herkules-Werk, of Wetzlar. The cold-bending 
machine is fitted with three chill cast-iron rolls 
on vertical spindles of nickel-chrome steel, driven 
through a two-speed reversible gear by a constant- 
speed motor mounted on the frame. The high- 
speed shafts of the driving gear run in ball bearings. 
The time taken to bend angle bars into rings 





ranges from five to ten minutes, and it is claimed 
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that the product leaves the machine in a finished | 


condition, no subsequent local setting being required. 
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In the standard machine, only two of the three | 
| MESSRS. MARSHALL, SONS AND COMPANY (SUCCESSORS), LIMITED, GAINSBOROUGH. 


rolls are driven through the gearing, but a drive 
to the third roll can be provided if required. The 
set of rolls can be readily removed, and another set 
substituted. 

In the hot-bending machine, the stock is bent 
round a template, no preliminary bending of the 
ends being necessary. During the operation, the 
table carrying the template rotates through a 
complete revolution, the bar being forced against 
the template by a free roll mounted on an adjustable 
slide. The driving motor is located within the 
frame of the machine, the drive being transmitted 
through a flexible coupling and reversing gear. 

Messrs. Hilgers, of Rodenkirchen, near Cologne, 
showed some new models of machines for bending 
pipes cold, without the use of fillers. One of these 
was a high-speed machine for bending thin-walled 
pipes, up to 40 mm. outside diameter, in either 
direction, and at rates up to 200 bendings per hour. 
To attain this output the machine is fitted with a 
quick-acting clamping device for the pipe, driving 
year giving an accelerated return motion, and auto- 
matic control, with a single master lever, of bending, 
high-speed return, and stopping in both directions. 
A number of small pipes can be bent in a single 
operation by fitting suitable tools, which can be 
quickly changed. The machine is designed to 
accommodate arbors up to 4 m. in length. Using 
the arbor, pipes can be bent to a radius as small as 


300 mm. Without the arbor, the limiting radius | 


is stated to be 600 mm. 

A larger machine by the same makers, to deal with 
pipes up to 76 mm. outside diameter, is fitted with a 
two-speed gear, the drive to the table being by 
six Vee-belts. The motor is mounted within the 
frame, and the arbor holder is adjustable in a hori- 
zontal guide by means of a hand-wheel and screw. 
\s in the former case, the machine is provided | 


with an automatic device for clamping and releasing | 
the pipe, and a quick-return motion operating at | 


both bending speeds. Electric control gear is 
titted. 
A machine for filing and grinding button dies, 
shown by Messrs. Julius Ortlieb and Company, 
Esslingen-Mettlingen, Wurtemburg, consists of a 
pedestal supporting a die-holder mounted in an 
index plate, through which the tool reciprocates 
vertically, the tool spindle being driven by a woven 
belt from a vertical motor mounted on an exten- | 
sion of the bedplate and arranged to slide for | 
adjustment of the belt tension. The index plate | 
provides twelve positions, for use with dies having | 
three, four, or six cutting edges, and can be readily 
replaced by other plates as required. The too 
spindle rotates at 1,280 r.p.m., or 5,800 r.p.m., for 
filing, and at about 24,000 r.p.m. for grinding. The 
table carrying the die-holder slides in a slot, and 
is fed towards the file or grinding wheel by a screw 
until checked by an adjustable stop. When changing 
tools, the table is swung aside. The machine can | 
also be used for grinding the tools required for 
turning spherical dies. For grinding chamfers | 
which have been previously relief-turned a special | 
machine is made, in which the working spindle is 
given an eccentric oscillation while revolving at | 
30,000 r.p.m. | 
The sheet-metal working machines exhibited by | 
Messrs. Erdmann Kircheis, of Aue, Saxony, included | 
a crank-driven multi-tool press and special machines 
for making tins of various shapes. The press, 
designed to use strip stock, has an automatic roller 
feed and a special form of pick-up mechanism to 
transfer the blanks to their successive positions. 
The ram carries five double punches, and the 
sequence of operations is such that two finished | 
pressings are delivered at each stroke. The punches | 
are capable of independent height adjustment, and | 
the feed mechanism is arranged to impart a diagonal 
movement to the strip to reduce wastage of the | 


material. 

An automatic machine for making the bodies of 
cylindrical tins, and stated to have an output of 
from 6,000 to 9,000 per hour, is provided with a| 
pneumatic pick-up for the blanks and an automatic 
cut-out which operates if two blanks are lifted 
together. The machine trims the blank, folds the 
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6-9 TON OIL-ENGINED ROLLER. 

















edges forming the longitudinal joint, bends the 
sheet into a cylinder, and completes the seam. 
| A separate machine for making bottoms and covers 
of oval shape is provided with a cam-operated 
nozzle for distributing the jointing metal, drawn 
| from a heated reservoir, the same cam serving also 
| to control the movement of the rolling tool round 
| the seam. 





6-9 TON SINGLE-CYLINDER 
OIL-ENGINED ROLLERS. 


Tue road roller shown in the accompanying illus- 
tration has recently been added to the range manu- 
factured by Messrs. Marshall, Sons and Company 
(Successors), Limited, Britannia Iron Works, Gains- 
borough. The roller is made in four sizes, having 
weights, in full working order, of 6, 7, 8 and 9 tons, 
respectively, and can be supplied with either a Black- 
stone 22 brake horse-power single-cylinder engine, 
operating on the four-stroke cycle, or a Marshall single- 
cylinder engine of the same power operating on the 
two-stroke cycle. The roller shown in the illustration 
is fitted with the Blackstone engine. The Marshall 
engine is similar to that fitted to the 12-20 h.p. tractor 
described in ENGINEERING, vol. cxli, page 707 (1936), 
while the Blackstone engine is similar to the model 





| described in vol. exlii, page 72 (1936). The Blackstone 


engine has a cylinder bore of 7} in. and a piston stroke 
of 9} in., and develops 22 brake horse-power at 600 
r.p.m. The Marshall engine has a cylinder bore of 
64 in. and a piston stroke of 9 in., and develops 20 brake 
horse-power at 700 r.p.m. The Blackstone engine is 
hopper-cooled, but a sectional radiator of ample cooling 
capacity for all climatic conditions, is provided when 
the Marshall engine is fitted. The cooling water is 
circulated on the thermo-syphon system, and a fan, 
driven by a belt from the engine crankshaft, is fitted 
to assist the circulation. The capacity of the radiator 
is approximately 9 gallons. 

The main frame of the roller is constructed of rolled- 
steel channels and plates braced to form a rigid struc- 
ture for the engine. A large water tank is built inte 


| the rear part of the frame to carry water for spraying 


purposes. The forecarriage is of cast iron, and is of a 
strong box section. It is bolted to the frame plates, 
and is bored to take the bearings for the front-fork 
king pin. The lower bearing is of the heavy taper- 
roller type and the upper bearings is a gun metal 
bush. The front fork is of cast steel, and is of very 
strong design. It is of the underslung type, with the 
yivot pins fitted at the lower ends, and mounted fore 
and aft of the front rolls. An underslung frame of 
rolled steel channels carries the front axle, and allows 
the front rolls to pivot about the lower end of 
the fork. 

The drive is transmitted from the engine to the 
gear box clutch shaft by a heavy roller chain enclosed 
in a gear case and running in an oil bath. Provision is 
made for chain adjustment by means of an idler pinion. 
The gearing is totally enclosed in a cast-iron box, and 
provides four forward speeds and a reverse. The road 
speeds are 1, 1}, 2} and 3} m.p.h. The clutch shaft, 
together with the first and second intermediate shafts, 


, is carried in ball and roller bearings. All the gears 
jare of high-quality steel, with machine-cut teeth, 


including the pivot drive gears. The shafts are of 


high-tensile steel and are splined to receive the gears. 
The forward shaft of the gearbox carries two Ferodo- 
lined cone clutches, which give equal speeds in either 
direction with smooth engagement. The clutches are 
| controlled by a hand lever within easy reach of the 
| driver, and with the arrangement described, reversing 
can, of course, be carried out without disengaging the 
gears. In addition to the road speeds in either direction 
| stated, the driver can vary the engine speed by a 
hand coatrol, thereby obtaining a wide range of rolling 
speeds. The change-speed levers are mounted in front 
of the driver and are arraaged so that it is impossible 
to engage two gears at the same time. The rear axle 
is of large diameter, and is made of high-quality oil- 
toughened steel. It is carried in a cast-steel axlebox 
securely bolted to the main frame. Large gunmetal 
bearings are provided in the axlebox. A foot brake 
of the internal-expanding type is fitted on the third 
intermediate shaft, and, in addition, there is a hand 
brake of the screw-operated type, the brake shoes 
engaging with the inside of both the rear roll rims. 

Steering is effected by a handwhecl mounted on a 
horizontal spindle, as shown in the illustration. This 
shaft is coupled through bevel gearing to a steel worm 
and segment, the latter being attached to the front-fork 
vertical king pin. The worm shaft is mounted in gun- 
metal bearings and is provided with ball thrust washers. 
The driving rolls for the two smaller sizes of roller are 
constructed with mild-steel rims with flanged steel 
side plates and detachable semi-steel bosses. The 
driving rolls for the two larger sizes of roller are con- 
structed with a semi-steel centre, the outer surface of 
the rims being steel-plated. The bosses are provided 
with gunmetal bushes. The front rolls for the two 
smaller sizes are of similar construction to the rear 
rolls, while the front rolls for the two larger sizes are 
of semi-steel throughout. A fuel tank, with a capacity 
for 10 days’ normal working, is mounted at the rear 
of the frame. Spring scrapers are fitted to the front 
and back of the driving rolls and adjustable scrapers 
are fitted at the front and back of the steering rolls. 
All the controls are arranged for convenient operation 
by the driver when seated. A differential of the four- 
pinion bevel-gear type can be fitted on the rear axle 
as an extra, together with an awning and side curtains. 
Other extras include a two-tine Allen fixed-type scarifier. 
and a water spraying system for both the front and 
rear rolls. Both rolls can be supplied suitable for water 
ballast, if desired. The diameter of the driving rolls 
on all four sizes is 4 ft. 3 in., while that of the front 
rolls is 3 ft. 6 in. The width of the driving rolls on the 
two smaller machines is | ft. 6 in., and on the two 
larger machines is 1 ft. 8 in. The width of the front 
rolls is 3 ft. on all four machines. The width rolled 
with the two smaller machines is 5 ft. 3 in., and with 
the two larger machines is 5 ft. 7 in. The overlap in 
all cases on each side is 44 in., and all the machines 
have a wheelbase of 7 ft. 9 in., and an overall length of 
14 ft. 9 in. The radius of the turning circle for the 
two smaller machines is 16 ft., and for the two larger 
machines is 16 ft. 2 in. The capacity of the fuel tank 
in all cases is 25 gallons and of the water tank is 
65 gallons. 








a 


——- 








PLATE XXV. 


ENGINEERING, May 





, 1937. 





“MIME VANGNIBOSVAL UATIOY “Y ‘SUSSAJY SANIHOVIL ONILNIOP-YRIANAA “GZ 





‘old 











“MUAMNASAVHNGSO'T “SUSSSJ{ !ANIHOVJL ONIANV], “LZ ‘OT 























‘NOINGQ] SOXVN ‘SUSSAIY 


‘ANIHOV]I{ ONIGNIYS)-LAIVHSKV,) 





na) A 




















(‘cle ebog vas ‘uoudisosagqy 404) 


MIVA DIZdId1 AHL LV SLIGIHXY 














oa Ee ——<—==== 











(To face page 518.) 





ywoidoid-. 




















May 7,_1937-] 


DYNAMOMETER-CAR TRIALS 
ON THE L.M.S. RAILWAY. 


Wiru a view to obtaining data regarding running 
costs, &c., for review in connection with possible future 
acceleration cf express passenger trains over the 
routes concerned, dynamometer-car trials were carried 
out on April 20, 21 and 22 over certain of the main 
lines on the Midland division of the London Midland 
and Scottish Railway. A series of journeys at accel- 
erated schedules was made with standard locomotives 
and rolling stock, but the company wish it to be empha- 
sised that the journeys were purely experimental, 
and do not necessarily shadow immediate or large-scale 
accelerations. Three test runs were made. The first 
was from St. Pancras to Leeds and back via Le‘cester 
and Beighton Junction, stopping only at Leicester 
in each direction. The second journey was between 
the same termini, but via Nottingham and Sheffield, 
stopping at both these places in either direction. 
The third journey was from St. Pancras to Manchester 
Central-and back, stopping at Leicester and Derby 
in each direction. For the first two tests, the train 
comprised nine vehicles, of a total weight of 302 tons 
including the dynamometer car, worked by the 4-6-0 
locomotive ‘‘ Leeward Islands,” of the standard 3- 
cylinder Jubilee class. For the third test, the train 
comprised eight vehicles, of a total weight of 258 tons, 
worked by standard 4-6-0 mixed traffic locomotives, 
different locomotives being used for the up and down 
journeys. The loads of the test trains were approxi- 
mately the average hauled in regular service, although 
not quite up to the maximum tonnage permitted for 
the respective types of locomotives on the present 
schedules. ° 

The difference between the normal times by the 
present fastest trains and by the test trains is indicated 
in the typical examples given in the accompanying 
table. The company state, however, that if accelera- 
tion is effected in the future, it will not necessarily 
be to the full extent of the differences shown. It may 
be mentioned that in some cases the times quoted 
in the table are in the reverse direction. 


| " 
Journey Time | 
(Minutes). Average 


Speed, 

Journey. Miles. | act itr, m.v.h. 

> , Experi- 

a Experi- | ‘ = 
Present. mental, | mental). 
| } 

London- Leicester --| 9 105 | 6 61-9 
London-Nottingham . 123-5 120 Lis-S 62-5 
Leicester-Derby BM 20-5 33 30 59-0 
Leicester-Leeds a 16 | 108 56-5 
Nottingham-Sheffield ..| 40-5 56 51-5 47-2 
Shettield- Leeds oe 39-5 47 43 55-0 
Derby-Manchester --| 61S | 80 72 51-2 


Turning now to the runs in somewhat more detail, 
some extremely fast running was made in each direction 
on the first day’s run between St. Pancras and Leicester, 
the maximum speed reached being 83-6 m.p.h.at 
Bedford on the outward journey and 82-1 m.p.h. at 
Hendon on the return journey. The numerous speed 
restrictions for permanent-way operations and mining 
subsidences militated against high average speeds 
north of Trent Junction. On the down journey to 
Leicester, the 99 miles were completed in 95 minutes 
40 seconds start to stop, the fastest regular timing 
being 105 minutes. There was a re-laying slack to 
15 m.p.h. on the descent from Desborough to Market 
Harborough, where speed normally rules high. On 
the return journey, a remarkable effort was made 
from Bedford to Luton, a section 19-6 miles in length, 
which includes 13 miles rising mostly at 1 in 200 or 
1 in 202. Normally allowed 22 minutes for the fastest 
expresses, this section occupied only 16 minutes 
33 seconds. Bedford was passed, as stated, at 83-6 
m.p.h., and Ampthill, the summit of the initial 6 miles 
up, at a minimum of 67 m.p.h., followed by 71 m.p.h., 
with a final minimum of 63 m.p.h. at the thirty-fourth 
mile post. 

Outstanding features of the down journey from St. 
Pancras to Leeds on the second day’s test were minima 
of 61 m.p.h. beyond St. Albans, 53-5 m.p.h. at Sharn- 
brook summit, and 55 m.p.h. at Grimston, following a 
slack to 45 m.p.h. at Melton Junction. Maximum 
speeds recorded on this journey were 86 m.p.h. before 
Bedford, 79 m.p.h. at Irchester, and 87-5 m.p.h. 
between Plumtree and Edwalton. It may be men- 
tioned that a speed restriction of 70 m.p.h. was in 
forced over the tempting downhill stretch from Corby 
Tunnel to the Welland Viaduct. In the up direction, 
a remarkable start was made from Nottingham, 
there being a steady acceleration to 64 m.p.h. on the 
almost continually rising gradient of 1 in 200 from 
Nottingham to Widmerpool, a distance of 8 miles. 
The speed was reached within 5-5 miles of the start and 
was subsequently sustained. 

As regards the St. Pancras-Manchester test runs, 
chief interest centres in the performance of the loco- 





| direction of the indust-ial prime mover. 
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motive between Derby and Manchester over the 
steeply-graded Peak Forest section. In the course 
of the 35-75 miles from Derby to Peak Forest, the 
line ascends to an altitude little short of 1,000 ft. above 
sea level at Peak Forest summit, which is actually 
higher than the Shap summit. The worst part of the 
ascent is concentrated in the 14-25 miles from Rowsley 
to Peak Forest, including 9 miles at an average rising 
gradient of about 1 in 110, followed by a final 5 miles 
rising at 1 in 101, varying to 1 in 90. From Peak 
Forest, the line descends almost continuously into 
Manchester, but there is a general speed restriction 
of 80 m.p.h. over this section. On the test run, the 
performance exceeded expectations, the experimental 
schedule given in the table of 72 minutes being reduced 
to 68 minutes 10 seconds. Two minutes were gained 
from Derby to Peak Forest, the 35-75 miles to this 
point being run in 42 minutes 50 seconds, with minimum 
speeds of 48 m.p.h. on the 1 in 100 gradient before 
Millers Dale, and 38 m.p.h. on the 1 in 90 gradicnt 
up to Peak Forest. Maximum speeds were 77 m.p.h. 
between Belper and Ambergate, and 82 m.p.h. on the 
descent into Manchester. The overall journey of 
190 miles from St. Pancras to Manchester was com- 
pleted in 3 hours 22 minutes, representing a gain of 
33 minutes on the fastest overall journey time in this 
direction. 








THE LATE MR. B. J. JACOBS. 


In the regretted death of Mr. Benjamin Joseph 
Jacobs, which took place on Monday, April 26, the 
firm of Messrs. Petters, Limited, Yeovil, have lost an 
able and trusted coadjutor. The first chief designer 
of the firm, Mr. Jacobs, although 77 years of age, was 
actively employed with it up to the time of his death. 
Mr. Jacobs was one of the old pioneer type of engineers 
who, learning his profession in what Nasmyth used to 
call the only proper method of education, ** through his 
hands,” was equally at home at the drawing board, 
the pattern bench, the lathe, or when erecting or testing. 
There is, in consequence, nothing to record in the way 
of academic distinction and, indeed, little to say of 
Mr. Jacobs’ early days except that he began his training 
with Messrs. Sibley and Company, engineers, of Martock, 
later being appointed general foreman to the old Yeovil 
Foundry and General Engineering Works, of which 
Mr. P. W. Petter was then manager for his father. In 
conjunction with this gentleman and his brother, now 
Sir Ernest Petter, Mr. Jacobs designed and built the 
first of the oil engines with which the firm’s name has 
been long identified. As this engine, a horizontal 
one of 3 h.p., was fitted to an old four-wheeled phaeton 
and exhibited propelling it at the Crystal Palace in 
the summer of 1886, Mr. Jacobs may well be counted 
as one of the pioneers of the motor-car industry on the 
internal-combustion engine side. The time was, 
however, hardly ripe for the invention and, after some 
further public appearances, the vehicle was withdrawn, 
and development of the oil engine proceeded in the 
It is recorded 
also that Mr. Jacobs interested himself in electrical 
engineering and constructed some of the earliest 
dynamos made in this country. 








ENGINEERING TRAINING AND 
EDUCATION. 


Lectures on Radio Servicing for Teachers in Technical 
Schools.—The Board of Education, with the co- 
operation of the Radio Manufacturers’ Association, is 
making arrangements for a short course in radio 
servicing for teachers in recognised technical colleges 
and schools where classes in this subject are held or 
are likely to be held. The course will be held, in part, 
at The Polytechnic, Regent-street, London, W.1, 
and in part in the appropriate departments of certain 
firms engaged in the manufacture of radio receiving 
sets, whose works are within easy reach of London. 
It will commence on Monday, July 19, and will close 
on Saturday, July 24. The course will be conducted 
by Dr. F. T. Chapman, H.M.I., who will be assisted by 
lecturers from the co-operating firms and from the 
British Broadcasting Corporation. Accommodation 
will be available at the Imperial College Hostel, Prince 
Consort-road, South Kensington, 8.W.7. Application 
should be made as soon as possible, and not later than 
May 21, to the Secretary, Board of Education, White- 
hall, London, 8.W.1, from whom further particulars 
may be obtained. 








Tue Institute or Metats.—The Council of the 
Institute of Metals has decided to suspend temporarily 
the entrance fee of one guinea hitherto payable by 
student members. Thus it now becomes possible for a 
qualified applicant, under 24 years of age, to join the 
student-member class on payment of only one guinea, 
the amount of the annual subscription. The new scheme 





operates forthwith for a period of three years. 
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THE RECONSTRUCTION OF 

CHELSEA BRIDGE, LONDON. 
Tue new Chelsea Bridge across the River Thames 
in London, formally opened by the Rt. Hon. 
W. L. Mackenzie King, Prime Minister of Canada, on 
Thursday, May 6, takes the place of a structure of the 
suspension type, which had been in service since 1858. 
The length of this bridge, which was designed by 
Thomas Page, was 704 ft. between abutments. This 
distance was divided by two piers into a central opening 
of 333 ft. and two side openings each of 160 ft. 6 in. 
The abutments were of brickwork and concrete and 
their river-side portions were carried on timber piles 
enclosed in a casing of cast-iron cylinders and plates. 
On this casing, concrete and York landings were laid 
to form a foundation for the brick-and-stone founda- 
tions of the low towers and saddles over which the 
suspension chains were led. The chain tunnels were 
of brickwork enclosed in concrete and descended at an 
angle of 155 deg. to the mass of brickwork forming the 
anchorage. 

The piers, which were also supported on timber piles, 
enclosed in cast-iron piles and plates, consisted of 
concrete and York landings on which cast-iron shells 
32 ft. high and 1 in. thick, lined with brickwork, were 
built to the roadway level. Above these shells were a 
series of cast-iron columns, which formed the towers for 
carrying the chains. These columns rose to a height 
of 57 ft. above high water and at the top were con- 
nected by a flat bedplate carrying steel rollers. On 
these rollers was a saddle consisting of a slotted cast- 
iron plate. Originally there were two wrought-iron 
chains on each side of the bridge, but a third was 
added in 1863. Longitudinal lattice girders supporting 
the roadway were hung to the chains by 2-in. rods, 
and to these girders transverse plate beams were 
secured. The roadway, which was 29 ft. 4 in. wide, 
was laid over these plates and a series of longitudinal 
beams. The footways were carried on cantilever 
brackets. 

This bridge was subject to a load restriction of 5 tons, 
and in recent times congestion was caused for this 
reason on the neighbouring Vauxhall and Albert 
bridges. In 1931, therefore, it was decided to rebuild it 
to carry six lines of traffic. Designs with this end in view 
were prepared by the late Sir Frederick Palmer, but 
were not carried into effect owing to the depression. Two 
years later, however, it was decided to reconstruct the 
bridge for four lines of traffic, a grant of 60 per cent. 
of the total cost of 310,737/. being obtained from the 
Road Fund. Messrs. Rendel, Palmer and Tritton, 
55, Broadway, London, 8.W.1, were entrusted with 
the design and supervision of the work. The Royal 
Fine Art Commission was consulted in regard to the 
design, and Mr. G. Topham Forrest, F.R.I.B.A., the 
architect to the London County Council, collaborated 
with the engineers in the architectural treatment. 
The resident engineer has been Mr. Duncan Kennedy, 
M.Inst.C.E., while the contractors were Messrs. 
Holloway Brothers (London), Limited, 157, Millbank, 
London, 8.W.1. 

The new bridge, which is shown in Figs. 2, 3 and 5, 
pages 520 and 521, is substantially in the same position 
as its predecessor, the centre line being only 3 ft. further 
upstream. Its overall length between abutments at 
+. 18 O.D. is 698 ft., and its overall width 83 ft. It 
carries a 40-ft. carriageway for four lines of traftic 
and two footways with a minimum width of 12 ft. 
at the towers and 13 ft. 11 in. elsewhere. As on the 
old bridge, these footways are supported on cantilever 
brackets, the arrangement being illustrated in Fig. 8. 
The clear waterway of the centre span is 332 ft. and 
of the side spans 153 ft., while the headroom above 
Trinity high water is 24 ft. 3 in. 

As regards design, though the bridge is of the sus- 
pension type, the cables, instead of being secured to 
the usual anchorages at each end, are fastened to the 
ends of the stiffening girders, which support the deck. 
These girders are therefore placed under a compression 
which is due to the horizontal component of the cable 
tension in addition to the bending moment stresses. 
On the north side the stiffening girders are pinned to 
the towers, while on the south there is a link expansion 
joint, which allows for horizontal but not vertical 
movement. This expansion joint is visible in Fig. 4. 
As will be seen from Figs. 1, 2 and 7, there are four 
separate towers and these are mounted on rocker 
bearings on the piers, lateral stability being provided 
by smaller pin bearings on each side. The suspension 
cable is fixed at the top of the towers, expansion or 
contraction being taken up by a slight tilting of the 
towers themselves at the rocker bearings. The cables 
are anchored at each end into fan-shaped castings on 
the stiffening girders, the latter being restrained at the 
abutments by vertical anchorage links, as shown in 
Fig. 1, which allow horizontal, but not vertical, move- 
ment to take place. Practically the whole weight is 
taken by the towers and transmitted to the piers. 

Reconstruction work was begun on October 15, 
1934, the first operations being the construction of a 
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THE RECONSTRUCTION OF CHELSEA BRIDGE OVER THE RIVER THAMES. 


MESSRS. RENDEL, PALMER AND TRITTON, CONSULTING ENGINEERS, WESTMINSTER. 
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5. CONCRETING THE DECKING. 


the suspension cables attached to the ends of the 
stiffening girders, the ordinary method of construction 
could not be employed, and it was necessary to erect 
both the stiffening girders and the deck steel work 
before the suspension cables could be hung. The next 
operation was, therefore, the erection of these girders. 
In the interests of the river traffic, however, it was 
prescribed that the main channel and the north channel 
should be kept open for navigation, though the former 
was divided into two by temporary staging, which was 
erected partly to give protection to the central timber 
bent supporting the footbridge and partly for the 
purpose of erecting the steelwork as described below. 
On the other hand, the south, or Battersea, channel was 
closed, and a series of timber pile bents, on which a 
special service girder was laid, was erected in the open- 
ing. This service girder was carried in spigot and socket 
bearings, at its centre and ends, so that it could easily 
be lifted off its supports. The deck structure, con- 
sisting of the stiffening girders, with their cross girders 
and stringers, was divided into four approximately 
equal sections, one for each of the side spans and two 
for the centre span. Each of these sections was con- 
structcd one ata time on the service girder, beginning 
with the north-side span. When a section was com- 
pleted, a suitable tide was selected, and four barges, 
each with a capacity of 120 tons, were brought into 
position underneath the service girder. As the tide 
rose, this girder, with the section of the bridge which 
it was supporting, was, therefore, lifted clear of its 
bearings. The whole float was then warped clear of its 
berth and towed by tugs to the permanent position of 
the section. Here the falling tide released the barges 
and allowed the bridge section to fall on to temporary 
bents of timber piles, which had been driven into the 
bed of the river. These bents were situated, one 
near each pier, one in mid-stream, and one near 
the Chelsea shore. The lowering operaticn was 
facilitated by hydraulic jacks, which were fixed at 
each end of the stiffening girders. The falling tide 
also released the barges, so that on the following 
tide they could be towed back to the erection bay 
and the service girder dropped on to its bearings 
in readiness for the next section. The fourth section 
for the south side span was erected in its final position. 

The temporary bents were provided with universal 
bearings, each consisting of two sets of horizontal 
rollers arranged at right angles to each other to allow 
of horizontal movement. Vertical movement was 
obtained by means of hydraulic jacks, so that each 
section could be adjusted for line and level. The 
structural steelwork of the bridge was fabricated by 
Messrs. The Furness Shipbuilding Company, Limited, 
Haverton-on-Tees, but Messrs. Holloway Brothers 
(London), Limited, the main contractors, carried out 
the erection. 

The stiffening girders are of box section and are 
constructed of high-tensile steel, the use of which has 
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saved both weight and cost compared with mild steel. | 
Each girder is provided with three hinges—a per- | 
manent hinge close to each tower, as is shown in 
Fig. 1, and a temporary one in the centre for erection 
purposes. The deck framing between the stiffening 
girders is of steel cross-girders, stringers and secondary 
bearers, which support a floor of buckle plates. 

When the erection of the stiffening girders on the 
temporary bearings had been completed, the gaps 
between each section were filled in by lowering con- 
necting-pieces and riveting them in position. The fan- 
shaped ends of the girders, which, as shown in Fig. 1, 
have been designed to take the ends of the ropes, were 
also erected. On completion of this part of the work 
the tower bases were completed and the tower bearings, 
abutment anchorage bearings, and stiffening girder 
bearings were placed in position and connected up. The 





weight of the steelwork was then transferred to the 
tower bases from the adjacent temporary bearings, and | 
at the same time the vertical anchorage links were 
erected and the weight transferred ‘to them. At this | 
stage, therefore, the deck was supported on the two | 
piers, the two abutments, and the temporary universal 
bearings in mid-channel. The erection of the steel 
towers, which are 55 ft. high above the deck and are | 
square in plan, was then completed, as were the footway | 
steelwork and other details. As will be seen from 
Fig. 7, the pairs of towers above each pier are not con- 
nected at the top by any portal bracing, the necessary 
stability, as already stated, being obtained at the base 
by the use of subsidiary pin bearings on each side 
of the main supporting rocker bearing. As they could 
not stand upright until the ropes had been slung, they | 
were temporarily guyed to the stiffening girders. 

The next important operation was the erection of the | 
two steel-wire cables, the ropes for which were manu- 
factured and socketed by Messrs. Wrights’ Ropes, 
Limited, Birmingham. This operation is illustrated | 
in Fig. 6. Each of these cables consists of 37 steel-wire 
ropes of locked coil construction about lj in. mm 
diameter, which are assembled to form hexagonal | 
bundles, and in order to ensure that the bridge assumed 
its correct outline under full dead load, each rope was 
pre-stressed at the makers’ works and carefully marked 
to length under a load equal to the dead-load cable 
stress in the completed bridge. After marking, the 
ropes were coiled on drums and transported to the 
site. There each rope was uncoiled from its drum, 
mounted on a trestle at one end of the bridge and 
drawn out along the deck ready for lifting into place. 

Each rope was then lifted by two cranes into the 
grooved castings which are fixed to the tops of the 
towers, adjusted to its correct position, and the 
socketed ends drawn into the ends of the stiffening | 
girder over the turning point castings. These castings | 
are located in the girders over the anchorage links. 
The ropes were finally secured to the four ends of | 
the girder by the insertion of split spherical socket | 
seatings. The cable clips and hanger rods were next 
assembled, the towers being canted towards the abut 
ments to permit the shore span hanger rods to be | 
ittached to the = stiffening girders. The centre | 
joint of the main span was jacked up sufficiently 
to allow the operation to be effected over the main | 
span. This joint was gradually lowered on the jacks 
and each hanger rod connected as it came into position, 
working from the towers towards the centre. When all 
the hanger rods had been attached, the temporary centre 
support was removed, so that the load was carried by 
the cables 

Finally, a concrete foundation was laid on the | 
buckle plates, over which are the wood blocks with 
which the carriageway is paved. The footway decking 
is formed of transverse steel troughing. This is sup- | 
ported on longitudinal stringers, which rest on the 
cantilever brackets. The paving is of asphalt on a| 
concrete foundation. When the full dead load had | 
been applied the centre hinge joint of the stiffening | 
girder was riveted up. 

The specification provided that all the materials 
used should as far as possible be of Empire origin. | 
The steel was made in Yorkshire and on the Clyde. 
The granite came from Cornwall, Aberdeen, and | 
Westmorland; and the wood-block paving from | 
British Columbia 











New Sarety Batrery Torcu.—A safety battery 
torch, which has been specially designed for use in 
mines, the cellulose spraying industry, garages, and gas 
and by-products works, has been placed on the market 
by Messrs. The General Electric Company, Limited, | 
Magnet House, Kingsway, London, W.C.2. It is both 
waterproof and flameproof, and consists of a case of | 
cast aluminia alloy. he front lens, which is of armour | 
plate glass, is additionally protected by two blades of 
stainless steel. The switch is of the ball-bearing type, 
and there is an hexagonal-shaped head, which prevents 
rolling. This head can be secured in position by a latch, 
which can be locked with a lead seal or plug. The bulb 
is carried in a separate holder, which can be adjusted in 
relation to the reflector to give either a flood or spot | 
light, | 


}or semi-Diesel tractors fitted either with wheels or 
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TENDERS. 


We have received from the Department of Overseas | 
Trade, 35, Old Queen-street, London, 8.W.1, particulars | 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given 

Water-Softening Plants, of the vertical lime-soda type 
for Tses, Groveput, Mariental, and Upington. The 
plants at Tses and Groveput should be capable of dealing 
with untreated water at the rate of 3,000 gallons per 
hour, and at Mariental and Upington, of 6,000 gallons 
per hour. South African Railways and Harbours, 
Johannesburg ; June 21. (T. 2,530.) 

Threshing Machines and Steam Engines, comprising | 
two threshing machines for wheat, barley and barseem, | 
and four single-cylinder portable steam engines. State | 
Domains Administration, Ministry of Finance, Cairo, 
Egypt; June 5. (T.Y. 2,540.) 

Tractors, Ploughs and Cultivators, comprising 15 Diesel 





creeper track, 8 mould-board ploughs and 6 cultivators. 
State Domains Administration, Ministry of Finance, 
Cairo, Egypt; June 2. (T. 2,542.) 

Oxygen-Gas Cylinders Minist ry ot Public Health, 
Cairo, Egypt ; May 26. (T.Y. 31,338.) 

Structural Steelwork for cargo shed at Nos. 6 and 7 
berths, Charl Malan Quay, Port Elizabeth. South 
African Railways and Harbours, Johannesburg ; July 5. 
(T. 31,341.) 

Platform Weighing Machines, Béranger 
counter scales and steel measuring tapes and steel band 
chains. Ministry of Commerce and Industry, Assay, 
Weights and Measures Department, Cairo, Egypt ; 
June 2. (T.Y. 31,345.) 

Cast-Iron Pipes, straight, sand-spun and heavy, spigot 
and socket, of various diameters; also bends, tee and 
Y eee and foot valves with strainers. Ministry of 
Public Works, Main Drainage Department, Cairo, Egypt ; 
June 2. (T. 31,350.) 

Diesel Cable-Ploughing Tackle, capable of ploughing | 
to a depth of 18 em. in the reclamation of land in the 
north of the Delta. The engine should preferably be of 
the four-cylinder type. State Domains Administration, 
Commercial and Stores Service, Cairo, Egypt ; June 8. | 
(T. 2,543.) 


balances, 














BOOKS RECEIVED. 


Air Ministry. Aeronautical Research Committee. Re- | 
ports and Memoranda. No. 1726. An Analytical Com- 
parison of Model and Full Scale Spinning Experiments | 
on @ Bristol Fighter. By R. P. Atston and J. ConEen 
|Price 28. net.| No. 1727. The Effect of Blade Twist 
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Tests of High Pitch Airscrews. Part Ll. Variations of 
Blade Width and Blade Section. By C. N. H. Lock 
and H. BaTteEMaAN [Price 5a. 6d. net.] No. 1730. 
The Flight of a Helicopter. By H. B. Squire. [Price 
Se. 6d. net.| No. 1732. Note on Effects of Landing 
Flaps on Stability and Control. By 8S. B. Garss. 
[Price ls. net.] No. 1733. A New Form of Dash 
Pot with a Large Range of Damping. By Dr. A. 8. 
Hauumay. [Price 9d. net.| No. 1737. Abstract. 
Votes on the Optimum Stiffness of Thin Shells. By 






Dr. H. Roxpee Cox. [Price 6d. net.) } 1738. 
Abstract. Boundary Layer Growth. By Dr. 8S. Goup- 
sTeEIN and Dr. L. Rosenneap. [Price 6d. net.] 
No. 1739. Abstract Note on the Velocity Distribu- 


tion in the Wake Behind a Flat Plate Placed Along the 
Stream By Dr. L. Rosenneap and J. H. Smpson. 
Price 6d. net.| No. 1743. Rolling Experiments on a 
Puss Moth” Model. By A.S. Barson, J. H. Warsap 
and H. J. Guumer. [Price Is. net.| No. 1745. | 
Abstract. 
Turbulent Flow By A. Face. [Price 9d. net.| No. 
1747. Further Measurements of Ground Interference 
on the Lift of a Southampton Flying Boat. By J. L. 
HUTCHINSON [Price ls. net. No. 1750. Reports and 
Memoranda Published Between 1st April, 1935, and 
30th November. 1936 [Price le. 3d. net.) London: 
H.M. Stationery Office 
In two volumes. 
By J. H. Micwevt and M. H. Betz. London: Mac- 
millan and Company, Limited. [Price 42%. net per 
volume. | 
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CONTRACTS. 


Messrs. Artsa Craic, Limrrep, Strand-on-the Green, 
Chiswick, London, W.4, have received a second repeat 
order for one of their four-cylinder, 32/48-h.p. Diesel 
marine engines from the Crown Agents for the Colonies, 
for the use of the Government Port Authority at Zanzibar. 

Messrs. EpGaAR ALLEN AND Company, LIMITED. 
Imperial Steel Works, Sheffield, 9, have recently built 
a 3}-ton electric-are furnace for Messrs. Electric Furnace, 
Company, Limited, 17, Victoria-street, London, 8.W.1, 
for use overseas in the making of steel castings and 
ingots. The furnace incorporates balanced electrode 
gear and remote-operated tightening gear for the elec- 
trode holders, while the electrical equipment comprises a 
1,200-kKVA transformer having variable high reactance 
for arc-furnace work. 

Messrs. Price’s Lusricants, Limirep, Belmont 
Works, Battersea, London, S.W.11, have secured the 
contract for the supply of the whole of the lubricating-oil 
requirement for the Ruston and Hornsby engines at the 
Brookman’s Park and Moorside Edge stations of the 
British Broadcasting Corporation. 








PERSONAL. 


The name of Messrs. Davy Brothers, Limited, has 
now been changed to Messrs. Davy AND UNITED 
ENGINEERING Company, Lowrrep, Park Iron Works, 
Sheffield, 4. The name of their subsidiary company, 
formerly styled Messrs. The British Chilled Roll and 
Engineering Company, Limited, has been changed to 
Messrs. Davy AND Unrrep Rout Founpry, LIMItep. 
and the registered office has been transferred from 
Middlesbrough to Park Iron Works, Sheffield, 4. 

Messrs. Kacoror. BuRNERs, Limirep, have removed 
from Hammond Works, Victoria-road, N.W.10, to 
Kingsbury Works, Kingsbury-road, London, N.W.9. 

Mr. J. R. Apams, who has recently been appointed 
to the new post of H.M. Trade Commissioner at Brisbane. 


| has now secured office premises at Estates Chambers, 


Creek-street, Brisbane, which will be opened on or about 
May 15. 

Messrs. Harpy Tostn anp Company, 110, Fen- 
church-street, London, E.C.3, have been appointed 
London representatives for Messrs. Palmers Hebburn 
Company, Limited, a subsidiary company of Messrs. 
Vickers-Armstrongs Limited, in matters of ship con- 
versions, dry docking, voyage repairs, and surveys of 
hull and machinery. 

Mr. J. E. R. Crawrorp has recently been appointed 
service and export manager of Messrs. C. A V.-Bosch, 
Limited, Acton, London, W.3, while Mr. B. L. Pace, 
who formerly held this position, has taken over another 


department. Mr.C.H. Broapuvurst has been appointed 


| advertising manager of the company. 
j 








NOTES FROM THE NORTH. 


Griascow, Wednesday. 


Scottish Steel Trade.—A steady pressure for delivery is 
what the Scottish steel makers have to contend with 
at the present time, and it seems to be impossible to satisfy 
some of their customers; makers have enough work 
booked to keep them in full operation for months. Raw 
material is still in short supply, although there are indica- 
tions of a better tonnage being available in the near 
future. Practically all consumers of steel material are 
busy, and as shipbuilders have lately been booking orders 
for new tonnage, the demand for heavy steel will continue 
for along time. The latest contracts, for two battleships 
to be built on the Clyde, will mean a very considerable 
tonnage of steel. Perhaps, however, the main item of in- 
terest this week is the sharp advance which has been made 
in prices for all new business. Deliveries against old 
contracts will be made within the terms of these con- 
tracts. The steady rise in the cost of raw materials, 
&c., has necessitated the advance, and although it was 
fully expected, it is, perhaps, heavier than was thought 
In order that general business may not be 
disturbed too much, it has been agreed that the new 
range of prices will hold good for all new business until 
the end of this year. The following are now the current 
market quotations :—Boiler plates, 111. 18s. per ton, 
an advance of 37s. 6d. per ton; ship plates, 111. 8». 
per ton, an advance of 37s. 6d. per ton; sections, 
lll. Os. 6d. per ton, an advance of 37s. 6d. per ton ; 
medium plates, 9/1. 188. per ton; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 151. 15s. per ton, 
an advance of 35s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 191. 10s. 
per ton, an advance of 50s. per ton, all delivered at 





Heat Transfer in Evaporation and 
Urbana, Ill., U.S.A. : 
University of 


Reprint No. 10. 
Condensation. By Max Jakos 
Engineering Experiment Station, 
Illinois. [Price 35 cents.} 

The Imperial Institute. Mineral Resources Department. 
Reports on the Mineral Industry of the British Empire 
and Foreign Countries. Strontium Minerals. Second 
edition. By E. H. Bearp. London: The Imperial 
Institute. [Price ls. 6d. net.) 

Modern Railway Welding Practice. By Dirw.-Ine. O. 
Bonpy. London: Offices of “ The Railway Gazette.” 
[Price 5. net.] 

Practical Metal Turning for Engineers. By J.G. HoRner. 
Fourth edition, revised. By Puitie Gates. London : 
The Technical Press Limited. |Price 108. td. net.) 

The Complete Air Navigator. Covering the Syllabus for 
the First Class Air Navigator's Licence. By D. C. T. 
Bennett. London: Sir Isaac Pitman and Sons, 
Limited. [Price lds, net.] 


Glasgow stations. 

Malleable-Iron Trade.—-There has been little change 
in the state of the malleable-iron trade of the West of 
Scotland and all makers are fully employed. The raw- 
material position shows signs of easing, but as yet there 
is little difference and supplies are still restricted. In 
the steel-bar re-rolling trade active conditions are 
general, but “‘semies”’ are still scarce. The following 
are to-day’s market quotations :—Crown bars, 121. 7s. 6d. 
per ton for home delivery and I11l, 17s. 6d. per ton for 
|}export; and re-rolled steel bars, 11/. 9s. per ton for 
|home delivery, an advance of 39s. per ton, and II. 
per ton for export 

Scottish Pig-Tron Trade,—Conditions in the Scottish 
| pig-iron industry vary little from week to week at the 
| present time and the daily output is being well main 
tained. Old contracts are absorbing the current output 
and there is little available for sale. The price of both 
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hematite and basic iron has been advanced, and to-day’s 
prices are as follows :—-Hematite, 61. 3s. per ton, an 
advance of 25s. per ton, and basic iron, 5l. 7s. 6d. per 
ton, an advance of 25s. per ton, both delivered at the 
steel works ; and foundry iron, No. 1, 41. 10s. 6d. per 
ton, and No. 3, 41. 8%. per ton, both on trucks at makers’ 
yards. 
_ Shipbuilding.—The past month has been a most 
important and interesting one in the shipbuilding industry 
of Scotland. Not only was the output high, but the 
number of new orders placed represented a sum of over 
18,000,0001. sterling. Clyde shipbuilders booked orders 
for eight vessels, Messrs. The Caledon Shipbuilding and 
Engineering Company, Limited, Dundee, booked two 
vessels, and Messrs. J. Lewis, Aberdeen, two vessels—- 
12 vessels in all. The output consisted of 11 vessels of 
51,102 tons, made up as follows : 

The Clyde 

The Forth 


8 vessels, 40,748 tons. 
1 vessel, 4,77 9 


The Tay “es — oa 1 5,500, 
The Dee ies _ oe 1 o 83, 
Total 11 vessels, 51,102 tons. 


The Clyde output for the year to date is now 34 vessels 
of 113,325 tons, and as the amount of new work on hand 
is very large, steady employment will be general for a 
long time to come. 

Battleship Orders for the Clyde.—Orders for the con- 
struction of two battleships against the 1937 programme 
of the Admiralty have been placed on the Clyde, and the 
successful firms are Messrs. John Brown and Com- 
pany, Limited, Clydebank, and Messrs. The Fairfield 
Shipbuilding and Engineering Company, Limited, 
Govan. These vessels will be named H.M.S. Anson and 
H.M.S. Beatty, and will each have a displacement of 
35,000 tons. They will be of a design, resembling 
the King George V and the Prince of Wales, ordered 
this year to be built at Walker-on-Tyne and Birkenhead. 
The machinery, which will be supplied by the builders, 
will consist of geared turbines, taking steam from high- 
pressure water-tube boilers. It is expected that they 
will be able to attain a speed of at least 30 knots, and 
the approximate cost of these ships will be about 
8,000,0001. each. The main armament will consist of 
14-in. guns. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


The Welsh Coal Trade.—Conditions showed little 
change on the Welsh steam coal market throughout the 
past week. Exporters were still embarrassed by the 
shortage of cupglies and they found it extremely difficult 
to obtain sufficient coal to meet their requirements. 
As a result they were unable to negotiate much further 
business, although demand on export account was 
briskly maintained. What limited quantities sellers 
had to offer for shipment over the next few weeks were 
quickly snapped up at recent advanced quotations. A 
good deal of interest centred on the Italian trade. Buyers 
in this direction have, for some time past, displayed a 
keen interest, and already they have placed orders for 
substantial quantities with local exporters on contract 
account. It is understood, however, that they are in 
urgent need of further heavy supplies, and they have 
invited offers for unspecified quantities. It is expected 
that there would be important developments in this 
direction in the near future. Deliveries to France were 
continued on an active scale, while a steady inquiry was 
encountered from the South American countries. Large 
coals were in sustained request, but operators were 
unable to cope with the demand and recent high figures 
were still quoting. The washed small and sized kinds 
were particularly difficult to secure, as outputs were 
almost entirely sold over the rest of this year and a 
strong tone ruled. Throughs were only sparingly offered 
and firm, but cobbles were in quieter demand, although 
with supplies still not excessive, values were steadily 
held. Cokes were active and command strong prices. 

Tron and Steel Trade.—Good activity was maintained 
in the iron and steel and allied trades of South Wales 
and Monmouthshire last week and demand showed little 
sign of any falling off. In many cases producers were 
hard pressed to execute orders already standing on 
their books and were at present not so much concerned 
with arranging further new business. Local imports of 
iron ore from the North Spanish ports have fallen away 
during the past few weeks, but it was reported that a 
vessel was now due at Port Talbot. There was, however, 
no general resumption in this trade. 








Motor Cars 1n Sourn Arrica.—Of the 45,337 new 
motor vehicles registered in the Union of South Africa 
during 1936, 37,898 were of American, and 6,276 of United 
Kingdom origin. 

LECTURES ON CopPpER-NICKEL ALLoys.—A course of 
three lectures is being given under the auspices of the 
Company of Armourers and Brasiers at the Sir John Cass 
Technical Institute, Jewry-street, Aldgate, London, 
E.C.3, on ‘ Copper-Nickel and Related Alloys,” by 
Mr. W. R. Barclay, O.B.E., President of the Institute of 
Metals, and Mr. W. T. Griffiths. The first lecture, which 
constituted an historical survey of the development of 
the principal industrial alloys and also dealt with various 
es Pe was given yesterday, May 6. 
The second and third lectures, which will be concerned 
with the general physical and mechanical properties and 
with heat-treatable alloys, will be held on May 20 and 27. 
Students and others interested in metallurgy are invited 
to attend; admission is free without ticket. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland lron Trade.—The announcement at the 
end of last week of very substantial advances in the 
prices of pig-iron and steel products did not take the 
market by surprise. Steel prices previously in force 
were originally fixed to operate until May 31; but 
conditions have changed rapidly. Costs of raw materials 
have reached almost unprecedented levels, and an earlier 
re-adjustment of selling prices of iron and steel to bring 
them into alignment with works costs had become a 
matter of urgency. Accordingly, the revised prices have 
become immediately operative. All existing contracts 
will be honoured, but new business will only be accepted 
on the fixed-price schedule which has now received the 
approval of the Import Duties Advisory Committee. 
The increases average about 20 per cent., but they do 
not exceed market expectations, and consumers find 
some grounds for satisfaction in the fact that prices are 
now stabilised to the end of the year. Thus there is 
now a solid basis on which users of iron and steel can 
estimate their own costs, and early indications are that 
publication of the new prices will give an immediate 
impetus to trading in iron and steel. Some disappoint- 
ment is expressed that whereas the forward price of 
hematite and basic iron has been fixed, Cleveland iron 
prices are still undetermined. Actually, however, the 
delay in making a decision is not of serious moment as 
the Cleveland ironmasters have no foundry iron to offer 
and will not be in a position to entertain proposals for 
further business for some time to come. Very little 
foundry iron is being made, and commitments already 
entered into will absorb the whole of the output for 
months to come. Thus prices are absolutely normal and 
business is entirely suspended. 

Hematite——The price of hematite iron has been 
advanced 25s. per ton, and there are plenty of buyers 
ready to pay on the higher scale for any iron which the 
producers are prepared to release. The latter, however, 
are so heavily committed that they are unable to give 
any guarantee of early delivery, and in some cases will 
not be in a position to execute orders now booking for 
three to six months ahead. Fabulous prices have been 
offered and refused for export. Indeed, no more iron 
can be spared at present for shipment abroad, but for 
home dulbvesien the fixed minimum quotations for East 
Coast mixed numbers are 122s. 6d. per ton delivered 
North-east Coast and Scotland, 128s. per ton delivered 
Sheffield, and 143s. 6d. per ton delivered Midlands. 

Basic Iron.—The whole of the enormous output of 
basic iron is passing in a molten state direct to the 
steel furnaces and none is offered for sale. Officially, 
however, the price has been advanced 17s. 6d. per ton, 
and now stands at 5l. per ton. 

Foreign Ore.—Having regard to the many difficulties, 
it is remarkable how the supply of foreign ore is main- 
tained. Some of the Spanish mines are out of action, 
ports closed, and tonnage is scarce. Yet in face of all 
these obstacles Tees imports last month totalled 271,543 
tons, this being the first occasion in the history of the 
district that a month’s imports of ore have exceeded 
a quarter of a million tons. It is still impossible to 
indicate a price, but works are now comfortably situated 
and forward contracting is suspended. 

Blast-Furnace Coke.—Demand for all descriptions of 
coke still exceeds the supply and sellers have no diffi- 
culty in maintaining the price level, good Durham blast- 
furnace grades being eagerly bought up at 35s. per ton 
delivered works. 

Manufactured Iron and Steel.—The principal advances 
in steel prices which became operative on May I, and will 
remain in force to the end of the year are : Sheet bars, 
soft basic billets, blooms and slabs, Il. 12s. 6d. per ton ; 
acid billets, 11. 15s. ; heavy steel rails, 11. 12s. 6d. ; steel 
plates, joists and sections, 11. 17s. 6d. Thus the revised 
quotations are as follows:—Common iron bars, 11l. 
17s. 6d. ; steel bars, 91. 108. ; soft steel billets, 71. 17s. 6d. ; 
steel rivets, 131.; iron rivets, 151. 12s. 6d. to 161. 2s. 6d. ; 
boiler plates, 111. 188.; ship, bridge and tank plates, 
111. 8s. ; steel angles and joists, 111. 0s. 6d.; heavy steel 
rails, 101. 2s. 6d.; black sheets, 15/. 15s.; galvanised 
sheets, 19/. 10s. per ton. Even at these figures there is 
a very brisk demand. Makers can give no promise of 
early delivery, but buyers are keen to fix contracts for 
the second half of the year. 

Tees Imports.—The imports of iron and steel into the 
Tees last month totalled 2,400 tons, compared with 
1,392 tons in March. The April total comprised 1,105 
tons of pig-iron, 1,240 tons of steel semies, and 55 tons of 
finished steel. 

Tees Shipments.—Clearances of iron and steel from 
the Tees last month totalled 46,579 tons, which is just 
60 tons less than the March figure. Compared with 
11,914 tons in the earlier month, 8,823 tons of pig-iron 
were cleared in April, of which 4,331 tons were shipped 
to home and 4,492 tons to foreign ports. On the other 
hand, clearances of manufactured iron and steel increased 
from 34,725 tons in March to 37,756 tons in April, the 
latter tonnage being made up of 16,557 tons to home 
ports and 21,199 tons abroad. Of the foreign shipments 
of steel, 5,625 tons were consigned to South and East 
Africa, 3,946 tons to India, 2,398 tons to the Straits, and 
1,914 tons to South America. 








REGISTRATION OF ROAD VEHICLES IN GREAT BRITAIN. 
—A return issued recently by the Minister of Transport 
shows that 33,446 new motor road vehicles were registered 
in February, 1937, compared with 32,854 in February, 
1936, 





NOTICES OF MEETINGS. 

INSTITUTION OF MECHANICAL ENGINEERS. —T'o-night. 
6.30 p.m., Storey’s-gate, Westminster, 8.W.1. Informal 
Meeting. ‘‘ Through America with the World Power 
Conference ” (with film), by Mr. John Rogers. 

InstiTruTION OF ELEecrricaL ENGINEERS.— Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Lecture : * Funda- 
mental Electrical Measurements,” by Sir Frank E. Smith. 

INSTITUTION OF CrviL ENGINEERS.—-Tuesday, May 11, 
6 p.m., Great George - street, Westminster, S.W.1. 
Annual General Meeting. 


For Meetings of other Societies and of Junior Sections’ 
see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Industrial demands for electricity 
have reached such enormous dimensions that Sheffield 
Electricity Department has been obliged to instal 
new generating plant. Extra turbo-generating sets 
having a combined output of 80,000 kW are in course of 
erection at Blackburn Meadows, and a further 50,000-kW 
plant is under consideration. The Department reports 
that sanction hasbeen received from the Electricity 
Commissioners to borrow 141,760l. for buildings and 
cooling-tower superstructures, and 37,0001. for plant 
at Blackburn Meadows. Nearly 15,0001. is to be bor- 
rowed from the Commissioners for the substation equip- 
ment in connection with the supply of a large amount 
of electric wer to the steel and engineering works 
of Messrs. Hadfields, Limited, Sheffield. A contract 
is to be placed with Messrs. Reyrolle and Company, 
Limited, for the supply of switchgear and other equipment 
at a cost of about 15,0001. The Sheffield Transport 
Department is also in the market, and has ordered 10 
double-deck motor omnibuses at 1,800/. each. The 
industrialists’ point of view of the rise in steel prices is 
presented by Councillor John Green, who is connected 
with one of the city’s leading firms. He says that in recent 
years steel makers have done their best to keep prices 
down with the object of maintaining their position, not 
only in the home market, but also abroad. Circum- 
stances, domestic and foreign, have, however, ‘‘ queered 
their pitch’ very badly, but there has been no move 
in selling prices of a general character for more than a 
year. During the past year wages have risen and 
prices of raw materials have increased, but during the 
whole of that time, owing to enormously increased 
productive capacity of the works, they have been able 
to carry on because of the relatively reduced overhead 
charges in relation to output which they have obtained. 
The war in Spain has resulted in an increase in the price 
of ore. Steelmakers to-day are paying for certain of 
their basic commodities nearly double the price which 
obtained twelve months ago. Steel manufacturers, adds 
Mr. Green, are not a party, and do not wish to be a party, 
to profiteering. The demand for raw and semi-finished 
materials shows no signs of weakening. On the con- 
trary, the steel-melting firms report that there is a large 
volume of forward business in circulation, and outputs 
for the next three months have already been contracted 
for. In the heavy machinery and engineering branches 
the position shows little change. Messrs. Edgar Allen 
and Company, Limited, report the production of a note 
worthy steel casting of interesting design. Produced for 
a special-purpose machine, this type of casting had not 
previously been made from steel. It has an overall 
length of nearly 14ft. 2in. The measurement at the 
highest point is about 10ft. 8in., and the width at the 
widest point 25} in. The rough weight of the casting is 
17 tons 4cwt. 3 qr. It provides a striking contrast to 
some of the smaller steel castings weighing only a few 
ounces which are made at these works. 

South Yorkshire Coal Trade.—A firm tone obtains on 
export account generally. Supplies have improved, and 
more prompt business is circulating. Best hards are in 
strong demand. An active state of affairs exists in the 
inland market. Industrial fuels are in particularly 
strong request. Iron and steel works are consuming 
bigger tonnages than a year ago. Small coal is available 
in larger quantities. The housecoal market has deve- 
loped fresh weakness as a result of the advent of warmer 
weather. Foundry and furnace coke are progressive 
lines. Quotations are:—Best hand-picked branch, 
27s. 6d. to 298. ; best South Yorkshire, 24s. to 26s. ; best 
house, 22s. to 24s.; best kitchen, 20s. to 21s. 6d. ; 
best Derby selected, 23s. to 24s.; best Derby seconds, 
22s. to 23s. ; best Derby brights, 21s. to 23s. ; large nuts, 
20s. to 2ls.; and kitchen nuts, 18s. to 19s. 








FEDERATION OF British INDUsTRIES.—At the recent 
annual meeting of the Federation of British Industries, 
Lord Hirst was unanimously re-elected President for 
a further year of office. 


Tue Gustave TRASENSTER MEDAL, 1937.—L’Associa 
tion des Ingénieurs Sortis de l’Ecole de Liége (A.1.Lg.) 
has awarded the Gustave Trasenster Medal for 1937 
to Mr. A. Blondel, Inspecteur Général de premiere classe 
des Ponts et Chaussées. The Medal was founded in 
1932 in memory of Mr. Trasenster, an eminent president 
of the Association. Previous recipients have been 
Professor Le Chatelier, Mr. Branly, the Marchese Marconi, 
Mr. Georges Claude, and Mr. Waldemar Lindgren. The 
office of the Association is at 12, Quai Paul van 
Hoegaerden, Liége, Belgium. 
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EXHIBITS AT THE LEIPZIG FAIR. 


(For Description, see Page 515.) 









































Fig. 30. Car-Bopy Press; Messrs. L. ScHuLER 
































Fic. 32. Veneer Press; Messrs. Becker uND VAN Fie. 33. Verticat-SprnpLE Movutpine Macutne; Messrs. HEINRICH 
Htvuen A.-G. ‘ Encke MASCHINENFABRIK. 



































THE 
CORONATION 


MAY 12, 1937. 


A KING’S PRAYER 


I, 
Almighty God! King of Kings! The fountain-head 
Of Honour, Truth, ana Wisdom: hear my prayer this day. 
Thou alone, O Lord, canst rightly guide our steps, 
Mrdst the snares and pitfalls that beset a throne. 
ln Thy wisdom, O Most High, vouchsafe to us 
Understanding as befits our high estate ; 
May our choice of Counsellors be blessed by Thee, 
To rule our wide Dominions with honour and in peace. 
Even as Thou O Lord, with firm and level hand, 
Inspired by Wisdom Infinite, and Power Divine, 
Dost deign, in Majesty, to rule a Universe 
Of which Thou art Thyself th’ omniscient Architect. 


II. 
Despotic kings, who claim to rule by right divine, 
Must, by that same sign, bow to Thy sov' reign will; 
Self-willed autocrats, whose overweening pride 
Knows no restraint, shall fall as dust at Thy command. 
Thou 4ast no place where sacred vows are lightly held, 
Or where the sword is drawn in homicidal strize 
Against Thy stern Command, then let Thy wrath descend 
On rebel Lords and self-made gods, O cast them forth 
[nto the Depths :—that they alone shall live and rule 
Who in humility and faith give ear to Thee ; 
Thus, by Thy grace, may we, full armed, disarm Thy foes, 
That none henceforth shall dare oppose Thy rede. 


, Il. 


Of mortal clay, and blood, akin to those we rule, 
We make no monstrous claim to stark divinity ; 
As from Thee our kingly title we derive, 
By Thy grace alone that office we sustain. 
/n the sacred name of Thy dear Son 
/ pray this mighty task my House may so fulfil, 
That Peace and Justice reign on earth from pole to pole, 
And peoples all shall praise Thy name and Honour Thee. 
Thou know'st there is no broad and easy way to peace 
No road save that the brave and strong may win and hold; 
So in the sacred cause of Peace must we be strong,—- 
Fearless: with faith in Thee, and our high Destiny. 

W ritten by an Eminent Engineer 


and Reproduced by Permission. 
Copyright Reserved.—Ep. E. 
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It may be granted that the responsibility of an 
individual for an accident, whether driver 
| pedestrian, is very difficult to assess, and it 
| probably this fact more than any other which 
jexplains the difference between the conclusions 
reached by the Ministry and those of the other autho- 
rities quoted. There is no doubt, for example, 
that were the standard of driving as high for all 
drivers as that attained by the few, the number of 
accidents on the road would fall to an almost 
|negligible figure. No driver can be perfect, but 
it is possible to attain such competence that only 
. " those accidents which cannot be foreseen, such as a 
INVESTIGATIONS OF ROAD child suddenly darting under the wheels of a car, 
ACCIDENTS. are likely to prove serious. The average standard 

Tue March returns of road accidents render | of driving i is, however, far below this, and the ques- 
unnecessary any apology for returning to a subject tion may fairly be asked as to what degree of falla- 
| bility is pe ‘rmissible. The law gives little guidance 
on this point. That the permissible standard was 
too low in the past is implied in the imposition of the 
driving test, but few people would argue that the 
degree of experience necessary to pass this test 
forms a satisfactory criterion of competence. 
Actually, those responsible for the administration 
of the law take up the somewhat paradoxical 
position that while the novice is given liberty to 
take as powerful a car as he likes on to the roads, 
he is expected to behave like the driver of much 
riper experience. Apart from relative novices. 
the more experienced road users would probably 
maintain that the competence of the average 
driver is dangerously low, but it is difficult to see 
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most practicable means of securing a reduction 
lin the appalling loss of life and limb on the roads. 
| It can hardly be seriously disputed that the first 
| step to be taken should be the examination of the 
circumstances surrounding many accidents as 
possible, with a view to ascertaining their real cause. 
We have in mind an investigation akin to that which 
invariably follows loss of life on the railways, but 
the enormous number of road accidents renders a 
corresponding procedure quite impracticable. Two 
alternatives appear to be open, either to carry out 
a cursory analysis covering large number of 
accidents, to make a thorough investigation 
in a limited number of cases. Up till the present, 


as a 


a 


the former procedure has been favoured by the | how it can be appreciably raised, and it is as well 
| Ministry of Transport, while certain road authori- | to accept it when considering means for increasing 
notable amongst which is the Oxfordshire | road safety. 


County Council, have shown a preference for the 
alternative method. The results of the application 
of the Ministry’s method are embodied in a recent 
report covering no less than 100,000 road accidents 
which occurred during the months of April to 
| September, 1936, and to those who are familiar 
with the meticulous care with which every factor 
having a possible bearing on the accident is investi- 
gated in the case of the railways, it is only too 
evident that the examination of the circumstances 
surrounding this enormous number of road accidents 
On this 
the conclusions reached by the Ministry, 
report, cannot be otherwise 
Apart from the time involved in 


These means may be sought in two directions: 
either in eliminating the drivers whose competence 
is below the average, among whom must be included 
the careless or reckless driver, however experienced 
he may be; or by modifying the layout of the 
roads themselves in such a way that the combination 
of circumstances which are found to be most 
conducive to accidents occur as infrequently as 
possible. Experience tends to show that the 
former method can only be applied through the 
imposition of more drastic penalties for proved 
offences, a question which is somewhat outside 
our scope. The layout of the roads themselves 
is, on the other hand, mainly an engineering problem, 
and it is entirely by improvements in this direction, 


account, 
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regardless of the competence of the drivers con- 
cerned, that the Oxfordshire County Council High- 
ways Committee and other bodies claim to have 
increased road safety. It is in determining in what 
way modifications can be made to the greatest 
advantage that the absence of really reliable 
data with regard to accidents is severely felt. In 
the broadest sense, road modifications may be 
considered as including the imposition of speed 
limits, the presence or absence of warning signs, 
and other factors that have nothing to do with 
the actual dimensions, form, and nature of the 
road surface, and it would therefore appear almost 
essential, as a first step in any scientific effort to 
reduce the number of accidents, that the Ministry 
of Transport, as the body best fitted for the purpose, 
should undertake a critical investigation into a 
limited number of selected accidents. As already 
suggested, the procedure might well be based on 
that employed in the case of a railway accident 
involving loss of life, and the officer appointed to 
conduct the enquiry should be of equally high 
standing. It is probable that valuable data would 
emerge from relatively few such enquiries, and that 
in the course of a comparatively short time, the 
accumulation of accurate information would prove 
of the greatest value both to the road designer and 
to those responsible for making and administering 
the law. 

If such investigations were undertaken, they 
need not interfere with the Ministry’s present 
system, which might well be retained on account 
of its value from the purely statistical point of 
view. Among the conclusions in the report referred 
to, for example, it is stated that over one-third 
of the persons injured were pedal cyclists, that all 
types of accident were found to be more severe in 
the open country, as compared with built-up areas, 
and that the casualties to motor cyclists were in 
general more severe than to other classes of road 
user. Data of this sort, which is obviously of value 
in considering measures for increasing road safety, 
would not be secured by a system of a full investi- 
gation into a comparatively small number of selected 
accidents. It is in such statements as the one given 
in the report that in one-third of the accidents 
analysed a driver was held to be at fault, in 28 per 
cent. a pedestrian, and in 25 per cent. a pedal 
cyclist, that the conclusions must be suspect, and 
that some more accurate criterion than the opinion 
of a chief constable is so highly desirable. 
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AEROPLANE HANGARS. 


AN interesting lecture was delivered on Wednes- | in delivery. 


on so much per unit of aircraft accommodated. As 
a result of all considerations a maximum span of 
about 279 ft. had been found most suitable, the doors 
being in the long side of the hangar. The most 
suitable ratios of depth to span had been found in 
Germany to be 6:10, 7:10 and 8:10, the lower 
values being applicable to parking hangars and the 
higher to repair hangars. It was an advantage if 
hangars were kept low, so as to present as small an 
obstacle as possible ; this introduced constructional 
complications. The cheapest construction utilised a 
main girder over or parallel to the doors and sub- 
sidiary girders at right angles to it. A hangar of 
this type with hollow tile roof required about 16-4 Ib. 
of steel per square foot of area covered. The main 
system might be sub-divided into parallel main 
girders if desirable. Rigid frames had also been 
adopted, with the thrust taken by a horizontal tie, 
this form of construction lending itself satisfactorily 
to welding. A further development consisted of 
groups of two subsidiary bracing frames placed across 
the main girders, the roofing being formed of steel 
sheets pressed into troughs 7 in. deep. Steel roof 
construction had been lately worked into the strength 
system in various ways. and had added considerably 
to the structural rigidity. A development of this 
was the compound corrugated arch, in which corru- 
gated arching extended between main arch girders. 
Ties were necessary at intervals between the latter 
to retain the proper shape of the corrugated arching. 
Dr. Mehmel also referred to various types of doors, 
stating that in Germany the multiple rolling door 
was most in favour. After some discussion of costs, 
the lecturer concluded with some account of the 
new Tempelhof aerodrome, now under construction 
in Berlin. 


MANUFACTURERS AND THE CoAL INDUSTRY. 


A sub-committee, which was appointed by the 
Midland Council of the National Union of Manufac- 
turers to enquire into the Order regulating the 
production, sale and supply of coal, has now issued 
a Report, which is well worthy of study. Enquiries 
showed that the great majority of coal users had 
been affected by the Order, especially by increased 
costs and by the difficulties of obtaining competitive 
quotations and adequate supplies. The re-arma- 
ment programme and the general revival of trade 
have greatly increased demand and the pits are work- 
ing at such a pitch that in many coalfields it is 
| impossible to obtain miners. This lack of labour 

is ascribed to the conditions brought about by the 
|slump, which acted as a deterrent to recruiting. 
| This, combined with the adverse effect of the quota 
in the early days of its application, is the root 
| cause of the present shortage of output and delay 
It is further pointed out that owing 





day, the 28th ult., at the Institution of Civil Engin-| to alterations in plant design, the demand for 
eers, by Dr. Ing. A. Mehmel, of the German Air | small fuel exceeds the supply, while the reverse 


Ministry, the subject being ‘* Modern Aeroplane | 


Hangars."” The meeting was organised by the 
Institution of Civil Engineers, the Institution of 
Structural Engineers and the British Steelworks 
Association, and was very well attended, the chair 
being taken by Sir Alexander Gibb, G.B.E., F.R.S. 
Dr. Mehmel opened his lecture by dealing with the 
question of storage efficiency, employing the term 9 
to denote the ratio between the sum of the rect- 
angular areas enclosing the aircraft accommodated, 
and the actual floor area available. It was found 
that designs could be worked out satisfactorily to 
give values of 7 of 0-80 to 1-26 or more. In the 
general problem, the four following considerations 
affected the cost, viz., area of floor space, arrange- 
ments of supports, ratio of length to depth in plan, 
and arrangement of roof girders. A hangar could 
be divided into separate boxes, when » would = 1, 
for a particular type of machine, but for that only, 
and the hangar would not be “ sensitive,”’ in that 
other types could not be easily accommodated. The 
advantage was therefore with the large hangar 
with an unobstructed interior of say from 37,600 
sq. ft. to 43,000 sq. ft. surface for large machines, 
and 10,760 sq. ft. or so for smaller craft. Columns 
greatly affected the sensitiveness and their absence 
involved longer spans and correspondingly heavier 
roofing, but since better use was made of the floor 
space the total space therefore might be reduced. 
Thus comparisons of cost should not be made merely 
on cost of construction alone, but on total costs based 


is true for large fuel. Not only wages, but the 
costs of stores, pit props and equipment have 
advanced considerably. The lack of profit and 
uncertainty have, however, rendered mining unattrac- 
tive to capital, and this has been reflected in 
stationary output. Producers and consumers of 
coal for industrial purposes, the report goes on, 
must both investigate their costs and industry must 
be satisfied that the prices it is called upon to pay, 
while not permitting of profiteering, adequately 
cover a competitive price for labour, and a fair 
return on the capital invested in the mines, besides 
enabling manufacturers to meet competition in 
the world’s markets. An average profit of Is. 
per ton is considered a fair return. The average 
credit balance in the last quarter of 1936 was 
11-46d. per ton, but the actual figures were 
ls. 11-62d. in North Derbyshire and Northern 
Yorkshire, and ls. 11-18d. in South Derbyshire, 
Leicestershire, Cannock and Warwickshire, while 
in South Wales there was a debit of 0-58d. per ton. 
In 1936 the wages increased by about 10 per cent. 
over the 1935 figures, but the increased prices 
produced nearly 4,000,000/. more than was required 
to meet this increase. It is further pointed out 
that while an increase of 2s. 6d. per ton on an 
average figure of 16s. per ton is a very serious matter 
to large industrial consumers, in many trades it 
has an almost negligible effect on the cost of the 
finished products. Having in view the difficulties 





of coal users in regard to irregularities of supplies 





and quality, it is admitted that some compulsory 
control of the industry, including selling prices, is 
necessary. A body representative of industrial 
consumers should be appointed to confer regularly 
with the producers, so that that lack of co-ordination 
which at present is the cause of a great deal of the 
difficulties in supply, of suspicion of inefficiency and 
of charges of profiteering may be removed. 


THE British ACETYLENE ASSOCIATION. 


The 36th annual luncheon of The British Acetylene 
Association, which was held on Wednesday, April 28, 
though primarily a domestic function, demonstrated 
by the number and standing of its guests, the extent 
of growth and ubiquity of the industry, many 
important activities being represented. The retir- 
ing president, Dr. J. Donald Pollock, was, owing to 
a ceremony in Edinburgh, unable to be present, and 
the appreciative remarks of Sir Alexander Gibb, 
G.B.E., who proposed the toast of ** The Retiring 
President,’’ were therefore acknowledged in an 
equally eulogistic manner by Major C. P. N. Raikes, 
M.C., past president. The toast of *‘ The Guests 
and Overseas Members * was proposed by Mr. A. 
Harrower and responded to by Sir Harold Webbe. 
C.B.E., both gentlemen handling the subject with 
the light touch appropriate to a somewhat informal 
gathering. The new president of the Association, 
Mr. L. J. Tibbenham, A.M.I.Mech.E., who was in 
the chair, proposed the toast of ‘* The Carbide Com- 
mittee,” appropriate acknowledgment being made 
by Mr. E. W. Sprott. The final toast, that of ‘* The 
British Acetylene Association and its President,” was 
proposed by Sir William J. Larke, K.B.E., who 
emphasized the value of the association to the 
industry in general, coherent organisation being a 
specially important factor in the conditions obtain- 
ing to-day. He congratulated the association on 
the remarkable success of the International Confer- 
ence held last year, and stressed the necessity for 
continued and continuous research. The President 
having briefly acknowledged the toast, the members 
and guests adjourned for conversation. 


THE INTERNATIONAL RAILWAY CONGRESS, PaARis. 


We learn from the Permanent Commission of the 
International Railway Congress Association, 231, 
Rue Royale, Brussels, that the 13th session of the 
Congress is to be held this year in Paris, from 
Monday, May 31, to Saturday, June 12. The 
opening session and the subsequent meetings will 
be held at the Maison de la Chimie, Rue St. Dominic, 
near the Invalides, and will be divided into five 
sections relating, respectively, to Ways and Works, 
Locomotives and Rolling Stock, Working, General, 
and Light Railways and Colonial Railways. The 
sections will be sub-divided for the discussion of 
specific questions, those in the first section relating 
to the construction of modern tracks for heavy 
loads at high speeds, and facing points which can 
be taken at high speeds; the use of welding for 
obtaining extra-long rails and for making and repair- 
ing points and crossings ; and the maintenance of 
bridges, signals and the metal supports of overhead 
conductors on electric railways. The questions 
to be discussed in Section II cover various aspects 
of the design, use, testing and operating costs of 
railcars ; recent improvements in steam locomotives 
and the testing of locomotives ; and current economy 
with electric traction, special attention being given 
to the use of mercury rectifiers. The third section 
will deal with questions on the economical operation 
of secondary lines ; the rational organisation of the 
transport of goods; and the automatic operation 
of signals and points. The effects on the railway 
position of the world crisis and of road transport 
will be discussed in Section IV, as well as the selec- 
tion and instruction of railway staff; while the 
remaining section will deal with the co-ordination 
of operations between main-line and light railways, 
and specifications for the fixed plant of railways 
with light traffic intended to ensure economical 
working. These questions are presented for dis- 
cussion at meetings by a number of reporters, 
each of whom covers a group of countries. Mr. G. 
Ellson, for instance, will report on the use of welding 
in Great Britain, the British Empire, America, China 
and Japan, and Mr. N. A. Fraser will report on 
maintenance problems for the same countries. 
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Sir Nigel Gresley will report on steam locomotives, 
Mr. C. E. Fairbairn on current economy in electric 
traction, Mr. V. M. Barrington-Ward on rational 
organisation in goods transport, and Mr. Ashton 
Davies on the effects of the world crisis and of 
road competition. Mr. Ashton Davies will cover 
the main-line railways of all countries except those 
affiliated to the International Railway Union, but 
the other British reporters will all deal with the 
group of countries above mentioned. Further 
particulars of the Congress, which is attended by 
representatives of railway administrations, Govern- 
ments and organisations concerned with railway 
matters in all parts of the world, can be obtained 








from the Permanent Commission at the address 

viven above. 

THE IRON AND STEEL INSTITUTE. 
Tue 68th annual general meeting of the Iron 


and Steel Institute opened on Thursday, April 29, 
in the hall of the Institution of Civil Engineers, 
(ireat George-street, Westminster, and was brought 
to a conclusion on the afternoon of the following day. 
The Chair at the outset of the meeting was taken by 
the retiring Sir Harold Carpenter, 
F.R.S. 


President, 


Rerort oF THE CouNcH 

The usual preliminary business having been dealt 
with, the annual report of the Council, which 
related to the proceedings and work of the Institute 
during the year 1936, was presented to the meeting 
by the President. The report opened with the 
statement that His Majesty King George VI had | 
pleased to extend his patronage 
to the Institute. The total membership of the 


Institute at 31, 1936, 2,243, an 


been graciously 


December was 
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Institute and the Iron and Steel Industrial Research 
Council were briefly reviewed. The report also 
recorded the changes made during the year in the 
membership of the Council, and concluded by giving 
a list of the Institute’s representatives on various 
governing bodies and committees. 


HonoraRy TREASURER’S REPORT. 

The statement of accounts was presented by the 
honorary treasurer, Mr. James Henderson. The 
accounts showed that the income of the general fund 
| of the Institute was 10,972/., an increase of 2,183/. 3s. 
over the corresponding figure for the previous year, 
while the expenditure amounted to 12,855/. 13s., 
which represented an increase of 2,134/. 48.; the 


excess of expenditure over income was, therefore, | ** 


1,883/. 13s., or 48/. 18s. less than in the previous 
year. As during former years, the receipts from 
the Special Subscription Fund had _ been taken 
into account. These had increased by 1,296/. and 
amounted to 3,306/. ; 499/. 8s. had been transferred 
to the reserve accounts, and 699/. 6s., being charge- 
able to paid on behalf of new 
members and associates nominated by companies, 
had been included in the total figure of ordinary 
income already mentioned ; the balance remaining, 


subscriptions 


namely, 2,107/. 6s., sufficed to wipe off the excess | 


of expenditure over income and enabled a sum of 
223/. 12s. to be transferred to the balance sheet. 
The Council again expressed their grateful thanks 
to the companies and which had 
contributed to the Special Subscription Fund, as 
well as to those individuals who had personally 
interested themselves in securing these subscriptions. 

At this stage of the proceedings Sir Harold Car- 
penter inducted into the Chair the President elect, 
Mr. Alfred Hutchinson, M.A., B.Sc. In doing so, 
he recalled that he had probably known Mr. 


associations 
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the former, he stated that Colonel Belaiew had been 
a distinguished pupil of the late Professor Tschernoff, 
of the Military Academy, Petrograd. During the 
last 25 years, Colonel Belaiew had published a series 
of researches which bore on the crystallisation of 
metals and, in particular, of steel. These researches 
might be classified under three main heads. In the 
first place, he had studied the manufacture and 
uses of Damascene steel and related the results to 
the manufacture of high-class steels at the present 
time, in particular, high-speed steel. Secondly, he 
had studied the primary and secondary crystallisa- 
| tion in steel and the origin of the Widmanstatten 
|structure in steel and meteorites. His insight 
| had been strikingly shown by his insistence on 
granulation "’ in the austenitic zone, the explana- 
tion of which had been provided by the subse- 
quent discovery of the 6 to y change in iron at 
|very high temperatures. His third main contri- 
bution had been with regard to the constitution and 
solid geometry of pearlite, sorbite and troostite. 
He had shown the true width of the lamelle of iron 
| and iron carbide in these structures, and the relation 
| between the angle of section and the apparent width. 
His suggestion of a definite unit of crystal size of 
|iron had been confirmed from other sources. 

In thanking the President and the Institute, 
Colonel Belaiew said that there was an interesting 
| relation between the work of Bessemer and that of 
| his old teacher, Tschernoff. While the original aim 
| of the former had been the improvement of cast-iron 
| guns, the latter, at the commencement of his career, 
|had had to investigate problems connected with 
|the production of early steel guns. After pains- 
|taking work, often conducted single-handed, he 
j}had determined the influence and effect of the 
critical points on steel. In accepting the Medal, 
Colonel Belaiew continued, he wished to express 











| Hutchinson longer than any other member of the | his indebtedness to his old professor, to his alma 
| Institute. It must be at least 40 years since, as | mater, the Military Academy, Petrograd, to the 
young student, he had first seen him when on @| staffs of the Poutiloff and the Ural Works, and to 
visit to the Skinningrove Lronworks in the company | al] his colleagues and friends in England and France 


increase of 328 during the year and the largest 
number yet recorded. The growth in the member- 


ship reflected the increased activity in the industry, 





and was also largely due to the proposals introduced 
during the year, in accordance with which companies | 
subscribing to the Special Fund of | 
the Institute were enabled to nominate members of 
their staffs, who were qualified, to join the Institute, 
the amount of their entrance fees and 


Subscript ion 


and to set 
first year’s subscription (but not those of subsequent 
vears) the of the companies’ | 
subscriptions to the Fund. At the end of the first 
year, this 
way became personally liable for their subscriptions, 


against amount 


members and associates nominated in 
but companies were enabled to nominate additional | 
of their staffs to join the Institute 
long as they continued to subscribe to the Fund. 
Two hundred and fourteen members and 41 associates 
had taken advantage of these facilities for joining 
the Institute during the year. The Council deeply 
regretted to have to record the death of 21 members | 
of the Institute which had occurred during 1936. 
Among these were Mr. C. S. Cameron, Mr. S. O. 
Cowper-Coles, Sir J. Hunter, Lord Invernairn of 
Strathnairn, Professor H. Le Chatelier, Mr. W. C. 
Mitchell, the Conde de Motrico, Sir Ramon de la 
Sota, and Mr. E. P. Taudevin. Lord Invernairn 
had been elected a member of the Institute in 1879, 


as 


mem bers 





was elected President in 1916, and received the | 
Bessemer Medal in 1918. Professor Le Chatelior | 
had become a member of the Institute in 1904, 


and an honorary vice-president in 1924. He was 
awarded the Bessemer Medal in 1911. The Insti- 
tute had joined with other institutions in forming a 
Joint Committee on Materials and their Testing 
(particulars of which may be found on page 468, 
ante), while, as also recorded in our columns in 
connection with the annual meeting of the Institute 
of Metals, negotiations had been concluded whereby, 
from January 1, 1937, membership of both the 
Iron and Steel Institute and the Institute of Metals 
could be obtained on payment of a joint subscription 
at the reduced rate of 5l. 5s., and on payment of a 
single entrance fee of 2/. 2s. The Andrew Carnegie 
Silver Medal for 1936 had been awarded to Dr. H. 
Esser, for his paper, “The Allotropy of Iron,” 
but, for the third year in succession, no award 
of the Williams Prize had been made. This, it 
was emphasised, was a circumstance much regretted 
by the Council. The activities, during 1936, of the 


of Professor Bone. Mr. Hutchinson had _ been 
a member of the Institute for 43 years and had 
for a long time been a valued member of the Council. 


A vote of thanks to the retiring President was then | 


proposed by the senior past-President of the 
Institute, Sir Robert Hadfield, F.R.S., and this was 
acknowledged by Sir Harold Carpenter. After 
this, Mr. Hutchinson announced that an invitation, 
received from the American Iron and Steel Institute 
and the American Institute of Mining and Metal- 
lurgical Engineers, to hold the Autumn Meeting for 
1938 in the United States, had been accepted by the 
Council. This year, the Autumn Meeting would be 
held in Middlesbrough, and it might be noted that 
the last visit of the Institute to this town had 
taken place 29 years ago. Mr. Hutchinson then 
extended a welcome to the members and visitors 
from overseas, and stated that Dr. Fritz Springorum 
and Dr. E. Poensgen had been nominated honorary 
vice-presidents and Dr. Otto Petersen an honorary 
member of the Institute. Professor re- 
turned thanks for the welcome, and Drs. Poensgen 
and Petersen thanked the President and the Institute 
for the honours conferred upon them. Dr. Sprin- 
g 
to the meeting owing to illness. 


C,oerens 


ELECTION OF OFFICERS. 


The secretary announced that, in accordance with 


and members of the Council had been announced 
jat the Autumn Meeting in 1936 as being due to 
retire at the present annual meeting. The vice- 
presidents concerned were Mr. C. E. Lloyd, Dr. W. 
H. Hatfield, F.R.S., and Sir William Larke, K.B.E., 
and the members of Council, Messrs. E. J. George, 
J.S. Hollings, W. J. Brooke, F. Clements, and J. E. 
| James. As no other members had been nominated 
to fill the vacancies thus caused, the retiring 
members were duly re-elected by the meeting. 
It was also announced that the Hon. Roland Kitson 
had been nominated an honorary vice-president 
and Professor Bone an honorary member. 


| by-law 10, the names of the following vice-presidents 


BESSEMER MEDALS. 
The next duty of the new President was to 
present Bessemer Medals to Colonel N. T. Belaiew, 





various joint technical research committees of the 


C.B., and also to Mr. Aloyse Meyer. In addressing 


orum, it was announced, had been unable to come 


| who had helped and encouraged him in his work. 
| Addressing the other recipient of the Bessemer 
| Medal, the President stated that Mr. Aloyse Meyer’s 
whole career had been devoted to the technical and 
industrial development of the iron and steel industry. 
He had started, in 1904, as engineer at the Hauts 
| Fourneaux et Aciéries de Dudelange, one of the 
first works in Europe to adopt the Thomas and 
Gilchrist process which had revolutionised the manu- 
| facture of steel on the Continent. In 1911, as man- 
jager of the blast-furnace plant, Mr. Meyer had put 
|into service the first dry gas-cleaning plant to be 
}used in Europe. In 1927, as general manager of the 
| Arbed concern, he had constructed, at Dudelange, 
| the first American-type large-capacity blast furnace 
|to be used for smelting the Lorraine-Luxembourg 
minette ore. A daily output of 500 tons was reached 
with an ore averaging 26 per cent. to 27 per cent. of 
| iron content. On the death of Mr. Mayrisch, in 1928, 
Mr. Meyer had been elected President of the Entente 
| Internationale de l’Acier, which position he still 
held. He had taken a very active part in its 
organisation as well as in that of the Comptoirs 
d’Exportation. 

In his reply, Mr. Meyer agreed that Thomas and 
| Gilchrist had brought about a true revolution in 
metallurgical methods, and this applied to Luxem- 
bourg more than to any other country, for it had 
made possible the establishment in the Grand 
Duchy, a country of 300,000 inhabitants, steelworks 
having an output of over 2,000,000 tons a year. Of 
this total, 99 per cent. was made by the Bessemer- 
basic process. This proportion compared with 
5 per cent. in Great Britain, 8 per cent. in the United 
States, 40 per cent. in Germany, 65 per cent. in 
France, and 88 per cent. in Belgium. The members 
would understand why the name of Bessemer called 
forth in him feelings of admiration and gratitude, 
and they would understand how proud he was to 
be given a medal bearing that name. 


PRESIDENTIAL ADDRESS. 


Mr. Hutchinson then delivered his presidential 
address, which contained an account of applications 
of technical inventions and discoveries in the North- 
east Coast area. He stated that the first visit of 
the Iron and Steel Institute to the Middlesbrough 
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district had taken place in 1869, and the visitors 
must have seen a fully developed wrought-iron and 
pig-iron industry in active operation. Following 
the discovery of ironstone in the Eston Hills, 
17 mines had been opened up and 167 blast-furnaces 
erected. The pig-iron so produced formed the raw 
material for the foundry industry in the district 
and in Scotland, and for the wrought-iron industry. 
The point of technical importance was that the 
liquid pig-iron produced was allowed to cool on 
the pig beds, so losing its initial heat, and was sent 
as cold pig-iron to foundries or forges, in which it 
had to be re-melted to produce finished products, 
and the finishing operations of a large proportion 
of the pig-iron output were conducted in other 
districts. The members of the Institute who 
would visit Middlesbrough in the autumn of the 
present year would find a very different state of 
affairs. The wrought-iron trade had completely 
disappeared, being replaced by steelworks, in many 
of which the molten pig-iron was converted into 
steel without the loss of its original heat and rolled 
into finished steel products on the spot; in some 
cases there were attached to such steelworks 
finishing departments in which the essential parts 
of structural-steel buildings were manufactured. 

Broadly, it might be stated that three great 
inventions had helped the production of steel, 
namely: (a) the invention of the basic-Bessemer 
converter with its basic lining; (6) the invention 
of the Siemens-Martin open-hearth regenerative 
furnace, in which steel was made first by the acid 
open-hearth process; and (c) later by the basic 
open-hearth process. Certainly, with regard to the 
basic-Bessemer process, it was in Cleveland that 
the pioneer work had been carried to a successful 
issue. It was operated by Messrs. Bolckow, Vaughan 
and Company, Limited, and Messrs. The North- 
Eastern Steel Company for many years, and large 
outputs of rails, billets, and sheet bars were manu- 
factured. It was also in Cleveland plants that 
progressive development of the basic open-hearth 
process had been effected. In a rebuilt plant at 
Clarence, in which pigiron specially selected from 
the numerous blast furnaces in operation and 
desulphurised by the Saniter process was used, steel 
was produced in open-hearth furnaces (the first 
of small capacity, about 12 tons). This steel satis- 
fied the tests required by engineers and was of 
more uniform quality than could be obtained by 
the basic-Bessemer process. This made possible 
the large future development of open-hearth basic 
steel in Cleveland for sections and joists, and later 
also for plates—after the prejudice in favour of acid 
open-hearth steel for plates had been overcome. 

Sir Arthur Dorman had at once determined to 
adopt this process generally and to manufacture 
basic open-hearth steel in furnaces originally working 
the acid open-hearth process at the Britannia 
Works. He had there adopted the hot-metal 
process, taking liquid pig-iron from Messrs. Samuel- 
son’s blast furnaces close at hand and thereby 
saving the cost of re-melting cold pig-iron. Hence- 
forth the hot-metal process became the rule in 
Cleveland for all basic furnaces. These develop- 
ments had affected the general pig-iron trade of the 
district. For the successful making of acid open- 
hearth steel, hematite pig iron, low in sulphur and 
phosphorus, was required, and some 22 furnaces 
were changed from a native Cleveland-ore burden 
to a Spanish hematite-ore burden. Other furnaces 
to supply a truly basic pig-iron suitable for the 
basic-Bessemer process were turned on to the 
manufacture of Bessemer pig iron made from a 
mixture of Cleveland and foreign ores and puddler’s 
tap, of which there was a plentiful supply from the 
waste heaps of the large malleable plants in the 
district. Further progress had been made when 
Mr. Benjamin Talbot worked out the continuous 
making of steel by the basic open-hearth process in 
tilting furnaces of large capacity—175 tons in the 
early days, and later up to 250 tons—erecting at 
Cargo Fleet a completely new steel plant with 
rolling mills attached. 

The whole development of steelmaking had been 
greatly helped by the invention of the by-product 
coke-oven. This had revolutionised the manufac- 
ture of the coke supplied by the Durham collieries 
for use in the blast furnaces. In the first place, 
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the chief advantage lay with the collieries where 
the spare gas was utilised to generate electric current 
for distribution over the county, but an important 
step forward had been made when Messrs. Samuelson 
erected a battery of coke ovens at Newport Works, 
the spare gas being used to supplement the town 
gas supply of Middlesbrough. Gradually from this 
beginning had come the development of the complete 
combined coke-oven, blast-furnace, and steel works 
plants which were now the general practice of the 
district. The town supply outlet was an impor- 
tant one and remained so to this day, the towns 
of Middlesbrough and Redcar taking a considerable 
proportion of the spare gas produced at the coke- 
oven batteries erected at the Newport, Cleveland, 
and Redcar works of Messrs. Dorman, Long and 
Company, Limited. 

An interesting chapter in the technical history 
of the district was the gradual improvement of 
blowing the blast to the blast furnaces. Beam 
engines had been replaced by reciprocating steam 
engines fed with steam generated, in the first place, 
in egg-ended boilers, then in improved Cornish and 
Lancashire boilers, and lastly in water-tube boilers ; 
the industry followed very closely the great engin- 
eering improvements effected over many years. 
Where new blowing plant was to be erected the 
preference seemed to be tending to the installation 
of turbo blowers of the Parsons type, driven by 
steam generated in water-tube boilers heated by a 
mixture of blast-furnace and coke-oven gas. A 
fine installation of such a blowing plant supplied 
the blast for 13 blast furnaces grouped round the 
Cleveland steelworks. 

It was not, however, only in the production of 
the main products of the steelworks—plates, sec- 
tions, and joists—that improvements had _ been 
made. Gradually, through a long series of years, 
methods of using up the other products of the blast 
furnace and steelworks had been invented and 
carried to perfection. The temporary success of 
the basic-Bessemer process in the district had been 
dependent on the simultaneous production of a 
basic slag rich in phosphates which commanded 
high prices as a fertiliser, and, though the basic 
slag produced in the basic open-hearth process 
was not so valuable, it was still a useful by-product. 
The blast-furnace slag had also come into its own. 
At Skinningrove, nearly fifty years ago. it had been 
converted by a hydrating process into hydraulic 
blast-furnace cement, which enabled the manage- 
ment there to get a firm foundation under sea water 
for a jetty giving the works access to the open 
sea and ensuring the success of the company as 
pig-iron makers. For many years they also carried 
on the manufacture of slag wool made from slag 
spun into long crystals by a jet of steam, this being 
the basis of a very useful insulator for building 
purposes. The demand for suitable material for 
the making of roads all over the country had been 
met by the manufacture of tarmacadam from 
crushed blast-furnace slag. This, together with the 
extensive use of such crushed slag for the ballasting 
of railway tracks all over the country, was resulting 
in the gradual disappearance of the unsightly slag 
heaps which so disfigured the district. This was a 
further example of the way in which the various 
by-products formed in the manufacture of pig-iron 
had gradually been brought into the service of 
mankind instead of being wasted as they were two 
generations ago. 

Finally, he might remind the members that the 
Institute existed for the promotion of research. The 
great improvements which he had outlined had been 
the direct result of research, to which many great 
minds in the past had devoted their whole lives. 
It was not, however, only academic research for which 
the Institute stood. Its desire was to encourage 
in every possible way inquiry into all possible 
means of improving the processes of steel and iron- 
making, and to this end it should prove helpful to 
those members who were the practical managers of 
works in which steel and various other products 
were produced. In a sense every workman who 
made the smallest suggestion towards the improve- 
ment of the working operations of his plant was 
a worthy successor to the greater minds who invented 
the fundamental processes on which the industry 





rested. The roller in the mill who suggested an 





improvement in the lengthening of his guides might 
result in the turning out of a more perfect section; 
the bricklayer who suggested some slight alteration 
in the gas ports of his furnace, or the man who 
invented some simple but very efficient form of 
port, was making his contribution to technical 
improvements and advances. 

Cleveland had produced through two generations 
men whose names were great in research and inven- 
tion—Sir Isaac Lowthian Bell, Mr. Windsor 
Richards, Sir Arthur Dorman, Mr. Benjamin Talbot, 
Dr. J. E. Stead. All had played a great part in 
laying the foundation of the future prosperity of the 
district, and it was for those members of the Institute 
who were left to carry on their work to see to it 
that, in the future, improvements and economies 
were effected in the industry which was so important 
to the nation, and, indeed, to the whole civilised 
world. 

(To be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN ordinary general meeting, the last of the 
session, of The Institution of Mechanical Engineers, 
was held at Storey’s-gate, St. James’s Park, West- 
minster, on Friday, April 30, the Chair being taken 
by the President, Sir John E. Thornycroft, K.B.E. 


AWARD OF PRIZES. 


After the transaction of the formal business, the 
President announced that the Council had awarded 
Water Arbitration Prizes to Mr. H. Sinclair for his 
paper on ‘ Recent Developments in Hydraulic 
Couplings ’’ and to Dr. H. F. Haworth and Mr. A. 
Lysholm for their paper on “ Progress in Design 
and Application of the Lysholm-Smith Torque 
Converter with Special Reference to Development 
in England.” 

WatTeER TURBINES. 

Mr. A. A. Fulton, B.Sc., was then called upon to 
read his paper entitled ‘‘ Present Tendencies in 
Water Turbine Machinery ;” this we commence 
to reprint in abridged form on page 535 of this 
issue. 

The discussion was opened by Dr. P. W. Seewer, 
who expressed surprise at the instances given in 
the paper of the effects of cavitation at the back of 
Pelton buckets in the region of the so-called ‘* out- 
cut.”” He had not himself come across this defect 
even in wheels operating at very high heads, such 
as the 5,400 ft. at Fully, Switzerland, or in 
cases where the water contained considerable quan- 
tities of sand. Where the trouble occurred, he 
would be inclined to attribute it to either faulty 
design or defective manufacture. High efficiencies 
and freedom from wear, including cavitation, 
could be secured on impulse wheels by the correct 
application of Coriolis’s theorem on the relation 
of the water path to that of the rotating bucket. 
The relative movement was three-dimensional and 
the theorem took account of that. Wheels designed 
on this principle for plant totalling nearly 
500,000 h.p. and working under exacting conditions, 
had shown no signs of cavitation in the region 
of the outcut point. He would submit that the 
popularity of the vertical shaft arrangement for 
vertical turbines which seemed to intrigue Mr. 
Fulton could be accounted for by the better hy- 
draulic conditions obtaining in this type, particularly 
with regard to eliminating or greatly reducing 
cavitation and being susceptible to more perfect 
dynamic balancing. The vertical arrangement, 
moreover, with a single runner permitted better 
positioning in relation to the tail,race level. The 
floor space required for a vertical shaft machine 
was roughly about half that needed for a twin- 
runner horizontal -shaft machine of the same output. 
The vertical-shaft machine, if the designer were 
given a free hand, could be made as readily accessible 
as the horizontal-shaft machine. The layout at 
Burrinjuck, quoted in the paper, he thought, called 
for a vertical-shaft machine in view of the excep- 
tional fluctuation in the tail water level. 

When a Pelton wheel was in question, the vertical 
shaft arrangement was only justified for a multiple- 
jet machine when the evacuation of the water 
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would be more convenient than for the same machine | a 14,000-h.p. turbine was 92-7 
But the water passages of| Krangede a 50,000-h.p. turbine with a head of} seemed indeed to be replacing phosphor-bronze in 


arranged horizontally. 
the vertical multiple machine, being devious, were | 
not conducive to the formation of the perfectly | 
cylindrical jet necessary to obtain high efficiencies 
and to avoid wear. He thought that reaction} 
turbines, for heads up to 1,000 ft. at any rate, were 
superior to and cheaper than the multiple-nozzle | 
Pelton wheel. He could not endorse either of the 
types of bucket fastening described in the paper, 
nor could he agree that the presence of dispersion 
vanes disturbed the stability of the jet. On the} 
subject of main inlet valves, he considered that the 
most important factor was that of security in an 
emergency and that the reduction of losses, in any 
case small, was of secondary importance. The 
rotary valve, though giving a smooth and unob- 
structed passage, was of doubtful utility with regard 
The cylindrical balanced 
most exacting conditions 
obtaining in The spectacle-eye type of 
sluice valve was a very good one, but, apart from 
its in pressure and its price, it 
always difficult to instal owing to its bulk. 
Mr. E. Bruce Ball, referring to the illustration 
given in the paper of cavitation arising from the 
presence of bumps on bucket surfaces, said that the 
contention might be supported by the experience 
of the engineers of the United States Bureau of 
Reclamation. There had been erosion of culvert 
linings taking the discharge from high head im- 
pounding dams, and this had been cured by applying | 
a lining of rich concrete and making the internal 
surface smooth by means of a portable grinding 
machine. This treatment removed any small 
bumps or flashes left by the shuttering, and the 
surface was afterwards coated with coal tar. The 
treated culverts had stood up to the full discharge 
with velocities exceeding 60 ft. per second, and 
after several years use had shown no further sign 
of The illustration given of the falling 
shutter gates on the Nirgajni plant was interesting, 
but the description might be amplified by the 
statement that the main falls had been equipped 
with similar automatic tilting gates in addition to 





to security in emergency. 
under the 
service. 


valve closed 


limitations was 


erosion. 


hand-operated tilting yates. There were other 
stations further down the canal. The object of the | 
equipment was to control the regulation of the | 


water down the canal when the power stations were 
shut down and to give additional supplies in the 
case of maximum demands for water which might 
be in excess of the amount that could be passed 
through the turbines. The turbines had head race 
gates, which, for purposes of inspection, could be | 
shut down, the regulation then being taken up by | 
the tilting-shutter gates on the falls themselves. 


The section on bearings given in the paper had | 
several points of interest, particularly as to the} 
performance of rubber-lined water-lubricated bear- | 
ings, and he would like to ask the author if he 
knew whether bakelite had been employed in such 
conditions. It had proved a successful material 
under heavy loads with water lubrication in rolling 
mills. He submitted that Mr. Fulton’s strictures 
on the limitations of the ordinary type of sluice 
valve applied more to commercial patterns, as the 
valves designed for hydro-electric work had 
adequate bearings in all positions for taking the 
unbalanced head. An important point in con- 
nection with the spectacle-eye valve had not been 
mentioned. With the ordinary type of sluice valve, 
the change of area of the opening was very rapid 
when the gate was approaching the closed position, 
as this area was crescentic. With the spectacle-eye 
valve, though the sliding edges were both circular 
as in the ordinary valve, the area on closing was 
of lenticular outline. In consequence, the rate of 
diminution of area during closing was relatively 
slow and the valve could be shut down about four 
times as rapidly as the ordinary sluice valve without | 
causing undue pressure rise on the upstream side. | 
For this reason, among others, the spectacle-eye | 
valve was becoming increasingly popular. 

Mr. O. Thott confirmed the statement made in| 
the paper that the efficiency of the present-day 
water turbine was high. From some official tests 
made in Sweden, the Francis turbine showed | 
efficiency figures of round about 93 per cent. At 
Finnforsen, with a head of 60 ft., the efficiency of | 


now 


| higher specific speed machines. 
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per cent. At 
190 ft. showed, at 42,500 h.p., an efficiency of 
93-6 per cent. He agreed with Mr. Fulton that 
knowledge regarding cavitation had made con- 
siderable advance in the last 20 years. It was now 
possible to guard against cavitation by the judicious 
selection of specific speed and permissible suction 
head, and by using appropriate material for the 
runners. It was this last point which presented the 
greatest difficulties. Certain types of stainless steel 
had proved to be very suitable to resist cavitation, 
but British manufacturers were not always willing 
to make the necessary castings. Of a 
coating of stainless steel could be welded on to an 
ordinary steel casting in the susceptible areas, but 
he had little faith in this expedient. The coating 
could be easily damaged by a stone for one thing, 
and cavitation would probably then occur. Apart 
from this risk, even experienced turbine designers 


course, 


were sometimes unable to determine the precise 


limits of the cavitation danger area. He had 
recently come across the case of a protected runner 
of a 20,000-h.p. turbine in which distinct signs of 
cavitation were evident after six months’ running 
in areas adjacent to that protected. 

The obvious reply to this uncertainty was either 
to have the entire surface covered with this welded- 
on material or to have the runners made wholly 


of stainless steel. If the steelmakers were unable 


to manufacture the runner in one piece, the blades | 


might be cast separately and welded together. He 
had been able to obtain solid cast runners, but some 


friends of his in Sweden had adopted the built-up | 


runner and had reported good results on runners for 
8,000-h.p. and 6,200-h.p. turbines, 10 ft. and 8 ft. 
in diameter respectively. Dealing with the question 
of valves, Mr. Thott said that the illustrations given 
in the paper of rotary and spectacle-eye valves 
showed that they afforded the free water passage 
without change of direction or any opposing obstacle, 
so necessary for high heads and high velocities. 
The spectacle-eye valve seemed to meet require- 
ments, but he disliked the tendency to slam existing 
in the rotary valve. This, however, might be 
effectively countered by the adoption of the rubber 
hose tightening device described in the paper, 
which had proved successful in the past on the 
ordinary butterfly valve. 

Major-General A. E. Davidson, D.S.O., observed 


| that it would be interesting to have some further | 


details of the built-up runners described by Mr. 
Thott. It seemed hardly desirable to rely on 
welded joints to take the heavy loads imposed on 
the runners. Perhaps some form of keying was 
used in addition to the welding. On the question 
of protection by stainless steel, it might be asked 
if there were any results available of marine pro- 
pellers so treated. 

Sir John E. Thornycroft said that while it was 
comparatively easy to put cast-iron tips on cast- 
iron propellers, he had had no experience of welding 
stainless steel on to a cast-iron blade, and very 
few cast-steel blades were made nowadays. Cast 


stainless blades had been made, but a demand for | 


The | 


them was not encouraged by manufacturers. 
best available bronze was used for ships’ propellers, 
but there was always trouble from cavitation. 
designer was handicapped in that his propeller 
would be made to conform to certain conditions of 
power, while it was often used with an overload. 
These higher loads would result in serious cavitation 
in unexpected places on the backs of the blades. 
Perhaps the trouble in water turbines resulted from 
the reverse condition, viz., underloading, with a 
big suction head, when the loss of pressure might 
result in the so-called molecular bombardment being 
more easily set up. 

Major E. N. Webb discussed the question of 
cavitation in Pelton wheels and suggested that the 
defects Mr. Fulton had referred to were a result of 
a modern general tendency towards increasingly 
This had resulted 
in complications of the geometrical conditions, 
which, in turn, caused the bucket to become more 
intricate in form, thus making scantlings and dimen- 
sions of too great a degree of fineness to be service- 
able. He believed that bakelite under-water 
bearings were being extensively used in certain 
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parts of the Continent for slow-moving shafts. It 
quite a number of cases. 

Mr. A. T. Quelch observed that erosion arising 
from cavitation in water-turbine runners and marine 
| propellers was not always comparable, as_ the 
| mechanical action in the latter might, in the former, 
| be complicated by the existence of chemical action. 
| His experience in making both runners and _ pro- 
| pellers had shown him that very slight differences 
| between blades would produce erosion on one blade 
‘and not on another. Further, in a propeller 
showing erosion, if a new blade were fitted to a 
| slightly different design it might be found that 
the area over which erosion took place had simply 
changed in position. What this sensitiveness in- 
volved might be visualised by considering a 
turbine-runner casting of about 4 ft. in diameter 


with some 20 blades. The cores were not only 
'complicated, but the spacing of them round the 
circumference had to be very accurate. It was 
|hardly surprising that local variations in the 
spacing between the blades might occur, and 
|that, in consequence, erosion only occurred on 
|one or two of the runners and not on all. The 


| blades of a water turbine could not be finished from 
| the nature of the case with anything like the same 
| degree of precision as those of a steam turbine. 
| Pelton-wheel buckets were troublesome to make in 
another direction; that was, in machining and 
polishing on the inside. 

Mr. Fulton, in replying, said that the position 
in which he had most frequently found cavita 
tion in Pelton buckets was at the outcut. As 
to the difference of opinion with regard to the 
adoption of a vertical shaft or horizontal shaft 
Francis turbine, he was still of opinion that the 
matter was often determined by prevailing fashion 
rather than by strictly technical considerations. He 
could not agree with Dr. Seewer that a vertical- 
shaft machine would have been a better type for the 
Burrinjuck installation. That gentleman's stric- 
; tures on the methods of fastening Pelton buckets 
| to the wheels were probably justified. The examples 
| quoted in the paper were not included as being 
| found reliable by his own experience, but merely to 
| indicate variations in present practice. He thought 
| there was more to be said in favour of the rotary 
valve than had transpired. 


| 
| 


| 








WEED-KILLING TRAIN ON THE 
GREAT WESTERN RAILWAY. 


ALTHOUGH, for the purposes of Ministry of Transport 
Returns, a railway system can be regarded as a complete 
entity, a more detailed sub-division of receipts and 
operating costs is necessary to ensure that each section 
is paying its way; and when local traffic, as on a 
branch line, no longer shows an adequate margin over 
the cost of maintenance, economy measures must be 
introduced to restore the balance. Road competition 
| for both passenger and freight traffic, during recent 
years, has led to considerable reductions in permanent 
way staffs on the less heavily loaded lines, and thus 
has added prominence to one of the incidental duties 
of the platelayer, namely, that of keeping the track 
free from weeds. Hitherto this has usually been done 
by hand, or by sprinkling powdered weed-killer on the 
ballast, to be gradually dissolved by dew and rain, and 
absorbed in solution by the weeds; but the greater 
distances now allotted per man on branch lines have 
directed attention to other means, and for some time 
experiments have been proceeding with the use of 
| liquid weed-killers which can be sprayed from a train 
} In motion. 

The method is not entirely novel, having been used 
| for many years in the United States and other countries, 
| but it is comparatively new to British railway practice. 
It may be of interest, therefore, to record some parti- 
culars of the train now operating on the Great Western 
Railway, which, by the courtesy of Mr. R. Corpmael, 
| M.Inst.C.E., Chiet Engineer, we were enabled to see 
| at work on the short single-line branch from Kidlington, 
}on the main Oxford-Banbury line, to Blenheim and 

Woodstock. 

The train normally consists of a tank engine, three 
converted locomotive tenders used as water tanks, a 
| tank truck containing 2,000 gallons of chemical in 
| concentrated solution, and a brake van, but the make-up 
may be varied slightly according to circumstances. In 
| the illustration, Fig. 1, an additional van has been 
| attached, and on the occasion of our inspection two 
| chemical tank trucks were included; but these are 
| modifications for convenience, and do not affect the 


| 


| 
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Fia. 2. 
design of the unit. The engine crew and guard are 
provided by the division in which the train happens 
to be working, but the spraying crew of two men 
travel with the train, bunks being provided for them 
in the van. 

The chemical used is ** Atlacide * (calcium chlorate), 
supplied by Messrs. The Chipman Chemical Company, 
Limited, London, and is employed as a solution in the 
proportion of 1 gallon of concentrate to 6 gallons of 
water, equivalent to a 7-2 per cent. solution by weight. 
The solution is made in the tenders, which are filled 
with water to six-sevenths of their capacity, topped 
up with the chemical, and the mixture stirred by 
internal steam jets. Each tender is filled with a 
sliding graduated gauge, and the three are connected 
by flexible metallic filling and levelling pipes, the 
pumping and spraying equipment being fitted only 
to one of the three, the rearmost in Fig. 1, on this 
page. 

The working tender carries a 4-in. horizontal single- 
acting pump operated by steam from the engine at a 
pressure of 100 lb. per square inch. By a suitable 
arrangement of isolating valves, the same pump is used 





to transfer chemical from the tank truck to the tenders, 


ARRANGEMENT OF SPRAY JETS. 


and to force the solution through the spray nozzles, 
the spraying suction pipe being carried down to a 
steel plate sump attached bel»w the water tank. By 
means of the levelling pipes all three tenders can drain 
by gravity into the sump. One filling suffices for 
approximately 25 miles of single track, about 400 
gallons of solution being sprayed per mile at the usual 
running speed of 20 miles per hour, which is regulated 
by a speedometer on the working tender and bell 
signals to the engine. 

The general arrangement of the spraying apparatus 
is shown in Fig. 2. At the time of our inspection, the 
number and position of the nozzles had been modified, 
three being fitted on the fixed pipe covering the 4-ft. 
way, and three on each of the side spray pipes. The 
side pipes are normally extended in line with the fixed 
pipe, but can be swung in to clear obstructions, and 
can be separately shut off if required. Guards are 
fitted over the rails, partly to protect the steel against 
possible chemical action, and partly to prevent the 
deposit of a greasy film which might cause wheel-slip 
in following trains. The total width that can be sprayed 
is about 16 ft. 

In spraying the Blenheim and Woodstock branch, 





the usual procedure, with the engine hauling the train, 
was departed from, for reasons of traffic. During a 
compulsory wait at Kidlington, the train was marshalled 
in the order most suitable for the return journey to 
Oxford, and on the journey from Kidlington to Blenheim 
}and Woodstock proceeded brake-van foremost. The 
| speed was therefore limited to about 5 miles per hour, 
|and the consumption of weed-killer increased to about 
| 600 gallons of solution per mile. The simplicity and 
effectiveness of the method of spraying was marked, 
the two operators, one at each side sprayer-pipe, 
gauging with great nicety the sweep of the outer jets 
so as to spray close to obstructions without risking 
|damage to the pipes. The day was calm, but it 
appeared, from the force with which the jets struck 
the ground, that they would not be greatly deflected 
by a side wind, even of considerable strength. 

The Great Western Railway Company is satisfied 
| with the efficacy of the system, which was developed 
in the Taunton division, and has announced that, 
| during the 1937 season, the train will cover about 
500 miles of branch line track, using in all some 300,000 
gallons of spray. Naturally, the cost of spraying will 
vary between one branch and another, according to 
the character of the route, and also because the train 
can only be worked through as opportunity serves, and 
on some days may spray only a few miles; but the 
experience gained in 1936, and during the present 
year, has established that the method compares 
favourably, in cost and efficiency, with those previously 
employed 





| 








TEMPERATURE CHART.— Messrs. J. H. Sankey and Son, 
Limited, Ilford, Essex, have issued a revised edition of 
their ‘** Heat Chart.” This gives a list of the melting, 
dissociation, boiling, or freezing points of a number of 
metals and other substances, together with a rough 
estimation of various temperatures by colour. The 
chart is printed on cardboard and is corded for hanging 
purposes. 


AERODROME LIGHTING EQuIPMENT: Eraeatum.—-We 
regret that in the sub-title to Fig. 4, on Plate XIX, 
published with our issue of April 16 last, the name of 
the material used in the form of moulded segments for 
the housing of a 6-kW floodlight made by Messrs. The 
General Electric Company, Limited, was printed incor 
rectly as ‘‘ Durastone.’’ The correct name is ‘* Urastone,”’ 
as stated in the description on page 429. It is made by 
Messrs. Cellactite and British Uralite, Limited, whose 
sales office is at Lincoln House, 296 302, High Holborn, 
London, W.C.1. 








THe French OckeAN-FLy1nG Boat “ Santos Dv- 
MONT.”’—The Blériot trans-Atlantic flying boat Santos 
Dumont , has recently undergone a complete overhaul 
at the Etang de Berre, Marseilles. Her overhaul has 
been thorough, as this was carried out after the aircraft 
had completed 30 crossings of the South Atlantic. 
Although slow by the latest standards, her top speed being 
140 m.p.h., she is stated to have proved reliable in 
all circumstances. The flying boat is a high-winged 
monoplane, fitted with four Hispano-Suiza water-cooled 
engines of 650-h.p. each, three of which are housed 
inside the wing, with the airscrews fixed to the leading 
edge of the wing. The fourth engine is placed tandem- 
wise behind the middle one. While the Rentes Dumont 
has been undergoing this overhaul, Messrs. Air-France 
have continued their weekly mail flights to and from 
South America, largely with 180-m.p.h. Farman four- 
engined land aeroplanes of the Centaure type. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at April 19, 
the number of insured persons between the ages of 16 
and 64 in employment in Great Britain (exclusive of 
persons within the agricultural scheme) was approxi- 
mately 11,394,000. This was 152,000 more than the | 
total for March 15, and 609,000 more than that for | 
April 27, 1936. There was an improvement in employ- | 
ment between March 15 and April 19 in nearly all 
the principal industries. It was most marked in| 
building, public-works contracting and stone quarrying 
(in which employment in March was adversely affected 
by bad weather), in coal mining, shipbuilding and | 
repairing, the engineering, metal goods, motor vehicle, | 
cycle and aircraft industries, the distributive and | 
tailoring trades, and the road transport, dock and 
harbour, and hote! and boarding-house services. There 
was also a seasonal improvement in agriculture. In 
none of the principal industries was there a marked 
decline in employment 





At April 19, the numbers of unemployed persons 
on the registers of employment exchanges in Great | 
Britain were 1,254,646 wholly unemployed, 128,655 | 
temporarily stopped, and 71,142 normally in casual 
employment, making a total of 1,454,443. This was 
146,758 than the number on the registers at 
March 15, and 376,787 less than at April 27, 1936 
The total comprises 1,141,011 men, 41,315 boys, 227,026 
women, and 45,091 girls 


less 


total of 1,454,443 registered unemployed 
included 1,293,666 persons who were applying for 
henefit or unemployment allowances. An analysis of 
these applicants according to the length of the last spell 
of registered ume mploy ment is as follows :—480,000, | 
or 37 per cent., less than six weeks ; 658,000, or 51 per 
cent., less than three months ; 832,000, or 64 per cent., | 
than months; and 321,000, or 25 per cent., 
twelve As the result of the increase | 
in applications for unemployment allowances under 
the arrangements for the second appointed day for | 
unemployment assistance on April 1, the statistics of | 
duration of unemployment now cover a larger propor- | 
tion of persons on the register than hitherto. Of the | 
additional numbers covered, a substantial proportion 
had been unemployed for long periods, and the figures | 
given above are therefore not comparable with those 


The 


less SIX 


months or more. 


for earlier dates 





At a meeting in London last week with representa- 


tives of the main-line railway companies, the three trade | , 


unions of railwaymen presented their claims for} 
increased wages and improved conditions. All the | 
unions asked for restoration of the balance of 1} per 
cent. of the reduction made in 1931, and the National 
Union of Railwaymen and the Associated Society of 
Locomotive Engineers and Firemen claimed, in addi- 
tion, restoration of the rates of pay for overtime, night 
work, and Sunday duty which were in force before 
1931. Other claims included by the National | 
Union of Railwaymen for a minimum wage of 50s, a | 
week for adult males, and a group by the Asso« xed 

| 





one 


Society of Locomotive Engineers asking for :—(1) Two 
weeks’ annual holiday with pay for locomotive men 
with twelve months’ service. (2) Cancellation of the 
provision for duty rosters up to a period of nine hours. 
(3) A guaranteed day for each time of signing on duty | 
on Sundays 
The Railway Clerks’ Association claimed :—(1)| 
Special increases of pay for members of the clerical | 
staffs for whom no promotion has been available for | 


some yoare (2) A reduction of hours of duty to 36 
a week. (3) Extra pay for time worked hetween| 


6 p.m. and 6 a.m. (4) Time off duty in lieu of Bank 
or other public holidays. Mr. Kenelm Kerr, who 
presided at the meeting, assured the representatives of 
the unions that the companies would give the claims 


and the arguments adduced their careful consideration, | 


| priate 





The claims of the men employed in railway workshops 
were discussed at a meeting in London last week of the | 
National Railway Shopmen’s Council. They were : 
(1) That the present deduction of 1} per cent. from | 
gross earnings should be terminated and base rates 
and the war bonus be consolidated. (2) That rates 
of pay should be increased by Id. an hour and that | 
in no case should the base rate be less than 50s. a week. 
(3) That 40 hours should constitute a standard week’s | 
work without any reduction in pay. (4) That each 
employee should be guaranteed a day’s pay for each 
day he is available for duty. (5) That each employee | 
should be guaranteed a standard week’s pay. (6) That 
each employee should be allowed 12 working days’ | 
holiday with pay a year. The meeting of the Council | 
was adjourned, after representatives of the men had | 
spoken in support of the claims. | 











| After 


| London omnibus men for a 74-hour day, a strike took 


| finally, depreciation of the currency 


| craftsmen 


| separately as to who shall represent them, decisions 
} ! 


G. 


ENGINEERIN 


A proposed national minimum wage for labourers in 
the engineering industry was discussed at a conference, 
in London last week, between the Engineering and 
Allied Employers’ National Federation and represen- 
tatives of the National Union of General and Municipal 
Workers and the Transport and General Workers’ 
Union. The minimum desired was 50s. a week with 
an additional 3s. for foundry labourers and an additional 





5s. for those employed in the London area. The rates 
at present in force range from 448. to 52s. 6d. a week. 
discussion which lasted for two hours, the | 
conference stood adjourned. 


a 


A delegate conference of the Mineworkers’ Federation 
| of Great Britain, which met in London last week, decided 
| that the notices to cease work authorised by the recent 
| ballot, should be tendered in every coal-field. They 
| are to terminate on May 22. The declared purpose of 
| the stoppage is to secure recognition of the Nottingham- 
shire Miners’ Association, which is affiliated to the 
Mineworkers’ Federation, by the Nottinghamshire 
Coalowners’ Association, and assurances that there will 
be no victimisation of the men who are on strike at 
Harworth. This is really less a dispute between coal- 
owners and coal-miners, than a difference between 
the Nottinghamshire Miners’ Association and the 
Nottinghamshire Miners’ Industrial Union. 





tepresentatives of the Confederation of Ship- 
building and Engineering Unions who met in Glasgow 
last week, decided to advise the apprentices who 
were on strike in the Clyde area, to resume work on 
Wednesday of this week. It was also resolved to with- 
draw, as from the same date, the embargo on overtime. 
The stoppage of overtime was, of course, a breach 
of agreements with both the engineering and the 
shipbuilding employers 


The parties having failed to agree on the claim of the 


place on the expiry of the current agreement on Friday 
at midnight. All the central London services were 
affected. Following the failure of the negotiations 
between the London Passenger Transport Board and the 
Transport and General Workers’ Union, the Ministry 
of Labour set up a Court of Inquiry under the Industrial 
Courts Act, appointing as members Mr. J. Forster, 
who acted last vear as neutral chairman in the negotia- 
tions which led to the agreement between the South 
Wales Miners’ Federation and the Bedwas Colliery 
Company, Sir Arthur Pugh, a former president of the 
Trades Union Congress, and Mr. Basil Sanderson, 
chairman of the Shipping Federation. The Court’s 
terms of reference are :—To inquire into and report 
upon the question of the hours of work, the working 
conditions, and the circumstances of the employment 
of drivers and conductors in the London central omnibus 
and the matters in issue between the London 
Board and the Transport and 
General Workers’ Union. The Court sat for the first 
time on Monday last. Its investigation will be 
helpful, but neither party is obliged to accept its 
award, 


service 
Passenger Transport 


Addressing an open-air political demonstration at 
the Lustgarten, Berlin, on Saturday last, Herr Hitler 
declared that an increase of wages in Germany was 
If wages were increased, he said, prices 


impossible. 
to be advanced and that would mean, 


would have 


hac ke d 


American 


Bills 
of the 


by the Metal Trades 
Federation of Labour, which have 
been introduced in both Congress and Senate at 
Washington, seek to amend the Wagner-Connery 
Labour Relations Act so that, in union representative 
elections, employees belonging to any particular craft 
may, by a majority vote, have that craft “ an appro- 
collective bargaining unit.” In a statement 
on the subject, Mr. Frey, the president of the Metal 
Trades Department of the American Federation of 
Labour, explained that many industries, particularly 
those engaged in mass production frequently employed 
so many unskilled and semi-skilled workers that skilled 
were often in a minority. “It seems 
obvious,” he went on to say, “ that should the groups 
of skilled workers be denied the privilege of voting 


Department 


of the National Labour Relations Board in connection 
with elections held could seriously handicap, if not 
actually destroy, local unions” of craftsmen which 
have “ existed for many years.” 


The position at home and abroad was explained 
in a memorandum presented by Mr. F. Leggett, 





principal assistant secretary to the Ministry of Labour, 
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at a sitting last week of the Committee appointed to 
examine the question of holidays with pay. Mr. 
Leggett said that before the war wage-earners were 
not, as a rule, paid wages for holidays, but immediately 
after the war the practice of granting holidays with 
pay spread to many industries, until now it was 
estimated that the number of manual workpeople 
thus covered was between 1,500,000 and 1,750,000. 
In addition, large numbers of salaried clerks and shop 
assistants and other salaried employees were regularly 
granted holidays with pay, as well as many workers 
on “standing” wages and wage-earners employed 
by individual firms who were not parties to collective 
agreements. 


‘The majority of agreements, Mr. Leggett said, 
provided that payment should be made for public 
holidays and for a certain additional period varying 
from three to twelve days in each year. Payment for 
this period was usually conditional on the employee 
having had six or twelve months’ service, while in a 
number of cases the extent of the holiday was directly 
governed by the length of service. The service qualifica- 
tion was occasionally linked with a stipulation as 
to good time-keeping or absence without sufficient 
cause, and there were also instances of payment for 
holidays conditional on good conduct and the rendering 
of patriotic service. In reply to Mr. Emest Bevin, 
Mr. Leggett agreed that the practice of payment for 
holidays was growing, and was becoming more and more 
recognised as a necessary part of industrial social! 
welfare. 


’ 


There is no doubt,” the Ministry of Labour says 
in its report for 1936, “‘ that the existence of consti- 
tutional machinery, based on agreements between 
organisations, maintained wages during the depression 
at a higher level than would otherwise have been 
possible and stimulated other means of reducing costs. 


| The usual desire of workpeople to obtain higher wages 


as soon as there is an upward trend in industrial condi- 
tions furnishes an opportunity for irresponsible elements 
to encourage unconstitutional action and so makes it 
difficult for responsible authorities to preserve the 
constitutional machinery which has been built up by 
many years of effort. The fact that unofficial disputes 
so often result in failure is less obvious than a success 
here and there. The year was marked by a strong 
resistance to unofficial methods, and this was probably 
due to a recognition of the fact that such methods tend 
to destroy organisation and, indeed, that they are 
sometimes adopted with that object. Many cases 
emphasised the necessity of taking all possible steps to 
avoid delay in dealing with causes of dispute, especially 
subjects of discontent within workshops.” 


A memorandum on the long hours of young workers 
has been sent to the Government by the Committee on 
Wage-Earning Children. It emphasises the need for 
giving effect to the recommendations of the Depart- 
mental Committee on the Hours of Employment of 
Young Persons in certain unregulated occupations. 
The committee, it is stated, are glad to learn that it is 
the intention of the Home Secretary to include within 
the scope of the Factories Bill, young workers employed 
in connection with factories, docks and warehouses, 
but they are most anxious, it is added, that this 
decision should embrace all types of work entered upon 
by van boys. “ There will still remain, however,” the 
memorandum proceeds, “large numbers of young 
persons employed as van boys, lift boys, page boys, 
attendants at cinemas and other places of entertain- 
ment and in like occupations, for whom fresh legislation 
is urgently required. The committee hope that the 
Government will accept the view of the Departmental 
Committee that the need ‘immediate’ and will 
introduce a Bill in the course of the year.” 


18 


The April issue of the Royal Bank of Canada’s 
circular says that in a number of lines the gains of the 
U.S.S.R. are significant and constitute an important 
factor in world production. ** In pig-iron, for instance,” 
the writer states, “ Russian production was almost 
one-half as large as that of the United States in 1936. 
Between 1929 and 1936, Russia’s proportion of world 
pig-iron production increased from 4 per cent. to 
16 per cent. For 1936, the provisional rating of the 
nations in terms of world production of pig-iron is as 
follows: United States, 34 per cent.; Germany, 17 ; 
U.S.S.R., 16; France, 7; Great Britain, 6; Belgium, 
3; and Japan, 3 per cent. World production of pig- 
iron in 1936 was 93 per cent. of that in 1929. In 
steel the story was much the same, except that Great 
Britain stood fourth and that total steel production 
was about 4 per cent. larger than in 1929. The ratings 
of the chief nations for 1936 are as follows: United 
States, 45 per cent.; Germany, 19; U.S.S.R., 13; 
United Kingdom, 10; and France, 5 per cent.” 
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MARINE REDUCTION GEAR FOR 
WHITE COMBINED STEAM ENGINE. 


From the description given in our issue of March 23, 
1934,* it will be recalled that the distinctive feature 
of the ** New Economy ”’ steam engine developed by 
Messrs. White’s Marine Engincering Company, Limited, 
of Hebburn-on-Tyne, is the use of a high-pressure 
reciprocating engine and an exhaust-steam turbine, 
geared to a single wheel on the propeller shaft. The 
reciprocating engine drives through a single-reduction 
gear, but the higher speed of the turbine requires 
double-reduction, the conjunction of drives calling 
for a high standard of accuracy in design and workman- 
ship to ensure vibrationless operation throughout the 
speed range. Since the pioneer sea-going installation 
in the SS. Adderstone, other sets have been completed, 
and several more are in hand, as mentioned by Mr. 
W. A. White, the inventor of the system, in his 
paper read last month before the Institute of Marine 
Engineers. By courtesy of Messrs. The Power Plant 
Company, Limited, West Drayton, Middlesex, we are 
now enabled to describe and illustrate the gear unit 
for one of these later vessels. designed for a maximum 
output of 1,800 h.p. at a propeller speed of 90 r.p.m. 

Fig. 1 herewith shows the gearing and the cast-iron 
case, with covers removed, but owing to the size of 
the main gear-wheel it is necessary to refer to Fig. 2 
to follow the arrangement on the turbine side. The 
gears are of the usual double-helical marine type, 
cut in the shops of Messrs. The Power Plant Company, 
Limited, on machines of their own design, by relief- 
ground hobs which were also manufactured by them. 
The reciprocating engine, which develops 1,000 h.p. 
at 305 r.p.m., is direct-coupled to a solid forged quill 
shaft, 7 ft. 5 in. long and of 5} in. maximum diameter. 
of 3 per cent. nickel steel. The other end of the quill 
shaft is connected by a Bibby coupling, to be seen 
in the left foreground in Fig. 1, to a pinion sleeve. The 
pinion, of carbon steel, of 45 tons per square inch tensile 
strength, and integral with the sleeve, has 45 teeth, 
of 3 diametral pitch, and is supported in white-metalled 
bearings 8{ in. in diameter and 12 in. long. 

The drive from the turbine is taken through a sliding 
coupling, not shown in the drawing, to the first reduc- 
tion pinion, which is 14} in. wide, with 30 teeth, of 
5 D.P., and made from a 34 per cent. nickel steel, 
heat-treated and of 55 tons tensile strength. The 
power transmitted in this case is 800 h.p., at 3,446-5 
r.p.m. This pinion is solid with its shaft, and, running 
in 4}-in. bearings 6 in. long, engages with a first- 
reduction wheel having 261 teeth cut in a rim of 0-4 
per cent. carbon steel, shrunk on a cast-iron centre, 
mounted on a hollow shaft of 28-32 tons per sq. in. 


* ENGINEERING, vol, cxxxvii, page 347. 





forged steel. The wheel is pressed on to the shaft 
under a load of 200 tons, a key being fitted, as shown, 
for driving. 

From the first-reduction gear wheel the power is 
transmitted through a quill shaft, secured to the wheel 
shaft by fitted pins, and a pin-type coupling, to the 
second-reduction pinion. This has 36 teeth, of 3 D.P., 
and is made of 0-55 per cent. heat-treated carbon steel, 
with an ultimate tensile strength of 45 tons per square 
inch. The bearings of both the wheel shaft and the 
pinion shaft are the same diameter, 8% in., as those 
of the engine pinion shaft. The low-speed wheel has a 
0-4 per cent. carbon steel rim cut with'226 teeth and 
shrunk on a cast-iron centre, the face width of the 
wheel and its associated pinions being 27} in. The 
bearings for the main wheel are 13} in. in diameter and 
12 in. long, the maximum diameter of the forged steel 
shaft, which is 6 ft. long, being 164%» = An ©?! thrower 
is formed on one end of tae shaft, together with a solid 
coupling for connection to the propeller shaft. 

The tangential toot): pressures in the first and second 
reductions of the turbine gear, and the engine gear, 
are, respectively, 4,870 Ib., 21,600 Ib., and 27,500 Ib., 
corresponding to pressures per inch of face of 345 Ib., 
720 Ib.. and 980 Ib. The K values for pressure per 
inch/pinion diameter are, respectively, 57-5, 62-0, and 
65-0; and for pressure/ / diameter, 155, 210, and 252. 

The casing joint passes through the centres of 
the engine, low-speed, and second-reduction turbine 
shafts. The gears are lubricated by oil, pump-circulated 
through a strainer and external piping to spray jets. 
The used oil falls into a sump and is passed through a 
cooler before being re-circulated. The thrust of the 
propeller is taken by a separate Michell thrust bearing, 
not shown in the illustrations. The total weight of the 
gear unit is stated to be 28 tons. 








THE EFFECT OF PROTECTIVE 
COATINGS ON THE CORROSION- 
FATIGUE RESISTANCE OF STEEL.* 


By D. G. Sorwrrn, Wh.Sch., A.M.I.Mech.E., and 
Dr. H. J. Goven, M.B.E., M.I.Mech.E., F.R.S. 


THE present paper describes the results of an investi- 
gation of the protective effect of various types of coating 
on the resistance of 0-5 per cent. carbon cold-drawn 
steel, as used for streamline wires of aircraft, when 
subjected to alternating stresses in the presence of a 
spray of salt water. The investigation forms part 
of the joint programme of research on corrosion-fatigue 
which has been in progress during the last few years 





* Communication from the National Physical Labora- 
tory read before the Iron and Steel Institute on Thursday, 
April 29, 1937. Abridged. 
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at the National Physical Laboratory and the Royal 
Aircraft Establishment (R.A.E.), Farnborough. 

The essential requirements for a protective coating 
for such conditions are: (1) The coating must be 
adherent. (2) Either it must be anodic to the steel 
base, or it must be completely continuous and non- 
porous. Since in practice the latter conditions are 
difficult to secure and to maintain, it is preferable 
that the coating should be anodic and so continue to 
afford protection even when its continuity is broken. 
(3) Its mechanical properties must not be such as to 
cause a serious drop in the fatigue resistance in air, 
or if not sufficiently adherent to be able to transmit 
cracks to the steel, it must not crack at too low a 
stress and so render the protection purely anodic at 
an early stage. While a considerable amount of 
information exists as to points (1) and (2) above- 
the adherence of coatings on steel and their electrolytic 
behaviour towards steel—comparatively little is 
available as to the effect of coatings on the fatigue 
resistance in air. 

Material.—The material used for these tests was 
}-in. diameter steel wire to British Standard Aircraft 
Specification 5W3 (Streamline Wire Steel). The speci- 
fied and actual compositions and tensile strengths 
of the material used were as follows :— 


Composition. B.S.8S. 5W3. Actual. 

Per cent. Per cent. 
Carbon 0-5-0°6 0-50 
Silicon Not more than 0:3 0-110 
Manganese 0:5-0°9 0-54 
Sulphur . Not more than 0-05 0-020 
Phosphorus Not more than 0-05 0-010 
Tensile strength 52-62 tons per sq. 63-3-66-6 tons 

in. per sq. in. 


The material had therefore a somewhat high tensile 
strength. It was supplied by the R.A.E., Farnborough, 
in the form of straight bars, 10 ft. in length, cut from 
a coil and straightened. The material (except in the 
case of the aluminium-coated specimens) was tested in 
both the cold-rolled condition (as specified) and after 
normalising, the specimens being cut to length and 
cooled in air from 850 deg. C. after 20 minutes soaking : 
the heat treatment was carried out at the R.A.E., 
Farnborough. os 

The coatings consisted of zine (applied by galvanising, 
sherardising or electrodeposition), electrodeposited 
cadmium, sprayed aluminium (Schoop process), or 
phosphates, with or without an organic coating of 
enamel or boiled linseed oil. The galvanising was 
carried out to the instructions of the R.A.E. by the hot- 
dipping process in an industrial plant. The thickness 
of coating as determined chemically on two blanks 
of the same form treated at the same time was 0 -00218 
in. and 0-00168 in. The sherardising was carried out 
to the instructions of the R.A.E. by an industrial 











firm operating the process on a large scale. The 
thickness of coating as determined chemically on 
blanks treated at the same time was 0-00070 in. and 
0-00059 in., while nine specimens measured before 
and after coating gave the following approximate 
thicknesses (in ten-thousandths of an inch): 5, 5, 4, 
5, 5, 5, 6, 5,6 (mean 0-00051 in.). The zinc-plating 
was carried out at the R.A.E. The specimens were 
anodically cleaned in a _ sulpburic-acid/potassium- 
bichromate bath at 100 amperes per square foot, and 
plated in a zinc-sulphate/sodium acetate/gum arabic 
bath at 16 amperes per square foot, pH 4-2-4-5. 
The average thickness of coating (determined chemi- 
cally) was 0-00056 in. The cadmium-plating was 
carried out at the R.A.E,. The specimens were cleaned 
as for zinc-plating, and were plated in a cyanide bath 
at 8 amperes per square foot for 43 minutes. The 
average thickness of coating (determined chemically) 
was 0:00052 in. The phosphate treatment was carried 
out by an industrial firm to the instructions of the 
R.A.E. No estimate is given of the thickness of the 
phosphate coating, since the rough crystalline surface 
is easily damaged by the use of a micrometer, and 
chemical methods are rendered difficult by the nature 
of the coating. The aluminium-spraying was carried 
out at the R.A.E., by the Schoop process. The thickness 
of coating on two blanks was 0-0014 in. and 0-0017 in. 
by weighing, and 0 -0025 in. and 0 -0025 in. by measure- 
ment. Enamelling was carried out at the R.A.E. The 
enamel used was a pigmented oil varnish to Air Ministry 
Specification D.T.D.62, two coats being applied with a 
brush, except in the case of the aluminium-sprayed 
and enamelled specimens, to which one coat only was 
applied. The amount applied, determined by weighing 
and by measurement on four of the enamelled specimens, 
was 2-32, 1-74, 2-18, and 2-57 oz. per square yard. 
The oil used was boiled linseed oil, two coats being 
applied at the R.A.E. with a brush. The amount 
applied, determined by weighing and by measurement 
on four specimens, was 0-66, 0-41, 0-68 and 0-58 oz. 
per square yard. 

Method of Tests.—The tests were carried 
rotating-beam-type fatigue-testing machines at a 
frequency of about 2,200 cycles per minute. A uniform 
bending moment over the test portion of the specimen 
was induced by the application of equal upward and 
downward loads to the enlarged outer end of the speci- 
men, the inner end being gripped in the chuck of the 
machine. The method of application of the corrosive 
medium has been fully described in an earlier paper.* 
The test portion of the specimen was enclosed in an 
ebonite “ spray chamber,” the side of which carried 
an injector actuated by compressed air. By this means 
a very fine spray of a 3 per cent. solution of common 
salt in distilled water was injected directly on to the 
test portion. The form of specimen adopted was 
similar to that shown in Fig. 1 of the previous paper,* 
the parallel test portion being 0-275 in. in diameter 
by 0-75 in. long, joined by fillets of 1 in. radius to ends, 
respectively, 0-48 in. and 0-375 in. in diameter. The 
fatigue tests in air were carried out on an endurance 
basis of 10 million cycles, and those in salt spray on a 
basis of 20 million cycles. While no corrosion-fatigue 
limit exists, experience has shown that the 
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typical of corrosion-fatigue, and were extremely rusty ; 
in all other cases, however, the fracture was approxi- 
mately plane, and in most cases the amount of rusting 
was sufficiently low to enable the extent of the fatigue 
crack immediately before fracture to be seen. The 
surface of the uncoaved specimens was, of course, 
extremely rusty. A small amount of rust appeared 
on the surface of some of the aluminium-sprayed and 
enamelled, zinc- and cadmium-plated and galvanised 
specimens. The coating of the cadmium-plated speci- 
mens was apparently washed away at the point where 
the spray impinged, and it was in this region that 
failure of these specimens occurred. The enamelled 
specimens showed several cracks along the whole 
length of the test portion, each accompanied by 
deposits of rust. The aluminium-sprayed specimens 
had a white deposit of corrosion product (probably 
aluminium hydroxide) over the whole test portion. 
None of the sherardised or phosphate-treated and 
enamelled coatings showed any signs of damage, and 
the same applies to some of the zinc- and cadmium- 
plated and galvanised specimens and, except in the 
vicinity of the fracture, to the cadmium-plated and 
cadmium-plated and enamelled specimens. The surface 
under the coating of the tested specimens was found 
to be unattacked, except in the case of the cracks in 
the enamelled coating already mentioned, all three 
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types of cadmium-plated specimens and the enamelled 
Specimens (except at and around the cracks) retaining 
the polished surface of the steel below the coatings. 
Discussion of Results.—From the plotted results 
of the fatigue tests it was ascertained that the results 
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Normalised. 


Fatigue Fatigue 
| Limit Endurance Limits in Salt Spray. Limit Endurance Limits in Salt Spray. 
, in Air. in Air 
rype of Coating siaek 
Tons . 10 10’ 2 « 10‘| 2 x 10'| Tons 10" 10° 2 x 10° |2x10° 
per Per Cycles. ic yeles Cycles. | Cycles per Per Cycles. Cycles Cycles. |Cycles. 
Sq cent. | Tons per Tons per| Tons per| Per Sq. | cent. Tons per | Tons per| Tons per) Per 
} In Sq. In. | Sq. In. | Sq. In cent. In. Sq. In Sq. In Sq. In. | cent. 
\ 
. } ! 
None (U) 24-5 | 100 |10(2«10°)) 4-7 3-5 14 16 3(: ‘ ; 
/ : 24-5 | 2 7 5 6-4 100 10-3(2 « 10°) 6-4 oO 24 
Enamel (£) ; 22-8 Os 20-3 12-5 10-8 44 17-2 | 105 15-0 12-5 11-2 68 
Galvanising (G) 24-7 | 101 24-8 23-6 23-2 95 14-8 90 17-6 16°8 16-6 | 101 
Sherardising (S) 22-8 | 93 26-2 24-8 24-5 100 14°8 90 16-9 15-5 15-2 93 
Zinc-plating (Z) | 24-4 | 100 24-0 22-0 21-4 87 16-1 Qs 16-2 5-0 14:7 90 
Cadmium-plating (C) | 22-8 93 23-0 19-8 18-9 77 15-2 93 17-4 14-8 13-7 a4 
Cadium-plating 8 
+enamel (CE) | 23-2 95 25-0 19-1 17-7 72 15-8 96 17-2 14 13-5 a2 
Codium-plating ; 7 
+oll (CO) | 21-8 89 22:3 16-4 15-0 61 15-8 96 16 3 2 
Phosphate treatment | s ae cig = 2 
-+enamel (P£) | 22-8 93 21-2 12-5 10-7 44 17-8 | 108 17 13-8 12-9 79 
Aluminium spray (A)| 25-8 105 23-6 20-4 19-5 80 — — m > 
Aluminium spray | 
+enamel (AZ) | 25-2 | 105 26-0 24-6 24-1 98 _ —_ 


of a material under corrosion-fatigue can be reliably 
estimated from tests on this basis. A basis of 50 
million cycles would probably have been better, but 
the extensive programme and considerations of the 
time involved dictated the adoption of the lower figure. 

Examination After Test.—The fractures of the 
specimens tested uncoate’l were serrated in a manner 





* See ENGINEERING, vol. exxxvi, page 75 (1933). 


obtained in air are quite reasonably uniform. The results 
obtained in salt spray show a certain amount of 
“ scatter ” in a few cases, viz., galvanising, sherardising 
and aluminium and enamel (all in the drawn condition), 
and a smaller amount in other cases, viz., enamel, zinc- 
plating, cadmium and enamel (in the drawn condition) 
and galvanising and phosphate treatment and enamel 
(in the normalised condition). In all the other cases 
(more than half the total) very little scatter is revealed. 





In no case, with the doubtful exception of galvanised 
drawn material, is there any indication of a corrosion- 
fatigue limit. In the case of galvanising, the tests 
on normalised material show no indication of a corro- 
sion-fatigue limit, a break having actually occurred 
at about 100 million cycles. Also, in conformity 
with the authors’ previous work on steels, light alloys, 
and bronzes, the best representation of the S/N curve 
when plotted to a logarithmic scale is a straight line 
after a few million reversals are reached. The scatter 
appears to be most in the case of the galvanised and 
sherardised coatings—probably the most difficult 
processes to control of those applied ; thus, the two 
galvanised specimens investigated had coatings of 
0-0022 in. and 0-0017 in., while the sherardised 
coatings varied from 0-004 in. to 0-006 in. Less 
variation in thickness would be expected in the case 
of the electrodeposited coatings, which show remarkably 
little scatter. 

The results of the fatigue tests are summarised in 
Table XIV, in which are given the fatigue limits in air 
and the endurance limits in salt spray at one, 10 and 
20 million cycles. The fatigue tests in salt spray are 
shown plotted to a logarithmic scale on the same dia- 
gram in Fig. 11. Considering first the results of the 
tests in air, the fatigue limits vary from 89 per cent. 
to 108 per cent. of those for the uncoated material. 
Some of this variation may be due to variation of the 
tensile strength (the drawn material varies by about 
+ 2} per cent., and the normalised by from — 5 per 
cent. to + 4 per cent.). It appears safe, however, 
to draw the following conclusions: Zinc-plating does 
not appreciably affect the fatigue limit in air. This 
agrees with the work of other investigators. Cadmium- 
plating decreases the fatigue limit by about 6 per cent. 
No comparable figures are available. Sherardising 
and galvanising produce a slight decrease in the normal 
fatigue resistanve, which, however, does not exceed 
10 per cent. at most; in the case of galvanised drawn 
material, no decrease at all is present. This appears 
to differ considerably from the American results quoted 
by Harvey, Swanger and France, and Shelton and 
Swanger, which, in steels of similar hardness, show 
decreases of 14 per cent. to 55 per cent., but it agrees 
well with other work on steel wire* of unspecified 
strength, where the decrease is 5 per cent. 

Turning now to the results in salt spray, the zine 
group of coatings appears to give the best results, the 
mean decrease in corrosion-fatigue resistance (on a 
basis of 20 million cycles) as compared with the uncoated 
material in air being only about 2 per cent. for galvani- 
sing, about 34 per cent. for sherardising and about 
12 per cent. for zinc-plating. Again, the results for 
galvanising are much higher than the American values 
(28 per cent. decrease under milder corrosive conditions), 
the value for commercial zince-plating being also slightly 
better (12 per cent. decrease as against 19 per cent.). 
The results on galvanised materials are also slightly 
better than other previous results* (13 per cent. 
decrease). Aluminium-spraying plus enamel gives 
about as good protection as galvanising or sherardising, 
whereas spraying alone results in a reduced protection 
(about 20 per cent. less). The protection in the latter 
case and in the former when the enamel coating is 
cracked or washed away, appears to be almost entirely 
anodic, the aluminium being attacked with the forma- 
tion of a white dep<sit, presumably aluminium 
hydroxide. As usual, the sprayed coating is somewhat 
porous, as is shown by the small amount of rust present 
on the surface of the coating. 

The cadmium coatings give distinctly less protection 
than galvanising, sherardising, zinc-plating or alumi- 
nium plus enamel. These cadmium coatings as a 
class do not appear to be very adherent; on several 
specimens the coating has been entirely removed 
by the erosive action of the spray. It is possible that 
under less severe conditions, with the absence of any 
erosion, cadmium coatings would be of greater value. 
Phosphate treatment before enamelling, when com- 
pared with enamel only, appears to confer no benefit 
in the case of the drawn material and a little ben: fit 
only in the case of the normalised material. With 
regard to the effect of organic coatings, enamel by 
itself seems to afford a considerable measure of protec- 
tion, but it cracks or flakes off at some period in its 
eyclic history. It appears to be useful on aluminium- 
sprayed material, also to a slight extent on phosphate- 
treated material, but to have a slightly harmful effect 
in the case of cadmium-plating. Boiled linseed oil 
has a more harmful effect on cadmium-plating. The 
harmful effect is probably due to the coating (oil or 
enamel) cracking, and more localised corrosion being 
set up at the cracks. 

It is noticeable that the thickest coatings, viz., 
galvanising and aluminium-spraying (plus enamel), 
both about 0-002 in. thick, give very good results ; 
this, however, appears to be largely, if not completely, 
fortuitous, since, in the case of zinc, sherardising 
(0 -0005 in.) gives practically as good results as galvani- 





* See ENGINEERING, vol. cxxxviii, page 139 (1934). 
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sing and considerably better than -zinc-plating ‘(also 
0 -0006 in.), and, in the case of aluminium, the sprayed 
aluminium alone is by no means one of the best coatings. 
One additional feature of Fig. 11 is worthy of remark. 
It will be seen that as the corrosion-fatigue resistance 
increases with the application of better forms of coating, 
the slope of the straight portion of the log S/log N 
curve decreases in’ a fairly regular manner. This is 
indicated quantitatively in Table XV, in which are shown 
corresponding values of the ratio of the endurance limit 
(20 million cycles) in salt spray to the fatigue limit 
of uncoated material in air and of the “ stress ratio ” 
(i.e., ratio of stresses for a tenfold increase of the 
endurance for the straight portion of the curve). 

The authors have previously expressed the opinion 
that “the stress ratio may be regarded as a measure 
of the damage a material sustains due to corrosion- 
fatigue, the actual height of the curve being influenced 
also by the initial fatigue strength.” In this case the 
initial fatigue strength is the same in all cases (for 








TasBLe XV. 
As Drawn. | Normalised. 
‘ atio of ‘ | jatio of 
ype urance y | 
of | Limit (2 x 10” | Stress of | Limit (2 x 10° | Stress 
Coat- Cycles) to Ratio.| Coat- cles) Ratio. 
ing. | Fatigue Limit ing. | Fatigue Limit 
Uncoated. coated. 
| 
s 1-00 0-95 | @ 1-01 0-92 
AE 0-98 0-95 | Ss 0-93 0-95 
a 0-95 09 | Z | 0-90 0-93 
Zz 0-87 0-92 | © 0-84 0-79 
A 0-80 0-86} co | 0-82 0-86 
Cc 0-77 0-86 | CE 0-82 0-83 
CE 0-72 0-76 | PE 0-79 0-80 
co 0-61 0-73 | E 0-68 0-73 
E 0-44 o-62/ 0 | O-24 0-20 
PE 0-44 0-59 
U 0-14 0-35 











each of the conditions of material—drawn or norma- 
lised). Table XV shows that the above view is borne 
out by the present results. The divergence of the curves 
affords further evidence of the fact that a reliable 
estimate of the corrosion-fatigue resistance can be 
obtained from the results at 20 million cycles. 

General Conclusions.—The main results of the 
investigation may be summarised as follows: (a) The 
corrosion-fatigue resistance of streamline wire steel 
in salt spray may be increased by the application of 
galvanising, sherardising or aluminium-spraying plus 
enamelling to such an extent that the endurance limit 
at 20 million cycles is little, if at all, inferior to the 
fatigue limit of the uncoated material in air. (b) Alu- 
minium-spraying alone, also cadmium-plating, while 
not so good as the above, reduce the decrease in fatigue 
resistance to about 20 per cent. in place of about 
80 per cent. when uncoated. The results with cad- 
mium-plating are not improved by the addition of 
organic coatings (enamel or boiled linseed oil), the 
effect of which may indeed be harmful. (c) A coating 
of enamel produces a considerable improvement 
in the corrosion-fatigue resistance, but not to an extent 
comparable with the metallic coatings. Phosphate 
treatment before enamelling produces little further 
improvement. (d) Zinc-plating and aluminium-spray- 
ing do not decrease the fatigue resistance of the steel 
in air; galvanising, sherardising and cadmium-plating 
give slight decreases, not exceeding 10 per cent. at 
most. (e) No indication is given, at any rate up to 
20 million cycles, of the existence of any corrosion- 
fatigue limit, the log S/log N curves becoming straight 
after from less than one to 10 million cycles. The 
slope of the straight portion of the curve gives a good 
indication of the corrosion-fatigue resistance of the 
material, the actual value of the endurance limit 
being also affected by the initial fatigue strength. 








PRESENT TENDENCIES IN WATER 
TURBINE MACHINERY.* 
By A. A. Fuvton, A.M.I.Mech.E. 


WHEN reviewing modern water-turbine machinery 
and the changes which have taken place since Mr. 
E. M. Bergstrom’s paper before the Institution,+ what 
is most striking is the development achieved by the 
high specific-speed water turbine. The fact that it 
has occupied such a prominent place has had the effect 
of overshadowing what is happening with the other 
and longer-established water turbines. A great deal 
has lately been written on the subject of high specific- 
speed water turbines, so it is proposed to confine this 
paper to the consideration of present-day design of 
Francis turbines and Pelton water wheels. 





* Paper read before The Institution of Mechanical 
Engineers on Friday, April 30, 1937. Abridged. 

+ Proceedings, 1920, page 25, ENGINEERING, vol. cix, 
page 140, et seg. (1920). 





Regulation performance figures, in the case of Francis 
turbines at any rate, have not improved greatly, for 
the problem of quick closure is a matter of hydro- 
dynamics, and must remain so. In the case of Pelton 
wheels the problem is different, since deflection of 
the water is the usual method of control and resolves 
itself into how quickly the water can be, deflected, 
and so is primarily a mechanical matter. Steady 
improvement can be looked for here. But, while 
improved speed control with load thrown off can be 
obtained by this means, it affords no corresponding 
improvement in speed control with load thrown on, 
for then the principal factor is the time of acceleration 
of the water column, and this again is a matter of 
hydrodynamics. The same applies to Francis turbines 
equipped with pressure-relief valves which, of course, 
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materially assist speed control when the load is thrown 
off, but not when the load is thrown on ; for they do 
not operate with a pressure rise, such as follows a 
sudden gate opening, but only in response to a quick 
closing movement of the governor. 

Cavitation.—On the subject of cavitation as it 
affects water turbines considerable knowledge has 
been gained. The minimum requisite is that nowhere 
on the reverse side of a runner blade must the absolute 
pressure fall to, or below, vapour pressure, which is 
the condition inseparable from cavitation. To ascer- 
tain the absolute pressure at this point it is necessary 
to take into account not only the static suction head, 
but also the kinetic suction head as represented by 
the velocity in the water as it leaves the runner. To 
meet the required condition, the total of the two heads 
must not exceed the barometric pressure expressed 
in terms of feet head of water. In other words, 
H, + Hy $ Hz. 

In a Francis turbine the absolute velocity of dis- 
charge from the runner varies directly with the specific 
speed, as represented by the curve shown in Fig. 1. 
In the case of a high-head Francis turbine, which is 
always fairly low in specific speed, the velocity in 
terms of the total head may be low, but ostenlly is 
very high, so that the static suction head, of necessity, 
must be very small. In the case of one of the highest- 
head Francis turbines installed, where the head is 
950 ft., the output 17,500 h.p., the speed 600 r.p.m., 
and the specific speed 15-70, the coefficient obtained 
from Fig. 1 is 0-165. This gives a discharge velocity 
of 0-165 +/2 g H = 40-6 ft. per second, and a velocity 
head of 25-8 ft., leaving very little margin for the 
static suction head after due allowance is made for 
friction and other losses in the suction tube, and for 








possible local irregularities in the value of the discharge 
velocity. There are very few plants in existence where 
the total suction head, both static and kinetic, exceeds 
28 ft., and practically none where it exceeds 30 ft. 

With higher specific-speed Francis turbines the 
discharge velocity increases in terms of the head, but 
as the head in such cases is much lower, the actual 
velocity is not excessive. On the other hand, as the 
specific speed is increased, the form of the Francis 
runner changes from a narrow to a much wider shape. 
The effect of this is that, owing to the increasing 
absence of guiding, the point of lowest pressure does 
not necessarily coincide with the trailing edge of the 
runner. It is therefore no longer true to say that 
H, = H, + Hy, but a further term, Hy, has to be 
added to represent such a local difference in pressure. 
The equation then can be written 

(He — Ma) _ (a + By 
oe ae 
where H is the total net head. 

Now Ee + So) is known as the cavitation factor and is 
designated o. So if o is known, then for any given 
barometric height the safe value of H, is obtainable, 
because H, = H, — oH. Unfortunately it is a com- 
plicated matter to analyse the pressure conditions 
existing over the surface of a runner blade, so it is. 
usual to determine the value of Hy + Hy experimentally 
for a particular type and shape of runner. This is done 
by varying the values of H, and H in such a way as to 
find for any particular form of runner the value of o 
at which cavitation occurs, as shown by visual examina- 
tion or by a definite drop in efficiency. 

A typical curve, obtained in such a way by Thoma, 
is shown in Fig. 2, where o for Francis turbines is 
plotted against specific speed. It will be observed 
that for a specific speed of 15-70 the value of o from 
this curve is 0-03, which gives an allowable static 
suction head of 34 — 28-5 = 5-5 ft., or very nearly 
the same as by the other method using the velocity of 
discharge. For higher specific speeds, however, the 
Thoma curve must be used, for reasons already ex- 
plained. This is exemplified by taking the case of a 
Francis turbine for a head of 49 ft. and a specific speed 
of 80. From the Thoma curve the value of o for this 
specific speed is 0-47. This gives a permissible suction 
head of 34 — 0-47 x 49 = 11-0 ft. Now, according 
to Fig. 1, the velocity of discharge = 0-28 x 4/2gH 
= 0-28 x 56 = 15-7 ft. per second, from which a 
velocity head of 3-8 ft. is obtained. Such a result 
would appear to indicate that after making all possible 
allowances, a static suction head of not less than 22 ft- 
could be used. In face of the figure obtained from 
the curve giving values of o, such a result is of course 
impossible. 

Mention should be made of some of the subsidiary 
effects of cavitation. In localised cavitation brought 
about by imperfections in the finish of the blade 
surfaces, it is becoming just as general in the case of 
Francis turbines, as with Kaplan turbines, to use stain- 
less steel for the runners, because of the proved ability 
of this material to withstand such effects. It has also 
been observed that at partial gate openings, especially 
where a plant operates under a variable head, cavita- 
tion occurs both on the discharge and inlet edges of 
the runner. One possible explanation of this pheno- 
menon is that when the guide vanes are only partially 
open, the angle at which they make the water reach 
the runner blades is not correct, and consequently 
cavitation can arise due to this faulty guiding. Another 
is that at partial gate openings it is probable that the 
water velocities throughout the runner may not be 
identical with those obtaining at full load. In the 
latter case, and if the velocities happen to be higher, 
the conditions at the discharge side of the runner will 
be more favourable to cavitation effects. In practice 
this is what seems to happen, and in many cases the 
remedy is to employ air valves mounted on the suction 
casing and designed to open automatically at light 
loads. The admission of air in this way has the effect 
of preventing the occurrence of cavitation not 80 
much by reducing the suction head as by sweeping 
away the cavities as they form, in a somewhat similar 
manner to the operation of air slots on aeroplane 
wings. Usually a noticeable increase in output is 
observed when such air valves are in operation, together 
with a total disappearance of the knocking and banging 
in the suction casing, which is the usual accompaniment 
of cavitation. 

As to the incidence of cavitation on Pelton buckets, 
there are no definite contributing hydraulic conditions, 
and usually no general, but only isolated, attacks 
occur. On this account the explanation is rather to 
be found in the form and finish of the buckets them- 
selves. One of the commonest places for cavitation 
is at the back of what is known as the “ outcut” 
(Fig. 3). If the “cut-away” at the back has not 
a sharp enough angle, cavitation appears at the back 
of the tip, and in some cases results in holes eating 
right through to the face of the bucket. Cases have 
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been known to occur where, owing to the wrong design 
of the central “ cut-water ” between the bucket bowls, 
this sharp edge has been almost entirely eaten away. 
If holes appear on the face of the buckets, they are 
usually due to the presence of slight bumps left during 
the grinding of the face of the bucket. The presence 
of these bumps causes the stream of water to jump, 
and in leaving the surface cavities are formed which 
give rise to pitting (Fig. 5). These defects can be 
overcome by cutting away the metal to the correct | 
angle at the back of the outcut, and by grinding the | 
bucket surface in such a way as to eliminate bumps. 
Settings. —There seems to exist in the case of Francis | 
turbines (except those operating under high heads) a 
decided preference for vertical-shaft units, and in| 
the case of Pelton turbines for horizontal-shaft units. 
It is generally admitted that the vertical-shaft Francis | 
turbine is not readily accessible without first removing 
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the generator rotor above it, and this is recognised in 
the present practice of providing a removable section | 
in the suction tube to facilitate inspection or with- | 
drawal of the turbine runner from below. On vertical- | 
shaft plants where the quick removal or exchange of 
a runner is essential, as when a plant is operating under 
extremes of head and requires two interchangeable | 
runners with different characteristics, it has been found 
practicable to make the turbine and generator shafts 
hollow to allow a crane sling to pass through and handle 
the runners without any general dismantling of either 
the turbine or generator. As regards the horizontal- 
shaft arrangement, where there is no restriction at the 
site as to the size of building, the greater accessibility 
of all parts is definitely in its favour. The plant com- 
pleted in 1934 at Tummel, in Scotland, is a recent 
example of this arrangement of machinery.* It is 
often claimed that the horizontal-shaft arrangement is 
not attractive when considerable fluctuations in tail- 
water level occur, because of the difficulty of securing 
the required degree of watertightness for the electrical 
machinery. In spite of this recognised difficulty it is 
interesting to record that at the No. 2 plant now in 
course of construction at Burrinjuck by the New South 
Wales Government the machinery floor level is 33 ft. 
below maximum flood level, and the whole building 
has had to be made watertight to a height well above 
crane level. There is always the temptation in the 
case of horizontal-shaft units to keep the level of the 
centre line of the shaft high, with consequently increased 
risk of cavitation, for there are probably more known 
cases of cavitation occurring on plants with horizontal 
shafts than with vertical shafts. 

With the horizontal-shaft arrangement two, or even 
more, runners are practicable. The immediate advan- 
tage to be gained by multiplying the number of runners | 
is that for runners of the same specific speed the speed 
of the set can be increased, if other conditions permit, 
in proportion to the square root of the number of 
runners. This is evident from the specific speed fermula 
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* See ENGINEERING, vol. cxxxv, page 511 (1933). 
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required and zx the number of runners. On the other 
hand, if the speed is not increased to the limit permitted 
by an increase in the number of runners, but instead is 
kept the same or only slightly higher than that of a 
smaller number of runners, then the specific speed is 
reduced proportionately with the consequent advantages 
which this confers in the matter of reduced liability to 
cavitation. 

It is difficult to understand why the Pelton turbine 
with vertical shaft is so seldom used, the horizontal- 
shaft arrangement being almost universal. While it is 
very rare nowadays on vertical-shaft Francis turbines 
to have more than one runner, it is a simple matter 
to obtain the same effect in the case of vertical-shaft 
Pelton turbines, as it can be done by multiplying the 
number of jets. Such an arrangement with four jets 
is illustrated in Fig. 9. It has the merit that no inter- 
ference takes place between the discharge leaving the 
wheel from one jet and the next issuing 
jet. Multiplication of jets is possible 
with horizontal-shaft Pelton turbines, 
although at the moment the maximum 
number of jets per wheel is generally 
limited to two, owing to the relative 
vostliness, as compared with a Francis 
turbine, and to possible interference 
between jets. For a few exceptional 
many as three jets per 


cases, as 
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Fig. 10. 
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size is proportional to the size of the jets and there is 
also a more even torque. 

One inducement towards increasing the speed is that, 
within limits, the higher the speed, the cheaper the 
generator. These limits vary with the size of the 
machinery, but taking as an example the machine 
illustrated in Fig. 10, and supposing that it had only 
one jet instead of four, the speed would have been 300 
r.p.m., instead of 600 r.p.m. A similar machine runs 
at the quite ordinary speed of 428 r.p.m., whereas 
with one jet its speed would only be 214r.p.m. Fortu- 
nately, perhaps, cavitation does not impose any 
physical restrictions on Pelton turbines, but on the 
other hand their range of speed is definitely governed 


: . dD " 
by the wheel-jet ratio ; Not so very long ago a 
€ 


ratio of 10 and upwards was considered to be necessary 
if high efficiency at full load was to be obtained. 
Nowadays, except in cases of very high-head plants 
where the value of this ratio is too great to matter, 
high efficiencies at full load are being obtained with 
ratios down to about 7. 

The turbine at the Dolgarrog Extension, third unit, 
of the North Wales Power Company, Limited, which is 
illustrated in Fig. 10, has a ratio of 8-25, and the 
other machine referred to has a ratio of 9-00. The 
full-load efficiency in both cases reaches 87-5 per cent. 
This improvement is the direct result of the laboratory 
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wheel have been proposed and applied to as many 
as three wheels; but generally the number of 
wheels has been limited to two. A recent double- 
runner four-jet Pelton plant is illustrated in Fig. 10. 
It will be clear that a four-jet single-runner Pelton 
turbine is the equivalent of a double-runner Pelton 
turbine fitted with two jets to each wheel. The jet 
and bucket sizes will be the same, and the only differ- 
ence apart from the vertical shaft in the former case 
is the additional runner in the case of the horizontal 
shaft arrangement, which may be partly offset by the 
cheaper horizontal-shaft generator and the rather 
better accessibility of the runners for inspection. The 
multiplication of jets on a Pelton turbine influences 
the speed in just the same way as increasing the number 
of runners does in the case of the Francis turbine, and 
is governed by the specific-speed formula already 
quoted. It also means smaller buckets, since their 
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testing of models with different shapes and forms of 
buckets, using various outcuts and altering the number 
of buckets. Some designers are confident that the 
ratio can be brought below 7. The advantage of this 
reduction is obvious, since the speed of the set varies 
inversely with the diameter of the runner. 

Considerable interest was shown a few years ago, 
principally in America, in some form of head regainer 
or, as it was sometimes called, “‘ tail-water suppresser.” 
This usually took the form of applying the energy 
obtained from surplus water to accelerate the water 
in the tail race sufficiently to give a localised reduction 
in tail-water level at the outlet from the suction-tube. 
Usually, such surplus water is only available in times 
of flood, which generally coincides with high tail-water 
level. Such devices are in use on several plants in the 
United States, with varying degrees of success. Clearly 
it is the low-head plant which stands to benefit most 
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from such an arrangement, and it is only with it that 
storage is likely to be sufficiently near to the power 
house to divert water into the suction tube outlet 
without too great expense. 

Another interesting arrangement has been tried on 
a large scale in connection with the generation of 
power at the frequent falls on the main irrigation canals 
in the United Provinces in India. No interruption or 
alteration is permitted in the fixed flows down the 
canals and in installing turbines on the fall structures 
the foundations were not disturbed, and the whole 
water-turbine equipment is accommodated in limited 
headroom, namely, some 7 ft. to 20ft., depending on 
the actual height of the fall. To meet the condition 
referring to non-interruption of flow, it was necessary 
to embody as part of the structure an automatic gate 
of the falling-shutter type. This gate was situated 
on the downstream side of the turbine chamber, as 
shown in Fig. 11, which is a drawing of the plant at the 
Nirgajni Power Station, Ganges Canal Hydro-Electric 
Grid. Asits main purpose was to maintain a constant 
flow past the fall, it was designed to operate with a 
change of water level of 2 in. to 3 in., so that when the 
load on the turbines varied the automatic gate 
responded, and closed or opened according to whether 
the turbine load was increasing or decreasing. The 
presence of such a gate facilitates regulation, for, when- 
ever load is suddenly thrown off or on, the gates operate 
quickly and prevent any considerable alteration in the 
upstream level. 

A large number of such plants are now in service 
with heads varying from 7 ft. up to 20 ft. A variation 
of the arrangement has been introduced in that the 
turbines, instead of being erected on the falls them- 
selves, have been placed on by-pass canals. This has 
afforded more freedom in the choice of size and arrange- 
ment of the generating plant, although the automatic 
gates are still located on the falls themselves, and serve 
the same purpose as before. A description of the 
scheme has been given* by Sir W. L. Stampe, C.LE., 
the present Chief Engineer for Development of the 
Irrigation Department of the United Provinces Govern- 
ment. 

(T'o be continued.) 








A PRACTICAL TRIAL OF ROOFING 
SHEETS OF COPPER STEELS 
AND OTHER MATERIALS.+ 


By Sm Rospert Haprrecp, Bart., F.R.S., and 8. A. 
Matn, B.Sc. 


THE present paper gives a brief account of a series 
of practical trials of roofing sheets of special steels, 
with the results as regards their corrosion after a 
period of exposure of 9} years, conducted at the East 
Hecla Works in Sheffield of the authors’ firm, Messrs. 
Hadfields, Limited, with some general observations 
on the principles to be observed in trials of this nature 
to ensure their utility. At these works, with some 
50 acres of buildings, mostly protected by steel roofing 
sheets, the average quantity of sheets required during 
the years 1920 to 1935 amounted to no less than 84 tons 
per annum The maximum purchased in any one 
year was 145 tons. The steels concerned in these 
Tasie I.—Compositions of the Materials. 











| | 

aains Type. | « Si s P. | Mn.;| Cu. 
| 1 

Z, i se oS | | | | | 

| Per | Per | Per | Per | Per| Per 
5551. | Copper-bearing} cent.| cent.) cent. | cent. | cent.| cent. 

| steel— | | } 

| British ..| 0-05 | 0-06 | 0-027 | 0-041] 0-52| 0-35 
5553. | Copper-bearing| | } 

| steel— | | | 

| __ American | 0-13 | 0-02 | 0-034 | 0-062 /0-55| 0-22 
2239 .| Ingotiron  . .| 0-03 | 0-03 | 0-016 | 0-005 | 0-02 | <0-01 
5554. | Ordinary roof- | 0-07 | 0-03 | 0-022 | 0-051 /0-33| 0-022 


| ing sheets .. 
trials are two copper steels, of British and American 
origin, respectively, containing 0-35 per cent. and 
0-22 per cent. of copper, also a well-known brand 
of ingot iron. For purposes of comparison, sheets of the 
ordinary unalloyed type, representing those currently 
employed at these works for roofing purposes, were 
included. The compositions of these materials are 
given in Table I. 

Four separate roof sites, designated A to D, were 
chosen for these trials. These represent the varied 
conditions which exist over the respective buildings 
according to the nature of the operations conducted 
there. Site A is in the roof of the steel foundry, over 
core stoves and near a vent provided for the fumes 
in the foundry ; site B is in the roof of the open-hearth 
steel melting shop; site C is in the roof of the steel 





* Journ. Roy. Soc. of Arts, 1930-1931, vol. 79, page 
813. 

+ Paper read before the fron and Steel Institute, on 
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foundry over drying stoves; and site D is in the roof 
of the annealing shop. The external atmosphere, 
while not subject to the same amount of precipitation 
or content of noxious gases as in some other parts of 
Sheffield, is of a distinctly sulphurous and sooty nature, 
the works being situated in the River Don Valley, 
from which the noxious gases do not so readily escape, 
between Sheffield and Rotherham. In all cases, but 
to varying degrees, the inner surfaces of the sheets 
were subject to heat and fumes. 

The sheets were all of the same nominal thickness, 
18 8.W.G. (0-048-0-049 in.), and pitch of corrugation, 
and galvanised ; the weight of zine varied from 0-85 oz. 
to 1-35 oz. per square foot on each side. The actual 
thickness of each sheet was gauged before exposure, 
and the weight of the zine coatings was estimated 
chemically. At each location, A to D, there were one 
sheet unpainted and one or more painted, of each 
material. The size of sheet varied between 6 ft. by 2 ft. 
and 8 ft. by 2 ft. 6 in. The total number of sheets 
was 35. The painting was in accordance with the 
usual practice : Two coats of linseed-oil paint on the 
inside and one outside before fixing, and one coat on 
the outside after fixing. The sheets were placed in 
position, and the trial commenced on dates between 
February 15 and March 15, 1927. To date—December, 
1936—the period of exposure is 9 years and 9 months, 
during which there have been eight periodical inspec- 
tions, averaging 144 months’ interval. In the later 
of these inspections visual observation has been supple- 
mented by micrometer measurements taken on the 
edges of the sheets. 

Comparative Behaviour of the Various Materials.— 
Although no further painting has been done, none 
of the painted sheets yet shows any sign of failure. 
In the case of the unpainted sheets, it can now definitely 
be stated that the copper steels have proved distinctly 
superior and more lasting in this service than the 
ordinary steel. Two out of four sheets of the latter 
material are perforated near their bottom edges, and 
their edges are very thin though unbroken so far. 
The other two sheets are as yet intact, but are thinner 
at the edge than the corresponding sheets of the two 


copper steels. None of the copper-steel sheets is 
TaBLe II.—Thickness of the Sheets at the Edges after 
Exposure. 
Locations. 
Mark Steel. a — - 
| 
\ mt dD. 
‘ 7 i —_—_— 
5551. | Copper-bearing |} In. In. | In. | In. 
| steel—British ..| 0-049 | 0-053 | 0-044 0-040 
5553. | Copper-bearing } 
| steel— American 0-048 | 0-051 0-042 0-031 
2239. | Ingot iron .| <0-035 | 0-047 | Edges |<0-025 
} | gone. 
5554. | Ordinary roofing | | | 
| sheets .. ..| 0-039 | 0-052 | 0-023- —? 
| 
| 


0-025 | 
| | 





* Inaccessible for gauging. 
perforated, though at the more severe locations they 
are becoming thin at the extreme edges. The sheets 
of 0-22 per cent. copper steel have all wasted rather 
more than the corresponding sheets containing 0-35 
per cent., which are the best of the series. The sheets 
of ingot iron in three of the four locations are badly 
perforated. In two cases the edges are also wasted 
away. The thicknesses of the sheets at the edges after 
exposure are recorded in Table IT. 

The zinc coating had weathered off from the outside 
of all the sheets after five years from the beginning 
of exposure. Until this stage was reached, while the 
0-35 per cent. copper steel was giving definite indica- 
tions of proving the best and the ingot iron the worst, 
of the materials, the ordinary unalloyed sheets had 
appeared to show a slight superiority over those 
containing 0-22 per cent. of copper. At any period, 
however, the order of merit of the materials at each 
location was consistently the same. 

This applies also to the order of severity of the corro- 
sion at these different sites, as judged by the behaviour 
of any one of the four materials. The relative severity, 
however, has varied at different periods. Thus, for 
the first 74 years, the increasing order was D, A, B, C. 
At the present time it is B, A, D, C, this change coin- 
ciding with a definite increase in productive activity, 
which increased the corrosiveness of the conditions in 
locations A, C, and D, and less so at B. It is hoped 
to publish a more complete account of the trials when 
corrosion has proceeded to the point where a figure 
can be given for the life of each of the materials at 
each of the locations, such figure being determined by 
the occurrence of the first perforation. 

A further and supplementary trial on similar lines 
was commenced in October, 1929. This was concerned 
with a more recent type of steel, containing both copper 
(0-42 per. cent.) and molybdenum (0-10 per cent.), for 
which special merits are claimed in its use for roofing 
sheets. While the trial is proceeding satisfactorily, 





it is not yet (7 years 2 months) possible to express a 
definite opinion on the merits of this special steel 
containing molybdenum in addition to copper, though 
it is certainly wasting at a slower rate than the ordinary 
sheets exposed during the same period. 

Utility of Practical Trials of this Nature.—Apart 
from the experimental information obtained from these 
trials, which the authors trust may be useful to others 
concerned with similar problems, the results obtained 
prompt some remarks regarding the utility of trials 
of this nature. Where, as in such cases, readily 
available facilities in industry have to be utilised, and 
without disturbance to production, difficulties are 
encountered which are avoided in trials for which 
arrangements can be made specially. Nevertheless, 
by careful planning and observance of the conditions 
operating, the influence of those disturbing factors 
which too often nullify or render inconclusive the 
results of trials of this kind, can usually be circum- 
vented. The prime essential for success is co-operation 
between the works management and a trained scientific 
observer. In these days, this should not be difficult 
to arrange, even in a firm of only moderate size. In 
the present case, such co-operation enabled suitable 
sites to be chosen, providing a variety of conditions 
under which the materials could be tested, and without. 
which a correct assessment of their relative resistances 
to corrosion would not have been possible. 

Chemical analysis and careful measurement applied 
to the test materials have ensured that the results 
obtained are ascribed to the correct causes, while the 
reliability of the results themselves has been safe- 
guarded by care in examination, both visually and by 
measurement. The varying conditions resulting from 
varying manufacturing activity, which ordinarily 
might make it difficult to assess the value of results, 
are well taken care of by regular periodical inspections. 
This remark applies also to that uncertain and uncon- 
trollable factor the weather, the influence of which 
also is concerned in the present trial. It may be 
said, in fact, that the care taken for this purpose 
has been well repaid by additional useful and interesting 
observations on the wastage of the roofing sheets as 
affected by the changes from time to time in the 
activities of the firm. 

To these various points it is perhaps necessary to 
add the need for perseverance. In long protracted 
trials there is often, through the march of events and 
changing interests, a tendency for interest to flag and 
for care to be relaxed. This must naturally be resisted. 
In the present case, the promising results being obtained 
with roofing sheets covered with asbestos and others 
of a composite nature make it appear that they may 
quite possibly supersede plain galvanised sheets for 
roofing purposes in circumstances like those dealt 
with here. Nevertheless, it was considered useful to 
pursue the present trials, not merely to prevent the 
time and trouble expended in the original planning 
from being thrown away, but also because the results 
obtained, although directly concerned with sheets 
of a kind which may not represent the most favourable 
for future use, cannot fail to be of definite value in 
considering the economics of roofing problems. 








THE THIRD WORLD POWER 
CONFERENCE. 


(Concluded from page 480.) 


SPECIAL PROBLEMS IN REGIONAL 
PLANNING—continued. 


Section V. 


A BRIEF account of the successive stages in the 
development of high-tension transmission systems in 
France was given in a contribution entitled ‘‘ Integra- 
tion par Region des Moyens de Production et d’Exploi- 
tation des Entreprises d’Electricité Livrant & des 
Tiers,” presented by Messrs. P. Ailleret and J. Fallou, 
who said that the process of standardisation in regard 
to frequency had been effected before the establishment 
of the interconnecting lines, it such a manner as to 
facilitate the use of a common frequency of 50 cycles. 
In certain districts electrification of the railways 
had exerted a considerable influence on the process 
of interconnecting the transmission lines considered 
in the paper. Moreover, State authorities had pre- 
vented unnecessary expense and duplication in the 
work, which had led to the formation of regional 
groups of companies that operated on a geographical 
basis in regard to the areas served with electrical energy. 
It was claimed that all the schemes had been carried 
out under the most efficient technical conditions, 
so that a small excess over the demand was always 
maintained in order to make for a gradual extension of 
the various installations included in the general scheme. 

It followed from the information presented by Mr. T. 
Tsukuda, in his paper on “ Electric Power Projects 
for Future Supply in Manchukuo,” that, with the 
support of the Government and Messrs. The Manchurian 
Railway Company, many power stations had been 
established in the country within the period covered 
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by the years 1912 and 1921. Further, che capacity 
of the electrical machinery had increased from 7,000 kW 
to 50,000 kW between the years 1910 and 1920, and the 
great increase in the demand for power for suburban 
districts in the subsequent decade had given rise to 
rationalisation of the transmission lines. The principal 
consumers of power were associated with places situated 
on the railways joining Dairen and Harbin, about 
80 per cent. of the energy being required in the southern 
part of Manchuria, which was well served by the 
neighbouring coal mines and sources of water power. 
The energy was generated mainly at four central stations 
connected with the coal mines at Fushun and Suncha- 
wan, the hydro-electric installation working at Hsiao- 
fengmen, and the power plant situated at Dairen ; 
this combination of generating stations utilised 
transmission lines working at either 140 kV or 200 kV. 
Of the total power generated in the country for the 
year 1935, nearly 76 per cent. was produced in 
establishments situated in the various cities, and it was 
anticipated that 200,000 kW would be produced by 
means of hydro-electric machinery by the year 1945, 
when only 16-8 per cent. of the total energy would be 
generated in urban districts with the aid of waste 
coal from the collieries in the southern part of China. 

Mr. H. Barnholdt remarked, in his contribution to 
the subject of “ Regional Integration of Electric 
Utility Facilities,” that electrical energy was supplied 
to nearly 92 per cent. of the 1,200,000 inhabitants 
living on the 12,700 square miles covered by the 
transmission lines in Norway, about half of whom 
lived in the various cities concerned. Approximately 
sixty installations went to form an interconnected 
system containing generators with a total capacity of 
900,000 kW, practically all of which were operated 
by means of water power; the average daily produc- 
tion during the low-water seasons amounted to 
600,000 kW, with a peak load ranging from 700,000 kW 
to 750,000 kW. The surplus energy, the author con- 
tinued, was used mainly in operating electric boilers 
and smelting plants, and it had been found that joint 
working of the hydro-electric stations had resulted in 
a 15 per cent. increase of capacity during the dry 
seasons, partly because the most unfavourable periods 
of such seasons did not occur in the same year in 
the case of all the water-courses, and partly on account 
of the fact that the duration of low-water periods 
varied for different sources of supply in the country. 
Because all the auxiliary lines were short in length, 
and electrical energy was transmitted in all cases by 
means of three-phase current having a frequency of 
50 cycles, interconnections between the various com- 
panies had been facilitated to such a degree that most 
of the energy produced in Norway was generated by 
eight large undertakings. 

In view of the low cost for transporting fuel and a 
relatively constant demand for electrical energy in 
Holland, only a few generating stations in the country 
could profitably be operated in parallel, according to 
the report presented by the National Association of 
Managing Directors of Electric Supply Undertakings, 
under the heading of ** Regional Integration of Electric 
Utility Facilities.” In these circumstances the con- 
struction of transmission lines could only be justified 
on grounds of increased reliability in operation, since 
the lines yielded comparatively small direct profits 
apart from the possibility of thus decreasing the 
capacity of the machinery needed to satisfy the demand 
for power. This was further emphasised by the remark 
that it was only within recent years that the consump- 
tion of electrical energy had attained a value sufficient 
to cover the cost involved in the process of inter- 
connecting the transmission lines, since the increased 
demand necessitated the use of high-tension feeders 
for the distribution system of the country. Never- 
theless, mention was made of a proposal to interconnect 
13 or 14 of the principal power plants in Holland, but 
at the present time only a few of these stations 
were thus operated, and the application of the method 
to the other installations was to be carried out with 
the object of reducing the losses on capital involved 
in closing down the small plants. 

Mr. M. Manly expressed the opinion, in his paper on 
** Regional Co-ordination and Integration of Electric 
Utilities: The Federal Point of View,” that regional 


co-ordination of electric generating installations and | 
by the author had proved to be such that he doubted 


transmission lines was a matter calling for immediate 
attention in the United States of America. This was 
so because the great increase in the demand for electrical 
energy could not easily be satisfied by the capacity of 
the hydro-electric plants during periods of drought in 
the country, and engineering experience had shown 
that notable economies could be obtained with the 
aid of a properly arranged system of interconnections. 
The author touched upon the help that could be given 
on the part of the Government, with the object of estab- 
lishing a central agency consisting of a board of 
directors and national representatives for the control 
of the pooled resources under this heading. It was 
claimed that the procedure described in the paper 
formed the best solution to the various problems 
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associated with the development of large hydro-electric 
undertakings, since it ensured an abundant supply of 
cheap power for large industrial centres, on the one 
hand, and on the other the construction of public 
works for the improvement of navigation, irrigation, 
and the regulation of flood waters. 

The American Gas Association collaborated with 
Mr. T. Tidd in presenting a paper on “ Regional 
Integration of Electric and Gas-Utility Facilities,” 
which contained an account of the development of 
the electric “grid” in the Republic, a map being 
used to facilitate a comparison between the American 
and British systems. The procedure followed in the 
former case was further illustrated with reference to 
six schemes that covered different parts of the country, 
though the relative size of these undertakings varied 
between wide limits, from plants serving only part of 
a given State in the Union to ones supplying energy 
to a number of such federal divisions. The largest 
of the schemes mentioned involved machinery running 
in parallel with a combined capacity of 7,000,000 kW, 
for the supply of electricity within an area covering 
450,000 square miles. 

In regard tothe distribution of natural gas, it was 
recorded that natural gas with a high calorific value 
could be distributed economically over the country 
by companies working under conditions that implied 
adequate reserves of the commodity. On the other 
hand, in certain cases it was found possible and 
desirable to purchase either coke-oven gas, or gas 
obtained in the process of refining petroleum, for the 
purpose of enriching the water-gas generated at 
various places. It appeared from the paper that there 
was a set of limiting conditions under which natural 
gas could be used with profit in instances where 
different kinds of manufactured gas were available, 
such as was the case in the city of Indianapolis. The 
problem was much more complicated in regard to the 
country as a whole, since the existing establishments 
supplied not only gas, but also coke, which presented 
a situation that did not easily lend itself to the addi- 
tional purchase of natural gas. It was also stated 
that no system of amalgamation could entirely over- 
come the physical and economic factors encountered 
in the consideration of the general subject. 


Section VI.—RaTIONALISATION OF DISTRIBUTION. 


The papers contributed to Section VI dealt with 
the general subject of The Rationalisation of Distri- 
bution, among which was one by Mr. W. Grimm, 
entitled “ Rationalisation der Verteilung von Elek- 
trischer Energie und Gas.” To illustrate the import- 
ance of the gas industry in Switzerland in supplying 
heat for domestic purposes, the author classified the 
consumers associated with nine large establishments 
that, he stated, produced 70 per cent. of the gas used by 
the nation as a whole. In this classification no distine- 
tion was drawn between industrial and domestic users 
of the commodity, since the quantity of gas needed in 
factories was of only minor importance. It was said 
that the selling price of gas was greatly influenced by 
the fact that most of the plants concerned were muni- 
cipal undertakings, and the State utilised the industry 
as an indirect means of collecting revenue, in conse- 
quence of which progressive development of the gas- 
works had been restricted to a certain extent. To 
these adverse factors was to be added the competitive 
effect of other means for the supply of heat. 

Rural electrification in the country was discussed 
by Mr. E. H. Etienne, in a contribution under the head- 
ing of “ L’Electrification Rurale en Suisse,”’ where, it 
was remarked, statistical data on the consumption of 
electrical energy in the agricultural districts could not 
easily be collected, since rural and city communities 
were commonly supplied by a single transmission 
system. Farmers did not take full advantage of the 
service, in spite of the fact that nearly the whole of the 
rural population had access to a supply of electrical 
power, with the result that the application of electricity 
in such areas lagged far behina that associated with 
large centres of population. The class of consumers 
concerned was charged at rates that were about 20 per 
cent. less than those for the years previous to 1914, 
though the reverse was the case for the power used 
by the State in operating the national railways and 
postal services. The success of the scheme described 


if more efficient results could have been obtained by a 
centralised method of distribution over the rural parts 
of Switzerland. 

Mr. A. Antoine, in his paper on “ Rationalisation de 
la Distribution de I’Energie Electrique,’’ observed that 
in France the idea was gaining ground that the rate 
of charges for distribution of electrical energy should be 
based on a classification of consumers, because it 
appeared reasonable to arrange the scale of charges 
according to the value of the service thus rendered. 
After mentioning the governmental measures taken to 
mitigate the consequences of the economic depression 
during recent years, the speaker referred to notable 
advances which had been made in the sale of energy 





and the equipment required for its utilisation in a 
country where agriculture was of primary importance. 
The hope was expressed that the State would follow 
its practice of confining attention to the control of the 
industry without interfering with the management of 
the undertakings concerned. 

Further reference to the influence of agricultural 
considerations was made by Mr. R. Preaud, in a con- 
tribution to the subject of “‘ L’Electrification Rurale,”’ 
who said that a social problem was involved in the 
supply of electricity to the rural population, which 
amounted to about half the total and accounted for 
approximately one half of the nationalincome. After 
describing the administrative aspect of the present 
organisation, the author remarked that 32 per cent. of 
the 38,000 rural communities in the country were fully 
supplied with electrical energy, in addition to the large 
industrial centres, in which circumstances 15,000,000 
inhabitants in such parishes needed improved access 
to electric power. At the present time there were less 
than 4,000,000 people associated with the 2,000 parishes 
that were not connected in any way with transmission 
lines. It was stated that the total amount of money 
invested in this class of electrical undertaking amounted 
to 7,000 million francs, of which the Government had 
subscribed 43 per cent. in the form of subsidies and 
560 million francs at reduced rates of interest. 

Various legal aspects of his paper on “‘ Rationalisation 
of the Distribution of Electric Energy ” were discussed 
by Mr. J. R. Beard, with respect to existing conditions 
and future progress in Great Britain, where it was said 
that encouragement should be given to the use of four- 
wire alternating-current working within the range of 
230 volts and 400 volts, without involving a differentia- 
tion between the rate of charges for urban and rural 
districts. The author suggested that the best kind and 
size of area for distribution as a unit consisted of com- 
bined urban and rural districts ranging in size from 
1,000 square miles to 3,000 square miles, the size chosen 
in given circumstances depending on the load-factor 
involved. Since the areas supplied by municipal under- 
takings in the country were said to be too small for 
efficient working as units, the speaker proposed the 
establishment of compulsory powers with the object of 
grouping various generating stations owned by private 
and public bodies. 

In order to lessen the cost and improve the method 
of distributing gas in Germany, recourse had been had 
to increase of pressure on the supply mains, according 
to the information given by Messrs. W. Zschintzsch and 
R. Niibling, who added that further progress had been 
made in this direction by inter-connecting systems 
working on high- and low-pressure gas. It was said 
that there was a tendency towards basing the rate of 
charges for households on a tariff graded according 
to the quantity of gas consumed, but, on the other hand, 
a scale of “‘ zone tariffs” was preferred in the case of 
industrial users of the commodity. In regard to rural 
electrification of the country, Mr. R. Fischer and others 
remarked, in the course of their paper on “ Rural 
Electrification,” that about 80 per cent. of the farms in 
Germany were connected to transmission lines, and an 
increased demand for electric motors was recorded 
with particular reference to large farms covering 
from 50 acres to 250 acres. The use of electricity for 
heating purposes on farms generally was indicated by 
the statement that about 25,000 electric ranges and 
5,000 electric boilers were at present in use, which 
was accounted for by the interest taken in this field 
of application by the electric supply companies, who 
also attracted consumers requiring the greatest supply 
during the summer months, such as dairies, saw-mills, 
and brick-yards. It was said that the large stations 
operating with high-tension lines which supplied the 
power to rural districts were owned mainly by national 
bodies, who favoured a “ base tariff” rate, in addition 
to a low charge for each kilowatt-hour consumed 
in the agricultural districts of the country. 

The report presented by the Austrian Association of 
Electricity and Gas Works, entitled ‘‘ Rationalisation 
der Verteilung von Elektrischer Energie und Gas,” 
contained an account of the measures taken to lessen 
the cost of distributing electrical energy, on which point 
it was remarked that appropriate statistics must be 
prepared before a final rate of charges could be estab- 
lished. In view of the fact that the country was not 
fully developed in this respect, it was reasonable to 
anticipate that the rate of charges would diminish with 
increase of consumption. In regard to the gas industry 
of the country, it was recorded that notable improve- 
ments had followed the change involved in the use of gas 
for the purpose of heating when compared with that of 
lighting, which point was examined with respect to the 
cost of the commodity to consumers and the com- 
petitive effect of electricity for cooking purposes. 

Special importance was attached to the subject of rural 
electrification on account of the outstanding part 
played by agriculture in the economic structure of the 
country, in a report prepared by the Association of 
Electricity Works in Vienna, entitled “ Land-Elektris- 
ierung.”” The general problem was considered in 
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connection with the organisation of the methods used 
in distributing the power, the proportion of the cost 
carried by consumers in regard to the construction 
of the transmission lines, scale of charges for the energy, 
and sale of the equipment and appliances required in 
the agricultural fields of application. 

Messrs. E. Haidegger and V. Schoen pointed out, in a 
paper dealing with “ Rationalisation and Distribution 
of Electric Energy and Gas,” the technical and economic 
requirements needed to ensure rationalisation in the 
distribution of electricity in Hungary. Among the 
former were included the standardisation of frequency 
and voltage, co-ordination of the large generating 
stations covered by the survey, and decentralised 
regulation of the voltage. The establishment of a 
fair scale of charges was said to be the principal economic 
requirement of the industry concerned. Since the 
country possessed no long-distance mains for the 
distribution of gas, a study should be undertaken 
into the possibility of utilising the native deposits 
of brown coal instead of the imported coal at present 
used in the gas works, with a view to effecting economies 
in the manufacturing processes. After touching 
upon the cost of producing both electricity and gas 
in the city of Budapest, the authors proceeded to 
discuss the partial elimination of competition between 
the two forms of energy for domestic purposes. 

It was also recorded, in a paper on “ Rural Electrifi- 
cation,” by Messrs. F. Borus and L. Puskas, that the 
transmission lines in Hungary were usually supplied 
with electrical energy that was generated in the power 
plants associated with various collieries. The annual 
consumption of electricity for agricultural purposes 
was estimated to be about 26,000,000 kWh, corre- 
sponding to a vearly supply of 6-5 kWh per capita 
of the population concerned. It was noted that the 
power required for motors driving threshing and milling 
machinery accounted for the greater part of the energy 
consumed on farming establishments, and of the power 
thus utilised, 77 per cent. was generated at privately- 
owned works, the remainder being produced by 
the State and co-operative societies. In these circum- 
stances it was claimed that electric motors could 
successfully compete with other types of machinery, 
in view of the low rate of charges, which varied from 
0-18 pengé to 0-25 pengé per kWh, but development 
in this sphere, it was stated, had been retarded by 
the difficulties encountered in selling agricultural 
produce generally. It was remarked that the best 
prospects for this class of electrification were associated 
with village estates and dairy farms, but the expenses 
incurred in the course of constructing the necessary 
transmission lines prevented any immediate extension 
of the service to all the farms in the country. 

Mr. M. Deutsch and the Belgian Association of 
Electric Supply Companies each presented papers, 
entitled respectively “‘ La Rationalisation de I Industrie 
de la Production et de la Distribution de l’Energie 
Electrique ” and *‘ Electrification Rurale en Belgique,” 
in both of which attention was drawn to the advanced 
state which had been attained in the production and 
distribution of electricity. These papers showed 
the beneficial results obtained by means of the national 
policy on the matter, which were such that transmission 
lines covered all the communities in the country, with 
the exception of 35 villages having an average popu- 
lation of 400 inhabitants. This was said to have been 
achieved without financial help from the Government, 
in a manner that was discussed in detail by the authors 
of the papers. 

The various factors which affected the distribution 
of electricity and gas in the United States of America 
were examined by Messrs. N. R. Gibson and A. 
Forward, dealing with ‘“‘ National Distribution of 
Electric Energy,” which involved consideration of the 
relative proportion of the power required by different 
classes of consumers in the country. Examples were 
given to illustrate the effect of reduced scales of charges 
on the energy consumed in these circumstances, 
which was accounted for by the wide use of electricity 
for domestic purposes. The kind of industries served 
by electric supply companies was said to exert a con- 
siderable influence on the magnitude of the load-factors 
concerned, which point was discussed with reference 
to the utilisation of power for street-lighting, pumping 
operations carried out in stations owned by munici- 
palities, and other industrial services. The adminis- 
trative side of the national gas industry was reviewed 
in a manner that enabled the authors to define a 
number of terms used in this sphere of enterprise, 
such as diversity-factor and load-factor taken from 
the points of view of the producers, distributors and 
consumers of the commodity. 

In presenting his paper on “ Rationalisation of Distri- 
bution of Electric Energy,’’ Mr. T. Velander confined 
his remarks mainly to the problem of supply of power 
to large centres of population in Sweden, so that the 
discussion covered the distribution of manufacturing 
costs with special reference to the expenses incurred 
in changing from direct- to alternating-current systems. 
The statistical examination given in the paper contained 





comments on the “‘ polygon rate ”’ of charges in relation 
to its effect on the increased consumption of electricity 
in domestic spheres of application. In a paper on 
“* Rural Electrification in Sweden,” which was presented 
by Mr. H. Endholm and others, co-operative societies 
managed by the consumers were said to form the 
principal producers of power for use in the rural 
districts. The success obtained in work of this kind 
was indicated by the fact that the service was available 
on nearly 80 per cent. of the farm-land that was 
regarded as particularly suitable for electrification, 
and the Government had facilitated this by financing 
the smaller type of undertakings and establishing 
favourable laws for the co-operative societies, whose 
generating stations now covered about one-third 
of the agricultural areas implicated in the scheme 
of electrification referred to by the authors. The 
National Water Power Administration also had 
exercised a beneficial influence on the enterprise and 
furthered the research undertaken with the object of 
extending and improving the use of electrical energy in 
the rural parts of the country. 

Mr. R. Ross, in his contribution under the heading of 
* Rationalisation of Distribution of Electric Energy,” 
said, in regard to households, which accounted for 
about 80 per cent. of the consumers, that 5-42 cents 
per kWh represented the average cost of electricity 
in the United States of America taken as a whole, 
though the values for the various cities, of course, 
varied within certain limits. For example, the lowest 
rate and the highest annual consumption per capita 
of the inhabitants were found in the State of Washing- 
ton, where the respective values were 2-7 cents per 
kWh, and 1,104 kWh per inhabitant; the highest 
average rate, amounting to 8 cents per kWh, was 
associated with Louisiana, where the mean annual 
consumption was 471 kWh per capita of the population 
concerned. In view of the fact that it frequently 
cost from eight times to ten times as much to transmit 
and distribute power as it did to generate the energy, 
the process of transmission had been very carefully 
examined before the present high efficiencies in this 
respect had been achieved, but the same remark 
could not be made in regard to the cost and efficiency 
of distribution. The overall efficiency for the trans- 
mission lines in the cities was stated to be 80 per cent., 
but with the aid of modern methods that figure could 
easily be increased to 88 per cent. It was added that 
the influence of municipal plants was much more 
effective than State regulations in reducing the scale 
of charges for lighting and power purposes, and this 
point was elucidated with reference to the legislative 
requirements of private companies on the one hand, 
and municipal undertakings on the other. 

** Denmark’s Agriculture and Electrification” was 
the title of a paper by Mr. V. Faaborg-Anderson, who 
utilised a map to indicate the noteworthy progress 
which had been made in transmitting high-tension 
current over the rural parts of the country, the work 
having been effected without cither State aid or 
control. The use of a common frequency of 50 cycles 
on the distributing system working at pressures within 
the range of 220 volts and 380 volts had facilitated 
the construction of the necessary transformer stations 
and poles for the lines, typical examples of which 
were illustrated in the paper. After touching upon the 
size of the motors used under specified conditions of 
load per acre involved, the author referred to the 
annual cost for energy in the case of different sizes of 
farms, the cost being based on a rather complicated 
system of charges for the power utilised in this class of 
enterprise. It was noted that in certain agricultural 
districts about 50 per cent. of the farms had access to a 
supply of electrical energy. 

Mr. 8S. E. Britton, in the course of his paper dealing 
with “ Rural Electrification in Great Britain,” expressed 
the opinion that this kind of service was possible 
when the revenue amounted to 20 per cent. of the 
capital cost of the distributing system. The subject 
was illustrated with the aid of statistical data per- 
taining to the number of workers employed on the 
land in farms of various sizes, which afforded a means 
of examining the quantity of electrical energy used by 
different classes-of rural communities. The scheme of 
rural electrification developed by the city of Chester 
was taken as an example of the progress made in this 
country, to which was added a summary of opinions 
expressed by 22 farmers who used appreciable quantities 
of electrical energy on their properties. 

The report presented by the Dutch Association of 
Managing Directors of Electric Supply Companies, on 
“ Rural Electrification,” showed that, with the excep- 
tion of some districts in the south of Holland, municipal 
enterprise had electrified all the rural parts of the 
country. The work had been carried out without 
financial aid from the State, since it was felt that the 
undertaking as a whole should be self-supporting, 
and this had been achieved by means of guaranteed 
consumptions on the part of the consumers concerned. 
About 98 per cent. of the nation had thus been given 





a supply of electricity from the low-tension trans- 


mission lines used for the purpose, and endeavours 
were at present being made to secure a flat rate of 
charges for both lighting and power services to 
households, but companies engaged on distribution 
were charged on a basis of kWh taken from the 
generating stations. In view of the lack of a well- 
defined national policy in regard to rural electrification, 
electrical energy was used by the inhabitants of the 
countryside mainly for the purpose of lighting, but 
not, in general, for power. 

Mr. A. Lucchetti presented a paper on “ Rural 
Electrification in Puerto Rico,” where it was said 
hydro-electric installations afforded the most economical 
means of power, and the rate of charges for the energy, 
which was fixed by the Government, applied universally 
to the same class of consumers situated in both the 
rural and urban parts of the island. The scale of 
charges for domestic and industrial users situated in 
towns and cities commenced at the rate of 8 cents 
per kWh and decreased by a series of “ block” 
stages, according to which purchasers with a monthly 
consumption in excess of 200 kWh were charged 
at the rate of 1-5 cents per kWh, and the figure was 
reduced to 1 cent per kWh for monthly demands 
exceeding 700 kWh. Further, electrical energy used 
for agricultural purposes was sold at an average price 
of 1-8 cents per kWh, which charge was reduced to 
the rate of 1 cent per kWh when the consumer's 
monthly requirement exceeded 300 kWh. It was 
noted in the paper that the State devoted special 
attention to the supply of electricity to rural districts, 
which accounted for the increasing number of con- 
sumers in such communities. 

Finally, two papers dealt with “‘ Rural Electri- 
fication in the United States of America,” which were 
given, respectively, by Mr. R. Reed and Mr. M. Morgan, 
who discussed various economic and geographical 
aspects of the general problem in its relation to the 
density of population associated with the electrified 
farms engaged on growing certain kinds of crops, 
and the effect of the periods of tenure on future progress 
in this direction. Great possibilities were said to exist, 
since about 75 per cent. of the 7,000,000 farms in 
the Republic continued to use hand labour in trans- 
porting potable water from the wells to the farm- 
houses, and oil lamps for lighting purposes. Extension 
of the service into this field of application seemed to 
necessitate a Government subsidy, since the results 
already obtained made manifest the great social value 
of electrical energy to agricultural communities, and 
electrified farms stabilised and increased the financial 
returns to those working on the land. While most of 
the rural transmission lines were owned by private 
companies, it was said that the Government now 
encouraged municipal enterprise in this connection, 
which promised to yield beneficial results because 
common interests were to be found in agriculture on 
the one hand and industry generally on the other. 








THE HETEROGENEITY OF STEEL 
INGOTS. 


Tue Seventh Report on the Heterogeneity of Steel 
Ingots, submitted by a joint committee of the Lron and 
Steel Institute and the British Iron and Steel Federation 
to the Iron and Steel Industrial Research Council, was 
presented for discussion at the annual general meeting 
of the Iron and Steel Institute, on Thursday, April 29. 
As has been the case with several of the previous 
reports, the present—which is a bound volume of 
238 pages—is divided into a number of sections, each 
containing particulars of a research having a bearing on 
the subject under consideration. 

In the first or introductory section of the report, the 
Committee give a review of the knowledge extant on 
the freezing of killed-steel ingots in an endeavour to 
assist in directing thought, and perhaps experiment, 
to certain outstanding difficulties which yet remain 
to be dealt with before an adequate picture can be 
obtained of the mechanism of the freezing of killed 
steel into the form of the crystal aggregate which 
constitutes the ultimate ingot. They draw attention 
to, and discuss, the very thin chilled outer skin, the zone 
of columnar crystals within this skin and the region 
of equiaxed crystallisation within the columnar zone 
constituting the greater part of the ingot. Various 
theories put forward to explain the greater purity of 
the lower central portion of this zone are also dealt with. 
In Section II are to be found the results of a valuable 
research, conducted by Dr. T. Swinden, on the com- 
position variation from the outside to the ecntre of a 
basic Bessemer rimming-steel ingot. The distribution of 
the elements has been determined in a meticulous 
manner which, we believe, has not previously been 
attempted, and the results, while implementing and 
extending our knowledge of rimming steel, have also 
a much wider bearing on the general subject of hetero- 
geneity. For example, the results show that it is now 
definitely established experimentally that manganese 
and sulphur do not segregate together. 
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Several sections deal with inclusions and with the 
determination of oxygen and gases in iron and steel. 
The first of these (Section III) contains an account by 
Mr. J. H. Whiteley of an investigation on inclusions 
in a series of bath samples from an electric furnace. 
According to this investigation, sulphur in ordinary 


steels solidifies as iron sulphide, which changes later to | 


manganese sulphide in the solid steel. This suggestion, 
needless to say, carries important implications regarding 
the segregation phenomena associated with manganese 
and sulphur. In the second portion of this section, 
Dr. T. Raine and Mr. J. B. Vickers, working under the 
direction of Professor J. H. Andrew, give the results 
of the determination, by both the alcoholic-iodine 
extraction method and the vacuum-fusion method, 
of the oxygen content in the various samples studied 
by Mr. Whiteley. This contribution is particularly 
interesting in that it the first to contain oxygen 
determinations conducted in accordance with the 
approved procedures agreed to as a result of collabora- 
tion with the Oxygen Sub-Committee, whose report 
occupies the section immediately following, namely, 
Section IV 

This, the first report of the Oxygen Sub-Committee, 
contains a description of the first attempts at a complete 
and systematic study of the methods for the determina- 
tion of oxygen in steel, with a view to their development 
and co-ordination. The vacuum-fusion, alcoholi 
iodine, and the chlorine methods are described in 
detail, and the report concludes with a commentary 
on the advantages and limitations of the methods dealt 
with and on the results obtained. It is proposed 
that the Sub-Committee should continue this work 
with particular reference to the improvement of the 
vacuum-fusion method in the direction 
cheaper types of equipment, and to the possibilities 
of fractional evacuation for the determination of the 
oxygen fraction occurring in the different oxides. 
Further, it is fully recognised by the Sub-Committee 
that the iodine extraction method has definite limita 
tions, and work is continuing on the influence of various 
elements and their interference with the determination 


18 


of oxides by this method. Similarly, the chlorine 
method is being studied with special reference to 
the relative merits of the chlorine and iodine methods, 


in particular for steels in which special elements occur 

In Section V are given the results of some further 
experiments on gases in iron and steel, and their effect 
on the solidification of ingots, which data have been 
Swinden and Mr. Stevenson. 
VIIL of the Sixth 
experiments were described 


communicated by Dr. T 
It will be recalled that in 
Report of the Committee, 
which showed that there was a fundamental difference 
between hydrogen and nitrogen in their effect upon 
Hydrogen caused unsoundness of a pronounced 
type. while nitrogen, on the other hand, not only 
caused no unsoundness, but rather promoted soundness 


Section 


steel 


and removed the ill-effects of previously passing 
hydrogen through the steel. The present work 
describes the effect of argon on steel, from which 


experiment it is concluded that the solubility of argon 
in steel is negligible, and that the action of both argon 
and nitrogen, in removing the unsoundness caused by 


the previous passing of hydrogen, is a physical and 


not a chemical effect Other experiments on the 
addition of moisture to various gases show that 
moisture produces slight unsoundness, which, it is 
pointed out, is in line with previous work on this 


subject 

Section VI contains the first report of the Ingot- 
Moulds Sub-Committee, up in 1934 following 
joint meetings of the Heterogeneity of Steel Ingots 
and Open-Hearth Committees. Its terms of reference 
are wide, and for the time being it is concentrating its 
whole attention upon the examination of all the factors 
which govern the life of ingot moulds in service. 
Three principal paths of approach to the subject have 
been followed. One an investigation of various 
failures of ingot moulds and a detailed study of the 
influence of the composition and structure of the ingot- 
mould iron upon failures, conducted by the 
British Cast Iron Research Association 
is a statistical survey of the many factors which 
are known to affect the life of ingot moulds, and this 
carried out by making a careful and systematic 
study of the actual experience of a number of steel- 
works, determined by means of a questionnaire. The 
third consists of full-scale works experiments designed 
to show the effect upon mould life of certain specific 
cupola charges, of the interval between casting and 
the removal of the mould from the sand, of subsequent 
annealing, of the interval between teeming the steel 
and stripping the ingot, and of their use for high- and 
low-carbon steels. The Sub-Committee not yet 
in a position to lay down any final scheme which will 
enable steel manufacturers to secure the maximum 
life out of their moulds; but, nevertheless, the report 
yields many useful indications, which subsequent work 
appears likely to confirm and amplify. Moreover, it 
goes a long way towards clarifying 4 subject which, 
the past, has been frequently obscured by the 
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complexity of the data collected — by 
observers 

The seventh and last section of the volume consists 
of the third report of the Liquid-Steel Temperature 
| Sub-Committee, and this deals with the work which 
| has been carried out since the publication, in 1935, 
of the Sixth Report on the Heterogeneity of Ingots. 
The programme comprises a series of investigations, 
the object of which is to determine the temperature 
of molten steel directly in the furnace or in the ladle. 
|The first method which was tested was that of the 
silicon-carbide /graphite thermocouple devised by Dr. 


G. R. Fitterer. Unfortunately, difficulties were met 





with which tended to obscure the true behaviour of | 
| this operation can be carried out a safe distance from 


the couple. Silicon-carbide rods obtainable in Great 
Britain were obviously of a different character from 
those used by Dr. Fitterer in the United States, and 
| did not prove suitable for the purpose in view. Steps, 
| however, are being taken to obtain adequate supplies 
of replacement elements. The other work has hinged 
|mainly upon the study and perfection of the many 
details of design and composition of refractories 
required in the construction of a suitable “ quick- 
immersion’ thermocouple. In this apparatus a 
platinum thermocouple, a sighting tube for an optical 
| pyrometer, and metallic alloys in the form of wires 
having different melting points, are immersed in 
the liquid steel for a brief period of time. Much 
further work remains to be done, but certain broad 
conclusions seem to be indicated from the present 
interim report. The first 
measure of success in employing a platinum thermo- 
couple directly immersed in molten steel free from a 
| covering of slag. The other conclusion is the apparent 
| limitation of the time of immersion of the thermocouple 
lin the furnace to a period not exceeding 20 seconds. 
| The modification of the design of the nozzle of the 


is the promise of some | 


| have 


attached. Both the sphere gap and the glass testing 
cell in which it is contained, are constructed strictly in 
accordance with British Standards Specification No. 148, 
and the rating of the equipment is, it is claimed, such 
that the results produced are fully comparable with 
those obtained from larger laboratory sets. 

The method of operating is to fill the glass tank with 
a sample of the oil it is desired to test, and to set the 
tapping switch on the auto-transformer so that the 
latter generates its lower voltage. The main switch is 
then closed for 5 seconds. If the oil does not break 
down the main switch is opened, and the selector 
switch placed on the next notch and so on, until a 
breakdown occurs. The equipment being in two parts, 


the high-tension terminals. For transport purposes 
the testing transformer is provided with a cover which 
is secured by four studs. 








CATALOGUES. 


Electric Motors.—Messrs. Hugh J. Scott and Company 
(Belfast), Limited, Volt Works, Ravenhill-avenue, 
Belfast, have sent us a pocket price list of their motors 
which is available up to May 31, 1937. 

Wall Plugs.—Catalogues relating to their products 
been received from Messrs. International Craft- 
plugs, Limited, Africa House, Kingsway, London. W.C.2. 
This firm are also makers of anchor and stud bolts for 
use in masonry. 

Machine Vices.—A special feature of the “ Viceless *” 
type of machine vices, for which Messrs. W. H. Marley 


|} and Company, 21, Compton-terrace, London, N.1, have 


acquired the sole selling rights, is that they are drop 
forged in steel but are stated to be no more expensive 
than similar ones of cast-iron. 

Conveyors.—A useful guide to the selection of the most 
suitable types of conveyers for particular services is a 


instrument for use in the open-hearth furnace is also | pamphlet sent us by Messrs. Herbert Morris, Limited, 


| indicated. 








1G SET FOR 
OILS. 


shows 





PORTABLE TESTI 
INSULATING 


| THe illustration a portable 


accom panving 


oils in transformers and switches, which 
recently been placed on the market by Messrs. The 
British Thomson-Houston Company, Limited, Rugby. 
This will enable periodical tests to be made of oil that 
is actually in service, and will also enable the dielectric 
strength of new oil supplies to be determined. 


used 


| In general design this set resembles an earlier 
lequipment which was described in our columns* 
about five years ago, but, as will be seen, it has 
now been divided into two readily portable units. 


One of these, which is shown on the left of the illus- 


tration, weighs 42 lb.. and contains the 50,000-volt 
testing transformer. The other, which weighs 15 Ib., 
contains the tapped auto-transformer for voltage 


adjustment, the main and tapping switches, a volt- 
meter calibrated in kilovolts, the components for the 
testing cells and leads, and finally instruction cards. 
The tank containing the testing transformer is filled 
in with soft insulating compound, and is covered with 
a board of insulating material which carries terminals 
by which connections are made to the primary winding 


| testing set for checking the dielectric strength of the | 
has | 





and to which the test electrodes and sphere gap are | 


| 


* See ENGINEERING, vol. cxxxiii page 644 (1932). 





| street, 


Loughborough. The illustrations show numerous methods 
of applying conveyors to various duties in the manner 
usual in this firm’s publications. 

-Leaflets describing the latest types of 
their ‘‘ Kompak ” and “ Multivee ” air filters have been 
received from Messrs. Vokes, Limited, 95-105, Lower 
Richmond-road, Putney, London, S.W.15, with the 
announcement that the former type are being installed 
in a large tobacco factory in Highgate. 

Boilers.—In their leaflet No. 57, describing the Cochran - 
Kirke Sinuflo Super-Economic boiler, Messrs. Cochran and 
Company, Annan, Limited, through their London office, 
34, Victoria-street, London, S.W.1, have put forward 
claims for this new departure from the vertical type af 
boiler so long associated with their name. The special 
features of this boiler were illustrated and described on 
page 36 of our 141st volume (1936). 

Pressure Regulators.—Messrs. The Crosby Valve and 
Engineering Company, Limited, of 41 and 42, Foley- 
Great Portland-street, London, W.1, have 
furnished us with a copy of their pamphlet, K 1307, 
giving details of their pilot-operated pressure regulators 
and reducing valves. Attention is also drawn to their 
Rockwood unions, flow-meters, safety valves, and other 
specialities. 


Air Filters. 


Vee-Rope Drives.—An_ illustration of a 400-h.p 
multiple Vee-rope drive which has run satisfactorily for 
35 years makes an admirable introduction to a new cata- 
logue by Messrs. Crofts (Engineers), Limited, Thornbury, 
Bradford. Standard Vee-rope and Vee-flat drives, wide 
type Vee-ropes and Vee-rope variable-speed pulleys are 
very fully described, and all the information necessary is 
given for selecting drives to meet any given power and 
speed requirements. Drives up to 50 h.p. in various 


| centre distances and ratios can be supplied from stock. 
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PLATE XXVI. 
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THE LORAIN-ROAD VIADUCT OVER 
ROCKY RIVER VALLEY, CLEVE- 
LAND, OHIO. 


A STEEL arch viaduct over Rocky River Valley 
on Lorain-road, Cleveland, Ohio, recently completed 
by the Ohio Department of Highways, is an ex- 
tremely interesting example of steel construction 
incorporating architectural beauty. In 1935 this 
structure had the distinction of being given the 


but believing that variety is desirable in a recrea- 
tional community and being of the opinion that steel 
is steadily proving its adaptability to architectural 
treatment in bridges, the department decided to 
build the Lorain-road Viaduct of this material. 
The cost was comparable with that of any other 
suitable material, particularly when a proper value 
was given to the minimum interruption of traffic 
on Lorain-road, which is a very busy thoroughfare. 





‘Lhe total cost of the structure was about 10 


A girder span of 57-8 ft. on the east, and four 
continuous girder spans of 38-6 ft. on the west, 
complete the structure. The main features of the 
arches are shown in Figs. 2 and 3, while a general 
elevation is given in Fig. 30, page 543. The park 
area in the valley which is occupied by a boulevard, 
bridle paths, picnicking grounds and general outdoor 
recreational facilities, made it desirable to pay 
special regard to appearance, both from a distance 
and at close range. 












































Fie. 1. GeneRat View or CompLeTeD ViapvuctT. 
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Annual Award by the American Institute of Steel 
Construction, as being the most beautiful bridge of 
its class. The River Valley, which it crosses at this 
point, is about 1,250 ft. wide, and is naturally 
beautiful, this having been further developed by the 
Cleveland Metropolitan Park Board, which controls 
most of the areas of this character in the vicinity 
of Cleveland, so that it was eminently desirable that 
the structure should harmonise with its surround- 
ings. The success attained may be judged by Fig. 1 
annexed, and Fig. 4, page 542. 

Several structures of similar size have been built 
during recent years over the Metropolitan Park area 
by the State Department of Highways, using 


reinforced concrete as the material in construction ; 














per cent. less than the estimated cost of an 
alternative concrete structure. 

The street levels at the top of the bank on each 
side of the valley are identical, and the roadway 
has been arranged on the level, without rise ; the 
east side of the valley terminates in an abrupt shale 
cliff, while the same material prevails in the valley 
floor and on the west bank, with varying amounts of 
overburden. With this excellent supporting ma- 
terial, an arch design was adopted consisting of two 
central symmetrical spans of 256 ft., from centre to 
centre of piers, and having a rise of 97 ft. The 
adjacent arch span at each side is similar, except 
for the omission of one panel length, this arrange- 
ment being necessary to fit the natural topography. 






































The pier towers consist each of two shafts con- 
nected at the top, and also at mid-height, by cross 
girders, except on the end towers, where the reduced 
height made the latter undesirable. In order that 
these towers might be in proportion to the size of 
the structure, it was necessary to make each shaft 
of considerable width and transverse depth. Accord- 
ingly, the shafts are built hollow, having a }-in. 
plate shell, which is riveted to standard channels 
and angles. Each shaft is trussed on the inside, 
and is anchored to a steel grillage, extending 20 ft. 
into the concrete pedestal which supports it. The 
main details of the shafts are given in the elevations, 
Figs. 7, 8, 13 and 14, and the cross sections, 
Figs. 9 to 12 and 15 to 17, all on Plate XXVI. 
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The trussing of these shafts in conjunction with 
the plate shell, as shown in the drawings, was pro- 
portioned to withstand all of the lateral forces to 
which the structure may be subjected. The design 
results in the concealment of all diagonal bracing, 
and this contributes to the architectural harmony 
of the whole, as well as ensuring protection from 
weather of numerous members that are usually 
subjected to corrosion from exposure. In the 
design of the shaft, all exposed rivets excepting 
certain rows which border on the edges of the various 
steel surfaces, were countersunk and ground smooth. 
All shafts, except those at the two ends, were erected 
in three sections. The junctions of the sections, 
apart from the riveted connections provided, were 
finished by welding, and then ground smoothed so 
that they cannot be detected. 

The anchorage at the bottom of each shaft con- 
sists of half I-beam sections or Tees, as shown in 
Fig. 17, braced and built up in the shops into pier 
units. The bottom section of each shaft was 
designed to be slipped over the anchor grillage, | 
which projects 5 ft. above each finished concrete | 
pedestal, as indicated in Figs. 13 and 14. To| 
facilitate erection, the upper 5-ft. portion of the | 
concrete pedestals was omitted until after the shafts | 
were placed, thus making space available for tem- 
porary steel supports. The fabrication of a section 
of the size of the shaft, in which so many offsets 
and different surfaces or planes of steel had to be | 
connected, was an operation requiring much care. 
Provision was made for the use of steel shims of 
variable thickness between the grillage and the shell | 
of the shaft, so that any desired field adjustments | 
might be made. Rivet holes in the shaft shells 
were shop-punched, but in the grillages and shims 
the corresponding holes were field-drilled. 

In addition to the diagonal bracing, each shaft 
houses transformers and electrical equipment, and 
downspouts for the 





the conductor heads and 
drainage system. Steel ladders extend from top to 
bottom of all shafts, to facilitate inspection and | 
maintenance. Access to the interior is gained 
through manholes in the sidewalk and by means of 
steel doors near the base. Openings and louvres are 
provided at the top and bottom of each shaft to} 
facilitate air circulation, by which means it is hoped | 
to prevent condensation. 

The arch ribs, which are spaced 34 ft. 6 in. apart, 
centre to centre, and are braced at each panel point 
with 36-in. rolled I-sections, are of box type, and 
have a constant depth and section ; details at the 
hinge and a typical section are given in Figs. 24, 
25 and 26, Plate XXVI. All arch spans are two- 
hinged, details of the pier hinge being given in 
Figs. 5 and 6, annexed. Carrying out the same 
thought that prevailed in the design of the shafts, 
all stiffeners and splice plates used in connection | 
with the arch ribs are concealed on the inside of the 
rib. Further, all joints in the cover plates and 
webs, besides being riveted, are butt-welded and 
ground smooth. Holes were placed on the inside 





vertical face of each rib, one in each panel, to permit | stringers over the panel point. 


member is 
Figs. 21 to 23, Plate XX VI. 
are spaced at 6-ft. centres, and are designed 
to act as continuous members. 
floor beam, in addition to the ordinary 
connection angles which are used to fasten 
web to web, splice plates are used, con- 
necting the top and lower flanges of the 
The top plates| possible, so as not to obstruct unnecessarily the 
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Fie. 


4. 


having single webs at all points, excepting 
at each tower, where a trough-shaped trans- 
provided, as shown in 
Floor stringers 


each 
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of access for construction, inspection and mainten-| are carried over the top of the floor beam, and | beautiful view obtainable up and down the valley. 


ance purposes. 
cover plates secured with cap screws. 


the sides. 
except for batten plates 15 in. wide, which are 
placed at 30-in. centres. At the top and bottom of 
the columns, full cover plates are used instead of 
battens, this design being necessary to provide for 
the stresses that occur near the end connections. 
Each pair of transverse columns, together with the 
connecting floor beam at the top, is designed to 
act as a rigid transverse frame, which is consequently 
subjected to considerable stress at the connections. 
The closed portion at the top of each column is 
filled with concrete to assist in resisting the compres- 


deck stringers in the arch action of each span. 

A notable feature of the viaduct is the design of 
| light standards adopted. One of these is shown in 
Fig. 31, the form being intended to blend with that 
of the steel pier shafts. The unusual malleable 
grille railing is also worthy of note. The light 
standards were fabricated from  -in. plates, all 
joints being welded and ground smooth. Two 
| 4,000-lumen lamps, arranged one above the other 
and on separate circuits, are provided in the alumin- 





sion induced by the action of floor beams, sidewalk | ium lighting fixture at the top of each standard. 


brackets, &c., and the jack arches shown in Fig. 20, 


| An automatic time switch permits the lower lights 


which are framed into the four sides of the column.| to be turned off at any desired time during the 
No bracing is provided between columns. 
members were fabricated and erected in one piece, | 
the longest one being 82 ft. in length. 

The transverse floor beams, shown in Figs. 18 
and 19, 


These 


Plate XXVI, are built-up members 





| 


| night. 

The roadway is about 130 ft. above the valley 

| floor, and it was therefore considered necessary 
that the railing should be strong, while at the same 

| time it was desirable that it should be as open as 





These holes are closed by flush | slotted holes through the floor-beam webs are |The unusual design developed, involving the use of 
| provided where the lower plates are used to connect 

The spandrel columns are spaced at 19-3 ft.,| the bottom flanges of the stringers. These flange | elicited very favourable comment. 
centre to centre, and are composed of an 18-in.| plates are all connected by arc welding, which was | are shown in Fig. 27. 
channel on the front and 28-in. by §-in. plates on| only completed after the arch ribs had been swung 
The back of each column is left open, | completely free from the centring. 
was adopted to minimise the participation of the | malleable-iron grille. 


malleable-iron grilles, as shown in Fig. 31, has 
Details of this 
The top rail consists of an 
8-in. ship channel connected with 3-in. Z-bars 


This procedure | which, in turn, are riveted and welded to the 


The bottom portion of the 
rail is similar to the top, excepting for minor differ- 
ences in detail. 

An unusual problem was presented by the 
drainage, since the floor was designed level. It was 
obviously impossible to collect the water on the 
surface of the floor at intervals in the gutter as 
this would have seriously interfered with the profile 
of the roadway. The solution was found in a 
continuous grating. The design is shown in Fig. 
28. A 7-in. by 3}-in. bulb angle was used, the 
longer leg, which was laid horizontally in the gutter 
line, and perforated by slots, permitted the con- 
tinuous access of water from the gutters into a 
copper trough, placed under the grating on a slope 
adjusted so as to drain the water to the downspouts 
at each pier shaft. The bulb angle is made up of 
lengths of from 6 ft. to 8 ft., and rests upon plates 





embedded in concrete in such a manner as to make 
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the same modulus of elasticity in the elastic state. 
The explanation of creep was less simple than Dr. 
Clark and Dr. White suggested. If the formation 
of carbide increased creep resistance, the increase 
would be related to the carbon content, but this 
was not established; nor would the hypothesis 
account for the stiffening effect of molybdenum in 
low-carbon steel. Carbide in solution might be 
responsible. The addition of titanium lowered 
creep resistance: if carbide was in solution, the 
titanium might be responsible for the weakening. 

Professor Benedicks thought Mr. Tapsell’s paper 
was of importance, but expressed no definite opin- 
ion whether any of his suggestions or that of 
Dr. Bailey’s was correct. An assistant of his 
own, Berggren, had experimented with a rod of 
pitch, hanging freely and supporting a small weight, 
to determine the surface tension. He found that 
the elongation diminished progressively from the 
point of suspension to an intermediate point where 
there was no change in length; below that point, 
where there was less tension, the specimen con- 
tracted. 
surface tension in the direction of length would 
greatly affect Mr. Tapsell’s result. 

Dr. C. H. M. Jenkins pointed out that during 
creep the material was work-hardened, and was also 
softening. If creep was stopped, the softening would 
still proceed, with change in bulk density, or a linear 
change of three times the bulk change. The 
maximum figure given, 3 parts in 10,000, corre- 
sponded to the amount the specimen could change 
in bulk due to self-annealing. 

Dr. W. H. Hatfield commented that short-time 
tests for creep, which Dr. Nadai preferred, exag- 
gerated its importance, owing to the high initial 
rate. The deformation decreased with time. Creep 
recovery, he thought, was due to crystallisation. 
To quote Drs. Clark and White, the material was 
not elastic ; but the use of high-temperature metals 
depended on retaining elasticity, and therefore this 
view was not admissible. 

The meeting then passed to the second section of 
Sub-Group 1, dealing with the methods of creep- 
testing. Mr. L. Gottignies, Professor Anton 
Pomp, and Dr. R. W. Bailey summarised their 
respective papers on “ The Resistance of Steels to 
Plastic Deformation at High Temperatures,” “‘ The 
Mechanical Stressing of Metals at High Tempera- 
tures,’ and “Creep and Engineering Design.” 
fourth paper, on “ Short-time Tests of Fatigue in 
Steel,” by Messrs. R. Ludwig and H. Wiistl, was 
presented by the chairman. Dr. Jenkins referred 
to the poor long-time test results obtained with 


It was hard to say, however, whether | 





A| 


| 








He had found that a time-yield of one-millionth of 
an inch per hour creep was a good working figure. 

Professor G. Homés thought that the critical 
temperature of copper was lower than stated by 
Professor Jareé. X-ray examination showed 
that strain persisted in pure electrolytic copper 
rods up to 169 deg. C. A change was visible at 
180 deg., and at 250 deg. the metal had recovered. 
Possibly the kind of strain was not the same. Dr. W. 
Rohn following, observed that most of Dr. Bailey’s 
work was below the crystallisation temperature. 
Above that point the behaviour might be erratic. 
Only long-time tests could give absolutely depend- 
able results. Below the recrystallisation point 
remarkable softening took place, reducing the yield 
point to half. Pre-annealing increased the creep 
limit. The next speiker, Professor A. M. Portevin 
commented that Dr. Rohn drew a_ distinction 
between lattice restoration and _ recrystallisation. 
An interesting case was the absorption of hydrogen 
by iron, causing extreme hardness, which remained 
when the hydrogen was removed. 

In the third section two papers were presented, 
on “ Bending, Tensile and Compression Tests,” by 
Dr. G. Welter, and on “Shock Tensile Tests of 
Metals,” by Professor V. I. Garcia. Dr. Welter 
showed a number of slides illustrating surface 
changes in steel under reversed axial tension, time- 
temperature diagrams for reversed axial fatigue 
tests, and surface changes in various conical test 
pieces. Mr. P. E. Duwez, referring to Professor 
Garcia’s paper, suggested an alternative formula for 
W, the energy absorbed, 

W = f(D, d, l, L), 


in which L was the overall length of greater dia- 
meter D, of the test piece, and / the length of the 
central portion of reduced diameter d. 

Four papers were presented in the section dealing 
with oxidation and corrosion; and a fifth, by 
Professor E. Houdremont and Dr. G. Baudel, on 
“* Heat-resisting Steels in Hot Gases,” not received 
in time for printing, was briefly outlined by Pro- 
fessor Houdremont. Dr. U. R. Evans, introducing 
his paper on “ Corrosion as Influenced by Increased 
Temperature,” said that false impressions might be 
given by citing rules without their exceptions. 
Corrosion velocity usually increased with time ; 
but it might decrease. Engineers thought they 
were safe if they kept flue gases above the dew 
point, but if hygroscopic bodies were present, con- 
densation might occur above the dew point. The 
safe temperature might depend on the sulphur 
content of the fuel, or perhaps (but this was less 
certain) of the metal. Reduced temperature might 


chrome-molybdenum steels, which appeared to| induce convection currents, bringing more oxygen 


contain carbon in solid solution : 
Bailey's high-temperature tests. It was better to 
accelerate a test by high temperature than by 
high stress but the metal could recover better from 
over-strain than from over-heating. 


| 


and to Dr. R. W. | and increasing the corrosion velocity. 


Dr. C. H. M. Jenkins presented a paper on “ The 
Chemical Properties and Stability of Metals at 
High Temperatures,” and remarked that recrystalli- 


Professor P.| sation was not usually found in service, therefore, 


Chevenard, who followed, said that the laboratory | metals tended to fail by intercrystalline, and not 


must keep in touch with industrial experience, | trans-crystalline, 
Long- | kowski spoke on “ The Rate of Oxidation of Liquid 


especially the complex phenomena of alloys. 


time tests were essential, but were difficult to make, | Metals,” drawing from 


and immobilised much apparatus. It was necessary 
to distinguish between tests for identification and 
research tests. 


The third section of Sub-Group 1 dealt with test} when it was soluble. 
Professor V.|the metal difficult to cast or weld, especially to 


results and contained five papers. 


cracking. Professor A. Krup- 
Professor Portevin the 
comment that quantitative data on the subject were 
very scanty. There were two cases to consider, 
when the oxide was insoluble in the metal, and 
The former condition made 


Jared and Dr. Jeniéek described “‘ High-Temperature | weld, and care was needed in cooling. 


Tests of Hard-drawn Copper Wire”; Dr. W. H. 


Professor C. Benedicks, speaking on “ Factors 


was very briefly summarised by Professor Portevin. 
Dr. W. Rohn, presenting his paper on “ Corrosion 
Resistance of Non-Ferrous Metals,” referred espec- 
ially to the susceptibility of nickel-chromium alloys 
to sulphur attack. This could be overcome by the 
addition of 10 per cent. of aluminium, but the 
resultant alloy must be cast, as it could not be 
rolled. 

The chairman, Professor Benedicks, introduced 
Dr. Sven Brennert’s paper on “The Influence of 
Temperature on Pitting in Stainless Steel,” in the 
author’s absence, and Dr. G. W. C. Kaye similarly 
deputised for Mr. F. E. Bash, whose paper dealt 
with “ Testing Oxidation-Resistant Alloys,” explain- 
ing that the method described was that due to 
Dr. Rohn. It had been criticised because it was an 
accelerated test, but undoubtedly had benefited the 
electric heating industry, especially in the United 
States. Mr. J. H. Russell agreed with Dr. Kaye, 
but said that the method was only applicable to 
nickel-chromium alloys, which, he thought, were 
not so good as the chromium-iron-aluminium alloys. 

The final paper, by Professor S. L. Hoyt and Mr. 
M. A. Scheil, entitled “ Life-Testing Smith Alloy 
No. 10,” was presented by the chairman, but did not 
evoke any discussion. 


CONCRETE AND REINFORCED CONCRETE. 


The morning session on Wednesday, April 21, 
was devoted to a continuation of the discussion of 
the papers in Sub-Group I (Concrete and Rein- 
forced Concrete) of Group B (Inorganic Materials). 
Dr. A. Pogany described experiments which he had 
carried out to determine the stresses in cements 
during setting. He said that such stresses had 
frequently been investigated in the case of metals, 
but not for concretes. There was a certain definite 
relationship between the heat developed and the 
stress, and the speaker described a method of 
determining the stresses making use of this fact. 
Mr. G. Von Kazinczy said it was not possible to 
distinguish clearly between plastic deformations 
under test loads and in the course of time under 
dead loads. He considered that plastic deforma- 
tions were more important than elastic ones. Mr. R. 
Loman mentioned that Professor Graf in his paper 
dealing with the shrinkage of concrete said that 
the dimensions of the mass had an important 
bearing on the degree of contraction. The speaker 
would ask what was actually meant by the shrinkage 
of cement. Was it the shrinkage of test pieces 
under standard conditions, or had it something to 
do with the properties of pure cement itself? At 
present, too many factors were involved in the 
definition, and it was very desirable to find a simpler 
one. Mr. Loman quoted a case of severe cracking 
which occurred on the surface of certain roads laid 
down in Holland, and said that the only explanation 
of the abnormal behaviour must lie in the cement 
itself, which was of a quick-setting type and finely 
ground. A curve based on tests in which all the 
factors were controlled, showing the shrinkage in a 
cement-water system, indicated that there was a 
critical point at which the shrinkage altered very 
rapidly, this point occurring ten hours after pouring 





with finely ground quick-setting cement. If the 
| cement were not so finely ground the critical point 
was much less clearly marked and the curve was 
| maintained at a higher level. In connection with 
| Mr. Loman’s remarks, Professor Graf asked whether 
| the cracks in the road had appeared immediately or 








Hatfield, F.R.S., tabulated, for different tempera- | Influencing Corrosion at Increased Temperature,” | 8°™¢ time after the road — made, and Mr. Loman 
ture ranges, extensive data on “ Creep in Different | said that local pitting of long water-tube boiler replied that he could not give any exact information, 


Steels under Service Conditions 


”; Messrs. A. von | tubes, in the region of intermediate supports, wa 
Zeerlander and R. Irmann gave test results on| due to excessive heat conducted through the sup- | the 


3 | as the road was only infrequently inspected, but 


cracks had probably commenced about a year 


“ Aluminium and Aluminium Alloys”; Mr. J. J.| port, and could be avoided by inserting insulating | *fter laying. Mr. F. A. A. Campus said that the 
Kanter discussed the “ Interpretation and Use of! material, such as fireclay, at the point of contact. 


Creep Results”; and Colonel C. E. 


MacQuigg, | 


Dr. W. G. Burgers said, with reference to Dr. 


“The Effect of Temperature on the Properties of | Jenkins’ paper, that in creep recovery the stresses 


Steels.” 
to work with high temperatures, they must use 
special steels, and not subject low-temperature steels 
to 600 deg. or 650 deg. C. 


Very little was known of | stability of the lattice. 


of the atoms. Prandtl had investigated this, but 
there had been no attempt elsewhere to study the 
Deformed metal was not 


the properties of steels between 700 deg. and | all deformed, and one or two distorted planes might 


1,000 deg. C. He had 
and obtained interesting results, but was not yet 
ready to publish them. 
really scale-resisting steels. 


Heat-resisting steels were | methods and results. 
The engineer wanted | on 


been studying this range | serve to release the strains. 


The final section of Sub-Group 1 dealt with testing 
The first of the five papers, 
** Gaseous Corrosion,” by Professor Portevin and 


| question of the decrease in volume of concrete 
under vibration had not been dealt with in the 
congress, although it was very important, particu- 





Dr. Hatfield said that, if engineers wanted | must stabilise themselves, leading to local dislocation | larty im the case of gravity dame, when the te 
e 


|was of more importance than the volume. 
|referred to various methods of investigating this 
| question which had been applied in France, and 
| said that an immersion method had been found to 
be the most practicable. Tests in a closed boiler 
| with steam under pressure had also been carried 
| out. 

| Mr. H. Diihrkop, referring to the paper by Mr. 


to know the safe range of stress without deformation. ' Mr. H. Jolivet. was not available in proof, and! F. H. Jackson on high-frequency vibration of 
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concrete, said that apparently the work had not 
been very successful, but that Danish engineers 
had developed vibratory equipment which had 
proved entirely satisfactory. He illustrated the 
apparatus by means of lantern slides, showing that 
it consisted of a carriage running on rails and con- 
taining five different vibration elements immersed 
in the mix. Four of these elements vibrated in the 
transverse direction and one in the vertical direc- 
tion. The actual apparatus was shown in use for 
road construction. Mr. R. Loman referred to tests 
carried out in Holland on a road formed by bricks 
laid in concrete. The method of construction was 
to set the bricks on a layer of mortar on a concrete 
base, the mortar being vibrated by tamping the 
bricks, and forced upward to fill the interstices 
between the bricks. The method had been found 
quite successful, the resulting surface having several 
advantages over a pure concrete road. 

Mr. F. G. Thomas referred to work carried out at 
the Building Research Station on the vibration of 
concrete, in which the effect of varying the fre- 
quency, acceleration, and amplitude of the vibra- 
tions on the density of the concrete had been 
investigated. The speaker drew curves showing 
the relationship between density and the ratio by 
weight of water to cement for hard compacted and 
vibrated concrete, with a third curve showing the 
theoretical maximum density with complete con- 
solidation. This third curve was practically linear 
between a density of 158 lb. per square inch for a 
water-cement ratio of 0-3 and 149 Ib. per square 
inch for a ratio of 0-6. The curve for vibrated 
concrete approached the ideal much more closely 
than that for hand-compacted concrete, and the 
opinion was expressed that the vibrated concrete 
curve could be made to approximate very closely 
to the theoretical maximum by variations in the 
frequency or acceleration. The speaker added that 
the volume yield would tend to be less with viorated 
concrete. The apparatus employed was illustrated 
by means of slides, from which it appeared that the 
vibrating table was attached to the centre of the 
middle one of three flat parallel springs, the two 
outer springs being fixed at their centres to the 
supporting columns. A clamp could be fixed across 
the three springs at any point to vary the frequency 
of the system, while the amplitude could be altered 
by varying an eccentric which set up the vibrations. 
Mr. Thomas also showed curves indicating that low 
water-cement ratios with high-frequency vibrations 
gave a lower strength than with high water-cement 
ratios. Further curves shown indicated that the 
effect of acceleration was also important, an accelera- 
tion of 2 g. being inferior to an acceleration of 4 g. 
except for very high frequencies. 

Mr. F. A. A. Campus, speaking again, laid stress 
on the importance of the humidity at which the 
work was carried out, and added that strength was 
not necessarily a measure of porosity. Mr. H. 
Diihrkop, dealing with the papers devoted to 
cement pipes, exhibited slides showing the difference 
between air and water curing. The water-tightness 
was shown to be much higher with air curing. In 
the case of water curing, there might be a large 
decrease in permeability if impure water were used, 
as the impurities in the water tended to fill the 
pores in the pipes. Professor M. Ros referred to 
reports published in Switzerland on the question 
of the self-waterproofing of concrete pipes, and 
said that the system had been adopted by an 
Italian company making spun pipes with excellent 
results. Dr. Heiner, referring to a paper by Professor 
E. Mérsch on the strength of reinforced-concrete 
beams, said that he was surprised at the author’s 
objection to the use of high-tensile steel in concrete, 
in view of the developments that had actually taken 
place. The speaker himself had found high-tensile 
steel much more economical, and had found no 
greater tendency to cracking, &c., when this material 
was used in preference to mild steel. 


Woop CELLULOSE. 

Sub-Group 2 of Group C met in the lower 
meeting room of the Institution of Mechanical 
Engineers on the morning of Wednesday, April 21, 
to discuss eight papers on the subject of ‘“* Wood 
Cellulose.”” The chair was taken by Dr. R. Barta, 
of Prague. The first paper considered was that by 


Mr. W. G. Campbell, of the Forest Products Research 
Laboratory, Princes Risborough, entitled ‘‘ Wood 
Cellulose,” and in introducing it Mr. Campbell 
stated that its object was to evoke discussion on 
the constitution of this substance. What was 
known on the subject related mainly to soft-wood 
cellulose, and he thought the problem of the 
constitution of hard-wood cellulose would prove 
more difficult. 

Professor G. Jayme, who spoke on this paper: 
said, in the course of his remarks, that much work 
had been done on the determination of a-cellulose 
and the results could be checked within 0-25 per 
cent.; £-cellulose, however, was not a strictly 
defined substance. He also referred to the investi- 
gations of Hess on cotton by means of X-rays. 
Mr. L. J. Rys, referring to the determination of 
a-cellulose by laboratory methods, said that a 
pulp containing 97 per cent. of a-cellulose might 
be less pure than one containing 94 per cent. If 
a pulp were not sufficiently pure it could not be 
bleached, and what was needed was some method 
of determining purity. Mr. Campbell, referring to 
Professor Jayme’s remarks on the determination of 
a-cellulose, said that if only one species of wood 
were being dealt with and the pulping conditions 
were always the same, the determinations would be 
correct. The determination of a-cellulose, he said, 
depended upon the history of the cellulose. 

Dr. Harold de Witt Smith said that in his paper 
he had endeavoured to summarise the present 
knowledge of cellulose and had referred to the 
glucose-anhydride ring structure of the molecules. 
He thought that chemists and physicists were 
inclined to forget that cellulose was a natural 
substance. It was an interesting fact that some 
ten years ago, in the course of a discussion on the 
cellulose molecule, a botanist gave the first adequate 
picture of the structure of the molecule. This was 
made clear by the work of Meyer and Mark, and 
of Astbury, who gave the universally accepted 
idea of the chain structure. Dr. Smith then briefly 
summarised his paper on “ The Structure of Cellu- 
lose.” This was followed by a summary of Pro- 
fessor Jayme’s paper on “ The Development of the 
Strength Testing of Cellulose,” which was given 
by the author. 

Mr. A. L. Forster thought that an international 
committee on paper-makers’ tests should be formed, 
and said it could only be concluded that paper 
makers did not employ the present tests because 
they were useless. The problem was difficult since 
paper makers had to consider not only the cellulose, 
but the other ingredients put into the paper; 
sizing and loading played an important part in the 
characteristics of the finished paper. Manufacturing 
| processes affected the cellulose, and of these the 
| most important was the beating process, in which 
the fibres were hydrated and, owing to the wetting, 
were laid flat, so that they settled down and inter- 
locked. The beating process, he remarked, did not 
strengthen the fibres, although it strengthened the 
paper. The increase in the strength of the paper 
was due to the fact that the fibres were put into a 
form in which they could mat together. Careful 
study was necessary to arrive at a test for the 
effects of beating. Another complexity was the fate 
of the fibres during beating. The paper maker 
endeavoured to ensure wetting with as little cutting 
as possible, but certain fibres were more liable to 
cutting than others. Mr. Alfred Huber-Ruf, secre- 
tary of the International Federation of National 
Standardising Associations, of Bale, referring to the 
suggested international committee on paper-makers’ 
tests, said he thought that if a proposal were made 
to the International Federation there would be no 
more difficulty in coming to an agreement than 
there had been in other industries. Mr. 8. Edge 
said he did not think that Professor Jayme had 
quite accurately represented the position with 
regard to international standards. Actually, we 
were nearer to international standardisation than 
he supposed, and were moving in that direction as 
rapidly as was desirable. Mr. L. G. Cottrall endorsed 
Mr. Edge’s remarks, adding that he did not think 
that the present knowledge of methods of pulp 
testing was sufficient for the laying down of inter- 
national standards. 

Dr. H. Mark then summarised his paper on “ The 














Structure and Modern Problems of Artificial Fibres,” 
and at its conclusion Dr. Smith inquired if Dr. Mark 
had investigated fibres which had been treated with 
crease-proofing resins. Dr. Mark replied that he 
had not done this as the treated fibres were only 
available in the form of fabrics, whereas it would be 
necessary to have them in their original state. 
The next paper taken was that by Dr. George 
Hostomsky on “‘ The Hoeppler Viscometer and its 
Use for the Control of Rayon Pulp Manufacture.” 
The paper was summarised by the author and a 
brief discussion followed. The only other paper 
dealt with was one by Mr. L. G. Cottrallentitied 
“Development of Paper Testing in Great Britain 
Since 1930.” The author, in presenting it, said he 
had nothing much to add, but since this paper had 
been prepared, a report had been issued giving the 
results of some tests on the printing qualities of 
paper. This aspect had been rather neglected, but 
in the last six or seven years it had been examined 
by one or two investigators, notably Prior and Bekk. 
These investigators had worked along different lines, 
the former using direct methods, but this work had 
been limited by the difficulty of obtaining a standard 
printing ink. Bekk, on the other hand, had used a 
number of indirect tests and had attempted to 
correlate them with the results of other tests. Mr. 
Cottrall’s paper was not discussed, but Dr. Mark 
gave an interesting explanation of the creasability 
of artificial-silk fibres. He pointed out that when 
the viscose was forced through capillary tubes the 
rate of change of velocity with radius was large 
near the walls of the tube and small near the axis. 
The surface molecules were therefore orientated 
more than those near the centre, and it was to this 
circumstance that the creasability was due. If, 
on the other hand, the viscose were drawn upwards 
from peaks on the surface of a mass of it, the velocity 
gradient would be large near the centre of the fibre 
and small near the surface and the creasability of 
the fibre would be no greater than that of natural 
silk. Such fibres could be produced in the laboza- 
tory, but he could think of no commercial process 
for producing them in this way. 
(T'o be continued.) 








THE HAMS HALL GENERATING 
STATION OF THE BIRMINGHAM 
CORPORATION. 


(Continued from page 513.) 


THE third generating set was installed at Hams 
Hallin 1931. It was the first addition to the original 
station, and, like the two which were set to work 
in 1929, consists of a turbine constructed at 
the Fraser and Chalmers Engineering Works of 
Messrs. The General Electric Company, Limited, 
and an alternator which was made at the latter 
company’s works at Witton. The maximum 
continuous rating of the turbine is 30,000 kW 
when running at a speed of 1,500 r.p.m.,_ It 
is direct-coupled both to a main alternator, 
which generates three-phase current at a pressure 
of from 10-5 kV to 11 kV and a frequency of 
50 cycles, to a 400-kW, 440-volt, direct-current 
generator and a 220-volt exciter. The earlier sets, 
it will be remembered, were designed to generate 
at 25 cycles, but these have been re-wound under the 
frequency-standardisation scheme. The station is 
now, therefore, entirely equipped with 50-cycle 
plant. 

The turbine is of the single-casing type, impulse 
blading being used throughout. The steam is first 
expanded in a velocity stage with two rows of 
moving blades, after which it passes through three 
drums with progressively increasing diameters and 
carrying 30 rows of blading in all. Final expansion 
takes place in six impulse stages of large diameter. 
This, it is claimed, enables a greater number of 
stages to be accommodated in a given length of 
rotor than when the wheel and diaphragm arrange- 
ment is used. The blading in the high-pressure 
portion is of nickel steel as far as the ninth stage 
of the first drum. Beyond this point stainless steel 
is used for the moving and rustless iron for the 
stationary low-pressure blading. The low-pressure 
diaphragms and the casing at the exhaust end are 
made of cast-iron, while the high-pressure end of 
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the casing is of cast-steel. The casing is fitted 
with three extraction branches, one of which is 


placed after each of the three drums. As on the 
earlier sets, special attention was paid to the packing 
of the main shaft, balancing piston, rotor sleeve and 
diaphragms, as well as to the fixing of the rotating 
parts on the shaft in the high-pressure region.* 

The alternator is of the totally-enclosed type 
and is ventilated by means of fans on the rotor | 
shaft. The stator frame consists of a box casting, | 
which bored to accommodate the laminations. | 
The slots in the latter are designed so that a special | 
leakage path is provided for the field, thus enabling | 
the stresses imposed on the windings under short- 
cireuit conditions to reduced. Considerable | 
clearance between the fixed and moving parts of | 
the machine also obtainable. The stator coils 
are insulated with mica and are contained in 
micanite tubes, which were moulded on after each 
conductor had been impregnated. The rotor is of 
the drum type, the body and shaft being a single | 
forging, which was re-annealed and normalised after 
rough machining. It was bored through its entire 
length, the slots being milled out of the solid. The 
rotor windings are insulated in the same manner as 
those on the stator, except that the overhanging 
portions are taped with woven asbestos tape for 
the sake of The straight portion of 
the overhang of the micanite tube, which normally 
encloses the windings, is kept in place by asbestos 
blocks, which were impregnated with bakelite and 
baked under pressure, 
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Is 


cleanliness. 


Ventilation is provided by two fans, which are 
carried on the ends of the rotor shaft. These fans 
draw air from ducts in the foundations through 
channels in the end shields and force it through the 
core and windings until it finally leaves the casing 
in a downward direction. The end windings and 
body of the rotor are cooled by the same fans. The 
hot which 
was constructed by Messrs. The Premier Cooler and 
Engineering Limited, Shalford. This 
cooler is capable of dealing with 75,000 cub. ft. of 


air is cooled in a water-cooled cooler, 


Company, 


air per minute and of reducing its temperature from 
130 dey. to 85 deg. F 

The fourth generating 
at the same time as Nos, 6, 
in July, 1936, consists of a turbine, constructed by 
Messrs. ( A and Company, Limited, 
Newcastle-on-Tyne. ‘This is direct-coupled to a main 
and auxiliary alternator and to an exciter, all of 
which constructed Messrs. The Ceneral 
Electric Company, Limited, Magnet House, Kings 
way, London, W.C.2. A view of this set is given in 
Fig. 40 on page 554, while a view in the turbine 
room appears in Fig. 31 on this This 
shows the original sets in the foreground. The 
turbine is of the same general design as that of 
Nos. 5 and 6 sets, the first of which is also 
in service. All three turbines are of the| 
two-cylinder tandem type with a single exhaust 
and are capable of dealing with a load of 51,500 kW 
continuously when supplied with at 
pressure of 350 Ib. per square inch gauge and a 
temperature of 730 deg. F. at the stop valve. They 
are, however, suitable for operating with steam at 
a pressure of 375 lb. per square inch and a total | 
temperature of 800 deg. F. Their speed is 1,500} 
r.p.m. and they exhaust into a vacuum of 28 in. | 
The most economical load is 40,000 kW ;: loads in| 
excess of this being dealt with by automatically | 
by-passing the earlier stages. . 
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The high-pressure cylinder is of cast steel through- 
out and the same material is used for about half the 
low-pressure cylinder. In both cylinders 
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kW. All the blades, which 
7, in. to 4} in., are of the end- 
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load exceeds 


vary in length from 


| tightened type and have a clearance of about } in. 


over the tips, so that damage from accidental 
contact impossible. The blading manu- 
factured in segments, which can be readily inserted, 
while the accuracy does not depend on the skill 
of the blader. The blade material is stainless steel, 
the shrouding being of Monel metal. The rotor is 
located axially by a double-acting thrust block, 
which is housed in the pedestal at the steam end 
and is made adjustable, so that the operator has 
control over the axial clearances of the blading. 
The low-pressure rotor is of the built-up type, 
the exhaust end being formed of six shrunk-on 
discs. This arrangement avoids the use of very 
large diameter forgings and allows the discs to be 
made of material of sufficiently high tensile strength 
to carry the heavy blades at the low-pressure end. 
These discs are in contact at their rims and are so 
thick that there is no risk of disc vibration. The 
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| gear enables the turbine to be kept turning slowly 
lafter the set has been shut down. The result is 
| that cooling is uniform and the unit can therefore 
be re-started, even in the half-hot condition, without 
| vibration due to temperature distortion. The gear 
is also of great advantage when starting from cold, 
as the turbine can be warmed uniformly and rapidly 
with a minimum of steam. As soon as the speed of 
the set tends to over-run that of the turning gear, 
the latter is automatically disconnected. 

In the high-pressure cylinder composite glands 
with both labyrinth and carbon packings are used. 
The low-pressure glands are labyrinth throughout. 
The sealing steam from each of the four glands is 
separately condensed at atmospheric pressure in a 
small condenser. There is thus no escape of steam 
into the engine room and the heat of the sealing 
steam is conserved, as part of the main condensate 
is used as the cooling water of the gland condensers. 
The amount of sealing steam can be checked at any 
|time by temporarily shutting off the cooling water, 





| 





various steam belts are bridged across by a number | rotor carries 30 rows of blades which vary in height | while the proper operation of the seal is continuously 


of stout bars, which are.solid with the casting. The 
structure is therefore virtually a symmetrical con- 
tinuous tube, which is not liable to distortion by 
thermal or other stresses. To avoid deformation | 
of this tube by constraint of the cooler horizontal | 
joint flanges, the longitudinal rigidity of these is 
destroyed by making a saw cut from its outer 

into each of the bolt holes. The high- 
pressure rotor with its dummies and end shafts is 
a one-piece steel forging. It carries 40 rows of | 
blades, of which the first 11 are by-passed when the 





edges 


* See ENGINEERING, vol. cxxviii, page 793 (1929). 


from 4% in to 21} in. The last two rows are fitted 
with Parsons anti-erosion shields, which have, we 
understand, proved thoroughly effective in pre- 
venting damage to the blading from moisture. 
Moisture is, however, eliminated as far as possible 
by the presence of a drainage belt before the final 
row of blades. The axial position of the rotor is 
maintained by a double-acting thrust block in the 
intermediate pedestal. 

The rotors are connected by a’ double-claw 
flexible coupling. The whole unit can be main- 


tained in slow rotation by a motor-operated turning 
gear, which drives on the coupling sleeve. 


This 


indicated by the dripping of the condensed steam 
into an open tun-dish. 

The valve gear is of the Parsons standard oil- 
operated type and is so arranged that any failure 
of the oil pressure will shut both the governor valves, 
as well as the combined automatic run-away and 
stop valve. The steam chest is entirely separate 
from the turbine and is connected to it by flexible 
pipes, so that the transmission of stresses to the 
eylinder is avoided. The pipes connecting the high- 
pressure and low-pressure cylinders are below the 
floor level, an arrangement which facilitates access 
and improves the appearance of the plant. 
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Steam is tapped from the turbine for heating 
the feed water progressively to 306 deg. F. at the 
most economical load, the tapping pressures being 
about 83 lb., 27 lb. and 8 Ib. per square inch absolute. 

The alternators, to which these machines are 
coupled, were constructed at the Witton works of 
Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, and, with 
certain modifications, are of that firm’s standard 
design. They are each capable of an output of 
50,000 kW at a pressure of 11 kV, a frequency of 
50, and a power factor of 0-8 when running at a 
speed of 1,500 r.p.m. Their general arrangement is 
shown in Figs. 38 and 39 on page 554. 

The stator winding, an illustration of which 
appears in Fig. 33, is of the two-layer diamond 
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type. The support of the overhang is shown in 
Fig. 36, above. In order to reduce the stray losses to 
a minimum and thus to obtain the lowest possible 
steam consumption, insulating material instead of 
metal is used to support the winding. Bakelite fabric 
is employed for this purpose, since its mechanical 
characteristics are good and it can therefore support 
the high stresses set up should a line short-circuit 
occur. A number of supporting bars of this fabric 
are arranged radially round the circumference, and 
each coil is strapped to these bars at various points 
along its length. To increase the safety factor of the 
insulation at these points, U-shaped troughs of 
built-up mica are used as casings over the fabric. 

With the same object, the end clamps of the 
stator core are magnetically insulated from the 
core by an aluminium press ring and bronze plates, 
as shown in Fig. 32. The press ring also acts as a 
damper against stray flux entering the core from 
the ends. To prevent flux emerging from the back 
of the stator core to the solid frame, a damping 
winding encases the outside of the stator core. 
Damper bars are inserted at every supporting rib 
and are connected at each end of the machine to a 
short-circuiting ring. 

The variations in the air space between the stator 
coil surfaces and the slot surfaces, which necessarily 
occur owing to slight unevennesses in the latter, 
might cause discharges to take place between the 
two. These discharges have been eliminated by taping 
the coils with a semi-conducting compressible ma- 
terial, which fills the air space between the two sur- 
faces and acts as a cushion, besides earthing the 
coil surface. By extending this taping a certain 
distance beyond the core, brush discharges at the 
point where the coils emerge from the core have 
also been entirely avoided. The efficiency of this 














type of insulation was proved during the pressure 
test on the machine, where it was found that no 
perceptible corona occurred when a pressure of 25 kV 
was imposed between the coils and earth. The rotor 
is a solid steel forging. The weight ot the original 
ingot was 100 tons, which was reduced to 47 tons by 
rough machining. 

The total loss in the machine amounts to 1,100 kW, 
to deal with which an air circulation of 100,000 cub. 
ft. per minute is required. The fans and air circuits 
installed for this purpose were specially designed to 
ensure an even distribution of air through the 
various parts of the machine and particularly to 
equalise the speed of flow in every part. With 
this end in view a set of baffles is arranged at the 
air inlet at both ends of the rotor, as shown in 
Figs. 37 on this page. These divide the air stream 
into three parts, one of which is directed by an 
inner ring to a fan of the axial type on both ends 
of the rotor body. The other two streams are con 
ducted to a double fan, which forces the air intended 
for cooling the stator into pressure chambers at both 
ends of the machine. By correctly dimensioning 
the air ducts, it was thus found possible to distribut« 
the air equally over the whole of the stator core 
from both ends of the machine without using special 
ducts for bringing the air to the centre. This has 
resulted in a very simple design of stator casing. 

The ventilation of the stator core itself is shown in 
Figs. 34 and 35 annexed. It consists of a number of 
circular ducts, each of which is sub-divided into six 
inlets and six outlets. Air is brought to the inlets by 


a conical longitudinal duct, and is led from 
the outlets into the stator casing and thence 
to the coolers. By arranging the air guides in 


each alternate radial vent duct in opposite direc- 
tions and placing them at a suitable angle, the 
inlet ducts of one radial vent space are brought into 
line axially with the outlet ducts of the next space. 
Air is forced between the coils through the teeth 
down to the air gap, and passes axially through th 
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empty parts of the slots near the gap from the inlet 
to the outlet ducts. As the air space in the wound 
portion of the stator is necessarily restricted, an 
additional air passage is provided between the inlet 
and outlet ducts by stopping the spacers guiding the 
inlet air short of the wound zone of the stator. In 
consequence, a certain amount of air can pass 
straight through from the inlet part of a particular 
vent to the outlet part along the outer periphery of 
the coils immediately behind the stator slots. 

Each main alternator is connected through a 
flexible coupling to a three-phase house service 
generator with a maximum continuous rating of 
1,500 kW at 400 volts and a frequency of 50. The 
coupling is of the Parsons standard claw type, and 
is inside the outer bearing of the main machine. The 
exciter for each main alternator is connected to the 
auxiliary generator through a coupling which is 
situated between the exciter armature and the 
supporting bearing. <A pilot exciter is overhung 
beyond the outer bearing of the main exciter. 


(To be continued.) 








LABOUR NOTES. 

AFTER at the Mines Department in 
London on Thursday last week, the executive committee 
of the Mineworkers’ Federation of Great Britain 
informed the Secretary for Mines that, in response to 
the Prime Minister's appeal, and in the hope of securing 
a settlement of the dispute that had arisen over the 
trouble at Harworth, * honourable to all parties,” they 
if a conference of the Nottinghamshire 
Colliery Owners, the Mineworkers’ Federation of Great 


discussions 


were pre pare d, 
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the trade union the action to be taken upon the report 
of such body.” 


The conference of *busmen adjourned shortly after 
midnight on Saturday, and on the following day the 
delegates consulted the branches of the union which 
they represented. At a further delegate meeting on 
Monday evening the Board's offer was rejected. 


The General Council of the Trades Union Congress, 
in conjunction with the Parliamentary Labour Party, 
has decided to frame a Bill for introduction under the 
Ten Minutes Rule, to provide for compensation for 
loss of employment in all cases of business amalgama- 
tions and mergers. 


It has been brought to the notice of the Minister of 
Labour that there is misunderstanding by 
employers of juvenile labour, as to their liability for the 
payment of contributions, under the Unemployment 
Insurance Acts, in respect of boys and girls who are 
still attending school, but who are employed in 
insurable employment outside school hours. In such 
cases, the Ministry says, contributions are payable 
from the date on which there ceases to be legal obliga- 
tion to attend school, and the fact that the employee 
continues at school does not affect liability for the 
payment of contributions. Employees attending secon- 
dary schools are normally insurable from their four- 
teenth birthday, and elementary school children from 
the end of the school term in which the fourteenth 
birthday is reached (in Scotland from the school- 
leaving date following the fourteenth birthday). The 
exact school-leaving date can be ascertained in any 
particular case by inquiry at the local office of the 
Ministry of Labour. In no circumstances are contri- 
butions payable before the fourteenth birthday is 
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Britain and the Nottinghamshire and District Miners’ 
Industrial Union could be arranged, to suspend for a 
from May 8 the handing in of notices to} 
contracts. Captain Crookshank accordingly 
endeavoured to arrange such a conference. The reply 
of the Nottinghamshire Colliery Owners and_ the 
Nottinghamshire District Miners’ Industrial Union was 
that if the Mineworkers’ Federation definitely accepted 
the principle of the fusion of the two unions in Notting 


fortnight 
terminate 


hamshire and agreed to submit to arbitration any | 
points relative to the fusion left outstanding after 
discussion, they would meet representatives of the | 


Federation under Captain Crookshank’s 

The rejoinder of the Mineworkers’ | 
in effect, to insist on an unconditional | 
and to suspend the handing in of notices | 
The Mines Depart 
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conterence, 
for a week instead of a fortnight 
ment’s efforts to 
continued on Monday 
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rhe Committee appointed to consider the claim of 
the London omnibus men for a 74-hour day submitted 


its report on Thursday last week. It found that the | 


claim, which was based on the ground of injury to| 
health, had not been proved, the ‘ vidence Seine | 
inconclusive, but that a prima facie case had been 
made out for further investigation by a properly 


qualified body specially constituted to deal with the 
matter forthwith If the complaints of injury to 
health were substantiated, then immediate steps should 
be taken, by reduction of hours or other appropriate 
means, to the position We recognise,” the 
Committee that anv recommendation under 
this head must inevitably place an increased liability 
upon the Transport Board, but should satisfactory 
proof of the need for remedy be forthcoming, we cannot 
but think that the Transport Board would be assured 
of the good will of the public when budgeting for any 


meet 
said, 


extra cost involved 


Delegates of the *busmen met on Saturday to consider 
an offer made by the Transport Board. ‘The Board, 
it was intimated, were prepared to discuss, with a 
view to agreement with the trade union, the speeding 
up of services, too frequent alteration of schedules, 
irregularity of mealtimes, and facilities at terminals, 
and to examine with the union the duty schedules 
that were deemed to be onerous or unduly exacting. 

If,” the offer continued, agreement cannot be 
reached upon any of these matters, the Board are 
willing that such matter shall be referred cither to the 
Court of Inquiry for decision or to some other body 
to be set up by agreement between the Board and the 
union. The Board are also prepared to take up and 
conclude the negotiations for the settlement of matters 
in difference other than that of a reduction of the 
working day. The Board will also join with the trade 
union in the setting up of a properly qualified body to 
undertake an investigation of the conditions of employ- 
ment in relation to the effect which such conditions 
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Steel Facts, a publication of the American Iron and 
Steel Institute, has made an interesting comparison 
of the average hourly wages paid to United States 
steel-workers and those paid to similarly employed 


men in eight other countries. The eight other coun- 


tries are Belgium, France, Germany, Great Britain, 
Italy, Japan, Poland, and Sweden. Since March this 
year the average hourly earnings of United States 


stcel-workers has been 83-5 cents, whereas, translated 
into American money, the earnings per hour of foreign 
steel-workers has ranged from 8 cents in Japan to 
37 cents in France, with the French france computed 
at the rate of exchange prevailing before its devaluation 


last year. Steel-workers in Great Britain received the 


| second highest hourly wages in the foreign group, viz., 


German and Swedish workers each received 
average of 20 cents an hour, Polish workers an 
average of 224 cents, Italian workers an average of 
21 cents, and Belgian workers an average of 16 cents. 
The data relating to other countries were obtained 
chic fly, it is stated, from the International Labour 
Office at Geneva. 


Addressing the annual conference of the Confedera- 
tion of Shipbuilding and Engineering Unions at Black- 
pool last week, Mr. William Westwood, the president, 
said that Great Britain was the world’s busiest ship- 
builder to-day and there appeared to be no immediate 
prospect of a decline in the demand for its products. 
A feature of the exceptional activity was that nearly 
all the merchant ships that were being built were for 
British owners, who evidently saw no reason to antici- 
pate a collapse of the boom that had sent their profits 
soaring. Conditions in the iron and steel trades were 
also unprecedented. Order books were bulging, and 
firms were being offered more orders than they could 
accept. Steps should be taken without delay by the 
workers, Mr. Westwood went on to say, to protect 
themselves against the slump which would assuredly 
come if economic conditions remained unchanged. 
Periods of hectic activity should no longer be allowed 
to alternate with periods of deep depression. 


The conference unanimously adopted a resolution 
expressing regret that the Government had not based 
its Factories Bill on the best conditions obtained by 
the workers of other countries, and deploring that 
young persons under 15 will be entitled to work in 
factories, that overtime is not prohibited, especially 
for women and young persons under 18, and that no 
provision is made for the reduction of hours to 40 
per week without loss of pay. Speaking in support of 
the resolution, Mr. Will Sharwood said that there were 
now 750,000 girls and women in the engineering 
industry, and, with no organisation to help them, they 
were being exploited to their own disadvantage and 
also to that of male labour. 
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The annual conference of the Union of Post Oftice 
Workers at Whitley Bay last week, adopted a resolu- 
tion rejecting the reasons given by the Postmaster- 
General for his refusal to concede the 40-hour five- 
day week. It was deplored that the British Govern- 
ment had fallen behind other Governments which had 
introduced this reform with beneficial results, and the 
executive council was instructed to press with unabated 
vigour the Union’s claim. 


When trouble developed during the summer of 
last year over the application in the goods road- 
transport industries of standards laid down by concilia- 
tion machinery, the Ministers of Labour and Transport 
appointed a Committee to carry out an inquiry. The 
Committee, in its report, which was issued last week, 
recommends that standards laid down shall be enforce- 
able at law and that employers who do not comply with 
them shall be liable, not only to fines and to pay wages 
arrears, but also to lose their licences. It is proposed 
to set up a central board for the whole country com- 
prising representatives of national organisations in 
the industry and also of the traffic areas, with three 
independent members, one of whom would be chairman. 
In each traffic area there would be a board, composed 
of representatives of employers and employees. When 
the central board, after consultation with the area 
boards, made recommendations as to wages or con- 
ditions, it would be for the appropriate Minister to 
make an order confirming them. The recommendations 
would then be legally binding. The machinery 
proposed would embrace England, Scotland and Wales. 
Legislation will, of course, be necessary to give the 
appropriate Minister power to issue compulsory 
orders. The road transport undertakings of the 
railway companies are excluded so far as they come 
within the railway negotiating machinery. 


Messrs. British Insulated Cables, Limited, Prescot, 
Lancs, are giving a week’s holiday with pay to all 
their employees who are paid on an hourly rate and 
have been in their employment for a period of not 
less than a year. 


The Clydeside apprentices who have been on strike 
for higher wages returned to their work on Wednesday 
of last week. The Glasgow District Committee of the 
Confederation of Shipbuilding and Engineering Unions 
have promised to take up their case for an increase 
with the shipbuilding and engineering employers, 
but as neither of the two federations of employers 
admits the right of the trade unions to negotiate 
on behalf of apprentices, it is almost certain that their 
mediation will be rejected. At a meeting of the 
engineers who are on strike at Messrs. Beardmore’s 
Parkhead works, there was talk of asking the district 
Committee of the Amalgamated Engineering Union to 
bring pressure to bear on Messrs. Beardmore by calling 
a strike in all the otner engineering works in the area. 
Action of that character, however, would have the 
effect of bringing the Engineering and Allied Employers’ 
National Federation into the trouble, and that, pre- 
sumably, is about the last thing the executive council 
of the Amalgamated Engineering Union desires. 


The weekly organ of the International Labour 
Office at Geneva, states that the German Labour 
Trustee for rooting undertakings has announced collec- 
tive regulations covering all workers employed in 
undertakings either partially or wholly doing work of 
that character. According to these regulations, hours 
of work are fixed at 48 in the week with the right to 
make up time lost on a working day in either the same 
or the following week. The head of the undertaking 
may, in urgent cases, and after consultation with the 
Trust Council, where such a Council exists, extend 
hours of work to 60 in the week and to not more than 
10 in the day. The normal working hours of drivers 
of carts and lorries, including time spent on preliminary 
work and hours of presence, may not exceed 60 in the 
week. Overtime must be paid for at time and a quarter, 
and night work (defined as work between 10 p.m. and 
6 a.m.) at 10 per cent. above normal rates, while night 
work which is also overtime and work on Sundays 
and holidays must be paid for at 40 per cent. above 
normal rates and work on May | at double rates. 
In regard to annual holidays with pay, the regulations 
provide for the introduction of the system of holiday 
stamps which has been in application in the building 
industry since September 1, 1936. 


According to Labor, the struggle between the 
| American Federation of Labour and the Committee 
| for Industrial Organisation is shortly to enter a new 
| phase. At the Tampa Convention of the American 
| Federation of Labour in September last, the executive 


| > : : : : 
| council were given authority to call a special convention 
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for the purpose of dealing with the Committee for 
Industrial Organisation. Instead of doing so, however, 
the executive council have invited officers and other 
representatives of affiliated national and international 
unions to a meeting to consider the matter. ‘ This 
conference,” it is stated, “will formulate definite 
plans (1) for strengthening the forces of the American 
Federation of Labour; (2) for carrying on a nation- 
wide organising campaign; and (3) for raising the 
necessary funds for the work.” The Committee for 
Industrial Organisation, it may be explained, stands 
for industrial unionism and the American Federation 
of Labour for craft unionism. 


Industrial and Labour Information states that special 
attention is being given in the United States to the 
problem of finding employment for older workers. 
The New York Council of Economics has asked the 
Senate Committee on Labour to initiate an investiga- 
tion of discrimination by private employers against 
persons over the age of 35. The American Citizens’ 
League has started a movement to combat prejudice 
against workers over 40 years of age, and the Mayors’ 
Conference on Unemployment also has taken an interest 
in persuading employers to provide more employment 
for older workers. 








LETTERS TO THE EDITOR. 





VIBRATION IN STEAM - TURBINE 
BUCKETS AND DAMPING’ BY 
IMPACT. 


To THE Epiror oF ENGINEERING. 


Srr,—In reply to Mr. Beale’s request for information 
relating to the action of the dynamic vibration 
absorber in his letter on page 440 of your issue of 
April 16, | would refer your correspondent to an article 
by Taylor entitled ‘* Eliminating Crankshaft Torsional 
Vibration in Radial Aircraft Engines,” published in 
the March, 1936, issue of the S.A.#. Journal, page 81. 
An excellent treatment of both damped and un- 
damped dynamic absorbers is also to be found in 
Den Hartog’s book Mechanical Vibrations (McGraw- 
Hil! Book Company). 

Your correspondent appears to have assumed that 
the action of an absorber is the same as the action of 
an energy-dissipating damper. As suggested in my 
letter of March 23, published in your issue of April 9, 
on page 401, however, it is unlikely that full absorber 
action will be obtained in the case under consideration, 
because of dimensional limitations. Nevertheless, the 
system is not aperiodic and there is the possibility of 
partial absorber action. It would be interesting to 
know if Mr. Paget has found any evidence of this 
action in practice, and if consideration has been given 
to the possibility of suspending the impactor so that 
an aperiodic system is obtained. 

Yours faithfully, 
W. Ker WILson. 
132, Draycott-avenue 
Kenton, Harrow, Middlesex. 
April 22, 1937. 








WAVE FORMATION IN REGULATING 
SLUICES. 
To THE Eprror oF ENGINEERING. 


Str,—A strange phenomenon of major importance 
in the design and manipulation of open-type river- 
regulating sluices has recently occupied my atten- 
tion. I have noticed that alternative impulsive waves 
of a periodic nature occur in some regulators under 
certain conditions, and investigation has shown that 
such waves exist when the regulator is fully open and 
the water level is steady. The occurrence of the waves 
is objectionable, and means for minimising their effect 
in existing structures or preventing their formation in 
new ones are desirable. A tentative theory of their 
formation is given below. It would appear that the 
occurrence of vortices downstream of the piers is the 
direct cause of the phenomenon and the frequency of 
the oscillations can be estimated from the relation : 

nd 


— = constant = 0-18, 

where n = number of oscillations per second, d = width 
of piers, and + = mean velocity of flow through the 
sluice. 

Observations on regulators where such waves exist 
have closely confirmed this relation, and further con- 
firmation was obtained when endeavouring to break 
up the waves, as lowering a gate in one of the sluices 
caused them to disappear. This, however, is only a 
temporary remedy and tests on models were carried 
out in order to obtain further corroboration of the 
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theory and to find a permanent solution for the problem. 
The experiments were entirely satisfactory, a similar 
wave being produced with the corresponding oscilla- 
tions. It is suggested, as a result of these tests, that 
to avoid the appearance of the waves new structures 
should be provided with piers tapered towards their 
downstream ends. 

Yours faithfully, 
H. Zaky, 
Resident Engineer. 
Delta Barrage, Egypt. 
April 15, 1937. 








HEAT TRANSMISSION RESEARCH. 
To THe Eprror OF ENGINEERING. 

Srr,—-The criticism of my paper in your issue of 

April 23 requires a reply. Firstly, the group (Cp ‘) 


has been wrongly referred to as the Péclet number, 
while it is, in fact, the Prandtl number. The former 
is a combination of the latter with the Reynolds 
number. For an accurate estimation of A these two 
factors must be calculated at their “ effective ’ temper- 
atures, which are different. 

Secondly, in discussing the method of graphical 
analysis, it is suggested that it is dependent on equa- 
tion (Ll). Actually, the accuracy only depends on the 
fact that (i) A varies as G®*® for turbulent flow in 
tubes; or (ii) h varies as G®** for turbulent flow of 
air across tube bundles and gills. For practical pur- 
poses, only statement (ii) needs support. Over the 
trial range, the value of the exponent 0-6 may vary 
from 0-58 to 0-62, decreasing with diameter. The 
change produces a variation in h of only 4 per cent., 
giving an average error of + 2 per cent. The method 
of analysis, in principle, was used by the late Mr. H. M. 
Martin in 1914 (see ENGINEERING, vol. xevii, pages 5 
and 37), before equation (1) was known in England, 
and is really based on equation (2). 

Thirdly, your article states that “ the total resistance 

is obtained from a comparatively small 
observed variation in the overall coefficient.” It is 
rather difficult to agree with this statement, when it 
can be seen from Fig. 11 of the paper that the overall 
resistance varied from 0-0016 to 0-0031, or approxi- 
mately 100 per cent. It must be realised that Fig. 9 
is obtained from the curves in Fig. 11 and a knowledge 
of the metal resistance, and so should be very accurate. 
Figs. 14, 15, 20 and 21 were all obtained from data 
where the overall rate was made to vary from over 
50 per cent. to 100 per cent. 

Lastly, while defending these points, I do not 
pretend that the method of analysis is absolute, but 
have endeavoured to show in my paper, firstly, that 
the effect of the temperature gradient creating the 
heat flow must be acknowledged in any film rate 
equation ; secondly, that the graphical analysis gives 
results in agreement with equation (1), and other 
investigators’ results, and thirdly, that both these 
items have an accuracy and simplicity worthy of the 
consideration of engineers. 

Yours truly, 
E. W. STILt. 

Cantilupe Chantry, 

Minster Yard, 
Lincoln. 
April 30, 1937. 


It is regretted that the group (Cp *) should have 


been inadvertently called “the Péclet number,” 
instead of ‘‘ the Prandtl number,” which is, of course, 
correct. The criticism referred to was not intended to 
throw doubt upon the accuracy of Mr. Still’s work, 
which is a valuable contribution to research in this field. 
The purpose of the criticism was to point out that 
the method of analysis requires to be used with 
great care if reasonable accuracy is to be maintained. 
Any extrapolation may lead to inaccuracy, unless the 
variables are known to obey some definite law. In 
this work there is a small uncertainty in the index used 
with the fluid velocity, and a further unknown error 
due to the variation of the physical properties when 
the speed of one of the two fluids is kept constant. 

As an example of the possible error, the curve of 
v = 3-Oin Fig. 11 of the paper may be taken. Assuming 
ordinates for air speeds of 250 ft. and 1,250 ft. per 
second as given by the curve at these points, and 
supposing that the index of the air speed is uncertain 
between the limits 0-58 to 0-62, as mentioned in 
Mr. Still’s letter, the extrapolated ordinate at infinite 
air speed becomes uncertain to the extent of about 
+8 per cent. This is additional to any errors of 
experiment. The points in the observed range would 
not be affected sufficiently to show any marked depar- 
ture from the straight-line graph. 

Errors may also arise where one of the separate 
fluid resistances forms a comparatively small part of 
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the total resistance, as in Figs. 9 and 11, where the 
water resistance is only of the order of one-third of 
the total, or less. In such a case it is to be expected 
that the percentage error in the water resistance should 
be greater than in the total resistance. These possi- 
bilities of error may be largely avoided by the use of 
various checks on the values of the fluid resistances, 
and there is no reason to suppose that Mr. Still’s work 
cuffers from serious errors. —Ed., E. 








THE LATE MR. E. E. SAWYER. 


Werecord with regret the death of Mr. Ernest Edward 
Sawyer, which occurred at his home, Piltdown Lodge, 
near Uckfield, Sussex, on April 11. Mr. Sawyer, who 
retired some considerable time ago, was, in his younger 
days, actively connected with railway construction and 
other civil-engineering works in India and elsewhere. 
He was articled to Sir John Coode in 1867, and after 
remaining with him for three year, entered St. John’s 
College, Cambridge, and proceeded to the B.A. degree 
in 1873. Subsequently he was made an M.A. Upon 
leaving the University he was engaged for a time under 
Mr. T. C. Watson in making surveys and plans, and 
preparing estimates for Messrs. The Berlin Phosphate 
Sewage Company. For some months in 1874 he was 
employed on surveying work and the drawing up of 
plans and estimates for quay walls and river-improve- 
ment works at Antwerp, for Messrs. Henry Lee and 
Sons. In October, 1874, he was placed in charge of 
the Westgate Waterworks, but in July of the following 
year returned to Mr. T. C. Watson and was given the 
task of superintending the construction of several 
sections of the Amsterdam Canal. After con- 
tinuing in this capacity for some two and a half years, 
Mr. Sawyer was placed in charge of the Metropolitan 
Railway extension to Harrow in May, 1878, and 
proceeded with this work until the autumn of the 
following year. 

Mr. Sawyer will be remembered mainly for his work 
on the construction of the West of India Portuguese 
Railway and the harbour at the Mormugio terminal 
port, Goa. He left for India in November, 1879. 
Survey work from Mormugao to New Hubli, on the 
South Deccan line of the Southern Mahratta Railway, 
a distance of 120 miles, was completed in July, 1880, 
and construction work commenced in }881. Mr. Sawyer 
was appointed engineer-in-chief in India of the West 
of India Portuguese Railway Company, which was 
responsible for the line to be constructed in Portuguese 
territory, 51 miles in length. Soon after the comple- 
tion of the railway Mr. Sawyer contributed a paper 
describing the work to the Proceedings of the Institu- 
tion of Civil Engineers in 1889. In the ‘eighties and 
*nineties of last century he was a frequent contributor 
to the discussions on papers dealing with the construc 
tion of railways in mountainous or difficult country. 
Until recently he was a director of the Madras and 


Sea 


Southern Mahratta Railway and chairman of the 
West of India Portuguese Guaranteed Railway. He 
also served on the board of Messrs. The British Alumi- 


nium Company, Limited. During the European war 
Mr. Sawyer placed his services at the disposal of the 
British Government and served as a representative of 
the Ministry of Munitions in France, Italy, and Switzer- 
land. He became an associate-member of the Institu- 
tion of Civil Engineers on January 11, 1876, and was 
transferred to membership rank on December 21, 
1880. 








THE LATE MR. J. P. HARRIS. 


Ir is with regret that we note the sudden death 
of Mr. John Parker Harris, which occurred at his 
home in Kensington, on April 24. Mr. Harris, who 
served for many years in the London County Council 
Engineer’s Department, was born on July 15, 1869, 
and after undergoing scientific training at the Crystal 
Palace School of Engineering, from 1886 to 1887, 
entered upon a pupilage of two years under Messrs. 
Livesey and Son. He served a further pupilage of 
two years under Messrs. Sir James Kitson and Company, 
Leeds, and, in 1892, was appointed assistant engineer, 
under Mr. H. Cottrell, on the staff of Sir Douglas Fox, 
on the survey, setting-out and preparation of plans 
for the Syria-Ottoman Railway, Palestine. In 1893, 
he was appointed assistant engineer on the North 
Eastern Railway, Central Division, and continued in 
this capacity for four years, leaving in 1897 to take up 
the position of assistant to Sir John Wolfe Barry and 
Partners. During the succeeding eight or nine years, 
Mr. Harris was employed in responsible positions on a 
number of works. He was successively engaged as 
resident-engineer in charge of construction on the 
renewal of the substructure under Smithfield Market 
for the Metropolitan Railway, on the construction of 
Kilburn Viaduct, and on alterations at Baker-street 
and Bishopsgate Stations, also on the Metropolitan 
Railway, and on the South and West Kensington 
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sections of the Great Northern, Piccadilly, and Bromp- 
ton Railway. 

Other work carried out at this period of his career 
included the preparation of working and contract 
drawings for Limekiln Wharf, Grangemouth Dock, the 
reconstruction of bridges near Redhill, on the South 
Eastern and Chatham Railway, girder work under 
Scotland Yard on the District Kailway, and the super- 
vision of the construction of the Baker-street and 
Waterloo Railway under Northumberland-avenue and 
under the Metropolitan Railway at Baker-street 
station. Mr. Harris subsequently entered the Engineer’s 
Department of the London County Council, the offices 
of which were then located at Spring-gardens, London, 
S.W.1, and remained in this department until his retire- 
ment from County Hall a year or two ago. He became 
an associate member of the Institution of Civil Engineers 
on December 3, 1895, and was transferred to the rank 
of member on April 11, 1905. 








STEAM-DRIVEN GAS COMPRESSOR 
FOR COKING PLANT. 


Two large gas compressors embodying features of 
unusual interest have recently been completed by 
Messrs. J. Browett Lindley (1931), Limited, Coborn 
Works, Letchworth, for a coking plant in the North- 
East of England. Each compressor has a capacity of 
3,300 cub. ft. per minute at 10 Ib. to 15 Ib. per 
square inch delivery pressure, and is designed to draw 
4-4 million cub. ft. per 24 hours of crude coke-oven gas 
with a specific gravity of 0-5 (air = 1) from gas holders, 
and deliver it through five miles of pipe line, the 
final pressure being 2 lb. per square inch measured at 
normal temperature and pressure. The gas may be 
saturated with water vapour, and may have a tempera- 
ture of 35 deg.C. The compressors are of the two-crank 
tandem type, and are supplied with steam at a pressure 
of 140 Ib. per square inch, exhausting to a back pres- 
sure of 10 lb. per square inch. They run at a speed of 
340 r.p.m. 

The two compressors are identical in design, and one 
of them is illustrated in Figs. 1 to 4, on this and the 
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The high-pressure steam cylinder has a 
bore of 14 in. and the low-pressure cylinder:has a bore 


opposite pages. 


of 20 in., the stroke in both cases being 10 in. The two 
gas cylinders each have a bore of 25} in., the piston 
stroke, of course, being again 10 in. Each of the four 
cylinders is a separate casting of hard close-grained cast- 
iron, the valve box forming an integral part. Care has 
been taken in the case of the steam cylinders to eliminate 
the possibility of distortion due to the high steam 
temperature. 

As will be clear from Fig. 1, each steam cylinder is 
mounted on a cast-iron distance piece which also forms 
a bored guide for the crosshead. Leakage from the 
piston-rod glands and wipers into the distance pieces 
is collected and led to a small compartment formed in 
the base. This compartment is so arranged that it 
automatically separates the oil from the water, the oil 
returning to the base and the water flowing away to 
a drain. The gas-cylinder distance pieces form the 
steam-cylinder top covers, the lower portion being 
filled with non-conducting material The steam piston- 
valve covers are separate castings and are easily re- 
movable. The covers are accurately machined on the 
inner surfaces, and the clearances are reduced to a 
minimum. The steam cylinders and covers are lagged 
with a layer of magnesia non-conducting composition 
covered with planished steel sheeting. As will be clear 
from Fig. 1, both the gas cylinders and their covers 
are water-jacketed. The gas and low-pressure steam 
pistons are of cast-steel, and the high-pressure steam 
piston is of cast-iron. The rings in the gas and low- 
pressure steam pistons are of the self-adjusting wave- 
spring type. Those for the high-pressure steam pistons 
are of the restrained type, and are arranged to work 
with a definite clearance on the cylinder walls. The 
piston rods are of 0-4 per cent. carbon steel, finished 
by grinding. As shown in Fig. 1, they are continuous 
for the two pistons, and cone and shoulder seatings are 
provided for the latter. The crossheads are of steel, 
and are fitted with a pair of phosphor-bronze bushes 
for the connecting-rod pin, the bushes being adjustable 
by means of caps and bolts. The connecting-rods are 
forged from Siemens-Martin acid mild steel, and are 
machined all over. The bottom end of the rod is formed 
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with a flat foot to which the crankpin end bearings 
are attached and secured by means of cap and bolts. 
The bearings are lined with white metal. The crank- 
shaft is a solid forging from Siemens-Martin acid mild 
steel, and is accurately machined all over. The base 
is a strong casting of box section machined on top to 
receive the frame, and on the underside where fixed 
to the foundation. The crankshaft main bearings, 
consisting of adjustable cast-iron shells lined with 
white metal, are supported in the base. The flywheel 
is of cast-iron, machined all over. The rim is polished, 
and is provided with hand-barring gear. As shown in 
Figs. 1 and 3, the crankshaft is extended and pro- 
vided with an outer bearing to support the weight of 
the flywheel. 

The two steam valves are of special cast-iron, and 
are both of the piston type. The valve for the high- 
pressure cylinder is shown on the right in Fig. 1. 
The method of operating the valves is also shown in 
this figure, and it will be seen that they are operated 
in the usual way by eccentrics mounted on the crank- 
shaft. The eccentric straps are lined with white metal. 
The eccentric-rod pins are case-hardened, and the valve 
spindle crosshead brasses are adjustable. It may be 
noted that the valves are located directly over the 
crankshaft, without any set on the eccentric rods, 
an arrangement giving great flexibility in the valve 
settings and a minimum of wear. Both the suction 
and delivery valves on the gas cylinders are of the 
Hoerbiger disc type in tempered steel, and are designed 
to withstand the chemical action of certain constituents 
of the gas. Both sets of valves are automatically 
operated, and are arranged for a very small vertical 
lift. The valve seats are of cast-iron and the valves, 
seats and covers are all easily accessible. 

The governor is of the plain centrifugal type, 
mounted on the end of the crankshaft, as shown in 
Fig. 1, and controls the maximum speed of the 
compressor by acting directly on the steam throttle 
valve. The latter valve is of the double-seated type. 
All the working joints of the governor gear are fitted 
with case-hardened pins, lubricated by oil under pres- 
sure. The expansion gear is of the hand-operated type, 
and gives high-pressure cut-off positions between 50 per 
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cent. and 75 per cent. of the stroke. As regards lubrica- 
tion of the engine as a whole, all motion work, including 
the governor, is entirely enclosed within the frame and 
base of the engine, and all working surfaces so enclosed 
are lubricated by oil under pressure, supplied by a 
valveless pump, located in an easily-accessible position 
in the lower part of the base. The cylinders are lubri- 
cated by a mechanically-driven lubricator having an 
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independently-operated pump for each sight feed. 
In addition, double vase lubricators are fitted on the 
cylinder covers for flushing the cylinders when the 
engine is standing or being started up. 

The machine is provided with three control devices, 
comprising a variable-speed control, an outlet control 
governor, and a safety control for the gas holder. As 
regards the variable-speed control, when the gas 











CoMPRESSOR ON Test BED. 


pressure in the delivery main rises above a pre- 
determined value, owing to decreased demand, a 
diaphragm-type relay valve comes into operation. The 
arrangement is shown diagrammatically in Figs. 5 and 
6. In these illustrations, the pipe connection to the 
delivery main is shown at a, the lower end of the pipx 
being connected toa grit strainer b, and the relay valve 
is shown atc. The latter valve is connected through 
link mechanism to a throttle valve in the steam main, 
so that the speed of the set is automatically adjusted 
to meet the gas requirements. If the demand for gas 
should cease altogether, the variable-speed control 
described will slow down the set to a minimum specd. 
Compression will still be taking place slowly in these 
circumstances, and at a further specified value of the 
outlet pressure, the outlet control governor, lettered d 
in Figs. 5 and 6, totally unloads the compressor by 
releasing the compressed gas to the suction main. 
As shown in Fig. 5, a non-return valve is fitted close 
to the compressor in the outlet main to avoid wastage 
of power due to recompression of the gas in the long 
delivery main when the demand recommences. The 
outlet governor consists essentially of a weighted 
plunger, to the underside of which gas at the outlet 
pressure is admitted through the grit strainer by the 
second connection to the latter, shown in Fig. 6. As 
soon as the predetermined outlet pressure is reached, 
this plunger rises and uncovers a port which allows the 
gas to pass to a piston acting directly on the outlet 
valve e. 

Dealing finally with the safety control for the gas 
holder, in the event of the supply from the coke ovens 
to the gas holder on the inlet side not being quite 
sufficient for the demand, the bell of the gas holder 
would fall. Owing to the reduction of pressure in the 
delivery main, the variable-speed governor would then 
cause the steam throttle valve to open to its widest 
extent, putting the compressor on full load, and its 
speed under the control of the crankshaft governor. 
Under these conditions, both the controls described 
would be put out of action, so that without some pre- 
caution, gas would continue to be withdrawn from 
the gas holder, until there was a danger of its crown 
collapsing. To avoid this danger, the third control, 
of the jet pipe type, is provided. This contro] is 
actually fitted by the management of the coking plant. 
As the bell of the gas holder comes near to its bottom 
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position, it operates a valve in the suction pipe, which 
gradually closes. This, in turn, causes a reduction of 
pressure in the outlet pipe, which is employed to 
operate the control and to open the by-pass between 
the suction and delivery sides of the compressor. Thus, 
the ga--holder bell is automatically maintained at any 
predetermined level or capacity and the variable speed 
and outlet controls only come into action again when 
the bell is sufficiently raised to ensure an adequate 
supply. 

We may 
»btained an 


say, in conclusion, that the firm has 


an admixture of ordinary coal gas, which is compressed 
by the two compressors described. The two addi- 
tional machines are of 2,000-cub. ft. per min. capacity 
for an outlet pressure of 30 Ib. per sq. in., and will 
embody automatic speed control, with, in addition, a 
pressure-regulating device which will enable the 
outlet pressure to be adjusted to any value between 
> Ib. and 30 Ib per sq. In. 





ENGINEERING TRAINING AND 
EDUCATION. 

Rensselaer Polytechnic Inatitute We have received 
the prospectus of the Rensselaer Polytec hnic Institute, 
Troy, New York, U.S.A., in which are set out full 
particulars of the courses available at the Institute. 





Courses of four years’ duration, leading to the bachelor’s 
degree, are provided in aeronautical, chemical, civil, 
electrical, industrial, mechanical and metallurgical 
engineering, in physics and architecture, and in a num 
ber of other subjects Post-graduate courses leading 
to masters’ and doctors’ degrees are also provided 
The syllabuses of the courses are set out in detail and 
full information is also furnished regarding methods 
of instruction, records of work, examination regulations, 
tuition fees and living expenses \ history of the 
Institute, lists of the professorial and teaching staffs, 
brief descriptions of societies and clubs for under 


graduates, and lists of present students and past 
graduates are also included The prospectus or 
Catalogue,” as it is termed, constitutes No. | of 


vol. 36 of the Bulletin of the Institute and is obtainable 
on application to the Registrar at the above address. 








PERSONAL. 


Vessers. SALFORD ELecrrica. INstTRUuMENTs, LIMITED, 


one of the subsidiary companies of Messrs. The General | 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, have recently put in hand considerable 
extensions to their works in Silk-street, Salford 

Messrs. Davin Brown ann Sons (Hupp) Limrrep, 


Huddersfield, have appointed Mr. F M Abbey, 42, 
Henley-road, Ipswich, who has been in their employ for 
nearly twenty years, their district representative for the 


Eastern Counties 


Mr. W.S. Spracue, who has been for the past eighteen 
vears managing director of Messrs. Chamberlain and 
Hookham, Limited, Solar Works, New Bartholomew 
street, Birmingham, 5 (an associated company of Messrs 
The General Electric Company, Limited), has relin 
quished that position on account of ill-health Me. J.8 


CARTER has been appointed to succeed Mr. Sprague as 


managing director 
Mr. F. W. M 


ANDERSON, sales manager to Messrs 


W I Henley's Te legraph Works Company, Limited, | 
Holborn-viaduct, London, E.C.1, has been appointed 
assistant general manager to the Company Mr. C. E 


Kuopes has been made chief assistant to the manage 
ment, Mr. J.S. A. Buntine, MA 


has been promoted sales manager, and Mr. E. J 


, assistant sales manager, 


has been appointed an assistant sales manager 


Mr. Hereert CLark has relinquished the position of 


managing director of Messrs. Tangves, Limited, Cornwall 


Works, Birmingham 





E.ecrricrry Surprry in NIGERIA The annual report 
of the Electrical Branch of the Public Works Depart 
Nigeria, for the vear ended March 31, 1936, which 
is published by the Government Printer, Lagos, at the 


ment 


price of 3s. 6d. net, gives an account of the progress of 
the four Government electricity undertakings at Lagos, 
Port Harcourt, Kaduna and Enugu and, generally 
speaking, discloses a satisfactory state of affairs At 
increased from 5,238,000 kWh to 


Lagos th output 


1.765.000 kWh, while the average cost of production fell | 


kilowatt-hour At Port 


from 2:°249d. to 2-201d. per 
Harcourt there was an increase of over 14 per cent. from 
406.000 kWh to 489.000 kWh. the average cost of 


production decreasing 
kilowatt-hour At Kaduna the 
practically self-supporting and the sales increased from 
516,000 kWh to 586,000 kWh, the cost of production 
falling from 3-936d, to 3-507d. per kilowatt-hour At 


undertaking is now 


Enugu, though the 
railway workshops is still below normal, the consumption 
was 1,238,674 kWh, an increase of 34,205 kWh. The 


} | 
iverage cost per kilowatt-hour, however, rose slightly 


from 2: l4d. to 2-16ld. 


order for two very similar machines to | 
be used for distributing the same coke-oven gas, with | 


VIDLER | 


from 4:°346d. to 3-542d. per| 


consumption of the colliery and | 


ENGINEERING. 


BOOKS RECEIVED. 


‘niversity of Illinois. Engineering Experiment Station. 
Bulletin No. 288. An Investigation of Relative Stresses 
in Solid Spur Gears by the Photoelastic Method. By 
Pact H. Brack. [Price 40 cents.] Bulletin No. 289. 
The Use of an Elbow in a Pipe Line for Determining the 
Rate of Flow in the Pipe. By Wa.tvace M. LANsForD. 
[Price 40 cents.] Bulletin No. 290. Investigation of 
Summer Cooling in the Warm-Air Heating Research 
Residence. Conducted by the Engineering Evxperi- 
ment Station, University of Illinois in Co-Operation with 
the American Society of Heating and Ventilating Engin- 
eers and the National Warm-Air Heating and Air 
Conditioning Association By Proressor A. Pe 
Kratz, Proressor M. K. Faunnestock and SEICcHI 
Konzo. [Price ldollar.] Bulletin No. 291. Flerural 
Vibrations of Piezoelectric Quartz Bars and Plates. By 
Prorressor J. T. Tykociner and M. W. Wooprvurr. 
[Price 40 cents.] Urbana, Ill., U.S.A.: Engineering 
Experiment Station, University of Illinois. 

1ir Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1710. Tests on Two Streamline 
Bodies in the Compressed Air Tunnel. By Dr. R. 
Jones, D. H. Wittiams and A. F. Brown. [Price 
ls. net.}] No. 1715. A New Form of Biplane. By 
H. B. Irvine and A. 8. Batson. [Price 7s. net.] 
No. 1720. Preliminary Calibration of the 24-Foot Wind 
Tunnel, R.A.E., with a Short Description of the Tunnel. 
By W. G. Jennines, A. Terry and P. J. PEARSALL. 
[Price 2s. 6d. net.}] No. 1721. The Pressure Distri- 
bution and Forces on Thin Aerofoil Sections Having 
Sharp Leading and Trailing Edges and Moving with 
Speeds Greater than that of Sound. By Dr. 8. G. 
Hooker. [Price 2s. 6d. net.| No. 1723. The Influence 
of Differential Aileron Control on Wing Flutter. By 
R. A. Frazer. [Price 3s. net.| No. 1724. Full Scale 
and Model Resistances of a Southampton II Hull. By 
). T. Jones, L. Jounston and J. Hanson. [Price 
4s. net.] No. 17 Turbulence Measurements in 
Flight. By J. E. Serpy and M. B. Morean. [Price 
ls. 6d. net.|] London: H.M. Stationery Office. 

lir Transportation Costing. By Cartan N. T. Macieop. 
London : Sir Isaac Pitman and Sons, Limited. [Price 
7s. 6d. net.) 

lerodynamics. By Dr. N. A. V. Prercy 
The English Universities Press Limited 


~ 











London : 

[Price 30s. 
net.] 

The Electrification of Agriculture and Rural Districts. 
By E. W. Go.ipine. London: The English Uni- 
versities Press Limited Price 16s. net.] 

Utilisation of Electric Energy By E. OpensHaw TAYLor. 


London: The English Universities Press Limited 
[Price 21s. net.]} 
Variateurs de Vitesse Progre saifs By Pierre Tour 


KOWSKY. Brussels: Pierre Toutkowsky, rue Ducale, 
29 

The Modern Diesel. High-Speed Compression Ignition 
Oil Engines and Their Fuel Injection Systems for Road 

lircraft and Marine Work. Fourth 


lliffe and Sons Limited. 


and Rail Transport, 
(revised) edition. 
Price 3s. 6d. net.]} 
u illing's Press Guide, 1937 
[Price 2s. 6d.) 
| United States Bureau of Mines. Question and Answer 
Handbook No. 3. Questions and Answers on Boiler 
Feed-Water Conditioning. By J. F. BArkiey. Wash- 
Superintendent of [Price 20 


London 


London: Willing Service. 


ington Documents. 


cents. | 


| Departme nt of Scientific and Industrial Research. Fuel 
Research. Physical and Chemical Survey of the 


National Coal Resources No. 38 The Yorkshire, 
| Nottinghamshire and Derbyshire ( ‘oalfield. West York- 
shire A rea. The WW he atle y Lime Seam. London $ 


H.M. Stationery Office. [Price ls. 3d. net.] 
} Bearing Metals and Alloys By H. N. Bassetrr. London : 
Edward Arnold and Company [Price 25s. net.] 


Weather Elements 1 Text in Elementary Meteorology. 


ty Proressor Tuomas A. Burarr. New York: 
Prentice-Hall, Incorporated. [Price 5 dols.] 
United States Geological Survey. Water-Supply Paper 


No. 789 
1935 Part 9. 
Superintendent of Documents. 

Kurzgefasstes Handbuch aller Legierungen 

| Dr. Paw. Ernst JANECKE Leipzig 
[Price 52 marks. |} 

United States Geological Survey Bulletin No. 860-C. 
Geology and Fuel Resources of the Southern Part of the 

| San Juan Basin, New Mexico Part 3. The La 
Ventana-Chacra Mesa Coal Field. By Carnie H. Dane. 
Price 40 cents.] Bulletin No. 880-B. Recent Mineral 
Developments in the Copper River Region, Alaska. By 
Frep H. Morrir. [Price 5 cents.] Washington : 
Superintendent of Documents. 

United States Geological Survey Professional Paper 
No. 186-H. Inferences About the Origin of Oil as In- 
dicated by the ¢ om position of the Organic Constituents 
of Sediments. By Parker D. Trask. Washington : 
Superintendent of Documents. [Price 10 cents.} 

Department of Scientific and Industrial Research. Ilumi- 
nation Research Iechnical Paper No. 19. Daylight 
Illumination Necessary for Clerical Work. By L. H. 
McDermott. London H.M Stationery Office. 

| Price 6d. net.] 

Farm Machinery and Equipment. By H. P. Smrru. 
Second edition. London: McGraw-Hill Publishing 
Company, Limited. [Price 18s.] 

| Applications of the Method of Symmetrical Components. 

By Proressor WaLpo V. Lyon. London: McGraw- 

Hill Publishing Company, Limited. [Price 36s.]} 

| Electric Power Development in the U.S.S.R. A collective 

study prepared under the guidance of BenJsamin I. 

WEITz. Translated by Leonarp E. Mins. London: 
| Lawrence and Wishart. [Price ll. ls. net.]} 


Surface Water Supply of the United States, 
Colorado River Basin Washington : 
[Price 25 cents.] 

By Proressor 
Otto Spamer. 





| Diesel engine. 
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CONTRACTS. 


Messrs. MarRyat AND Scort, Limirep, 75, Clerken- 
well-road, London, E.C.1, have secured the contract 
for the installation of six lifts at St. Dunstan’s Convales- 
cent Home, Brighton. The lifts will be specially designed 
for the safe conveyance of, and for use by, blind persons. 

Messrs. Stmmon-Carves, Liurrep, Cheadle Heath, 
Stockport, have received the order for a complete coking 
plant, comprising 42 *‘ Underjet ’’ compound coke ovens 
of the Otto twin-flue type, a complete by-product recovery 
installation, and coal and coke-handling plants, to be 
erected at Karabuk, in Anatolia. The plant will con- 
stitute an integral part of the complete new iron and 
steel works which are to be built, to the order of the 
Turkish Government, by Messrs. H. A. BRASSERT AND 
Company, Liuirep, London. Karabuk is about 130 
miles north of Ankara. 

Messrs. WELLMAN SmitH OWEN ENGINEERING CorR- 
PORATION, Limrrep, Victoria Station House, Victoria- 
street, London, S.W.1, have secured an order for three 
75-ton open-hearth basic-steel furnaces, two 5-ton 
charging machines, and _ ingot-stripping machines, 
vertical ingot chargers and cranes, from Messrs. Richard 
Thomas and Company, Limited, for their Ebbw Vale 
Works. Messrs. Wellman are also supplying, to the 
order of Messrs. H. A. BRASSERT AND COMPANY, 
Limrrep, four 50-ton open-hearth basic furnaces, two 
ingot-heating furnaces, a billet-heating furnace, and 
chimneys, gas mains, &c., for the Karabuk Steel Works. 











TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 

Steel Pipes, 3 in. in diameter, solid-drawn or lap- 
welded, 15 miles. Post and Telegraph Department, 
Wellington, N.Z.: June 15. (T. 31,356.) 

Steam-Raising Plant._-The General Hospital, Johannes- 
burg; July 12. (T.Y. 2,550.) 

Hoop Steel, hot-dip galvanised, 1 in. by No. 12 gauge, 
20 tons. Post and Telegraph Department, Wellington, 
N.Z.; June 22. (T.Y. 31,361.) 

Street-Lighting Lanterns, 1,500, asymmetric refractor 
type, totally-enclosed, non-ventilated, dust-proof, fitted 
with external focusing device. The City Council, 
Johannesburg; June 12. (T.Y. 31,365.) 

Marine Diesel Engine, 70-80 h.p., for installation in a 
beacon service vessel. Maritime Department, Colony of 
Mozambique, Lourenco Marques ; June 28. (T.Y. 2,553.) 





Power Finning Presses, two, motor-driven, complete 
Supply and Tender 
June 9 (T.Y. 


with switchgear as well as motor. 
Board, Adelaide, South Australia ; 
2,560.) 

Engine Lathes, two, 17-in. swing, sliding, surfacing 
Supply and Tender Board, Adelaide, 
(T.Y. 2,561.) 


and screw-cutting. 


South Australia ; June 9. 








LAUNCHES AND TRIAL TRIPS. 


Single-screw oil-tank motorship ; 
single-acting, four-cycle, crosshead-type six-cylinder 
Launch, April 22. Main dimensions, 
463 ft., by 61 ft. 6 in., by 34 ft. Built and engined by 
Messrs. Harland and Wolff, Limited, Govan, Glasgow, to 
the order of Messrs. British Tanker Company, Limited, 
a subsidiary of Messrs. Anglo-Iranian Oil Company, 
Limited, London. 


** BOARDALE.” 








“ Lorp Nurrie.p.’’—Single-screw steam trawler for 
fishing in the northern waters of Iceland, Bear Island 
and the White Sea; triple-expansion engine fitted by 
Messrs. Amos and Smith, Limited, Hull. Launch, 
April 27. Main dimensions, 160 ft., by 20 ft. 6 in., by 
15 ft. Built by Messrs. Cochrane and Sons, Limited, 
Ouse Shipbuilding Yard, Selby, Yorks, for Messrs. 
Pickering and Haldane’s Steam Trawling Company, 


Limited, Hull. 








ForreE pe Paris.—-We have been informed that the 
date of opening of the Foire de Paris has been deferred 
from May 15 until May 22 and that it will close on June 7, 
a week later than has been previously announced ; the 
dates on which tickets at reduced rates are available to 
those visiting the Fair have been altered accordingly. 
The change has been made so that the Fair may run 
concurrently with the first fortnight of the Paris Exhibi 
tion, which, we understand, will definitely open on 
May 24. The head office of the Fair is at 23, Rue N.D. 
des Victoires, Paris, and the address of the London 
office is 17, Tothill-street, Westminster, 8.W.1. 


INSTITUTION OF ELECTRICAL ENGINEERS.—The Council 
of the Institution of Electrical Engineers have awarded a 
number of premiums in respect of papers submitted 
during the 1936-37 session. These include the Insti- 
tution Premium to Dr. E. A. Speight and Mr. O. W. 
Gill; the Ayrton Premium to Dr. D. Robertson; the 
Fahie Premium to Colonel A. 8. Angwin and Mr. R. A. 
Mack; the Kelvin Premium to Dr. T. E. Allibone and 
Messrs. D. B. McKenzie and F. R. Perry; the Paris 
Exhibition (1881) Premium to Mr. J. A. Sumner; and 
Overseas Premiums to Drs. A. L. Green, G. Builder, and 
O. O. Pulley. A number of premiums have also been 
awarded in the wireless, meter and instrument and 
transmission sections. 


—— 
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CarpirF, Wednesday. 

The Welsh Coal Trade.—The past week was an eventful 
one on the Welsh steam coal market. Some large orders 
were received for shipment as far ahead as next year, 
while demand for current supplies was also briskly 
maintained. The Italian State Railways placed business 
with local exporters for about 600,000 tons of coal for 
delivery in 1938. The order was in respect of 300,000 
tons of Admiralty large coals at 25s. per ton f.o.b., and 
for a similar quantity of Monmouthshire large descrip- 
tions at 24s. 9d. f.o.b. In addition, these buyers made 
further purchases for delivery this year, bringing their 
total purchases on this account to date up to about 
750,000 tons. Substantial purchases for delivery in 
1938 were also made by South American railways. The 
Buenos Aires Great Southern and the Buenos Aires 
Pacific Railways each placed orders for between 300,000 
tons and 400,000 tons of large coals. It was reported 
that inquiries for similar quantities were circulating 
from other South American railways. Not for very 
many years have foreign buyers placed business so far 
ahead and for such large quantities. It was generally 
believed that these buyers had adopted this course in 
order to ensure a continuity of supplies. For some time 
past buyers have been finding it increasingly difficult 
to obtain sufficient coal to meet their requirements, and 
in several cases collieries have fallen into arrears with 
deliveries under standing contracts. As a result, shippers 
have been able to negotiate only a small amount of 
business for early loading, and values have reached high 
levels. Most collieries were well booked with business 
ahead, and consequently there seemed little likelihood 
of supplies becoming much more freely available over the 
remainder of the year. Large coals were in sustained 
request, but supplies were extremely difficult to obtain, 
and the occasional small lots sellers had to offer were 
quickly disposed of at recent high figures. The strength 
of the washed small and sized kinds showed no sign of 
relaxation, and outputs of these kinds in particular were 
well sold ahead. Throughs were only sparingly available, 
and were firm, while cobbles and nuts, though quieter 
than of late, were steady. The demand for cokes was 
again brisk and high figures ruled. Patent fuel and 
pitwood were firm. 

Tron and Steel Trade.—The iron and steel and allied 
trades of South Wales and Monmouthshire continued to 
display a good activity last week. New business, how- 
ever, was still difficult to negotiate, as producers were 
almost fully engaged in executing deliveries under their 
recent heavy bookings. The tone was strong all round, 
and values of tinplate bars and galvanised sheets were 
further advanced. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
Trade. 


The Cleveland Iron Conditions in the Cleve- 


land foundry pig-iron trade are unchanged. Buyers 
are keen to place orders, but with stocks virtually 
exhausted and contract commitments on a scale that 


absorbs tonnage as it becomes deliverable, market 
transactions are almost impossible, Producers are using, 
at their own foundries, a large proportion of the very 
limited make, and consumers who have to purchase 
supplies would readily pay recently advanced figures, 
which are believed to be about 20s. above those last 
quoted, but which, at the time of writing, had not been 
officially announced. Only one furnace is running regu- 
larly on foundry iron, but stacks making steel works’ 
iron are turning out a little foundry quality at week-ends, 
when the steel works are inactive. Lronmasters continue 
to distribute rationed supplies of foundry pig to old 
customers. 

Hematite.—Customers would not hesitate to enter 
into extensive business in East Coast hematite iron at 
the substantially advanced prices, but obstacles to 
transactions are very difficult to overcome. Merchants 
are handling only very moderate tonnages, and makers 
are so heavily sold that they cannot book new orders, 
except for supply a few months ahead. Buyers are 
anxious to arrange contracts for delivery up to the end 
of the year, but sellers are inclined to act cautiously and 
hesitate to enter into extensive forward commitments. 
Fixed minimum quotations for mixed numbers are based 
on 122s. 6d. delivered on the North-East Coast and in 
Seotland. Much higher prices are offered freely for 
export, but there is next to no tonnage available for 
shipment abroad. 

Basic Iron.—There is no marketable.local basic iron. 
The huge make continues to pass direct in its molten 
state to the steelworks. The nominal quotation is 100s. 


Foreign Ore.—Consumers of foreign ore are not badly 
placed as regards supplies. Imports in the early part of 
this month were considerably below the heavy unload- 
ings for the corresponding part of April, but substantial 
cargoes are expected to arrive. It is still impossible to 
indicate market values. 


Blast-Furnace Coke.—Durham blast-furnace coke is 
in good demand, and the heavy make is promptly taken 
up, at the equivalent of good medium qualities at 35s. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—All descriptions of semi- 
finished and finished iron and steel are in heavy request 
at full market quotations, but business is restricted by 
the congested state of order books. Common iron bars 
are Ill. 17s. 6d.; steel bars, 91. 10s. ; soft steel billets, 
7l. 17s. 6d.; steel rivets, 131.; boiler plates, 111. 18s. ; 
ship, bridge and tank plates, 111. 8s.; steel angles and 








joists, 111. 0s. 6d. ; heavy steel rails, 101. 2s. 6d.; black 
sheets, 151. 15s.; and galvanised corrugated sheets, 
191. 10s. Manufacturers are still unable to promise early 
delivery. Buyers are anxious to cover requirements 
over the second half of the year. 

Scrap.—Efforts are being made to control export of 
iron and steel scrap. Over half a million tons of American 
scrap is understood to have been purchased for distri- 
bution in consuming areas in this country. Principal 
quotations stand: No. 1 heavy steel, 69s.; No. 2 
quality, 67s.; heavy cast-iron, 85s.; and machinery 
metal 90s. 








NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scottish Steel Trade.—The state of affairs in the 
Scottish steel trade has not changed, and production 
still falls short of requirements. The scrap position is 
perhaps a little better, but the supply of pig-iron has 
not increased to any extent, and there seems little sign 
of any improvement in this direction for some time to 
come. Consumers are well forward with their orders, 
and the large amount of work booked means a steady 
demand for all classes of steel material for many months 
to come. So great is the pressure for deliveries of steel 
that although Coronation Day is a holiday throughout 
the country, steel workers generally are at their work 
as usual. They will be suitably rewarded by their 
employers and the production of that one day will be 
a great help to trade. Last week notification was made 
of advances in prices, but medium plates were quoted 
unchanged. These, however, have now been increased 
by the same amount of 37s. 6d. per ton, and the following 
are now the current market quotations :—Boiler plates, 
111. 188. per ton ; ship plates, 111. 8s. per ton ; sections, 
111. 0s. 6d. per ton ; medium plates, 111. 15s. 6d. per ton ; 
black-steel sheets, No. 24 gauge, in minimum 4-ton lots, 
15l. 15s. per ton, and galvanised corrugated sheets, No. 24 


gauge, in minimum 4-ton lots, 191. 10s. per ton, all 
delivered at Glasgow stations. 
Malleable-Iron Trade.—Continued activity is still 


general in the malleable-iron trade of the West of Scot- 
land and the tonnage booked is considerable. The 
re-rollers of steel bars are also fully occupied, and while 
to-day’s output is on quite a large scale, it could be 
increased if a regular and more steady supply of raw 
material was assured. Prices are firm and are as follows : 
Crown bars, 12l. 7s. 6d. per ton for home delivery and 
11l. 17s. 6d. per ton for export ; and re-rolled steel bars, 
111. 98. Od. per ton for home delivery and 111. per ton for 
export. 

Scottish Pig-Iron Trade.—Production is being well 
maintained in the Scottish pig-iron trade but consumers 
kéep up a constant pressure for deliveries against con- 
tract. There are still only 15 furnaces in blast—six on 
hematite iron, six on foundry grades, and three on 
basic iron—but all of these are working to capacity 
and the output is quickly absorbed. Nothing fresh can 
yet be reported with reference to the proposal to restart 
some of the older blast furnaces in this area, but the 
possibility of one or two being put into commission in 
the near future is highly probable. Owners are faced 
with the difficulty of securing adequate supplies of 
iron ore and fuel, and the present trouble in Spain is all 
against the project, and whereas fuel is also scarce it is 
considered possible to overcome this difficulty when the 
ore position is more satisfactory. Last week an advance 
of 25s. per ton was noted here in the price of hematite 
and basic iron, and a similar increase now falls to be 
reported in the price of foundry iron. The following are 
now the current market quotations :—-Hematite, 61. 3s. 
per ton, and basic iron 51. 7s. 6d. per ton, both delivered 
at the steel works ; and foundry iron, No. 1, 5l. 15s. 6d. 
per ton, and No. 3, 5l. 13s. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
vig-iron from Glasgow Harbour for the week ending 
fost Saturday, May 8, amounted to 206 tons. Of that 
total, 178 tons went overseas and 28 tons coastwise. 
During the corresponding week of last year, the figures 
were 30 tons overseas and 108 tons coastwise, making up 
a total shipment of 138 tons. 

Clyde Shipbuilding Contracts.—Messrs. The British 
Tanker Company, Limited, London, have just given out 
orders for three new vessels of about 12,000 tons dead- 
weight to be built on the Clyde. Messrs. Harland and 
Wolff, Limited, Govan, will build two, and Messrs. 
Lithgows, Limited, Port-Glasgow, will build the other 
one, and the total cost of the three vessels will be in the 
neighbourhood of 500,0001. They will be fitted with 
Harland-B. and W.-type engines, which will be supplied 
by the builders for the Govan vessels, and by Messrs. 
John G. Kincaid and Company, Limited, Greenock, for 
the vessel to be built by Messrs. Lithgows.—Mr. Archibald 
Malcom, yacht builder, Port-Bannatyne, Bute, has 
received an order from the Admiralty for the construction 
of six small craft. 








THe SALARIES OF PROFESSIONAL CIVIL SERVANTS. 
Dealing with the work of the Institution of Professional 
Servants in his Presidential Address, Sir Richard Red- 
mayne emphasised the necessity for the upgrading of the 
highest professional and scientific posts, since as far as 
remuneration was concerned these compared unfavour- 
ably with those carrying similar responsibility outside 
the service. The Institution, he added, was now setting 
up a sub-committee to consider appropriate salaries for 
those professional posts which were outside the scope of 
arbitration, so that representations could be made to the 
authorities on the subject. 
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NOTICES OF MEETINGS. 


INSTITUTION OF ELEcTRICAL ENGINEERS.—Irish 
Centre: Thursday, May 20, 3 p.m., 1, Foster-place, 
College Green, Dublin. Annual General Meeting. 
Scottish Centre: Friday, May 21, 7.30 p.m., Training 
College Hall, Park-place, Dundee. The Faraday Lec- 
ture: “‘ Electricity in the Hospital,” by Mr. R. 8. 
Whipple. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—The extent of trade revival here can 
be gauged from the fact that the city’s roll of unemployed 
has decreased by forty thousand in the last six years. 
Never before has Sheffield employed so many workers. 
Steel production is soaring. Recent price increases have 
not checked forward buying. All types of raw and semi- 
finished materials are in heavy demand. In an important 
sense the position continues unsatisfactory, the require- 
ments of inland users being of so large dimensions, that 
the needs of overseas customers are not receiving the 
attention they merit. Activity of a sustained character 
persists in the scrap market. Biggersupplies are available 
than was the case six months ago, but consumption 
reaches such a high level that forward buying is extremely 
difficult to arrange. Structural steel is a progressive line. 
Producers have such bulky order books that they are 
unable to specify execution dates of contracts. Sheffield 
works have broken many industrial records. The Grimes- 
thorpe Foundry of Messrs. The English Steel Corpora- 
tion, Limited, has set up a new record weekly output 
of 307 tons of castings. The previous best was 275 tons. 
The firm has completed a contract for three mill housings, 
two of 65 tons and one of nearly 80 tons weight, for 
Messrs. Lamberton and Company, of Coatbridge. The 
two smaller tastings, each 22 ft. 8 in. high, 11 ft. 4 in. 
wide and 5 ft. 8in. thick were supplied fully machined. 
The third casting, the largest of its type ever cast in this 
country, and possibly in Europe, measured ft. in 
length, 14 ft. 3 in. in width, and 7 ft. in thickness. Messrs. 
Edgar Allen and Company, Limited, whose steel foun- 
dries are equipped with a large amount of apparatus for 
cleaning steel castings, has installed a special type of 
shot-blasting equipment, known as the Wheelabrator 
Tumblast plant. This machine is an airless shot-blasting 
slant, its special feature being that the shot, instead of 
Gehan sprayed on the casting by compressed air, is thrown 
on by centrifugal force at high speed, 2,400 r.p.m. 
Business continues to improve in railway rolling-stock. 
Axles, wheels, springs and tyres are in steady demand, 
both on home and overseas account. . India is taking 
larger quantities of buffers, though her requirements are 
nothing like as extensive as ten years ago. Electrical 
plant is in strong demand. The seasonal call for agri- 
cultural machinery and parts has exceeded expectations. 
The tool trades are busy. Machine knives and machine 
tools are progressive media. Among the latest inquiries 
received by Sheffield Chamber of Commerce is one from 
London, for iron bands ; one from Carlsbad, for files ; 
from California, for special steels; from Lisbon, for 
magnetic steel sheets and wire, from Newcastle for tem- 
pered steel ; and from Montreal, for hacksaws, chisels, 
auger bits, and engineers’ small tools. 


» 


South Yorkshire Coal Trade.—A better tone prevails 
on export account. More orders and inquiries are circu- 
lating, though prompt business is limited to the tonnage 
of fuel available. There is a better call for all grades of 
steam coal. Best hards are quickly snapped up. Among 
the latest charterings are: Hull to Memel, 1,700 tons ; 
Immingham to Konigsberg, 2,000 tons ; and the Humber 
to Vasteras, 2,800 tons; and to Riga, 2,200 tons. The 
inland position shows no material change. All grades of 
industrial fuel are in demand. Iron and steel works 
continue to take heavy tonnages. Smalls are in demand 
by electricity works. Threat of a coal strike has helped 
to stiffen the call for housecoal. Foundry and furnace 





coke are active media. Gas coke continues firm. Quota 
tions are: Best hand-picked branch, 27s. 6d. to 29s. ; 
best South Yorkshire, 24s. to 26s.; best house, 22s. to 
24s.; best kitchen, 20s. to 21s. 6d.; best Derby 
selected, 238. 6d. to 248.; best Derby seconds, 22s. to 


23s.; best Derby brights, 21s. to 23s.; best large nuts, 
20s. to 21s. ; best kitchen nuts, 18s. to 198. 








British STANDARD Macatne-Cut WorM GEARS.— 
A specification dealing with machine-cut worm gears, 
designated No. 721-1937, has been issued, price 5s. 4d. 
post free, by the British Standards Institution, 28, 
Victoria-street, London, 8.W.1. It applies to worm 
gearing comprising correctly-generated worm wheels 
and profile-ground worms, connecting shafts at right 
angles, and having a normal pressure angle of worm 
thread of 20 deg. of three classes. These classes refer 
to (a) precision gears for wheel-pitch line speeds above 
1,000 ft. per minute; (6) high-class gears for wheel- 
pitch line speeds below 1,500 per minute ; and (¢c) com- 
mercial gears for wheel-pitch line speeds below 300 ft. 
per minuté. In regard to materials, the committee 
responsible, while including stress factors for various 
combinations, unanimously and strongly recommend the 
use of a suitable phosphor-bronze for the wheel rim, and 
a worm of case-hardened steel, profile ground and 
polished after hardening. 
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later than mid-day on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of Publica- 
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OIL PRODUCTION IN SCOTLAND. 


Tue production of oil from indigenous sources 
owes its inception to Scotland. It has been claimed 
with some justice that the originator of low- 
temperature distillation of coal for the production 
of tar, oils and “ cinders,” was the ninth Earl of 
Dundonald, who, late in the 18th century, treated 
ordinary coal in internally-heated retorts in Ayr- 
shire, Fife, and Midlothian. There are records of 
oil being produced from Wemyss cannel in the 
‘forties of last century, before James Young and his 
partners commenced distilling the Boghead Coal at 
Bathgate, and before Young’s famous patent of 
1850, whose specification includes a description of 
the method of refining oil that remains the standard 
in all countries. When Young’s original patent 
expired in 1864, considerable extension took place 
in the works for the distillation of cannel coal and 
shales in the Central Coalfield of Scotland, in 
Ayrshire, Fife and the Lothians. In 1871, 51 
works existed in Scotland, producing 25 million 
gallons of crude oil per year, but within ten years 
the number was reduced to 30. One of the longest- 
lived of these coal-oil works was situated at Stan- 
rigg, New Monkland, Lanarkshire, which, as late 
as 1890, employed 150 men in the manufacture of 
paraffin scale, burning and lubricating oils, sulphate 
of ammonia and tar. The Scottish shale industry 
and the German lignite distillation industries are 
still in operation, but the original coal-oil industry 
became practically defunct some thirty years ago, 
at which time the Parker low-temperature process, 
later to be developed into the Coalite process, 
altered the whole orientation of the industry, so 
that the production of solid smokeless fuel became 
the prime object, and that of oil took second place. 
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produce anything approaching our requirements of 
oil because it depended entirely on the market for 


Research en 549) the solid product. Detailed, though in some 
The Late Mr. E. E. Sawyer 549 respects rather questionable, figures were given to 
The Late Mr. J. P. Harris 49 
Steam-Driven Gas Compressor for Coking Plant show that the cost of production of low-temperature 

(/llus.) 550 | coke in Scotland was too high to warrant the 
Engineering Training and Education 552 establishment of the industry. Actually, the 
Personal ... 552| price trends of the last half-century appear to 
Books Received 552 | suggest that the decline of the ‘ oil-from-coal ” 
Contracts 552 | industry based on cannel and shale has resulted 
Tenders 552} from the continual rise in mining costs, making 


the cannel more expensive, while this has been 
accompanied by a fall in the c.i.f. value of oil due 
to the better organisation and greater production of 


the petroleum industry. It seems more than 


Notes from South Yorkshire 553 | probable that the indigenous oil-from-coal industry 
Oil Production in Scotland 555 | has really been killed by economic factors, and it 
The Flow of Metals 556 | is therefore unfortunate that the truth or otherwise 
Notes 557 | of this has not been tested by the committee with 
The Royal Society Conversazione 557 | the aid of detailed balance sheets based upon costs 
The Iron and Steel Institute 559 


of cannel, and of retorting and refining, and the 
sale price of oil, doubtless all available to them. 


tection of Electric Plant. Technical Drawing 560{ Amongrecent contributions to the subject of cannel 
The Direct Measurement of Lateral Pressure on utilisation was the paper read before the Institution 
Walls and Bins (/ilus.) 561) of Gas Engineers in May of last year by Mr. 
The Theoretical and Practical Design of Thimble- _..|James Jamieson and Dr. J. G. King, entitled 
*.. _ cae of tices ichanions a ‘ Products obtained by the Carbonisation of 
Scottish Cannel in Continuous Vertical Retorts. 


This dealt with the use of cannel by the gas industry. 
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DUCT OVER THE ROCKY RIVER VALLEY, | illuminating power up to 50 candles per cubic foot. 


When candle-power fell into disuse as a standard 
upon its replacement by calorific value, gas com- 
panies no longer found it desirable to pay the high 
price demanded for cannel coal. The fact that 
most cannels are very high in ash made it some- 
times a condition of purchase by gas companies in 
those times that the suppliers should remove the 
resultant ‘‘ coke” free of charge. Consequently, it 
is only likely that cannels could be used in gas 
works to-day if they contained but a small per- 
centage of ash. T he paper by Mr. Jamieson and 
Dr. King, which described the use of quite consider- 
able quantities of cannel at Edinburgh gas works, 
showed that the quantity of breeze produced was 
not excessive, and that the inevitable splitting 
during carbonisation produced smaller and uniform 
pieces of between l-in. and 2-in. mesh, rather 
than breeze, and although the abrasive qualities 
and the appearance of the coke left something to 
be desired, it was found to be suitable for domestic 
stoves and coke grates. In general it was found 
that cannel is a material which carbonises more 
quickly than bituminous coal, and yields large 
quantities of very high calorific value gas so that 
additional steaming is possible with the production 
of unusual quantities of tar, though it has the 
disadvantages that supplies are uncertain and the 
quality of the coke is never altogether satisfactory, 
The 


particularly owing to the high ash content. 

coke, when it does not contain too much ash, 
is very suitable for producers and for water-gas 
generators. Some gas engineers believe that on 


balance the properties of cannel appear to be such 
that gas works that can obtain supplies satisfactory 
in regard to ash content would do well to consider 
its use. Since cannels differ so greatly in composi- 
tion in different localities, each proposition must 
be considered on its merits. The main difficulty 
is that, in selecting a gas-making coal, continuance 
of the supply over a long period is essential, and 
qualities are required leading to high yields of gas, 
coupled with satisfactory by-products. Cannel 
occurs in lenticular masses, seldom more than 2 ft. 
in maximum thickness or more than a few square 
miles in extent, working out at the edges or merging 
into bituminous coal or shale. Although the ash 
content is frequently high, it may range from less 











than 5 per cent. to 60 per cent. Since the ash is 
ingrained and cannot be washed out, this fact in 
itself is sufficient to circumscribe drastically the 


cannels that would be usable to-day. From the 
point of view of oil production, the important 
factor is that the cannel used at Edinburgh gas 
works has yielded some 40 gallons to 55 gallons of 
tar per ton, and that this tar has proved to be 
more akin to low-temperature tar than to high- 
temperature tar; on account of its high hydrogen 
carbon ratio it was found to be very satisfactory 
as a raw material for hydrogenation. 

Perhaps the most important part of the Second 
Report of the “ Oil from Coal’’ Committee is to 
be found in the replies to a questionnaire to coal 
owners on the subject of the quantities of cannel 
available in Seotland. It is believed that there is 
a total quantity in Scotland of just over 25 million 
tons of cannel containing less than 8 per cent. of 
ash, and yielding over 40 gallons of crude oil per 
ton. Some 80 per cent. of this quantity is in the 
Lothians area. The amount mined per day is 
only 427 tons, but this could be brought up to 
1,438 tons, at which rate, and allowing 250 working 
days per year, the supplies would last for seventy 
years. Upon this showing it would be feasible to 
use cannel in gas works provided that the cost 
It is evident, however, from 
the recent Report of the Committee on gas supplies 


were not too great. 


in the West of Scotland, that by far the greatest | 


yas-using area in Scotland, namely, the Glasgow 
district, will be supplied by coke-oven gas, and 
may, therefore, not require to purchase any con- 
siderable amount of coal. There are, of course, 
other towns which between them use large quanti- 
ties of coal, but the exigencies of gas production 
will probably make it doubtful whether it will be 
possible to use more than a moderate proportion 
of cannel coal. It also has to be borne in mind 
that the committee lays particular stress upon 
avoiding production of a nature which would tend 
to displace coal, quoting with approbation the view 
expressed in the last report of the Commissioner 
for the Special Areas (England and Wales) that 
* particular attention should be paid to processes 
which produce no fuel to displace ordinary coal.” 
The carbonisation of cannel coal in gas works 
would mean nothing less than the replacement of 
one type of coal by another, though with the 
concomitant production of 40 gallons to 55 gallons 
of oil in place of the present 10 gallons to 12 gallons. 

In its First Report the committee recommended 
the erection of a hydrogenation plant in Scotland 
if, and when, it was decided to develop this process 
further. There can be little doubt that the car- 
bonisation of a proportion of cannel coal in vertical 


retorts in gas works would assist a project of this | 


character by providing oil suitable for hydrogena- 
tion, so that the more difficult and costly method 
of hydrogenating raw coal would be avoided. The 
committee, however, does not appear to be whole- 
heartedly in favour of the processing of cannel coal 
solely as a means to produce oil; this would only 
be really justified if the solid residue were valueless 
for other purposes, or could, perhaps, be used only 
for boiler firing. The committee estimates that 
there are available reserves of just over 50 million 
tons of cannel containing more than 8 per cent. of 
ash, but yielding over 20 gallons of crude oil per 
ton. The quantity of cannel of this character 
mined per day is 307 tons, and the estimated maxi- 
mum daily production is at present 1,670 tons. 
If it were decided to develop cannel beds forthwith 
on a large scale for the production of oil from coal, 
the total quantity of Scottish cannel available may 
be taken as of the order of 75 million tons. If we 
assume a yield of 50 gallons of oil per ton, we have 
a total crude oil production of 3,750 million gallons. 
This is equal to just 17 months’ supply of petroleum 
products on the basis (published by the committee) 
of our 1933 production. It is probably not much 
more than a year’s requirements of oil from coal at 
the present rate of consumption. It is evident 
that the production of oil from Scottish cannel by 
distillation cannot have any bearing on the national 
oil problem, nor can it be expected to do more 
than result in the erection of quite small industrial 
units. 


In these circumstances the committee is wise in 
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its endorsement of the recommendations of the 
cannel sub-committee by adding to the suggestions 
that the resources of Scottish cannel coal should be 
developed as widely as possible, the opinion that 
the investigation should apply to coal as well as 
|to cannel in so far as complete conversion to oil 
|is concerned. The committee states specifically 
that ‘“ Our recommendations are presented in the 
belief that one of the most hopeful paths to the 
solution of the oil-from-coal problem, at least in 
the immediate future, and on any extensive scale, 
will be found in the utilisation of such processes as 
yield none other than liquid products.”’ 

There are two processes available which yield 
|none but liquid products. One is hydrogenation, 
| and the other is the conversion of water-gas 
| synthetically into oil, in connection with which 
| the committee mentions the names of Fischer- 
Tropsch and Robinson Bindley. Sufficient informa- 








tion should now be available in regard to the cost 
and possibilities of hydrogenation. Fischer-Tropsch 
plants are being erected on the Continent, in Japan, 
and probably soon in South Africa. It would be 
desirable for a plant of this type to be erected in 
this country as soon as possible, so that figures of 
costs, &c., might be available as well as other 
exact data in connection with this process which 
can operate on coke or coal, and in conjunction 
with carbonisation works. 


THE FLOW OF METALS. 


THE twenty-seventh annual May Lecture of the 
Institute of Metals was delivered by Professor 
E. N. da C. Andrade, F.R.S., in the hall of the 
Institution of Mechanical Engineers on the evening 
of May 5, the Chair being occupied by the President 
of the Institute, Mr. W. R. Barclay, O.B.E. Professor 
Andrade, who had chosen as his subject *‘ The Flow 
of Metals,’ stated that matter could exist in three 
states, the solid, the liquid, and the gaseous. From 
the point of view of theoretical physics, gases were, 
}of course, much simpler than solids or liquids. 
|The molecules were, relatively speaking, so far 
| apart that, for the most part of the time they could 
| be considered as isolated from the effects of their 
| neighbours, as behaving in a manner unembarrassed, 
las it were, by the elbowing of their fellows. Of 
recent years, owing to the work of the Braggs and 
their collaborators and followers in many lands, 
| the structure of crystalline solids had been worked 
out in great detail, so that we now knew the pattern 
| according to which atoms were built up in a great 
| variety of compounds. Hence, a good deal was 
| known concerning gases, which flowed freely, and 
la great deal about the structure of ideal solids, 
i.e., crystals, which should not flow at all. When, 
| however, the scientist turned to the liquid state, he 
met with great difficulties, and there was no clear 
knowledge as to what happened when a solid 
melted. The distances apart of the atoms in the 
solid and the liquid were much the same, and the 
great difference of mechanical properties was 
entirely due to differences in the arrangement of the 
atoms. The molecules were not arranged as in the 
crystal, nor were they absolutely at random, but 
rather they had an intermediate arrangement, some- 
|thing like the crystal pattern with a “ relaxed 
| discipline,’ smeared out, as it were, by the heat 
| agitation. The flow of liquids and of solids pre- 
sented grave problems which demanded, perhaps, 
firstly systematic experiment rather than elaborate 
mathematical theories, and for these experiments 
| metals seemed particularly suited. A simple metal 
|contained atoms of only one kind ; it could, in 
| many cases, be obtained of exceptional purity, and 
| single crystals could be prepared in forms conveni- 
ent for investigation, namely, either wires for exten- 
sion experiments or cylinders for compression tests. 

For the problem of liquid viscosity, the electrons, 
it was suggested, could be neglected, since viscosity 
was a question of the transfer of momentum, and 
the electrons had negligible mass. Whereas, in 
gases, momentum was transferred from one layer 
to another by a molecule crossing an imaginary 
dividing plane and making a collision after travelling 
a distance, very many times its diameter, which 
involved the conception of a mean free path, it 
might be supposed that, in liquids, momentum was 




















transferred by molecules vibrating about a mean 
position, and sharing momentum when they touched 
at the extremities of the vibration, if conditions 
were favourable. Molten metals were particularly 
suitable for experiment designed to throw light on 
this problem of viscosity, because they constituted 
liquids which consisted of one kind of atom only, 
and they were not, in general, associated. The 
method for measuring viscosity, which had been 
worked out in his laboratory, had proved very 
suitable for liquid metals, especially those which 
were rare or which oxidised easily. The liquid was 
enclosed in a sphere, which was hung by a bifilar 
suspension and set oscillating about a vertical axis. 
The whole was enclosed in a high vacuum, and 
the damping of the oscillations allowed the viscosity 
to be calculated. The method had the great 
advantage that the liquid was sealed up from any 
possibility of contamination, that the measurements 
might be repeated any number of times without 
adjustment of the apparatus, and that possible 
specks of oxide, which would ruin any capillary-tube 
determination, had no effect. The sphere contain- 
ing the liquid was small and could easily be enclosed 
in a furnace. The method had already been used 
for the alkali metals, and was being extended to 
other metals. 

The flow of solids, was perhaps, at first sight, 
even more troublesome theoretically than the flow of 
liquids, for single crystals of metals exhibited plastic 
flow under very small stresses. A great deal of 
work had been done on metals of different crystal 
structure, to determine the glide plane and glide 
direction, from which one general rule emerged, 
namely, that the glide direction was that direction 
in the crystal along which the atoms were most 
closely packed. In general, it might be said that 
the glide direction seemed to be more significant 
and fundamental than the glide plane. One essen- 
tial fact about the glide, which was the mechanism 
by which metals flowed, was that it took place in a 
preferred crystallographic direction, and, in general, 
on a preferred crystallographic plane. The work of 
Polanyi, Schmid, G. I. Taylor and others had led 
to the conclusion that what determined the initia- 
tion of glide was the resolved shear stress (per unit 
area of glide plane) in the glide direction, and that 
the tension normal to the plane was without effect. 

To explain how it was that metal crystals could 
flow at all, various workers had suggested that the 
plane moved by the propagation of a fault in the 
crystal structure, which normally had the atoms 
on either side of it properly arranged in the lattice. 
When the crystal was stressed the fault travelled 
along, leaving the atoms behind it regularly ordered, 
but advanced by one spacing, compared with their 
previous position. The conception could, perhaps, 
be illustrated by a series of rollers, representing one 
erystal plane, on which rested a second series of 
rollers, joined to one another by elastic strip, to 
represent a second crystal plane. In the normal 
crystal, each roller of the second plane rested in a 
hollow of the first plane. A fault might be created 
by stretching part of the second plane, so that there 
were, say, only five rollers where six were before. 
If, now, a small shear stress be applied to the upper 
layer, say by running the hand gently along it, the 
dislocation would travel until it reached the end, 
where the part of the layer through which it had 
passed would be found to have advanced by one 
roller. Clearly far less force was required to produce 
the movement than if all the rollers of the upper 
plane, lying side by side, were pushed together as a 
rigid whole. Other internal flaws had been invoked 
to explain the time factor in the flow, and the 
hardening which occurred as a result of flow. It 
could not be said, however, that there was any 
fully satisfactory theory of the flow of single crystals 
of metals, but a good beginning had been made. It 
was, of course, a far step from the single metal 
crystal to the polycrystalline aggregate of industry, 
but it could be seen that any crystal boundary was 
likely to stop the propagation of a dislocation, or 
glide in general, and so would make the metal less 
weak and less liable to flow. 








GERMAN AEROPLANES FOR ARGENTINA.—We are 
informed that the Argentine Ministry of War has ordered 
6 Focke-Wulf training aeroplanes, from Germany, for 
the Argentine Air Force. 
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NOTES. 
NAVAL COMMISSIONS FOR UNIVERSITY GRADUATES. 


Or all the problems associated with a rapid 
expansion of naval forces in time of peace, probably 
the most serious is that of providing trained officers 
and men at a rate commensurate with the completion 
of the ships. The emergencies of war can be, and 
have been, met by recruitment on a temporary basis 
in conjunction with the reserves maintained for the 
purpose, but a peacetime expansion necessarily 
requires that the additional personnel shall serve 
as long as the ships are likely to remain in commis- 
sion ; and under modern conditions, a ship can be 
built in a third or a quarter of the time necessary 
to train an officer, especially a technical officer, to 
the point of fitness for executive responsibility. 
For any close parallel to the present constructional 
programme for the Royal Navy, it is necessary to 
go back to the Naval Defence Act of 1889, which 
provided for the addition of 70 ships over a period 
of five years, and it is a matter of history that many 
of the ships had then to be sent to reserve on com- 
pletion because the personnel was not available to 
place them at once in commission. Special steps 
are being taken by the Admiralty to avoid a repeti- 
tion of that impasse in the present situation, and an 
announcement now made indicates that, in the case 
of engineer officers, the anticipated requirements 
are to be met in part by recourse to the Universities 
of Great Britain and Northern Ireland, by the 
offer to engineering graduates in September, 1937, 
and in each half-year thereafter, of 20 com- 
missions as sub-lieutenant (E). It is specified 
that applicants must be unmarried British sub- 
jects of pure European descent, and the sons of 
parents who are British subjects at the time 
of the candidate’s entry ; that they must be between 
the ages of twenty-one and twenty-five on July 1 
for appointment in the following September, or 
January | for appointment in February ; and, after 
a course of not less than three academic years as 
an internal student, and a regular training and 
sufficient practical experience in mechanical engin- 
eering, must have obtained a mechanical or electrical 
engineering degree accepted by the Institution of 
Mechanical Engineers as exempting from Parts A 
and B of the examination for associate-membership 
of that institution. In certain circumstances, the 
notice adds, the first year at arecognised Dominion 
university may be counted towards the three 
years’ academic training. Detailed regulations and 
entry forms are obtainable from the Secretary, 
Admiralty, London, 8.W.1, or from the Universi- 
ties, but the application must be made, on comple- 
tion of the form, to the authorities of the candidate’s 
university. 


Tue Roya INstItTvuTION. 


At a conversazione held at the house of the Royal 
Institution, Albemarle-street, London, W.1, on 
Friday, May 7, the members and guests were 
received by the President, The Rt. Hon. Lord 
Eustace Percy, M.A., M.P., and Lady Eustace 
Percy. A short lecture on Variable Stars was 
delivered twice during the evening by the Professor 
of Astronomy, Sir James Jeans, M.A., D.Se., LL.D., 
F.R.S., and, as is usual on these occasions, numerous 
exhibits and experiments were also arranged to 
entertain the visitors. Of particular interest was a 
collection of manuscripts, letters and other docu- 
ments connected with the history of the Institution, 
notable items being the Charter and Grant of 
Arms to the Institution, Davy’s indentures of 
apprenticeship and his laboratory notebooks, 
Faraday’s diary and his notes of Davy’s lectures, 
and a selection from the correspondence of Rumford, 
Davy, Faraday, Tyndall, and others. Many 
examples of historic apparatus used by these and 
other early scientists in experiments upon which 
modern scientific knowledge is largely based, were 
also on view. The Institution, however, by no 
means lives in the past, as was evidenced by experi- 
ments and apparatus demonstrated by the staff 
of the Davy Faraday Research Laboratory. This, it 
will be remembered, includes a very modern 50-kVA 
X-ray plant, which was shown in operation, while 
in the adjoining workshop, X-ray spectrometers 
made for researches now in progress were exhibited. 





An interesting item among the exhibits was a micro- 
projection apparatus enabling the pages of text-books 
which have been photographed on to standard 
cinematograph film to be projected on to a ground- 
glass screen and read with ease. We were informed 
that with the fine-grain emulsions now available 
it is possible to reproduce a 1,000-page text-book 
on 50 ft. of film and that a fairly comprehensive 
library could thus be carried in an attaché case. A 
particularly beautiful experiment was shown in the 
lecture laboratory to illustrate the sparkling of 
gems. The gems, loaned for the occasion by 
Messrs. Cartier, Limited, included a large diamond 
weighing 245-45 carats. They were placed in a 
narrow pencil of intense light passing through a 
small opening in the centre of a white screen, so 
that the light reflected and refracted from the facets 
was returned to the screen in the form of innumer- 
able spots and streaks which, in the case of the 
large diamond mentioned, almost completely 
covered the screen. As can be imagined, the effect 
of rotating the stone was particularly striking. 
In this laboratory also the formation of ice and 
snow crystals was demonstrated by optical projec- 
tion, and Dr. R. 8. Clay showed a simple but very 
effective form of harmonic pendulum. 


THE NaTIONAL PuysicaL LABORATORY. 


The announcement that the Lord President of 
the Council had appointed Professor W. L. Bragg, 
O.B.E., F.R.S., at present Langworthy Professor 
of Physics in the Victoria University of Manchester, 
to be Director of the National Physical Laboratory, 
is of considerable interest. Professor Bragg thus 
succeeds to the position held with great distinction 
by the late Sir Richard Glazebrook, F.R.S., from 
the foundation of the Laboratory until his retire- 
ment in 1919, and thereafter by Sir Joseph Petavel, 
F.R.S., until his death on March 31, 1936. It may 
be recalled that in April of last year it was announced 
that pending the appointment of a successor to 
Sir Joseph Petavel, the office would be held by 
Sir Frank Smith, F.R.S., Secretary of the Depart- 
ment of Scientific and Industrial Research. Professor 
Bragg, who is well known for his scientific work on 
crystal structure, is the son of Sir William H. Bragg, 
P.R.S., and was born at Adelaide, South Australia, 
in 1890, his father then holding an appointment on 
the professorial staff of Adelaide University. He 
was educated at St. Peter’s College, in his native 
city, and at Adelaide University, and, like his father 
before him, subsequently went up to Trinity College, 
Cambridge, in which he became Fellow and lecturer 
in natural sciences in 1914. In conjunction with 
his father, he was awarded the Nobel Prize for 
Physics in 1915, for their joint work on X-rays and 
crystal structure. During the war, from 1915 until 
1919, he served as technical adviser on sound 
ranging to the Map Section at General Head 
Quarters in France, and received the Military Cross 
for his services. He was appointed Langworthy 
Professor at Manchester in 1919, and has thus held 
this position for the past eighteen years. Professor 
Bragg, we are informed, is to assume his new duties 
during the autumn. 


THE RoyaL AERONAUTICAL SOCIETY. 

Although the garden party given by the Royal 
Aeronautical Society on Sunday, May 9, was marred 
by wet weather, an interesting and attractive 
programme was carried out with but little modifica- 
tion. It was held at Messrs. The Fairey Aviation 
Company’s Great West Aerodrome, near Hayes, 
Middlesex, by permission of Mr. C. R. Fairey, 
M.B.E., a past-president of the Society, and the 
members and guests were received by the President, 
Mr. H. E. Wimperis, Mrs. Wimperis, and Members 
of Council. Arrangements had been made for about 
50 aeroplanes to be exhibited and for a number of 
them to give demonstration flights. Most of the 
latter were carried out, although some of the 
machines expected were prevented by the inclement 
weather from attending. A machine of particular 
interest, with which a demonstration flight was 
carried out, was the AR III, Mk. II Hafner Gyro- 
plane, which has a three-bladed rotor 32 ft. in 
diameter, with a form of blade attachment which 
makes control of the machine particularly light. 
Control in all three axes is effected by varying the 





incidence of the rotor blades, and that this method 
of control was particularly effective was obvious 
from the demonstration flight. The machine, which 
gives a direct take-off and a direct landing, has a 
maximum speed of 128 m.p.h., and is fitted with 
a Pobjoy engine of 85 h.p.; its weight, all up, is 
900 Ib. It is claimed that the system gives improved 
rotor efficiency and manceuvrability, and also lends 
itself to the power driving of the rotor. An exhibi- 
tion of aero engines and aircraft accessories, staged 
in one of the large hangars of the aerodrome, 
perhaps attracted more attention than it would 
have done in fine weather. An interesting item was 
a Bristol Pegasus engine shown in motion with 
parts of the cylinder walls and heads cut away to 
enable the movements of the pistons and valves to 
be seen. Small electric lamps replacing the plugs, 
and red lamps placed behind diffusing screens in 
the exhaust ports, were lighted at the correct points 
in the cycle to illustrate the sequence of events. 
The exhibits included several examples of auto- 
matic-control apparatus and navigating  instru- 
ments, the latter including the Holmes repeater 
compass and the Husun P.4.L. aperiodic compass. 
We may finally mention a ‘ ground trainer,’’ shown 
by Messrs. Kronfeld, Limited, which enables the 
instinctive automatic reactions essential for a pilot 
to be acquired in a machine resembling an aeroplane 
that does not leave the ground. The function, in 
spite of the weather, was well attended, and the 
guests included a number of overseas officials 
visiting London for the Coronation. 








THE ROYAL SOCIETY 
CONVERSAZIONE. 


On Tuesday, May 4, the members of the Royal 
Society and their guests were received by the 
President, Sir William Bragg, O.M., at a conversa- 
zione held at Burlington House. During the evening 
lectures were delivered by Professor E. N. da C. 
Andrade, F.R.S., on the Royal Society’s Charter 
Book which, it may be noted, contains the signatures 
of all Fellows starting with that of the founder, 
Charles II, and continuing to the present day. 
Professor Andrade spoke on some of the great 
scientific events and personalities that have made 
the Society illustrious since its incorporation in 
1662. The three Royal Charters granted by King 
Charles II, the Charter Book itself, the first volumes 
of Council Minutes, original manuscripts and letters 
of early Fellows, a selection of medals from the 
Society’s collection, and many other documents of 
great scientific and historical interest, were on 
view. 

As is usual at these functions, a number of 
exhibits were displayed and of those likely to interest 
our readers we may first refer to that relating 
to the metallurgy and metallography of special 
steels shown by Dr. W. H. Hatfield of the Brown- 
Firth Research Laboratories, Sheffield. The exhibit 
included apparatus for studying the behaviour of 
stressed wires at temperatures up to 1,100 deg. or 
1,200 deg. C. In these tests the wire is enclosed 
in an evacuated cylinder and heated by passing a 
current through it, the temperature being measured 
by an optical pyrometer and the extension by 
means of a cathetometer microscope. Another 
notable exhibit was a slab showing a longitudinal 
section of a special nickel-chromium-molybdenum- 
vanadium steel ingot made for an investigation in 
progress at the National Physical Laboratory on 
behalf of the Aeronautical, Research Committee. 
The section showed remarkably small segregation 
and a particularly uniform structure. We may 
mention also two other exhibits relating to the 
study of passivity. In one, the protective properties 
of passive films on chromium-nickel corrosion- 
resisting steels in contact with various media 
are estimated by a method originally described by 
Brennert, and the other had reference to the electro- 
plating of austenitic chromium-nickel steels. The 
poor adhesion normally obtained in this process was 
thought to be related to the protective oxide film 
and that cathodic reduction of this film immediately 
prior to plating can give excellent results in the 
laboratory was shown by specimens exhibited. 

Another exhibit of metallurgical interest was 
arranged by Sir Robert Hadfield, Bart., F.R.S., a 
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notable item being a bell for H.M.S. Sheffield cast 
in ERA/C.R. non-rusting steel and weighing 2} cwt. 
Specimens from a research on the effects of repeated 
heating and cooling on steel, mentioned on page 144, 
in connection with the Physical Society’s 
exhibition, were shown with some additional speci- 
and Sir other exhibits took the 
form of a number of particularly interesting demon- 
strations of thermal effects on metals and alloys, 
some of which were based on suggestions made by 
Professor Pierre Chevenard. In of these, a 
cylinder made up of alternate discs of 25 per cent. 
nickel steel and of 0-9 per cent. carbon steel was 
heated to a temperature of 900 deg. C. and allowed 
The nickel steel, having no transformation 
point above atmospheric temperature, cools steadily, 
but when the transformation point of the carbon 
steel is reached the alternative discs of this material, 
owing to the heat liberation, are seen to be brighter 
than the nickel-steel discs. To illustrate the diffe- 
rences in the temperatures of the magnetic change 
points of cobalt, iron and nickel, specimens of these 
three clements, each containing a thermocouple, 
were Susp nded near the poles of permanent mag- 


ante, 


tobert’s 


mens, 


to cool. 


nets. On being heated by gas flames the specimens 
become non-magnetic and swing away from the 
magnets and the flames. After cooling momen- 


tarily, the specimens are again attracted, and their 
temperatures practically steady at the 
Curie point, which is 1,120 deg. C. for cobalt, 770 deg. 
('. for iron, and 360 deg. C. for nickel. A thermo- 
magnetic motor, comprising a wheel of 25 per cent. 
nickel steel, pivoted so that it can rotate about a 


remain 


vertical axis and located so that a portion of its 
rim is in the field of a permanent magnet, also 
formed part of this demonstration. When the | 


portion of the rim in the magnetic field is gently 
heated flame, the steel 
temporarily non-magnetic, with the result that the 
magnetic attraction on the other part causes the 
to In 
motor shown, the rotating part was in the form of a 


uo 


by small gas 


wheel rotate continuously. another small 
cylindrical cage pivoted on its vertical axis and 
placed in the field of The 
radial wires forming the bottom of the evlinder were 
of copper-nickel alloy and the vertical wires forming 
the cylindrical part were of pure copper. A thermo- 


junction is thus formed at the ends of the radial 


a permanent magnet. 


wires and heating one of these junctions in a small | 


flame causes a current to flow in the wires of the 


cage of sufficient magnitude to cause the cage to} 


field. The movement brings 
the flame and 
rotation results. Another exhibit to which we may 
refer was a thermocouple formed by heavy strips 
of Eureka and copper and capable of developing 
ane.m.f. of about 0-03 volt when heated by a Bunsen 
flame. 
copper rods wound round the soft-iron core of an 
electromagnet of horseshoe form fitted with a keeper. 
The latter could not be pulled off by hand when a 


turn in the magnetic 


another junction into continuous 


The thermocouple was connected to stout 


was caused to flow 
the 
exhibits illustrated 


in welding manganese steel by means of ** Hadmang” 


current 
The remaining 
results obtained 


by heating thermocouple. 


the excellent 


uncoated electrodes and welding rods. 

One of the exhibits of the National Physical 
Laboratory an interferometer arranged to 
illustrate the method employed for the standardisa- 
The instrument 
is used for rapid measurements of a group of about 
») 


Was 
tion of Johannson-type gauges. 
continuous series of observations, 


rauy 


sina 
the measurements being made visually in terms of 
four cadmium radiations. The accuracy is within 

O-OOOOOL in. A machine by Messrs. 
Cambridge Instrument Company, Limited, for 
yauging and sorting metal rods according to their 
+ 0-OOO1 in. was shown in opera- 


made 


length to within 


tion. This machine was illustrated and described 
in detail on page 27, ante, so that we need not 
deal with it here. We may mention, however, 
that a similar machine for automatically gauging 


the thickness of thin sheets of card or metal within 
the same limits is also made by the firm. 

It will be remembered that an aeroplane wing in 
the air imparts some forward 
momentum to the air left behind it in the wake. 
| measuring this momentum it is possible to 
determine the wing drag of an aeroplane in flight, 


passing through 


sy 


be« omes | 


through the windings | 
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and apparatus used for this purpose at the Royal 
Aircraft Establishment, Farnborough, was shown 
by the Department of Scientific Research of the 
Air Ministry. The apparatus consists of a number 


}edge of the wing, the Pitot tubes being connected 
| to a multi-tube manometer mounted in the cockpit. 


ness and of thickness on the wing drag have been 
investigated. The exhibit of this Department also 
| included a travelling Pitot tube for attachment to 
the upper surface of an aeroplane wing for the 
purpose of determining the point of transition from 
laminar flow to turbulent flow in the boundary layer. 
This apparatus was first used by Professor B. M. 
Jones, at Cambridge, who improved the 
| technique of the method of determining wing drag 


| above referred to. 
| 
| cast England was shown by the Department of 
| Geodesy and Geophysics of Cambridge University. 
|The apparatus of electromagnetic 
mographs which are placed in the ground just 
the surface and connected through 
}amplifiers to an oscillograph. 
graphic record of the 
| seismographs, following the explosion of a buried 





also 


Apparatus for seismic now being 


used for mapping the paleozoic floor under south- 


pre specting 


consists SIX 
| Seis 


below are 


| charge, on a single strip of bromide paper travelling | 


A magnification of about 


jat 20 cm. per second. 


100,000 is usually employed, the magnification being | 


| limited mainly by natural ground motions. Another 
lexhibit of geological interest was shown by the 
Department of Mineralogy of the 
(Natural History). This was an instrument, designed 


| 
20, thin sections of rocks and minerals to be pro- 


yec ted successively on to a ground-glass screen at a | 
| magnification of 20 diameters. The arrangements | 
|permit a polariser and analyser, in the form of | 
| Polaroid screens, to be brought into the light path 
| and rotated at will, so that the sections can be seen 
in either plain or polarised light. It may be men- | 
| tioned also that the act of turning any particular | 
section into position for examination also projects 
brief description of that section on to a separate 
This apparatus should prove almost as 


| 





;a 
} screen. 
instructive as a low-power petrological microscope, 
land has the obvious advantage that neither the 
specimens nor the instrument can be damaged by | 

misuse. 

In addition to the exhibit previously mentioned, 
the National Physical Laboratory showed, in con- 
junction with the Forest Products Research 
| Laboratory, apparatus for detecting the presence 
of destructive larve in The equipment 
| comprises’a piezo-electric microphone, a soundproof 
| box, and an audio-frequency amplifier of high gain. 
In using it, a specimen of the suspected timber is 
| placed in the soundproof box and the microphone, 
connected to the amplifier, is placed on the specimen. 
| If any active larve are present the minute sounds 
|}made by them can then be heard in a pair of head 
| telephones or a loud speaker connected to the | 
amplifier. Another exhibit from the National 
Physical Laboratory was an instrument for measur- 
| ing the diclectric constant and the electrical con- | 
| ductivity of materials at frequencies ranging from 
| 10* cycles to 108 cycles per second. This apparatus | 


timber. 


consists of a tuned circuit, including two condensers, | 
each having a micrometer adjustment, and a thermi- 
onic voltmeter for the detection of resonance. One 
of the condensers consists of two copper plates 
between which the material is placed, while the 
other is of cylindrical form and is designed to provide 
|a very fine adjustment. Measurements of dielectric 
| constant are made by the substitution of capacit- 
| ance, while conductance is determined by the sharp- 
| ness of resonance. All readings are taken on the 
two condensers. Apparatus for measuring di- 
electric constants was also shown by the Govern- 
ment Laboratory, but in this apparatus the hetero- 
dyne principle is employed, a cathode-ray oscillo- 
graph being used to compare the beat frequency 
with a fixed low frequency produced by a small 
oscillator. A characteristic Lissajous figure is 
produced on the screen of the cathode-ray oscillo- 





of small Pitot tubes arranged in a vertical plane and 
fixed at a distance of about 9 in. behind the trailing | 


With this apparatus the effects of surface rough- | 


movements of each of the | means of a calibrated shutter. 


sritish Museum | 


for public exhibition purposes, enabling images of | 


| to 


| ceivably 
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quency changes. We understand that the apparatus 
enables accurate measurements of the dielectric 
constants of gases and vapours, or of small quantities 
of liquids, to be readily made. 

Mr. G. S. Hartley showed a new form of photo- 
electric absorptionmeter for the rapid determination 
of the concentration of solutions of coloured sub- 
stances. In this instrument, a beam of light is 
divided into two branches, one of which 
through an absorption tube and the other through 
an adjustable neutral-glass wedge. The beams are 
brought to a common focus on a single photo-electric 
| cell, which is connected through an amplifier to a 
| loud speaker. The beam, before division, is caused 

to oscillate rapidly, without any variation of its 
| total area, by means of a form of siren wheel, and 
if the absorption in the two branches is unequal 
|}a note will be heard. The note can be eliminated 
| by adjustment of the wedge, from the position of 
which the concentration can be determined. Messrs. 
| Adam Hilger, Limited, also showed a photo-electric 
absorptionmeter, but in this instrument two photo- 
electric cells are placed symmetrically with respect 
| to the light source and connected in opposition to a 
|galvanometer. Light travels to one of the cells 
| through the solution and measurements are made 





passes 








This gives a photo- | by varying the light falling on the other cell by 


As the galvanometer 
is used only as a null indicator, the calibration is 
independent of the light-current characteristics of 
the photo-electric cells. Messrs. Hilger also showed 
a quartz spectrograph capable of covering the range 
from 10,000 A to 2,000 4 on one 10-in. plate and 
having a modified optical train which produces 
a flat field. Plates taken on this instrument 
were shown on a Judd Lewis spectrum comparator. 
The firm’s industrial demountable X-ray unit was 
also exhibited. 

The of luminous 
electrical energy, and then into mechanical energy 
was strikingly demonstrated in a small exhibit 
arranged by Messrs. The British Thomson-Houston 
Company, Limited. The exhibit consisted of a pair 
of the firm’s type P.V. 921 photo-voltaic selenium 
cells mounted back to back and diametrically 
opposite each other on a light spindle extending 
upwards from the vertical armature spindle of a 
small electric motor having a permanent field 
magnet. The cells were connected directly to the 
armature windings, and when beam of light 
was allowed to fall on one of them the current 
passing through the windings caused the armature 
rotate and turn the other cell into the light 
beam. The two cells in succession thus supply 
current to the windings, producing continuous 
rotation of the armature. It would be interesting 
to know the power developed and the mechanical 
efficiency of this little motor, which might con- 
have some useful applications. Messrs. 
The British Thomson-Houston Company, Limited, 
also showed groups of various organic and inorganic 
materials, in both solid and liquid form, in ultra- 
violet light ranging from 3,000 A to 3,700 A in 
wavelength. Identical materials, similarly arranged, 
were shown illuminated by the light from 
ordinary tungsten lamps, so that the fluorescence of 
the materials in the ultra-violet light was effectively 
demonstrated by comparison. 


conversion energy, first into 


a 


also 


Of the many other exhibits displayed, we can 
only mention one shown by Miss Mary D. Waller, 
which was interesting although it has no obvious 
practical applications. It has found that 
vigorous vibrations can be excited in suitable metal 
objects by bringing into contact with them a piece 
of solid carbon dioxide. The vibrations are doubtless 
due to the fact that this substance sublimes into 
a gas when heated without passing through a liquid 
phase, so that there is no damping due to the pre- 
sence of liquid. Thus, when a piece of solid carbon 
dioxide is brought into light contact with, say, a 
sheet of metal at the relatively high temperature of 
the atmosphere, a film of gas is formed between the 
carbon dioxide and the metal, the pressure of the 
gas being sufficient to push the metal away. The 
gas pressure is thus relieved and the metal returns, 
when the pressure again increases and the alternate 
rise and fall of the gas pressure in this way serves 
to keep the metal in a state of continuous vibration 


been 








graph, which is extremely sensitive to small fre- 


at its own natural frequency. Miss Waller used the 
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phenomenon to excite a Chladni plate, in place of 
the violin bow usually employed for the purpose, 
and was able to produce intricate sand figures on 
both square and circular plates with ease by applying 
a piece of the solid carbon dioxide to the lower 
surface of the plate. The figure produced can be 
readily controlled by altering the point of appli- 
cation of the substance, since this point will form 
an antinode in the vibrating system. Tuning forks 
and bells were sounded in this way, but we under- 
stand that the method is most effective at fre- 
quencies exceeding about 1,000 cycles per second. 








THE IRON AND STEEL INSTITUTE 


(Continued from page 529.) 


CONTINUING our account of the recent annual 
general meeting of the Iron and Steel Institute, 
we have now to deal with the proceedings which 
followed the reading of the presidential address on 
the morning of Thursday, April 29. 

HETEROGENEITY OF STEEL INGOTS. 

The first technical contribution to be considered 
by the meeting was the Seventh Report on the 
Heterogeneity of Steel Ingots. This, as was the 
case with previous reports, has been prepared by 
a joint committee of the Iron and Steel Institute 
and the British Iron and Steel Federation for 
presentation to the Iron and Steel Industrial 
Research Council. The present report contains 
sections dealing with the composition of a rimming- 
steel ingot and billet, the study of inclusions in 
steels, the determination of oxygen in steel by 
various methods, experiments on the effect of 
various gases on the solidification of ingots, and 
studies of ingot-mould irons, and of pyrometers for 
the determination of liquid-steel temperatures. We 
published a brief summary of the report, last week, 
on page 539 ante. A general outline of the report 
was given at the meeting by the Chairman of the 
Committee, Dr. W. H. Hatfield, F.R.S., while 
Dr. T. Swinden presented those sections (Nos. II, 
LV and V) dealing with the rimming-steel ingot and 
billet, with the determination of oxygen in steel, 
and with experiments on gases in iron and steel. 
Mr. J. H. Whiteley introduced sections Nos. Ila 
and IIIs of the report, which were concerned with 
inclusions in bath samples from an electric furnace 
and with oxygen determinations on these samples. 

Sir William Larke, who opened the discussion, 
commended the report to the industry and hoped 
that it would receive full-consideration. The present 
was the seventh report, but the subject was one upon 
which he never expected finality to be reached, as 
each report opened up new horizons for research. 

Professor F. Kérber, referring to Dr. Swinden’s 
work on the segregation of rimming steel, said that 
the conclusion that manganese and sulphur did not 
segregate together was of special interest. Work 
which he had carried out at the Kaiser Wilhelm 
Institut fiir Eisenforschung, in collaboration with 
Dr. Oelsen, had indicated that the metalloids 
dissolved in liquid manganiferous iron were mainly 
combined with the iron and only to a very small 
extent with the manganese. The work of the 
Oxygen Sub-Committee had shown that the agree- 
ment between the oxygen values obtained by the 
hot-extraction process was good. This process was 
now so far developed that its accuracy approximated 
to that of routine analysis methods. The good 
agreement ‘between the nitrogen contents deter- 
mined by hot extraction and also chemically was 
noteworthy. The proof that exact values of nitrogen 
could be determined by hot extraction was of 
special significance, since nitrogen had always been 
reported by difference. The accurate determination 
by the hot-extraction process of the hydrogen 
present was thus also made possible, and the fact 
that this process had reached such a standing as to 
enable determinations of oxygen, hydrogen and 
nitrogen to be made had caused it to become a 
valuable tool both for metallurgical research and 
for works use. The work of Dr. Swinden and 
Mr. Stevenson in Section V, relating to the produc- 
tion of sound ingots by passing nitrogen and argon 
gases through the melt, was most interesting. A very 
similar process occurred during the “ boil’’ in 
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steelmaking operations. The carbon-monoxide 
bubbles rising during the boil period carried other 
dissolved gases out of the bath of steel. 

Professor C. Benedicks drew attention to the 
conical zone of material markedly purer than the 
average, which occurred inside and below the / 
segregate of killed steel ingot. The report had 
cast doubt on the theory that this pure pyramid 
was caused by falling crystallites, perhaps formed 
about nuclei of non-metallic inclusions. He himself, 
however, thought that this “ sedimentation theory,” 
as it had sometimes been called, was quite a possible 
one, and that as a hypothesis it gave a feasible 
explanation of what occurred. 

Dr. E. Houdremont stated that for the deter- 
mination of the total oxygen present in steel, the 
vacuum-fusion process had proved the most suitable 
one and the results determined by this process 
always showed the best concordance. With the 
new furnace developed at the Kaiser Wilhelm 
Institut in Diisseldorf, quite satisfactory deter- 
minations of oxygen could be carried out even in 
steels containing manganese and aluminium. The 
information given by determinations of total oxygen, 
however, was limited, hence the chlorine volatilisa- 
tion process, and methods employing alcoholic 
iodine solutions, and that of Herty, involving the use 
of hydrochloric acid, had given useful results. In 
addition, electrolytic residue processes had been 
evolved in recent years, notably by Fitterer, by 
Scott, and by Benedicks and Treje. For some years 
past the electrolytic isolation and determination of 
residues had been investigated in the laboratories 
of Messrs. Fried. Krupp A.-G., at Essen. The 
object of these investigations had been the deter- 
mination of ferrous oxide, manganous oxide, silica, 
alumina, and iron and manganese sulphides. 
Attention had first been concentrated on plain 
unalloyed steels, and for isolating the residues the 
electrolytes suggested by Benedicks and Treje had 
been adopted, namely, a 5 per cent. to 10 per cent. 
copper bromide solution at the cathode and a 
decinormal potassium bromide solution, containing 
15 per cent. of sodium citrate, at the anode. All 
determinations of the residues were carried out by 
micro-chemical processes whereby amounts down 
to a few millionths of a gramme could be determined 
with great accuracy. The values obtained could be 
reproduced in repeated tests on the same material. 

Dr. A. L. Norbury, who closed the discussion, 
stated that Mr. Whiteley, in his section of the 
report, had plotted the percentages of MnS against 
the Mn/S ratios and had stated that a definitely 
linear relationship was revealed. If, however, Mr. 
Whiteley had adopted, instead of the Mn/S ratio, 
the manganese present in excess of that theoretically 
required to form MnS, he would have found much 
better agreement. A percentage of sulphur of 
0-02 required 0-4 per cent. of manganese, but 
0-2 per cent. of sulphur did not require 4 per cent. 
of manganese but only 0-6 per cent. Hence it was 
not the Mn/S ratio which was important, but the 
manganese in excess of that needed to form MnS. 

In a very brief reply, Dr. Hatfield said that he 
would not like it to be inferred from his general 
introduction to the report that very substantial 
progress in ingot production had not resulted from 
the work of the Committee. On the contrary, 
especially in the domain of killed steel, considerable 
advances had been made as the result of the pub- 
lished researches contained in the Committee’s 
reports. The question of the segregation of FeS 
and MnS brought forward in the report might 
indeed prove a really fundamental point with 
regard to heterogeneity, and it might be expected 
that; shortly, a sound explanation regarding a good 
deal of the segregation occurring in steel would 
be forthcoming. 

At this stage of the proceedings, the President 
adjourned the meeting until 2.30 that afternoon, 
and when the members reassembled after the 
luncheon interval, the discussion on the Report on 
the Heterogeneity of Steel Ingots was resumed, 
Mr. R. H. Myers, the chairman of the Ingot Moulds 
Sub-Committee, presenting the first report of that 
Sub-Committee, which constituted Section VI of 
the main report. 

Dr. W. H. Hatfield, F.R.S., in opening the 
discussion, stated that it was clear to persons 
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engaged in ingot production that a mould was 
scrapped at a given time for a definite reason. When 
making rimming-steel ingots, a certain standard 
was adopted, which was quite different from that in 
use when making alloy-steel ingots. He would like 
to know, however, if the Sub-Committee had laid 
down any arbitrary standards for terminating the 
life of an ingot mould. The time of stripping, 
subsequent to casting, had been shown to have a 
profound influence on the life of a mould, and a 
number of other factors of importance had been 
brought out in the report. 

Mr. T. F. Russell stated that the Sub-Committee 
had shown that increasing the phosphorus had put 
up the life of moulds by 10 to 12 casts. It might be 
pointed out, however, that two different makers, 
using the same grade of iron to produce the same 
type of mould, might make moulds which might 
have much greater differences than this in their 
lengths of life in service. Moulding technique was 
highly important, and in first-class work the crack- 
ing and breaking away of the mould lugs should not 
occur. Mould life could be lengthened by paying 
attention to stripping time and to such matters as 
thickness of wall—but all these factors could be 
covered by the statement that, generally speaking, 
the life of a mould was dependent on the tempera- 
ture which it attained in service. The Sub-Com- 
mittee had found that the doubling of the time, 
between casting and stripping of some ingots, from 
four hours to eight hours, had shown no decrease 
in mould life. This result was to be expected as, 
before the four hours had expired, the mould would 
have begun losing heat in all cases except that of 
very large ingots. The next speaker, Dr. L. North- 
cott, asked whether any experiment had been made 
to determine the effect of machining the inside 
surfaces of a mould after use, with the object of 
increasing its life. It was stated in the report that 
“crazing” was primarily due to the phenomenon 
known as growth, which was identical in character 
with scaling, both processes being essentially those 
of oxidation. He suggested, however, that crazing 
was due to internal stress brought about by thermal 
or temperature gradients in the mould. 

Mr. J. E. Hurst stated that failures of ingot 
moulds by cracking or crazing were to be attributed 
to stressing, and the mechanical properties of the 
iron must be considered when seeking to improve 
the material. For some years he had measured the 
moduli of elasticity and permanent set values of 
cast-iron, and it was remarkable to find that indivi- 
dual samples of the same cast-iron varied quite 
considerably. This was not only the case with 
individual supplies from the same furnace, but 
variations were found in individual castings. There 
might, therefore, be heterogeneity in an ingot mould 
and it might be useful to determine the elastic 
properties of the material throughout the length of 
the mould. 

In the course of a brief reply, Mr. Myers said that 
Mr. Hurst’s suggestions would be discussed by the 
Committee. In answer to Dr. Hatfield, he stated 
that different works adopted different standards 
for mould rejection. Some works discarded their 
moulds as the result of systematic examination of 
the surfaces ; others discarded them as soon as a 
defect of the surface had manifested itself ; others 
again worked their moulds ‘‘to the bitter end.” 
The Sub-Committee could not, therefore, see its 
way to establishing standards as to when moulds 
should be scrapped. No experiments had been 
conducted on the effect of machining the inner 
surfaces of a mould. On the Continent, however, 
this procedure was adopted, resulting, he believed, 
in considerably-increased mould life. In con- 
clusion, he appealed to all steelmaking firms to 
furnish the Sub-Committee with as complete a 
history of their ingot moulds as possible, to enable 
results from different sources to be correlated. 


RESISTANCE OF METALS TO CoRROSION FATIGUE. 


The next two contributions on the agenda were 
both by Dr. H. J. Gough, F.R.S., and Mr. D. G. 
Sopwith, and were taken together for the purpose of 
discussion. The first was entitled ‘“‘ The Influence of 
the Mean Stress of the Cycle on the Resistance of 
Metals to Corrosion Fatigue,’ and the second, ** The 
Effect of Protective Coatings on the Corrosion- 
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Fatigue Resistance of Steel.’ The first paper was 
presented by Dr. Gough, who stated that while 
much attention had been devoted to the resistance 
of materials to corrosion-fatigue under cycles of 
reversed stress, no work had hitherto been carried 
out on the equally-important practical cases of 
repeated or fluctuating stress. The paper described 
the results of tests, under these conditions, made 
on six aircraft materials, both ferrous and non- 
ferrous, tested in air and in a spray of 3-per cent. salt 
solution. The second paper was presented by 
Mr. Sopwith. It described the results of tests 
made to ascertain the suitability of various pro- 
tective coatings, including galvanised and sherar- 
dised coatings and electro-deposited zinc, electro- 
deposited cadmium, sprayed aluminium, phosphate, 
and enamel, when applied to streamline-wire steel 
subjected to alternating stress in a spray of salt 
water. The second paper will be found on page 533 
ante, while the first will be reproduced in a forth- 
coming issue. 

Dr. W. H. Hatfield, F.R.S., who opened the dis- 
cussion, thought that the conditions of the spray 
test might have stated little more meti- 
culously, and some information given regarding the 
form of the spray and the manner in which it came 
into play. While he felt that the results of such 
painstaking investigations must be accepted, some 
comment from the engineering point of view was 
necessary. The authors had suggested that no 
corrosion-fatigue limit had been observed in any 
of the materials tested ; there was an undoubted pro- 
gressive increase in the value of the materials avail- 
able. When 15 per cent. of chromium was added to 
a steel the engineer knew that the material was 
more resistant than when chromium was absent, and 
when the more highly-alloyed stainless steels were 
singled out, they could be employed, for example, 
for propeller shafts for service in tropical waters, 
and no failure of the material took place. The next 
speaker, Dr. H. Sutton, asked the authors to state 
what happened at the concluding stages of one of 
their experiments, namely, when a metal approached 
the end of life under conditions of corrosion 
fatigue. An interesting point with regard to the 
paper on protective coatings was that several well- 
known and well-used methods of protecting steel 
had given good results. 

Dr. 8. F. Dorey said that from the point of view 
of engineering design, the rapid decrease, even in 
the case of the three stainless steels, of the endurance 
range of stress with the number of cycles, under 
of corrosion fatigue, was of greater 
importance than the effect of the mean stress. 
Another point which arose in practice was that of 
the diameter of the fatigue test pieces 
The common cases in marine 
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size effect ; 
was only 0-15 in. 
engineering of corrosion fatigue had been failures 
of screwshafts, piston rods and propellers, and cases 
of failure at remarkably low stresses had occurred. 
With regard to propellers, results for the corrosion 
fatigue of propeller bronzes would be of great value. 
The failures of shafts, rods and propellers occurring 
at very low stresses, he was aware, might have been 
accelerated by the shock loading in service, either 
that due to rapid changes of pressure in the engine 
cylinder or due to the effects of engines racing in 
bad weather. The last speaker, Mr. H. H. Burton, 
said that Dr. Houdremont, who had not been able 
to stay, had asked him to state that while none of 
the materials tested had given a corrosion-fatigue 
limit, one material had, he believed, been found to 
give such a limit and this was a nitrided steel. 

Dr. Gough, in reply, stated that their spray test 
had been fully described in a paper read before the 
Institute in 1933, hence he had not deemed it 
necessary to repeat the information. They had 
used a 3-per cent. solution of common salt in dis- 
tilled water for their spray because they had found 
this to be more constant than any other. As far as 
he knew, the question of size effect had not been 
studied in corrosion fatigue. It had, however, been 
studied in ordinary fatigue, and, from quite small 
samples up to 3 in. in diameter, it always appeared 
that the size effect was to the disadvantage of the 
larger-sized specimen. In other words, a larger- 
sized specimen would probably exhibit less resist- 
ance than a smaller specimen. There was no 
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resistance, but he believed that nobody could state 
that it gave complete resistance. 


Streets For Locomotive Covupitine Rops. 


“ Alloy and Fine-grained Steels for Locomotive 
Coupling rods,” by Dr. H. O'Neill, constituted the 
last contribution dealt with on Thursday afternoon. 
The author, who read his paper in abstract, gave 
many data on the mechanical properties of heat- 
treated nickel-chromium-molybdenum and man- 
ganese-molybdenum steels, which had given good 
service as locomotive coupling rods, and described 
certain unusual features infrequently observed in 
the latter. He also gave an account of laboratory 
investigations of forgings from two commercial 
casts of fine- and coarse-grained plain carbon steel, 
suitable for coupling rods.’ We hope to publish this 
paper in abridged form in a forthcoming issue. 

Mr. T. H. Turner, in opening the discussion, said 
that Sir Nigel Gresley had contributed a distinct 
step forward in locomotive design when he had 
commenced using nickel-chromium steel connecting 
and coupling rods in 1920. Since that date, he had 
fitted at least 10 classes of his more recent loco- 
motives, with rods made from this alloy steel. He 
had designed these rods so that the section ran 
gently and delicately from one thickness to another, 
avoiding stress concentrations, and every pound 
weight of the rod carried 155 lb. of the piston load 
(20 tons with the steam full on). The author had 
referred to the steel analysis which Sir Nigel had 
published in his paper to the Institution of Loco- 
motive Engineers in 1920. Although the nickel- 
chromium steel, there mentioned, had given very 
satisfactory results, he had revised the specification 
some time ago, adding the requirements of 0-3 to 0-5 
per cent. of molybdenum and a minimum Izod 
figure of 35. Thus, the materials which had been 
used for the purpose under discussion, on the London 
and North Eastern Railway, might be summarised 
as wrought iron, 32/38-ton carbon steel, 50-ton 
nickel-chromium steel, and a similar but tougher 
nickel-chromium-molybdenum steel. It was prob- 
ably fair to say that more than 90 per cent. of the 
connecting rods on London and North-Eastern 
Railway engines were made from British Standard 
Specification No. 8, Class C steel for special forgings 
without wearing surfaces, i.e., a 32/38-ton carbon 
steel. The manganese-molybdenum steel, which the 
author described, was weaker than the nickel- 
chromium-molybdenum steel and would, therefore, 
have to be used in thicker and heavier sections. He 
(Mr. Turner) had also noticed banding in his steels, 
and hoped that the steelmakers would either be 
able to avoid its production or prove that it was a 
desirable feature. It was a common practice in the 
shops to straighten carbon-steel connecting rods 
cold, and so long as this practice was limited to 
relatively mild-steel or wrought-iron rods, no harm 
appeared to result. He would like, however, to 
have an authoritative pronouncement as to the 
danger of cold straightening alloy-steel rods after 
they had been bent in service, as there was at 
present a difference of opinion on this subject, 
Dr. J. Vietorisz stated that extensive experiments 
had been carried out some years ago, at the Hun- 
garian State Iron and Steel Works at Drosgyor, 
on a nickel-chromium-molybdenum steel similar to 
that mentioned in the paper. The purpose had 
been to obtain an alloy steel of high impact value. 
Briefly, it had been found that the impact values, 
in the direction of forging as well as across it, de- 
pended primarily on the method employed for 
producing the steel. The impact values could, how- 
ever, be improved by a repeated heat treatment, 
namely, by quenching and annealing three times, 
the structure of the material thus treated three 
times showing finer grains than that quenched and 
annealed once only. It might be suggested in ex- 
planation of this that small carbide particles entered 
into solution during each reheating for quenching. 
The improvement obtained by this repeated heat- 
treatment, however, was not very great, and, from 
a practical standpoint, it should be emphasised that 
the question of securing a high impact value was 
largely in the hands of the steelmaker. 

Dr. T. Swinden stated that he was gratified that 
the author had confirmed the major points brought 
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the last meeting of the Institute. He had, for ex- 
ample, been pleased to read that the London Midland 
and Scottish Railway machine shops had been un- 
able to report any difference between the machin- 
ability of coarse- and fine-grained oil-treated forg- 
ings. He would like to emphasise that if fine-grained 
steel were properly made, the microscope or any 
other method adopted would reveal that this 
material was not “dirtier” than coarse-grained 
steel. The next speaker, Dr. M. L. Becker, drew 
attention to the novel method of etching employed 
by the author, involving the use of dry chlorine, 
and in which the specimens were heated in a gradient 
furnaee. This method was, he thought, a difficult 
one to employ, and might lead to error in the hands 
of an inexperienced man. An etching reagent which 
would be valuable would be one that revealed the 
original austenitic structure of the steel. Dr. Hat- 
field, who closed the discussion, considered that the 
chlorine-etching method at elevated temperature 
was a good one presenting possibilities. Owing to 
the advanced hour, Dr. O'Neill was asked to reply 
in writing, and the meeting was adjourned until 
10 a.m. on the following day, Friday, April 30. 


ANNUAL DINNER. 


The toast of “The Iron and Steel Institute 
and the Iron and Steel Industries,’ at the annual 
dinner of the Institute, held at Grosvenor House, 
Park Lane, on the evening of April 29, was proposed 
by the Right Hon. Ernest Brown, P.C., M.P., 
Minister of Labour. He said that the iron and 
steel industry had shown a partial recovery and a 
tremendous drop, in the last five years, in the num- 
ber of those unemployed. The number of workers 
on the books, however, had not yet reached the 1924 
totals. In this group of industries, the number 
of insured workers, aged from 16 to 64, had been 
240,000 in 1924. In 1931 there had been 189,000, 
in 1935, 178,000, and in 1936, 186,000. He had 
no doubt that by July, 1937, the 200,000 figure 
would again be reached. The figures of the decline 
in unemployed workers in the industry were still 


more remarkable. In March 1932, there were 
87,000 unemployed; in March, 1936, the total 


had dropped to 32,000, and in March, 1937, to 
22,000, a reduction of no less than 75 per cent. in 
five years. The production of pig-iron had expanded 
from 3,772,600 tons in 1931 to 7,685,700 tons last 
year, and that of steel ingots and castings from 
5,202,600 tons in 1931 to 11,698,200 tons last year. 
This was a very remarkable recovery, and the figure 
for the first three months of 1937 had shown that 
this year was likely to be in advance of last year. 
In the course of his reply on behalf of the Institute, 
Mr. Hutchinson said that the membership of the 
Institute had now reached 2,243, the highest 
figure yet reached ; the previous record was 2,228 
in 1921. Viscount Greenwood of Holbourne, 
who replied to the toast on behalf of the industry, 
said that it was a popular delusion that the steel 
industry was enjoying a greater prosperity than 
was its due. People forgot that for many years 
the ordinary shareholders of the firms involved 
had never had a dividend. Tens of millions of 
capital had been wiped out and all sorts of burdens 
had been borne without profit for years past. Now 
that the steel industry was coming into its own, 
it was a great mistake to impute to it a desire to be 
unfair to the public or to do other than try to 
preserve the fabric of the industry. The toast 
of ‘‘ The Guests ’’ was proposed by Mr. John Craig, 
C.B.E., and replied to on behalf of overseas members 
and guests by Dr. E. Poensgen and on behalf of 
English guests by Sir Arthur Pugh, C.B.E. 
(To be continued.) 
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The Collected Papers of Rhys Jenkins, M.1.Mech.E. 
London: The Newcomen Society. [Price ll. ls. 0d. 
net. } 
AmonG the contributions to the 7'ransactions of the 
Newcomen Society, those by Mr. Rhys Jenkins 
stand pre-eminent. It is only necessary to mention 
his papers on the history of the steam engine, the 
native iron and steel industry and the slitting mill. 
Prior, however, to the formation of the Newcomen 
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antiquarian and professional circles as a writer of 
repute on industrial history, through his papers 
published in our columns and elsewhere. To make 
these earlier papers more accessible, and at the same 
time to testify their appreciation of the value of his 
work, the Council of the Newcomen Society decided 
to print a collected edition of his articles published 
prior to 1920, so far as these related directly to the 
history of engineering and technology and had not 
appeared in separate book form. 

The volume before us is a handsome one, which 
does great credit to its printers and its publishers. 
With one exception, all the illustrations are made 
from new blocks. In the case of unillustrated papers, 
new illustrations have been provided. The repub- 
lication of the papers of an author scattered through 
many periodicals and journals is a practice well 
known to the mathematical and physical societies, 
but we are unable to recall instances of it elsewhere. 
The early Society of Civil Engineers, no doubt, 
published a collection of Smeaton’s Reports in 1812, 
but these reports had not previously been available 
in print. It is to be hoped that the precedent set 
by the Newcomen Society may find imitators else- 
where in this country. 

The extent of Mr. Jenkins’ researches may be 
estimated by the ‘‘ List of Authorities’ cited on 
pages 239-242 of the present volume. In addition to 
the ordinary sources of information, they include 
Administrative Papers, British and Foreign, private 
muniments and other unpublished matter. Refer- 
ences -such as those to the Vestry Book of St. 
Andrew’s, Hertford; the Little Red Book of 
Bristol; the Bunhill Fields Register of Burials, 
show that the quarry has been traced to its lair, and 
that industries have been studied on the spot. 
With an impartiality worthy of the highest praise, 
Mr. Jenkins has gathered together and sifted 
thoroughly such evidence as can be found and it is 
thus that, as Mr. E. W. Hulme says in the preface, 
his papers “ bear the stamp of actuality and finality 
and may be studied as models of modern methods 
of historical research.” 

In the book, twenty-five papers are reproduced, 
arranged under the four headings of mechanical 
technology ; steam engine and foundry work ; 
hydraulic and sanitary engineering ; and industrial 
and economic history. It was his long and varied 
practical experience in works at Llanelly, Leeds, 
Grantham and Gainsborough, that gave Mr. Jenkins 
a thorough insight into the practice of iron founding. 
Hence, we find him dealing con amore with Old Iron 
Castings, the Beginning of Iron Founding, and 
the Foundry Cupola. His interest in workshop 
practice led him to run to earth the inventor of 
fast and loose pulleys; an indispensable feature 
in power transmission, but none the less liable to 
be overlooked. One of his latest papers deals with 
the early days of the tin-plate industry, with par- 
ticular reference to the Neath industry. Here our 
author is back in the land of his fathers. 

If some of the papers bear the stamp of finality, 
others open fields for further research. The biogra- 
phies of Thomas Savery and Thomas Newcomen 
leave little ground for future biographers to glean 
over, but the paper on The Notebook of Roger North 
and the work of Sir Samuel Morland breaks fresh 
ground. Was the model steam plunger pump 
described in the notebook of Roger North an 
invention which Morland devised but failed to carry 
into practice ? And who were the other inventors 
who were experimenting with steam in the reign 

of Charles II and his immediate successors ? 

Enough has been said to indicate the attraction 
of these Collected Papers. The volume is one which 
will be treasured by engineers who are so by pro- 
fession but are antiquarians by inclination. The 
edition has been limited to 300 copies, and as the 
type has been distributed, the book is likely, 
therefore, to become a rarity within a short space 
of time. 


Reinforced Concrete. By PRoressoR ROBERT A. CAUGHEY. 
New York : D. van Nostrand Company, Incorporated. 
[Price 3.75 dols.] 

Tue selection of a suitable title for a book or a 

play is well known to be one of the most vital 

functions of the author or playwright. Sometimes 
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or play may be identified, but in the title of a 
scientific text-book a little more precision is desir- 
able. 

The subject of reinforced concrete does not per- 
haps cover so wide a field as would be indicated by 
such titles as, say, mathematics, chemistry or 
theology, but it is one on which the published 
information would fill a small library. The book 
now under notice is an introductory text-book, 
written primarily for his students, by an American 
professor, on the design of structural details in 
reinforced concrete. There are chapters on the 
design of beams, columns and floors, and of rigid 
frames and arches ; short notes are included on the 
design of masonry dams and retaining walls. The 
treatment is on conventional lines and the analysis 
is based on the usual assumptions required in any 
application of the simple elastic theory to concrete 
construction. The application of the fundamental 
theoretical principles to beams and floors is illus- 
trated by numerous examples, and the solution 
of problems by means of tables and diagrams is 
carefully explained. Elementary theoretical consi- 
derations do not, however, lead the designer of 
reinforced-concrete structures very far, and at an 
early stage the student is introduced to the empirical 
formule and rules of construction which are required 
in design. This is especially necessary in the case 
of columns and of two-way floors, and the author 
refers to the proposed Building Regulations for 
Reinforced Concrete No. 501 (1936) of the American 
Concrete Institute, which are reproduced in an 
appendix. 

One chapter is devoted to a brief outline of methods 
of determining the moments in continuous frames. 
These moments are, in general, greatest at the points 
of intersection of the members of a frame, and the 
provision of adequate connections between the 
various members is a matter of considerable practi- 
cal interest. A complete account of the design 
of such intersections is perhaps outside the scope 
of an elementary text-book, but the subject is of 
sufficient importance to justify more consideration 
than is given to it here. The author, in his preface, 
draws special attention to the account which he 
gives of his own investigations relating to com- 
posite members of concrete and structural steel. 
In connection with this, an interesting detail is 
given of a method of joining a continuous floor 
slab to a supporting beam, but the author might 
with advantage have expanded his very brief notes 
on this subject on which he has undertaken original 
work. Small sketches and diagrams are freely 
used for illustration, and eight sheets of drawings, 
equivalent to about a dozen pages of text, are 
included at the end of the book. 


The Protection of Electric Plant. Modern Methods. By 
P. F. Srrirzt. London: Sir Isaac Pitman and Sons, 
Limited. [Price 18s. net.] 

THE concentration of generating plant in large units 

and the linking up of large stations have made 

imperative adequate protection against the failure of 
supply over large areas, and the safety of the plant 
against the destructive effect of the enormous power 
which may be concentrated when faults occur. 
In this book on the protection of plant will be 
found a survey of the systems and apparatus which 
have been mainly introduced and developed in 
foreign European countries. On the Continent, 
experience in the operation of high-voltage networks 
over large areas has extended over a greater length 
of time than in Britain, and, as the chief electrical 
engineer of a well-known firm, the author is well 
qualified to gather together the results of such 
experience. In spite of the author’s contention 
that the types of protective gear described are not 
well known in this country, some parts of the book 
contain very little that goes beyond existing British 
practice. For example, his treatment of generator 
protection goes little beyond a description of the 

Merz-Price and the McColl circulating current 

systems. 

Power-transformer protection on the Continent 

is provided chiefly by the Buchholz relay, which 

entails the addition of excess-current, distance or 
differential relays with high settings, or of a contact 
thermometer, to provide against overload and 
faults at the terminals and in external connections. 
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Naturally, the most complete descriptions are those 
given of systems applicable to high-voltage ring 
mains and feeder protection, and in this connection 
a full account will be found of the theory and operat- 
ing characteristics of the Petersen coil, for which 
much is claimed. It is stated to be in use on over 
1,000’ systems, comprising 200,000 miles of overhead 
and underground high-voltage lines for voltages 
as high as 200 kV ; in fact, on the European Conti- 
nent there are not many lines without its protection. 

The chapter on high-voltage circuit breakers is 
interesting as giving an account of the modern 
oilless switch. Though scrappy in places, the 
book is worthy of study by experts who wish to 
become acquainted with the methods in use abroad, 
particularly in connection with distance protection 
of long lines. The comparatively large number of 
illustrations of the outsides of apparatus in their 
cases does not add to the information given in the 
text. The high figure at which the book is priced 
hardly seems to anticipate a large sale. 


Technical Drawing. By F. E. Giesecke, A. MrrcHety, 
and H. C. Spencer. New York: The Macmillan 
Company. London: Macmillan and Co.,Ltd. [Price, 
12s. 6d. net.]} 

THE question may be asked whether a draughtsman’s 

training can be too meticulous, or whether, more 

broadly, it is possible to be over anxious in preparing 
the foundation for a life’s work. Certainly the three 

American authors of this work have spared no 

pains to make their book a complete self-instructor 

in drawing, using not only their own knowledge 
but also consulting well over a hundred other 
works and making use of an extremely large number 
of well-assorted examples of practical details from 

American manufacturers. The result is a beauti- 

fully produced book of 500 pages, with faultlessly 

clear reproductions, and indexed with great thorough- 
ness. 

The work is based throughout on United States 
Standard Specifications, so that selective care is 
necessary to avoid a British student going astray. 
It is a book (at least out of its own country) for 
the teacher or solitary student rather than the class. 
The authors’ stated intentions are: (1) to provide 
a text and reference book for technical drawing ; 
(2) to teach the principles of such drawing in a 
logical way ; and (3) to supplement that teaching 
with a large group of practical problems and _ per- 
spective details from which orthographic shop 
drawings may be prepared by the student. 

Unlike most intentions, these are well realised, 
the instruction covering the choice and care of 
instruments, lettering, dimensioning, projections 
of all kinds, intersections, details, assemblies, 
structural steelwork and graphs. There is even a 
chapter, somewhat superficial, on architectural 
drawing which, in a work for engineers—its obviously 
principal objective—might perhaps have been 
usefully displaced by something on cams or mechan- 
ical movements. Well-deserved importance is 
given to free-hand sketching, though why the student 
is advised to make deliberately shaky lines to 
indicate unmistakeable freehand work is not clear. 
To cultivate a firm pencil rather than a hesitant 
one is surely preferable. A small omission on 
page 341, from among all the information about 
keys, is the depth of keyway. These are very 
faint blemishes in an admirable and conscientious 
work which, with another reminder about the 
United States Standard Specifications, can be 
strongly recommended. 








THE DIRECT MEASUREMENT OF 
LATERAL PRESSURE ON WALLS 
AND BINS. 


A NuMBER of different forms of pressure gauge have 
been employed to determine by direct or indirect 
methods the intensity of lateral pressure of earth, 
grain or other material against walls. Such methods 
include the following types of pressure gauge : (a) Sheet 
rubber diaphragms filled with water or glycerine and 
connected to a manometer; (6) steel diaphragms 
arranged to deflect under the pressure the intensity 
of which is calculated from the measured deflections; 
(c) carbon capsules which change in electrical resistance 
under compression ; and (d) Goldbeck pressure cells. 





The form of gauge described in this article is 
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essentially different from the foregoing types for the 
reasons that it reads the total normal pressure on the 
gauge directly by means of a spring balance, while it is 
possible to obtain the value of the pressure when 
no movement occurs by taking the mean of the readings 
on two gauges side by side. 

The research work carried out by Dr. Karl Terzaghi 
with the experimental test wall at Massachusetts Insti- 
tute of Technology in 1930,* has shown that active earth 
pressure falls off very considerably if a wall or gauge 
moves in the slightest degree away from the filling. It 
is therefore important to have a measure of the pressure 
with no movement of the gauge. The gauge to be 
desc ribed may be caused to move either backward 
against the filling or forward away from the filling 
It is thus possible to use it to estimate both passive 
and active 
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tension balance combined with the lateral pressure | cally by the mean of the two values obtained for initial 


on the gauge plate, and, therefore, the lateral pressure 
of the filling resisting backward movement of the 
gauge is measured by the difference between the initial 
tension on the spring balance and the reduced tension 


backward movement and initial forward movement 
of the gauge. 

By adopting suitable strengths for the tensile and 
compressive springs, the apparatus may be varied to 


when the first backward movement of the gauge plate | suit small laboratory tests, but is also suitable for 


is detected. 
of the filling on the gauge may be studied by still 
further reducing the tension on the balance and noting 
the movement of the plate against the resistance of the 
filling as shown on the dial gauge. 

If an active pressure test is to be made, the check 
nut p is used instead of n, the latter being run clear of 
the plate. The springs are compressed by means 
of the tension balance as before, and the check nut p 





pressure, while the mean of the initial 
pressures when the gauge just 
commences to move forward and backward will give | 
the pressure for no movement. 

As shown in Figs. 1 to 3, annexed, the gauge consists | 
4 in. by 4 in., against which 
the pressure acts The plate is let into a hole 4} in. | 
square in the wall or test bin and thin rubber sheeting 6 
is placed over the inside to cover the clearance between | 
the hole and the gauge plate. Attached to the centre 
of the gauge plate is an eye-bolt ¢ screwed into the 
plate and held by a lock nut. The other end of the 
bolt ¢ is connected to the hook of a graduated tension 
spring balance d. The bolt ¢ passes through a fixed 
steel plate « by a clearance hole on each side of which 
are check nuts. The weight of the gauge plate and 
eye-bolt is carried by adjustable brass rollers at /f, 
arranged to work with minimum friction. Between 
the gauge plate a and the fixed plate e there are four 
equal compression springs g guided by the rods A and 
by recesses bored out in plate e. A dial gauge t carried 
in a cradle indicates any movement of the gauge plate a. 
Che yoke & and the fixed plate e are bolted to the side 
of the wall or test bin. 

Compression is applied to the springs g through the 
tension spring balance d by means of the hook bolt 
and wing nut at J, while the sliding carriage m serves 
to support the hook and prevent it from turning. 
The strength of the spring balance d and of the com- 
pressure springs g are determined by the maximum 
pressure for which the gauge is to be used. The tension 
hown in the drawings is for a maximum 


active and passive 


of a square steel plate a, 


spring balance 
pull of 20 Ib 
The gauge may be used to determine the active pres- 
sure, PASSIVE pressure, and static pressure of the filling 
The active pressure is that exerted on the gauge when 
it moves forward away from the filling and is found 
to diminish rapidly as the movement increases owing 
to arching of the filling behind the gauge. The passive 
pressure is that exerted on the gauge when it moves 
backward filling and is found to increase 
yvradually as the gauge movement increases. The stati 
pressure is that exerted by the filling on the gauge when 
no movement of the gauge takes place and is taken to 
be the mean of the active and passive pressures for a 
very small forward and backward movement of the 


ivainst the 


gauge in each direction 

In order to obtain the static pressure in this way 
as the mean of the initial active and passive values, it 
is necessary to make two separate tests or ¢ Ilse to use 
two gauges placed side by side. the one to read active 
pressure and the other passive. If, however, the 
movement of the gauge is kept very small (say, 0-0001 
in.), the passive pressure for this movement is only very 
slightly greater than the static pressure, and no very 
serious error is introduced by assuming the static 
equal to this value, while the error 
On this assump- 
as for passive pressure tests is 


pressure to be 
(about 5 per cent.) is on the safe side. 
tion, one gauge used 
sufficient 

In order to find the active or passive pressure of the 
filling on the gauge plate the compression springs g 
are first of all stressed to a measured force by means 
of the tension spring balance d pulled by means of 
the nut / to a suitable tension (say 18 lb.). The com 
pression on the four compression springs g will then 
equal the reading shown on the tension balance. 

If a passive pressure test is to be made the check 
nut » is run up by hand to the fixed plate e and the 
dial ¢ set to zero. The filling may now be placed in 
the test bin or behind the wall to any desired height 
above the centre of the gauge plate, the check nut n 
preventing any forward movement of the gauge plate, 
as will be indicated by the dial gauge # still reading zero. 

In order to measure the pressure of the filling on the 
gauge plate the tension on the spring balance d is 
slowly relieved by the wing nut / until the dial 
gauge é indicates a slight movement of the gauge plate 
backward against the filling. (A movement of 0-0001 
in. is readily detected.) This means that the com- 
pression initially induced in the springs g by the tension 
balance alone is now produced by the pull from the 





* See ENGINEERING, vol. cxxix, page 689 (1930). 








The development of passive pressure | large depths of fill on actual walls, provided that the 


apparatus can be set before the filling is placed behind 
the wall. The curves in Fig. 4 are plotted from the 
results of test measurements of the horizontal pressure 
of dry sand against a vertical wall. The box containing 
the sand was 2 ft. by 2 ft. in plan and the gauge was 
let into the middle of one of the vertical sides some 
5 in. or 6 in. above the bottom, as shown in Fig. }. 
Two tests were carried out for each depth of filling, one 
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is run up by hand to the fixed plate e with the dial i 
set to zero. Tension in the spring balance is then 
reduced by an amount somewhat greater than the 
estimated active pressure for the depth of filling to be 
tested. The check nut p will maintain the compression 
on the springs at a constant value and no movement 
of the dial gauge will take place. The filling is now 
placed in the box, but the gauge plate a will not move 
unless the resulting pressure exceeds the initial com 
pression of the springs. 

In order to measure the pressure on the gauge plate 
the pull on the tension balance is next increased by the 
wing nut l until the dial gauge 7 indicates a slight 


Horizontal Pressure on Gauge, Lb 





Mean 
Head H 
Above By Test Wedge Theory 
Centre for No 
of Gauge Movement 
of Gauge Z 0 deg Z 6 deg 
10 in 2-9 tI 2-4 
16 in 4-2 4-9 is 
Weight of sand, w 03 Ib. per cubic foot 
Angle of repose, 1) deg 
Area of gauge, A 17 aq. in. (effective) 
Z deg assumed inclination of resultant pressure to hori- 
zontal 


Formula for wedge theory 
Horizontal pressure on gauge, |! 
wiHiA 


i son , /sin (7 6). sin & 
fa \ a 


forward movement of the gauge plate away from the 
filling. Then the lateral pressure of the filling pro- 
ducing forward movement of the gauge will be measured 
by the difference between the initial tension of the 
spring balance and the tension when the first forward 
movement is detected. The diminution of active 
pressure of the filling on the gauge plate may be studied 
by still further increasing the tension on the balance 
and noting the movement as indicated on the dial 
gauge. 

The static pressure of the filling will be given practi- 
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for active pressures and the other for passive pressures. 
The diagram shows clearly how the active pressures 
fall off rapidly with a forward movement of the gauge 
due to arching of the material, a movement of 0-001 in. 
giving a reduction of pressure of 50 per cent. While 
the maximum value of the passive pressure is not 
indicated, the curves show a gradual building up of 
the resistance of the filling as the backward movement 
of the gauge proceeds. It is evident that an appreciable 
movement of the gauge or wall is required before the 
passive pressure will attain the value given by the 
usual theoretical formule. The curves further show 
the value of the static pressure when no movement 
of the gauge takes place. 

According to the wedge theory of earth pressures, 
the resultant pressure is assumed to act at an angle Z 
with the normal to the back of the wall varying between 
zero and @, the angle of repose. A comparison of the 
experimental static pressures with the corresponding 
values calculated by the wedge-theory formula in the 
accompanying Table, shows that for the two depths of 
sand employed, the test results are intermediate be- 
tween the two extreme theoretical values. 

The gauge has been constructed and the tests carried 
out in the Department of Engineering of the University 
College of Swansea, under the direction of Dr. A. A. 
Fordham, Assoc.M.Inst.C.E., to whom we are indebted 
for the above information. 
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THE THEORETICAL AND PRACTICAL 
DESIGN OF THIMBLE-TUBE 
BOILERS.* 


By E. F. Spanner. 


It is some twelve years since the author was first 
associated with the late Thomas Clarkson in the 
development of thimble-tube boiler designs for service 
in waste-heat recovery on board ship. At that time 
Clarkson was demonstrating the “impulsive genera- 
tion” of steam with an apparatus which undoubtedly 
demonstrated the existence of the phenomenon of 
impulsive generation of steam. Since then, there has 
been widespread acceptance that such a type of steam 
generation is a characteristic feature of the operation 
of thimble-tube boilers for steam raising, and that it 
is one of vital importance, since it renders thimble 
tubes immune from scale formation. Recently, how- 
ever, as the result of fresh investigation and research, 
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results and data have been accumulated which indicate 
that the impulsive generation of steam plays little or 
no part in the practical operation of thimble-tube 
boilers. 

Briefly, these investigations confirmed Clarkson’s 
experiments with small tubes, and provided data 
indicating that the difference in tube profile introduced 
by the author was helpful towards securing impulsive 
steam generation. The results suggested serious doubt, 
however, as to the practical possibility of creating 
impulsive generation conditions in large tubes, or in 
small tubes working at pressures appreciably above 
atmospheric pressure. It was not practicable to explore 
the matter quantitatively by means of the apparatus 
available, and recourse was therefore made to mathe- 
matical investigation of the conditions necessary to 
support the idea of impulsive generation. Admittedly, 
the figures obtained are approximate, as also are the 
assumptions which accompany these calculations, but 
the figures are so large that, even allowing for a wide 
margin of latitude in the assumptions made, the 
calculations dispose, very definitely, of all claims that 
steam-raising in thimble-tube boilers takes place by 
impulsive generation in the individual thimble tubes, 
save, perhaps, in boilers of quite small size using quite 
smal] tubes. 

That Clarkson himself was aware of the limitations 
of the claims made for impulsive generation, and that 
he had experienced the formation of scale in the thimble 
tubes of his boilers, is evidenced by the fact that, in 
all the designs for which he was personally responsible, 
he maintained a vertical baffle plate in the water space. 
The purpose of this baffle was to ensure that water 
did not enter the thimble tubes until it was at steam 
temperature, thus reducing the tendency to form scale 
in the thimble tubes, and to promote conditions which 
would permit the water to lie quiescent in the tubes 
while picking up latent heat, thus encouraging the 
impulsive generation of steam in the thimble tubes. 

* Paper read before the Institution of Naval Architects 
on Thursday, March 18, 1937. Abridged. 

















Any admission of water below steam temperature 
upsets the quiescent state in the thimble tubes and 
militates against impulsive generation. 

In spiral-flow waste-heat and direct-fired boiler 
designs such chances as there are of securing impulsive 
generation are catered for, as far as is possible, by 
careful selection of tube diameters and tube profiles, 
and by special design and arrangement of the com- 
bustion chamber. The largest tubes used in spiral-flow 
boilers have a base diameter of only 2} in., and a point 
diameter of 1} in., while, wherever possible, smaller 
tubes are used of 2 in. and 1} in. diameter with points 
of diameter of 1 in. and } in., respectively. Further, 
great care is taken to ensure that there shall be inten- 
sified ** scrubbing ”’ of the hot gases along the tapered 
thimble-tube points. As for the combustion chambers 
in spiral-flow boilers, the lack of an intermediate water 
baffle, as rightly insisted upon by Clarkson, is com- 
pensated for by the provision of an ample area of 
radiant heating surface extending well below the level 
of the lowest row of 
thimble tubes. Sufficient 
of this plain surface is 
provided to account for 
roughly 60 per cent. of 
the total evaporation, and 
to ensure that all the 
water at and above the 
lowest line of thimble 
tubes shall be at steam 
temperature, feed being 
admitted at the bottom 
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As a result of these improvements, direct-fired 
boilers to the author’s designs are especially suitable 
for steam-raising, using indifferent and even hard and 
dirty waters. Deposit comes down where it can best 
be dealt with, and there is little or no possibility of 
burning out the thimble tubes. Despite the complete 
breakdown of the impulsive generation idea, thimble- 
tube boilers of modern design are well suited for a 
wide variety of highly important services—not only 
for waste-heat recovery, but also for direct-fired steam- 
raising services under severe working conditions. The 
tube profiles greatly assist the maintenance of a high 
rate of heat transfer in simple water-heaters. In such 
heaters it is of the first importance that water should 
be induced to flow into the tubes, from the main 
annular body of water, in order to preserve a large 
temperature differential between the water and the 
heating medium. This flow is set up very strongly by 
the well-tapered point profiles adopted by the author, 
with the result that excellent results have been obtained 
in practice with coal-fired, coke-fired, and gas-fired 
water-heating units of spiral-flow design. 

When a stream of gas is forced through a nest of 
thimble tubes from a Diesel-engine exhaust, it is 
reasonable to provide that the rate of flow will be 
high—say, from 100 ft. to 125 ft. per second. The 
higher limit is determined solely by the extent to 
which back pressure can be accepted by the engine- 
builder. From the thimble-tube boilermakers’ point 
of view, it is desirable that a high speed should be 
accepted, and it must be pointed out that this is also 
to the advantage of the engineer if the boiler is of 
spiral-flow design and arranged so that the extent to 
which combing is enforced can be varied to suit circum- 
stances. In actual jobs designed for a gas speed of 
125 ft. per second, the amount of the back pressure 
through a boiler having 39 rows of thimble tubes was 
only 10 in. This figure could have been reduced to a 
figure of less than 8 in. by reducing the velocity from 
125 ft. to 100 ft. per second. 

Incidentally, a good deal of work remains to be 
done in producing an accurate method of calculating 

















and predetermining the pressure-drop through a tube 
nest. Evidence so far available suggests that the most 
efficient and economical! line of progress is to encourage 
the development of designs which permit of variation 
being made in the extent of the heat recovery according 
to the needs of the engineer. If the boiler provides, 
within itself, the opportunity for appreciably reducing 
the back pressure at demand, it will be possible for 
the engineer to meet emergency calls for power by 
easing up on steam generation. Vessels will then be 
provided with comparatively light waste-heat units 
of high efficiency, small dimensions, and low first 
cost, the output from which can be restricted when 
heavy weather or the call for a burst of high speed 
makes greater than normal demands on the main 
engine. 

It is impossible to secure heat recovery without 
incurring a slight loss due to back pressure, but a 
thimble-tube boiler probably involves less back pres- 
sure for a given heat recovery than any other type of 
boiler. The fundamental difference between a simple 
straight-through waste-heat boiler of ordinary type 
and a straight-through boiler of spiral-flow type lies 
in the fact that in the former all thimbles in any one 
row are alike, whereas in the latter thimbles in any 
one row include at least two different sizes, generally 
having the same base diameter and “family” point 
profile, but of different lengths. This difference forms 
the basis of a wide series of new designs. It was as an 
outcome of the fact that the value of this comparatively 
elementary innovation was not at first obvious, that 
the author personally undertook the development of 
new boiler designs, incorporating this improved arrange - 
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ment. The results of the past two years or so of steady 
progress has been to confirm the original impression, 
2.¢., that new opportunities lay awaiting the production 
of thimble-tube boilers of really efficient design. 

Attention has already been drawn to the importance 
of maintaining high speed in order to secure efficient 
combing. The point can best be explained in its 
reference to tube-nest designs by considering the case 
of a waste-heat boiler taking gases at 750 deg. F., 
and raising steam at 100 Ib. per square inch working 
pressure. The absolute temperature of the entering 
gases will be about 1,210 deg. F. The absolute temper- 
ature of the gases leaving the boiler will be about 
880 deg. F. The clear area available for the passage 
of the gases, therefore, in a well-designed tube nest 
should gradually be reduced from an area of, say, 
A sq. in. to an area equal to about , A sq.in. Ina 
spiral-flow boiler this gradation in clear area is easily 
secured while retaining regular drilling of the tube 
plate and a standard size of tube, simply by planning 
a proper sequence of tube-length variations. Figs. 4 
and 4a shows the general arrangement of the tube nest 
and deflector. With this arrangement of centre deflector 
and a suitable exhaust gas inlet, access to the full 
length of the interior of the tube nest is easily provided. 
The deflector itself is light, stiff, and simple of con- 
struction from annular sections of flat plate pulled 
into shape and welded. 

Entirely new methods of securing an equally efficient 
lay-out are shown in Figs. 7 and 7a. In this design 
the gas is forced to take a spiral direction of flow 
through the tube nest by the presence either of spiral 
plates or a series of divisional plates arranged in a 
spiral, as in Fig. 7a. The latter is a convenient 
arrangement, the short divisional plates being tack- 
welded together at one corner, free to expand, and 
quite independent of either the tubes or the tube 
plate. These new systems for establishing a positive 
spiral flow have proved of great value, making it 
possible to cut down the overall lengths of thimble-tube 
nests by more than 50 per cent. Further, the divisional 
spiral plate has simplified the problem of producing 
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commercially economical thimble-tube  direct-fired 
boilers using coal, coke, gas, or oil firing. In such 
boilers the gaseous products of combustion may enter 
the lower end of the tube nest at a temperature of about 
1,500 deg. F., to emerge at a temperature of no more 
than about 500 deg. F. This represents a drop in 
absolute temperature from about 1,960 deg. F. to 
960 deg. F., a reduction of which account can only 
be properly taken by the use of spiral divisional plates, 
or a carefully graded spiral-flow tube nest. The 
particular centre spiral element shown in Fig. 4 was 
suggested by the late Mr. Edgar Hamilton Gibson, 
who also prepared a valuable set of heat transfer tables. 
The element has proved extremely satisfactory in 
straight-through spiral-flow waste-gas boilers. In 
recent direct-fired boilers, however, a somewhat 
different design has been developed, consisting of a 
cylindrical centre element provided with spiral external 
projections arranged to produce increased turbulence 
at the thimble-tube points. This new design has also 
been adopted in spiral-flow waste-gas boilers fitted 
with spirally arranged divisional plates in the tube 
nest. It has advantages in weight and cost, without 
involving sacrifice of flexibility of control, which is 
effected by vertical displacement by a chain device. 

Practical Design.—The author's waste-heat boiler 
proposals provide for, (1) the use of tubes of small 
base diameter having straight sections of varying 
lengths and closed ends sharing a common tapered 
profile ; (2) the obtaining of progressive proportioning 
with a tube plate drilled in a regular manner, either 
by variation of the intermediate tube lengths or by 
the use of spiral divisional plates; and (3) the securing 
of close scrubbing of the gases along the tapered part 
of the tube points. The designs of direct-fired thimble- 
tube boilers provide two distinctive constructional 
features, namely, (1) an annular, water-jacketed, com- 
bustion chamber, the furnace plate of which leads 
upwards into a thimble-tube nest, and downwards to 
form a supporting skirt; and (2) variations in the 
diametral dimensions of the furnace and tube plate 
producing strategically disposed, circumferential stiffen- 
ing enabling the furnace tube plate scantlings to be 
kept down to very moderate dimensions. These points 
are additional to the advantages resulting from the use 
of aspiral-flow tube nest for combing the heat from 
the gaseous products of combustion. 

Waste-Heat Boilers. — Of spiral-flow waste - heat 
boilers, the simplest design is that shown in Figs. 4 
and 4a, This is a straight-through boiler progressively 
proportioned to maintain an efficient heat recovery rate 
for the whole length of the tube nest, and arranged 
so that access to the tube nest is by means of the 
spiral deflector control gear. Fig. 8 shows a set of 
efficiency curves derived from such a boiler in service. 

In another generally similar design, owing to the 
introduction of spiral divisional plates in the tube nest, 
the control effect of the central deflector is greatly 
increased, the extent to which the passage of the gases 
through the boiler may be facilitated by movement 
of the deflector being very much greater. A typical 
dry-bottom design is shown diagrammatically in 
Fig. 9. In boilers of this type the water-space is of 
entirely annular form. This type of unit is capable 
of proving extremely useful in the layouts of large 
marine Diesel installations in which opportunity can 
be taken to bring the gas to the boiler from two separate 
sets of cylinders in one engine. Tangential entry assists 
turbulent flow, and minimises loss in back pressure. 

The necessity of meeting steam requirements in 
port led to the production of a design of boiler suitable 
for running on waste heat while at sea, and capable 
of giving any required output of steam under oil-firing 
in port. A design meeting these requirements is 
shown in Fig. 10. It requires simple brickwork. The 
water-space ensures that the thimble tubes shall only 
receive water at an already high temperature, a very 
important point in contributing towards scale-free 
operation. The large furnace volume ensures that 
combustion shall be complete before the lowest rows 
of thimble tubes are reached, so that the tubes cannot 
be burned out. The design enables the tube-plate and 
furnace-plate scantlings to be kept down to very 
moderate figures. The simplicity of the exhaust-gas 
lead into this fire-space is noteworthy. The flow is 
straight upwards into the thimble-tube nest, as it 
should be for maximum efficiency and minimum back 
pressure. ; 

There are certain classes of vessels in which. for 
reasons connected with their service, direct-fired boilers 
are installed having a comparatively large steaming 
capacity. Generally these boilers are of a cylindrical 
type, and there has grown up a tendency to introduce 
special tube nests into these boilers with the object 
of securing heat recovery from waste gases without the 
need for using a special unit for the purpose. The 
introduction of the new spiral flow “ drowned” unit 
enables a flexible and efficient layout to be secured 
with a lessening of initial cost, and a greatly improved 
lead for the engine exhaust gases. The better exhaust- 
gas lead in itself is sufficient to justify the use of a 














“drowned ” unit. With this system all the advantages 
of a fully equipped thimble-boiler are secured, without 
the expense involved in the dimensions required to 
secure an adequate steam-space, and without any 
expense for feed-water arrangements or a full set of 
steam mountings. 

In many large vessels, apart altogether from the 
main machinery, numbers of Diesel-driven auxiliaries 
are fitted, from all of which there is a constant loss 
of useful heat in their exhausts. In the past it has 
been an extremely difficult matter to secure heat 
recovery from these auxiliaries, for the simple reason 
that an individua! heat-recovery unit was required on 
each engine with a full equipment of steam mountings, 
the total cost putting the proposition out of court on 
the score of expense. The introduction of multiflow 
spiral-flow drowned units has entirely changed this 
position, it being possible, now, to bring several engine 
exhausts to one such unit, and provide them with inde- 
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pendent passages through the spiral-flow tube nest, 
thus obtaining the steam-raising values of the several 
streams of exhaust gas while occupying a minimum 
of space and involving a minimum of cost. These 
units are very light in weight, conveniently installed, 
and are so relatively inexpensive in first cost and 
maintenance that there is every argument in favour of 
their extensive adoption. 

Occasionally it is of importance that heat should be 
recovered only during a proportion of the time that 
the engines are running, and this without incurring the 
expense of fitting a by-pass and silencer. Fig. 15 
shows a method of securing this facility and of effecting 
considerable added economy at the same time. In 
practice, the water in the jacket containing the thimble 
tubes is caused to flow around an entirely closed circuit 
so that no difficulties arise in regard to deposit in the 
thimble tubes or water-space. The water flowing into 
the outer jacket, however, is arranged to come from 
the engine-jacket water if hot draw-off water is required, 
or, alternatively, from a cold source of supply if the 
desire is simply to carry away surplus heat from the 
water in the inner jacket. This type of unit is one 
offering great possibilities, there being many directions 
in which large economies could be effected by Diesel- 
engine users with skilfully designed lay-outs incorpor- 
ating such units. It is quite possible, with these 
designs, to raise the overall efficiency of a Diesel-engine 
plant to nearly 80 per cent., i.e., to waste no more 
than about 20 per cent. of the heat units in the fuel 
used in normal running. 

Although designed primarily for Diesel-engined 
railcars, the Oyster type waste-heat recovery unit shown 
in Figs. 17 and 17a, may be mentioned as providing 
an exceptionally compact and accessible arrangement 
of tube nest, with a considerable height of water 
chamber calculated to be of maximum value in securing 
a good flow of water around a central heating circuit, 
simply under the action of gravity. In a difficult 
case a small pumping unit can be installed to secure 
a positive circulation. The cost of the unit is very 
low. Attention may be drawn to some recent designs 
of waste-heat boilers utilising water tubes in which a 
water-tube nest is combined with a thimble-tube nest 
to create a composite boiler. 

Direct-Fired Boilers.—When designing a thimble-tube 
boiler for direct firing, factors enter into the problem 
which do not arise in the case of simple waste-heat 
boilers. Designs differ according to the fuel used. 
In hand-fired coal or coke-fired vertical boilers a 
firehole is arranged to serve a grate of large area, 
surrounded by an annular water-space having a large 
clear surface of furnace plating directly exposed to the 
radiant heat from the burning fuel. Above the com- 
bustion space a spiral-flow thimble-tube nest provides 











forced convection heating surface for combing as much 
heat as is commercially economical from the products 
of combustion. The clear area provided up through 
the tube nest is reduced from the bottom to the top 
of the nest by varying the specification of successive 
tube rows, by the use of spiral divisional plates, or by 
a combination of these devices. Experience and calcu- 
lation together enable accurate predictions to be made 
of the total area of thimble-tube surface required for 
a specified output on a particular fuel. Comparatively 
high ratings can be guaranteed with full confidence‘ in 
spiral-flow boilers. 

In oil-fired and gas-fired boilers of large size there” is 
particular need not only for adequate furnace volume to 
ensure complete combustion, but also for a simple and 
straight-forward arrangement of brickwork lining 
which shall be robust, self-supporting, and low in cost 
of maintenance. With either low air pressure, pressure 
jet, or steam jet burning, it is possible to arrange that 
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the boiler shall be fired through the water-space, 
although it may be preferred to provide a skirt. In 
both of these designs a solid construction of brickwork 
is provided free from overhang, and requiring only bricks 
of standard sizes. 

One of the most difficult of the problems which had 
to be solved when these modern designs of thimble-tube 
boiler were first contemplated was that of securing 
thimble tubes of suitable design at commercially 
reasonable prices. In the case of the larger tubes, the 
same tools are suitable for producing tubes from 8 in. 
to 18 in. or more in length, a highly important factor 
in production and in maintenance. With the seamless 
pressed tubes a different state of affairs exists. While 
it is very satisfactory to be able to place orders for 
these smaller tubes at the rate of 20,000 at a time— 
knowing that these will provide supplies of tubes 
suitable for boilers ranging from small gas-fired boilers 
up to waste-heat units for engines of nearly 3,000 h.p.— 
it has to be borne in mind that, to meet design require- 
ments, about 50 per cent. of these tubes require to be 
cut short of their full length. For commercial reasons, 
therefore, it was necessary to seek some method for 
reducing the net cost of the tubes. The solution of the 
problem appears to lie in the development of apparatus 
for the recovery of low-temperature heat by the use 
of the pressed tubes at an intermediate stage of produc- 
tion. One example of a type of apparatus designed for 
this purpose consists of a narrow rectangular chamber 
the large sides of which are fitted with projecting 
thimbles. Clean water is circulated inside the chamber 
and the units are arranged in a trough or sump through 
which hot dirty water flows on the way to the drains. 
They serve a double purpose, i.e., recovering from 
30 per cent. to 50 per cent. of the heat which would 
otherwise be wasted and cooling the discharge before 
it finally runs to waste. As economisers, they are 
placed in any suitable position in the stream of hot 
gases passing to the flue. 

The Operation of Thimble-Tube Boilers.—Adequate 
provision should always be made in waste-heat boiler 
designs and lay-outs for obtaining access to the gas 
side of the thimble-tube heating surface. In direct- 
fired boilers it is the author’s experience that, given 
good oil-burning or gas-burning equipment, thimble- 
tube nests maintain themselves clean and free from 
sooting up on the fire side. So far as coal and coke-fired 
boilers are concerned, the quick-tapered tubes in spiral- 
flow boilers enable these boilers to run for long periods 
without need to clean the tube nests, but care is taken 
in all spiral-flow designs to ensure easy access to the 
tube nests for cleaning by brushing or by the use of 
steam or air blast. On the water side, conditions vary 
with different types of unit. Spiral-flow water heaters 
for heating services should be incorporated in closed 
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circuits, and use should be made of dual-purpose 
calorifier units if it is desired to provide for a draw-off 
service. In some heating services it is difficult to 
ensure running on a closed circuit, and special attention 
is given to the need for providing simple means for 
examining the water side of the thimbles. 

The experimental results obtained decided the author 
that thimble tubes could not be expected to maintain 
themselves free from scale in waste-heat boilers, or in 
direct-fired boilers, save in exceptional cases when the 
tubes are very small and the rate of steam-raising per 
square foot of thimble-tube heating surface is very 
high. These latter conditions hold in small boilers 
heavily forced and used for steam-lorry service, but 
even in these boilers scaling and burning out occurs 
from time to time. Once this danger was properly 
recognised, spiral-flow designs were produced which 
took full account of scaling. In waste-heat boilers the 
deposit of scale is less troublesome than in direct-fired 
boilers. In the first place, the rate of heat transfer 
per square foot of tube-heating surface is so very low 
as low as 1} Ib. of steam per square foot in some cases, 
and rarely higher than 4 |b. of steam per square foot— 
that scaling on the water side is inevitably slow. 
Secondly, scaling results in loss of efficiency, only a 
matter less serious than burning out. Even so, experi- 
ence has proved that it pays to provide proper feed- 
water for thimble-tube boilers in marine service. 
Where there is a supply of hot gas going to waste, 
apart frém that being diverted to the waste-heat 
boilers, it is suggested that use should be made of this 
to secure supplies of distilled water for use as circulating 
water for the engines and as feed water for the thimble- 
tube boilers. In short, it is suggested that use should 
be made of waste-gas evaporators to produce supplies 
of distilled water. Any marine installation sufficiently 
large to necessitate the use of composite boilers should 
preferably be planned to include provision for water 
softening, or for the production of distilled water in 
order to avoid the need for scaling the dual purpose 
boilers, no matter of what type these may be. 

The work which has been done during the past two 
years or so in the improvement of thimble-tube waste- 
heat boilers and water heaters, and in the invention 
of new designs of direct-fired thimble-tube boilers, 
makes it possible to offer hope of considerable saving in 
weight, space, and cost in waste-heat recovery and 
auxiliary-boiler installations. A well-designed spiral- 
flow waste-heat unit can generally be relied upon to 
recover its cost in little over a year, even in an 
unpromising case. Time and effort may be saved if 
waste-heat recovery problems are discussed with a 
waste-heat expert at an early stage in design. Such 
matters as the best pressure at which to generate 
steam, the possibility of utilising calorifier waste-heat 
units (in small ships and passenger vessels), the best 
methods of securing emergency outputs of steam 
quickly and without sacrificing waste-heat boiler 
efficiency, problems of keeping down the length of 
exhaust gas piping, of economising on floor space, may 
be profitably thrashed out fully while the machinery 
design is still in an embryo stage. These problems 





affect the naval architect as well as the marine engineer.. 


An interesting illustration of the opportunity that 
offers for co-operation between waste-heat and direct- 
fired units arises in many passenger liners and other 
vessels where it is necessary to provide for steam-raising 
in harbour, while it is convenient to rely upon direct- 
fired steam-raising boilers for securing emergency out- 
puts of steam when at sea. The services of a direct-fired 
boiler can be combined by a simple method with those 
of a waste-heat boiler of narrow water-space design 
suitable for installation in the upper part of the 
engine room. 

The developments recorded in the present paper are 
the result of two years or so of intensive work, occupied 
in testing out theories and proposals first advanced in 
1934. Apart from minor troubles inseparable from 
progress, the new designs have proved extremely 
successful. While a great deal has now been done, 
however, the present paper records only a small part 
of the progress which appears to be possible with 
spiral-flow thimble-tube boiler designs. 
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THE SOCIETY OF GLASS 
TECHNOLOGY. 


At the twentieth annual general meeting of the 
Society of Glass Technology, held in Sheffield on 
Wednesday, April 14, Professor W. E. S. Turner, O.B.E., 
was elected president in succession to Mr. Bernard P. 
Dudding, M.B.E., and Mr. M. Parkin was appointed 
honorary secretary in place of Professor Turner. 
The annual general meeting was followed by the 185th 
ordinary general meeting, at which it was announced 
that the society would, in 1937, celebrate its coming of 
age, its first meeting having been held in Sheffield 
on November 9, 1916. It was thought appropriate, 
therefore, that the society should begin the celebration 








of its 21st birthday by meeting in Sheffield on Novem- 
ber 9, 1937. 

A paper entitled “The Viscometer in Works Prac- 
tice’ was presented at the recent meeting by Mr. H. L. 
Crook. In his introductory remarks, Mr. Crook 
expressed the view that viscosity was the physical 
characteristic of glass having most importance in the 
manufacturing process, and that a viscometer even 
of a simple type gave results of such value that it was 
an essential part of the equipment of any progressive 
laboratory. He then dealt with experimental work 
carried out on the study of viscosity. The experimental 
glasses were made in 2,000 gm. pots, chipped out after 
cooling, and transferred to the viscometer pot, the 
composition being determined after the viscosity 
measurements had been made, except in the case of 
opal glasses where loss of fluorine occurred during the 
experiment. The viscosity measurements made upon 
these experimental glasses yielded valuable information 
upon the working characteristics of new glasses without 
having to try them on a large scale on the machines. 
In this way, new glasses were developed, with desired 
characteristics, such as increased chemical durability, 
but still able to be worked on the same machines as the 
normal flint bottle glass. The experimental work led 
to the adoption of a more durable glass, which was 
melted in a continuous tank furnace and worked on 
the same machine as the original bottle glass. From a 
study of the many results obtained for the viscosities 
of glasses differing in chemical composition in known 
ways, factors were deduced for many of the constituent 
oxides, such as alumina, baryta, lime, boric oxide, 
magnesia and soda, and for manganese oxide in coloured 
glasses. 

Special precautions had to be taken in dealing with 
opal glasses, due to loss of fluorine, and possible 
corrosion of the refractories employed. An interesting 
point was established, namely, that with these glasses 
below 800 deg., no change in viscosity took place at 
constant temperature, but if the glass were left at a 
temperature between 800 deg. and 900 deg., a rise in 
viscosity occurred due to the growth of crystals, 
probably on the surface of the stirrer, thereby increasing 
its effective diameter. From this a method was 
devised for studying the crystallisation tendencies of 
glasses. Finally, Mr. Crook discussed the “ setting 
rate ” of glasses, showing in particular how the addition 
of soda (Na,0) affected a glass. The correct procedure, 
to obtain a glass of longer working range, was to 
reduce the lime, alkali being added in moderation. To 
counteract the evil effect upon durability of an in- 
crease in alkali, borax was used. 








NOTES ON NEW BOOKS. 


No. 6 of a series, ““ Your Start in Life,” is a 6d. 
booklet entitled A Practical Guide to Your Career in 
Civil and Municipal Engineering. The object of the 
series, as stated by the publishers, Messrs. Geoffrey 
Rivington Publications, Limited, is “‘ to assist parents 
and guardians, and boys and girls leaving school, in 
the choice of a career, and to give them the neces- 
sary information on how and where training can be 
obtained for the career chosen.” The information 
contained in this book will undoubtedly prove useful 
to those without friends among engineers from whom 
first-hand information might be obtained. The informa- 
tion given is condensed and it would be advisable 
for those contemplating taking up engineering as a 
profession to write directly to the secretaries of the 
various societies or training centres for full particulars. 
Alterations in rules and regulations are frequently 
made, and complete reliance cannot be placed on any 
compilation which, apart from the necessary condensa- 
tion, may become out of date as soon as published. 
Whether it is possible to lay down useful rules for 
training, outside those laid down by the Institution 
of Civil Engineers and other bodies, is doubtful. The 
compiler of the booklet gives his opinion that “ while 
a university degree in engineering is an advantage, it 
is not essential.”” On this question opinion has changed 
greatly in the past 30 years, and a university degree 
is undoubtedly now regarded as more desirable than it 
formerly was. Again, the author recommends French 
or German. Present-day tendencies require, we think, 
the substitution of “ and ” for “‘ or.” 





It is satisfactory to find that Mr. G. P. Manning’s 
well-known book on Reinforced Concrete Design has 
reached a second edition. Since it was first published, 
there has been little alteration in the general principles 
of design and, therefore, changes in the main text have 
hardly been called for. The present edition keeps, 
therefore, closely to the original arrangement. In the 
same period, however, there have been very consider- 
able modifications in methods of mixing and placing 
concrete, one of the results having been to raise the 
value of the elastic modulus of the concrete and, con- 
sequently, to lower the ratio of the elastic moduli of 





the concrete and the steel. To meet this development, 
the author has modified Part I (the book is divided 
into three parts) to cover a range of values from m= 18 
to m=10. There may, of course, be considerable 
variation in the strength, and consequently in the 
elastic modulus, of concrete in the test specimens cut 
from parts of the same structure, and it is thus necessary 
to assume some average value of m for practical 
designing. The value suggested is 15 on the basis of 
2,000,000 Ib. and 30,000,000 lb. per sq. in. as values of E 
for the concrete and steel, respectively. In Part II of 
the book the chapter on flat slabs, originally based on 
American practice, has been re-written in accordance 
with the author’s experience of that class of work. 
Parts of this chapter first appeared in ENGINEERING, 
and are now reproduced. A new chapter has been 
added on simple frames. As in the case of the chapter 
on flat slabs, the chapter on mesh-panel slabs has also 
been re-written. The fact that the author has obvi- 
ously had considerable experience on the contracting 
side adds interest and sometimes piquancy to his 
comments on design. His various formule are based 
on recognised and generally accepted principles ; 
principles upon which the great majority of structures 
in existence to-day have been designed, and the designer 
who follows the instructions laid down is not likely to 
go far wrong. The style is lucid and the author, 
although employing in some cases expressions not 
generally recognised, undoubtedly gives the reader a 
rapid grasp and understanding of his formule. The 
price of the book is 21s. net, and the publishers are 
Messrs. Longmans, Green and Company, Limited, 
London. ee 

German harbours and inland waterways are dealt 
with from their constructive and economic stand- 
points in the Jahrbuch der Hafenbautechnischen Gesell- 
schaft. The book opens with illustrated reports 
delivered at the German Harbour Institution in 
February and May of last year, on the technical and 
economic development of the Berlin docks, and on 
the waterways giving access thereto ; on the Diisseldorf 
harbour and its development; and on the general 
economic and technical progress made recently in 
the West German harbours. The construction and 
working of harbours and the improvement of access to 
them are also dealt with. Though no discussion is 
added, these reports themselves contain a large amount 
of interesting information. The reports are supple- 
mented by a series of papers on the provision made by 
the German State for improving the navigability of the 
Lower Elbe ; also on the provision it has made since 
the commencement of March, 1921, for facilitating 
navigation by day and by night on the same river. 
These communications are followed by illustrated 
descriptions of several United States harbours; of 
the breakwaters at Leixoes harbour in Portugal; the 
construction and development of Southampton docks ; 
the construction of the Twenthe canals in Holland, the 
last paper giving the history and development of Oslo 
harbour. The book is the fifteenth annual volume 
issued by the German Harbour Institution, and can 
be obtained from the Verlag von Julius Springer, 
Berlin. 





Messrs. Pitman’s “‘ Aeronautical Engineering Series ”’ 
has recently been augmented by a book of 80 pages 
on Small Two-Stroke Aero Engines, by Mr. C. F. 
Caunter. The price is 6s. net. Although this volume 
is brief, and rather popular in style, it is well informed 
and instructive; the introductory chapter is most 
persuasive in its advocacy of the little Pou-du-Ciel 
aeroplane. Some of the photographic illustrations 
might well have been replaced by the line diagrams 
issued by makers in publicity matter, many of the 
latter giving more and better information. As an 
example of this, we mention the D.K.W. engine using 
the Schniirle exhaust system. But the book is very 
readable and practical. 


As our readers are doubtless aware, scientific workers 
in the United States have long been active in developing 
X-ray apparatus and methods of applying them to 
industrial needs. Those associated with radiographic 
work, using either X-rays or gamma rays, clearly 
recognised the reliability and utility of their methods, 
but as this recognition was not so fully shared by 
engineers and industrialists as was considered to be 
desirable, the American Society for Testing Materials 
organised a public symposium on the subject, which 
was duly held in Atlantic City, N.J., on June 30 and 
July 31 of last year. A good deal of work was carried 
out by a committee under the chairmanship of Dr. 
R. F. Mehl, this work including a series of informal 
meetings, considerable correspondence, and a preli- 
minary symposium, which was held in Detroit in 1935. 
In this way the material for presentation at the 
public symposium was collected and summarised into 
a series of 12 papers. These papers have now been 
reprinted by the society and issued in book form, 
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together with the discussion on them, and the book, 
which is entitled Symposium on Radiography and X-Ray 
Diffraction Methods, thus serves as an excellent indica- 
tion of the position attained by this branch of applied 
science in the United States at the present time. It 
should, therefore, be of considerable interest to those 
engaged on similar work in this country. Of the 12} 
papers reprinted, six relate to radiography and the 
other six to X-ray diffraction. In the former group 
the principles of the radiographic process are dealt with 
by Dr. J. T. Norton, while the applications of radio- 
graphy in the foundry and in the welding shop are 
discussed by Mr. Earnshaw Cook and Mr. J. C. Hodge, 
respectively. Mr. H. E. Seemann deals with miscel. | 
laneous examples of radiography and fluoroscopy, the | 
latter term having been applied to examinations made | 
with the aid of fluorescent screens. The use of the 
gamma rays from radium and the relationship of | 
gamma-ray radiography to X-ray radiography is 
explained by Mr. N. L. Mochel, while the subject of 





radiographic inspection is discussed by Dr. H. H.| 
Lester. In the group of papers relating to X-ray 
diffraction, Dr. C. 8S. Barrett deals with equipment 


and methods, Mr. K. R. Van Horn with the constitu- | 
tion of alloys, Mr. W. P. Davey with chemical analysis, 
Dr. J. T. Norton with cold work, preferred onentation 
and recrystallisation, Messrs. G. H. Cameron and A. L 
Patterson with the determination of the size of particles, 
and Mr. G. L. Clark with investigations on non-metallic 
materials. The book, which clearly printed and 
profusely illustrated, is obtainable from the offices of 
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the Society, 260, South Broad-street, Philadelphia, 
Pa., price 4 dols 
Messrs. Constable and Company, Limited, have 


recently issued a third volume, on the subject of Com 
Design for Oil Engines, in their series 
The book 


hustion-Chamber 


of Handbooks for Diesel Engine Users 
contains 88 pages and is published at 3s. 6d. net. 
Mr. Paul Belyavin, who recently received the Percy 


Still’ Medal from the Diesel Engine Users’ Association, 
is the author, and his readers cannot fail to be grateful 
to him for the clearness and conciseness of his style 


On the last page of the book Mr 77 lyavin gives, in 
1! lines, his conclusions, but those of his readers who 
have been addicted to novels and seek to begin the 


hook at the end will miss a great deal of interesting 


and valuable information 


The thesis entitled Wdrmeverluste bei Periodiasch 
Betriebenen Elektrischen Ofen, by Mr. L. Beuken, and 
bearing the sub-title A New Method of Predicting 
Heat-flow Transients,” is a record of work carried out 
by the author at the Netherlands Institute of Electro 
thermy and Electrochemistry, Maastricht. By analogy 
between their respective differential equations, measure 
ments on an electric circuit are made to furnish 
temperature-time relations for a furnace which has not 
reached the steady state or which is subjected to inter 
mittent loading. The “* model” on which the measure 
ments are made comprises a string, or strings, of high 
resistances shunted to earth by distributed condensers 
and fed from a battery. Voltage, measured electro- 
statically, is interpreted in temperature, the relation | 
between the electrical and thermal constants being well 
brought out. Tests recorded on various small furnaces 
operating near 1,000 deg. C. and their corresponding 
models show good agreement both for heating from 
cold and for cyclic variation when thermostatically 
There is a bibliography, and the 54-page 
by Messrs. Triltsch und Huther, 


controlled 
brochure 
Be rlin 


is issued 








CENTRIFUGAL BULK-LOADING 
MACHINE. 


Tue machine shown in the accompanying illustra- 
tions, Figs. 1 and 2, is designed for the loading of 
materials such as grain, gravel, coal, sand, or ore, in 
bulk into confined spaces, that is, into such spaces 
as cannot be reached by a chute, portable conveyor 
belt, &c. Examples of such spaces are railway vans 
the box car in American practice-—and those parts of 
ships’ holds not directly under the hatchways. The 
machine is manufactured by Messrs. Stephens- Adamson 
Manufacturing Company, Aurora, Illinois, U.S.A., and, 
from its first application, goes by the name of the 
box-car loader. The machine, as will be seen in Fig. 1, 
consists primarily of a hopper, situated above an endless 
belt, which is driven by a small motor, the whole being 
mounted on a tubular frame carried on two wheels. 
The belt between the front and back rollers is depressed 
into a deep pocket by means of a pair of pulleys, one 
at each edge of the belt. A tensioning roller is fitted 
under the rear roller. The belt is driven from the 
rear roller by a 3-h.p. motor and runs at a speed of 
1,800 ft. per minute. The material being fed from the 
hopper on to the descending surface of the belt is 
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carried round the pocket and at the moment it reaches 
the crown of the discharge roller is travelling at the 
same speed as the belt. In consequence, it has 
acquired a considerable momentum, sufficient, in fact 
to carry it in a trajectory reaching a height of nearly 
8 ft. at a distance of 12 ft. from the centre of the 
discharge roller. The trajectory can be varied within 
certain limits by adjustment of the height of the rear 
legs of the machine. 

The machine is shown in action in Fig. 2 inside a 
box car. The door of these cars is situated at the 
centre of the sides and they may be 40 ft. or more in 
length. The machine is placed in front of one of the 
doors through the opening of which the material to be 
loaded is led by a chute to the hopper. One half of the 
car is loaded in the manner shown and the machine is 
then turned round to fill the other half. If desired, 
the centre portion can be filled up to the sill of the 
door by directing the stream through the opening with 
the machine outside the car. Although the material 
seen in the illustration is in powdered form, we under- 
stand that the machine will handle coarser stuff, the 
limiting size being 2 in. cube. The belt is 24 in. 
wide. The machine is also made in a larger size 





MacHINE IN OPERATION IN Box Car. 


with a belt 30 in. wide, running at a speed of 2,000 ft. 
per minute. With a 7} h.p. motor, this machine will 
deliver about 300 tons per hour of material having the 
average weight per cubic foot of mineral substances. 
With a 10-h.p. motor, the delivery capacity is 400 tons 
per hour. The height of the average trajectory is 9 ft. 
and the distance from the end of the trajectory at 
floor level to the centre line of the machine is 38 ft. 
It is stated that material in pieces up to 6 in. cube 
can be handled by this machine. In both sizes the 
bearings and other working parts are suitably protected 
against the infiltration of dust. 








Propvuction oF [RON AND STEEL IN GREAT BRITAIN. 
The monthly memorandum issued by the British Lron 
and Steel Federation, Steel House, Tothill-street, London, 
S.W.1, shows that there were 117 blast furnaces in opera- 
tion at the end of March, compared with 115 at the end 
of February. The production of pig iron in March 
totalled 680,300 tons, compared with 603,700 tons 
in February, and 633,600 tons in March, 1936. The 
March output of steel ingots and castings amounted to 
1,109,500 tons, against 995,900 tons in February, and 
980,100 tons in March, 1936. 
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ROAD RESEARCH IN THE 
UNITED STATES. 


RESEARCH in the United States of America is carried 
on actively in a wide variety of fields and with great 
minuteness, and may be said to be largely due to the 
National Academy of Sciences, a body set up to deal 
with all phases of national research, and which received 
its charter so long ago as 1863. In 1916 the Academy 
created the National Research Council to assist the 
Government in organising the scientific resources of 
the country. After the war, the potential usefulness of 
the Council in times of peace was recognised, and it 
was decided to maintain it as a permanent organisa- 
tion. One of its main divisions, that of Engineering 
and Industrial Research, issued some little while ago 
the Proceedings of the Fifteenth Annual Meeting of the 
Highway Research Board, held at Washington in Decem- 
ber, 1935. Previous meetings of this Board have been 
dealt with in our columns, and while the subjects 
discussed naturally apply more particularly to American 
conditions, others are of more general interest. Of the 
latter considered at the meeting in question we give 
the following summary. 

In the report of the Department of Highway Trans- 
portation Economics, under the chairmanship of 
Professor R. L. Morrison, professor of highway engin- 
eering and highway transport, University of Michigan, 
a paper was presented on the “Air Resistance of 
Motor Vehicles,” by Professors L. E. Conrad and 
E. R. Dawley, of Kansas State College. In this the 
authors described a series of wind-tunnel tests carried 
out with 54 motor-cars, but stated that up till the 
time of writing they had not been able to solve all the 
problems connected with the subject. A succession 
of yearly models of the same make was secured where 
possible, so that developments in body design could 
be examined, while other cars were selected because 
of some unusual feature, such as a front drive, or on 
account of size, the Austin being the smallest American 
car made. Check tests were made in a duplicate 
wind tunnel under different atmospheric conditions ; 
the greatest individual difference between the two tests 
was found to be 4 per cent. The cars were mounted on 
a platform arranged to swing longitudinally in the 
tunnel, the effort to move being resisted by a dynamo- 
meter. 

An alternative method of measuring the air resistance 
was to determine the speed at which the car would 
coast down a uniform slope without change of velocity, 
indicating that the force due to acceleration was 
balanced by the combined forces of rolling and wind 
resistance. By selecting two different uniform slopes, 
two different constant speeds were obtained, thus 
providing two simultaneous equations from which the 
value of the combined resisting forces could be deter- 
mined. The rolling resistances having been previously 
ascertained, the differences represented air resistances. 
The values for air resistance obtained by the two 
methods differed by about 3 per cent., but in the case 
of the Austin car the difference was about 7 per cent. 
The following few general figures are taken from the 
paper :—The projected areas of the cars tested, except 
the Austin, varied from about 26 sq. ft. to 29 sq. ft. 
The power required to overcome the air resistance at 
50 m.p.h. varied, roughly, from 14 h.p. to 19 h.p. 

In a paper, “‘ The Effects of Trees on Wind Velo- 
cities,” Professor Franz A. Aust, associate professor 
of landscape design, University of Wisconsin, described 
observations carried out over a series of years of the 
effects of various wind breaks on snowdrifts on public 
highways. Professor Aust stated that five different 
species of trees had so far been planted, namely, 
white pine, willow, Norway spruce, hard maple, and 
an evergreen barrier consisting of alternating Scotch 
and Norway pine and Norway spruce. It was evident 
that many variants would affect the ultimate result 
desired, such as spacing of the trees, age, height and 
habit of growth, the number of rows and their distance 
from one another and from the highway, as well as 
the direction of the prevalent winds that caused the 
trouble in any one locality. Such an investigation 
must naturally take a very long time to complete ; it 
had already been in progress several years, and though 
the results to date could not be considered final, some 
of considerable value were already available. The most 
effective barrier had proved to be a triple row of white 
pine; next, a single row of Norway spruce; then a 
double row of hard maple; and the last one was a 
single row of Russian willow. The Russian willow 
windbreak caused a decided increase in wind velocity 
on the windward side 50 ft. away, but a decided 
decrease 100 ft. away from it. From an examination 
of the continuous record charts of wind velocities on 
the windward and the leeward sides of a barrier it 
was concluded that the percentage decrease in velocity 
on the leeward side over that on the windward side 
became greater as the actual wind velocity increased 
over 12 m.p.h., and again increased as the actual wind 
velocity decreased below 8 m.p.h. The least per- 
centage decrease in velocity therefore occurred when 








the actual wind velocity was between 8 m.p.h. and 
12 m.p.h. Ditch lines or any other irregularity of 
the ground level greatly affected the decrease in wind 
velocity. With two rows of maple, one on each side 
of the roadway, there was a decided increase in wind 
velocity directly over the road bed. 

The report of the Project Committee was presented 
by Mr. H. J. Gilkey and Mr.G. C. Ernst of the 
Iowa State College, and covered tests on 22 concrete 
beams, 3 in. by 6 in. by 11 ft., under conditions of 
sustained static loading in dry air after 28 days 
of moist curing, followed by two or five months 
in dry laboratory air prior to the application of 
load. All except four beams were reinforced with 
}-in. deformed rail steel bars. Two beams, which 
broke after a few weeks under load, were not reinforced, 
and two others were reinforced with 3-in. deformed rail 
steel bars. Designed steel stresses ranged from 
15,000 Ib. to 46,000 Ib. per square inch and concrete 
stresses from 700 Ib. to 1,920 Ib. per square inch. 
Designed bond and diagonal tension stresses were 
below 70 Ib. and 50 Ib. per square inch, respectively. 
Steel ratios varied between 0-30 per cent. and 1-21 per 
cent., with three beams reinforced for compression with 
steel equal to that in tension. Applied loads at each 
third point of 10-ft. spans were 140 Ib. on the plain 
beams, and from 185 Ib. to 700 Ib. on reinforced beams. 
The concrete offered considerable tensile resistance, 
even at the high stress combinations, and the mesaured 
strains and deflections were below the normal com- 
puted values. Elastic deflection was found to be a 
function of the stress in both steel and concrete, but 
flow-shrinkage deflection seemed to be practically 
independent of steel stress, and directly proportional 
to the concrete stress. Shrinkage was important 
because it tended to lower the tensile steel stress and 
to increase compressive strains and beam deflections. 
Warping from reinforcement placed unsymmetrically 
was one of the shrinkage effects noted on auxiliary 
beams. For the slender beams used in these tests, 
there was no indication of hazard or of unusual or un- 
satisfactory behaviour within the maximum range of 
stress employed. Deflections were not excessive and 
cracks were not wide, but there was little present 
basis for defining the limiting width of crack that would 
constitute a corrosion hazard. 

Professor H. F. Janda drew attention to the excessive 
cracking of the concrete on the State Trunk Highway 
13, in the vicinity of Abbotsford, Wisconsin. This, he 
said, had continued to develop for several years, both 
transversely and longitudinally. The longitudinal 
cracks often extended for hundreds of feet, sometimes 
on only one side of the centre parting strip and some- 
times on both sides. The cracks followed a regular 
course from 24 ft. to 44 ft. from the centre line. An 
investigation showed that the excessive cracking was 
confined to an area of Colby silt loam soil, which was 
exceedingly fine-grained, dense, plastic and subject to 
excessive frost heaving. The amount of cracking was 
much reduced when the roadbed was elevated above the 
surrounding land on filled-in material taken from wide 
ditches. Cracking was also less in the reinforced 
section than it was in plain concrete sections. The 
theory was advanced that the tie bars stiffened the 
centre section of the pavement and that the uneven 
heaving by frost then caused the slabs to crack longi- 
tudinally at a short distance from the ends of the bars. 

Experience with an experimental brick road of about 
3 miles in length, built in 1933, in Ohio, was given by 
Mr. R. R. Litehiser, chief engineer, Bureau of Tests. 
Ohio Department of Highways, who recorded observa- 
tions on its condition after two years’ service. This 
road was divided into four general types, viz., mono- 
lithic, semi-monolithic, grout filled on a granulated slag 
cushion, and bituminous filled. No defects had been 
noticed in the monolithic type. The semi-monolithic 
and grout-filled sections had suffered because of poor 
alignment of an exuding type of expansion joint in the 
top and bottom courses ; also the joint spacing of 100 ft. 
proved to be too large. All the sections of these types 
cracked approximately half-way between joints. On 
the various sections of the bituminous-filled type a 
number of different kinds of filler and surface treat- 
ments were used. The bituminous-filled sections that 
were left covered with a thin coat of the excess filler 
impregnated with grit ranged from 50 per cent. to 
100 per cent. fully covered. The sections from which 
excess filler was removed were from 10 per cent. to 
25 per cent. covered by the filler exuding from the 
joints. The 50-ft. contraction joint spacing in the base 
proved to be too large; the joints between the bricks 
above these joints opened up noticeably. There were 
no accidents on this experimental roadway surface 
due to slippery conditions, except one which involved 
an icy surface. One of the most important parts of the 
brick road was, the author stated, the filler. It hada 
definite relation to the safety of automobile traffic. 
The selection of the fillers for trial was made on the 
basis of their non-exuding qualities and commercial 
availability. 

All the fillers were removed from the surface except 








a Portland cement grout and a bitumised cement grout 
to which latter was added a special emulsion to impart 
more elastic properties. A plastic sulphur filler used 
required care in heating, which should not be carried 
above 320 deg. F., since a higher temperature was 
found to have a detrimental effect on the plasticising 
material. The asphaltic or pitch fillers could be heated 
safely from 400 deg. F. to 475 deg. F. With some of 
the fillers difficulty was encountered in removing the 
excess material. One of the pitch fillers gave the most 
concern, but with further experience less trouble was 
expected. Plastic sulphur had to be removed at just 
the right time because it became very tough and 
difficult to cut after it had cooled slightly. A special 
oil emulsion was used as a removal agent on a portion 
of the sulphur-filled sections and was found to be 
effective. Whitewash could not be used as a removal 
agent with the plastic sulphur fillers; bonding rather 
than separation resulted when lime was used. It was 
necessary also to remove the excess mastic filler at 
just the right time because the sand content made it 
difficult to cut when the mat had cooled. The amount 
of dampness of the cushion and brick had a materia! 
effect on the bond between brick and filler. Too high 
a moisture content in the cushion caused steam to rise, 
separating brick and filler, while on a section where 
bone-dry sand was used much more breakage of brick 
under the roller was encountered than in sections with 
damp sand or mastic cushion. 

In the discussion, Mr. G. F. Schlesinger, of the 
National Paving Brick Association, said that in several] 
places three-ply building paper was inserted in the 
tansverse joints in the brick pavement course 
nearest to the construction joint in the concrete base, 
which was of the weakened plane type. Attention 
had been called frequently to ragged cracks in brick 
pavements with uncontrolled cracks in the base course. 
By using building paper as described, a weakened plane 
was formed in the brick surface course. When the 
opening occurred it was straight and more sightly, 
and could be maintained more economically. This 
method had been used very successfully on other pro- 
jects. 

A considerable amount of detail was given in a 
number of papers relating to the use of vibratory 
methods of finishing concrete roads and in making 
concrete beams. In the first paper, Mr. R. R. Litehiser 
gave his experiences in finishing three concrete roads 
by this method in 1930, 1933 and 1935, in Ohio. He 
concluded that it became possible to use a lower water- 
cement ratio and a smaller sand content when vibrating 
than when using ordinary methods of finishing, with an 
increase of 36 per cent. in the 7-day core strength. 
This suggested the alternative of reducing the cement 
content and employing vibration to secure the same 
strength as would result from the usual process. Mr. 
F. V. Reagel and Mr. T. F. Willis gave an account of 
investigations into the efficacy of the vibrating pan 
type of finishing machine, which indicated that it could 
finish much drier mixtures than were ordinarily con- 
sidered suitable for pavement concrete. In ‘ Con- 
struction View Points on Vibrated Concrete,” Mr. R. B. 
Wills gave an account of observations and of reports 
from various construction engineers, and considered 
that vibrators were entirely satisfactory, but that the 
amount of vibration must be governed by the par- 
ticular aggregates used. Another contribution was by 
Professor M. O. Withey on “ The Effects of Frequency 
of Vibration in Making Concrete Beams.” In most of 
these tests Professor Withey used an internal vibrator 
held in one end of the mould throughout the compacting 
period. As the frequency of vibration was altered the 
varying times for placing the concrete in beam forms 
was noted. A few tests were also made with an ex- 
ternal vibrator in which the amplitude of vibration was 
varied. The studies showed that there was a marked 
reduction in the time required to compact the beams 
when the higher frequencies were used, and that the 
effect of the higher frequencies was most marked on the 
beams made with the very dry consistency. The power 
consumption of the internal vibrator was found to 
increase approximately as the cube of the frequency. 
In the discussion on this group of papers on vibration, 
Mr. E. W. Bauman stated that he considered that the 
real value of vibrating concrete was in the elimination 
of honeycombing rather than in increased strength. 








British STANDARD CHARGING PLUGS AND SOCKETS 
ror Barrery VEHICLES.—A British Standard specifica- 
tion for an electric-battery vehicle charging plug and 
socket, rated at 150 amperes, was published in 1929. 
Since that time large numbers of vehicles requiring smaller 
charging currents have come into use ; hence the speci- 
fication has now been extended by the inclusion of 
details of a plug and socket rated at 50 amperes, this 
being considered a convenient size for use on all vehicles 
up to about 30 cwt., requiring a normal charging current 
up to about 50 amperes, or 65 amperes at the one-hour 
rating. Copies of the specification, No. 74-1937, can 
be obtained from the British Standards Institution, 
Publications Department, 28, Victoria-street, London, 
8.W.1, price 2s. 2d., post free. 
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POWER PRODUCTION FROM 
TROPICAL VEGETABLE WASTE. 
By Xaver SOEHNER. 

In any manufacturing process the question of 
power supply is an important one and may have 





considerable effect on prices. In many cases, either 
















own advantages and their disabilities. Water-power 
plants usually entail heavy capital costs and for 
work in the tropics, with which this article is 
particularly concerned, may demand extensive 
storage arrangements. Wind-power plants are 


suitable only for small outputs and in general do 
not come into consideration. 


Steam plants are, in 












































ANALYSES OF VEGETABLE WASTES. 
































| Lower Calorific 
- Values. 
"lace Volatile | Fixed Crude | Combined — 
Material of . Ash. . , Sulphur 
Ma Origin, | Content. Carbon. Tar. Water. I k.cal. per | B.Th.U 
kg. per Ib. 
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Eucalyptus wood .| Central 76-3 “6 14-3 21 7°8 0-18 3,710 6,678 
America 
Palmyra wood. . Africa .. 71-7 1-0 19-0 18-8 8-3 0-17 3,890 7,002 
Bamboo cane .. .| Africa .. 80-7 1-9 17°5 18-4 25-2 — 4,490 8,082 
Pepper cane .. ..| Africa .. 79-2 1-7 19-8 16-6 25-2 — 4,510 8,118 
Coconut shells . = 13-2 7-7 70-1 13-8 9-0 0-08 4,230 7,614 
Africa 
Earth-nut shells .| India .. 70-4 9-8 18-5 13-6 1-3 0-06 3,910 7,038 
Brazil-nut shells ..| Bolivia .. = 5-9 = 12-0 2-7 0-02 4,110 7,398 
Cocoa nib husks .| Brazil 63-9 7-9 20-8 15°5 7-4 — 4,180 7,524 
Rice chaff Egypt .. 80-9 7-0 12-1 17-2 8-5 _— 3,000 5,400 
Maize stems , ~ — 2-1 = 19-2 = 0-10 2,880 5,184 
Cotton capsules ..| Turkey .. 64-5 5-9 21-6 10-0 8-0 0-10 3,620 6,516 
Cotton seed-coat -| Haiti . 74-3 3-0 22-8 12-7 12-2 0-32 4,000 7,200 
Bagasse a Dutch 87-4 2-3 10-3 30-0 25-0 0-10 4,000 7,200 
Indies 
Flax waste ~ —_ 75-3 4-0 20-7 16-0 24-2 0-10 4,170 7,506 
Palm nuts .| Africa .. 79-9 2-0 25- 17-0 87-5 0-18 4,340 7,812 











owing to the absence of any public supply or to the 
process operated requiring considerable quantities 
of heat as well as power, a self-contained installation 
may be necessary or desirable. Depending on local 
eonditions, this may take the form of a water-power 
plant, a wind-power plant, a steam installation, an 
internal-combustion engine plant using liquid fuel, 





or a suction-gas plant. All of these have their 





general, only employed when process heat is required 
in addition to power, and when fuel is cheap. This 
latter point is important in small plants, because 
even in units of over 100 h.p. the energy consump- 
tion varies from 3,000 k.cal. to 5,000 k.cal. (12,000 
B.Th.U. to 20,000 B.Th.U.) per horse-power hour. 
This corresponds to a steam consumption of 4-2 kg. 
to 7-0 kg. (9-2 lb. to 15-4 1b.) per horse-power hour, 


or, assuming a boiler efficiency of 65 per cent., a 
heat content in the fuel used of 4,600 k.cal. to 
7,700 k.cal. (18,000 B.Th.U. to 27,000 B.Th.U.) per 
horse-power hour. Employing wood fuel with a 
lower calorific value of 3,800 k.cal. per kilogramme 
(6,840 B.Th.U. per pound), the commercial efficiency 
obtained varies from 13 per cent. to 8 per cent. In 
view of the uneconomic use of the fuel, it is clear 
that a plant of this kind is only justified in cases 
in which plentiful supplies of the fuel, which it is 
desired to utilise, are available. 

Oil and petrol engines have taken a very definite 
place in power production, and, in situations in 
which liquid fuel is available at a reasonable price, 
show good commercial results, owing to the ease 
with which they are started-up, their reliability 
and long life. Their use is, however, conditioned by 
the liquid-fuel situation, while suction-gas plants 
have the advantage of utilising solid fuel, the gas 
produced being equally suitable for power or heat 
production. Compared with steam plants, suction- 
gas plants have the considerable advantages of a 
better utilisation of the heat-energy of the fuel, 
while, for heating service, the ease of regulation of gas 
burners and the cleanliness are of importance. Their 
great advantage compared with petrol and oil 
engines lies in their utilisation of solid fuel. This 
is of importance in view of the fact that, for similar 
heat-content, solid fuel is cheaper than liquid fuel 
and is, furthermore, available almost anywhere, 
while liquid fuel has frequently to be imported. 
In almost all countries of the world the import of 
fuel, particularly liquid fuel, is subject to some 
type of State regulation, which expresses itself in 
the bestowal of monopolies, or the institution of 
import duties, leading to the imposition of some 
type of direct or indirect tax. In view of this 
situation, the value of any type of home-produced 
fuel becomes a matter deserving investigation. 
Depending on the country concerned, these fuels, 
of the solid type, may consist of one or more of 
the following: Anthracite and non-caking coals ; 
coke ; bituminous coal, brown coal and lignite ; 
wood ; sawdust and wood shavings; wood char- 
coal; peat; and almost any vegetable waste. 

This article is concerned particularly with the 
last of these fuels and describes methods employed 
for the gasification of tropical vegetable waste. A 
series of special suction-gas plants has been designed 
and constructed for this purpose, and although 
there is no reason to suppose that progress in the 
design of such apparatus is yet at an end, this 
account of what has already been achieved should 
make the importance of the subject clear. As is 
well known, any of the more usual solid fuels 
quoted above may be utilised in suction-gas plants, 
but information about the use of the last item, 
covering vegetable waste, is probably not so wide- 
spread. The list of such materials which have been 
successfully utilised for gas production is very long, 
but as characteristic examples the following may 
be quoted : Cotton capsules and cotton seed-coats ; 
maize stems; flax and hemp waste; palm nuts ; 
cocoa, brazil nut, almond and earth-nut husks ; 
sisal waste ; Kapok husks; bagasse ; olive husks ; 
castor oil husks and cake; sunflower seed-husks. 
In addition to these, various small-grained material 
has been used, such as rice chaff, coffee parch- 
ment and silver skin, and cocoa and buckwheat 
husks. 

Gas Production from Large-Grained Material.— 
These fuels, which, in the air-dried conditions have 
a moisture content ranging up to 30 per cent., may 
without difficulty be gasified in special suction 
plants. Depending on the size of the grains or 
particles, they may be used either alone or in the 
form of a mixture of fuels of different degrees of 
fineness. The plant may be entirely self-contained, 
which enables it to be employed not only in Europe, 
but overseas and in the tropics. It produces the 
maximum amount of energy from fuels which either 
may be obtained for nothing or are already avail- 
able as a by-product. In general, three systems of 
gasification are available :—{i) A rising gas flow, 
with the production of tar; (ii) a descending gas 
flow with the partial production of unburnt tar ; 
and (iii) the double-flow system giving so-called 
tarless gasification. The three systems are illus- 








trated diagrammatically in the accompanying 
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Figs. 1 to 3 in which a indicates the drying zone in | 
the producer, b the zone of distillation, c the reducing 
zone or zones, and d the zone or zones of combus- | 
tion. The grate is shown at e, the undergrate blast | 
at f, and the fire-door at g. In the case of Figs. 2] 
and 3, A indicates the air-supply belt with its | 
associated tuyeres, while in the same diagrams i | 
shows the central air supply, which, in the case 
of the double-flow producer, is supplemented by | 
the undergrate supply. In all cases, j is the filling 
door, k the gas outlet, and / the ashpit. 

In the tropics, the chief materials available for 
use in suction-gas plants are wood, charcoal, peat | 
and vegetable refuse of various kinds, and detail | 


consideration is given below to suitable instal- 
lations dealing with them. Non-caking coal, 
coke, old brown coal and wood charcoal may 


be gasified in the presence of steam, the process | 
taking place in a producer not differing greatly | 
from that described below in connection with wood, | 
vegetable waste, &c. The main difference in the 
two cases is that, with the latter types of fuel, the 
steam is formed from the natural moisture of the 
material. For tropical conditions generally, the 
descending gas flow tarless gasification system is 
the most suitable. A plant of this kind is shown 
in cross-section in Fig. 4, on page 569, in which a is 
the shaking grate, b the gas outlet, c the air belt, 
d the central air-supply duct, ¢ the undergrate | 
blast, f the fan, and g the filling door. A throttle 
release valve is provided, as shown at h. This| 
plant is suitable for the gasification of wood or} 
large-grained plant refuse. When wood is used it | 
should be split into’pieces with a length of about 
one-third, and a width and breadth of about 
one-tenth of the diameter of the producer. As 
already explained in connection with Fig. 3, drying 
and distillation zones are formed at the top of 
In these any free moisture is driven | 
Travelling towards 


the producer. 
off and distillation commences. 
the gas outlet, which is situated below the reducing | 
zone, any carbon dioxide produced is, in the presence 
of the glowing carbon and a restricted oxygen supply, 
converted to carbon monoxide in accordance with 
the equation CO, + C 2CO, while any tar| 
present is reduced to its chemical constituents. | 
Water vapour present in the gas of distillation and | 
in the air, which enters through the central supply | 


and the belt tuyeres, is in the same way converted | 
by the glowing carbon to carbon monoxide and | 
hydrogen in accordance with the equation H,O 

C co H,. The de-gassed fuel, which has 
become reduced to charcoal, gradually sinks to the | 
lower part of the grate, where it meets the under- | 
grate blast with a consequent production of carbon | 
dioxide, which on its way to the gas outlet through | 
the hottest part of the fire is reduced to carbon 
monoxide, according to the formula given above. | 
In addition to the hydrogen and carbon monoxide, 
produced as already described, the gas issuing from 
the producer also contains methane (CH,), nitrogen, 
and heavy hydrocarbons of the C, H» type. 

At the outlet of the producer, the gas has a| 
temperature of from 350 deg. to 450 deg. C. (662 deg. | 
to 842 deg. F.), and is contaminated with dust 
particles. It passes first to a washer j, Fig. 4, 
where it is subjected to a water spray which operates 
under a pressure of about one atmosphere. Most 
of the solid ingredients are removed in this washer, 
and the gas is cooled. Final cleaning is carried out | 
in the coke scrubber &, through which the 
travels upward to the drying chamber /, while the | 
last of the moisture is removed in the baffle-plate 
dryer m. The gas finally passing to the reservoir n 
has a lower calorific value of from 1,200 keal. to| 
1,350 k.eal. per cubic metre (135 B.Th.U. to 150 
B.Th.U. per cubic foot). In Fig. 4, o represents 
an exhaust silencer, but its place may be taken | 
by a waste-heat boiler. Although described we 
particular reference to waste wood and vegetable 
refuse, this plant is equally suitable for use with 
damp charcoal or air-dried peat. 





yas 


Analyses of various vegetable wastes, giving the 
source from which the materials analysed were 
obtained, are given in the Table on page 569. The 
figures refer to percentage weights and the heat | 
content is for material in the dry condition. 
fuel consumption of an engine working on a suction- | 
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1-5 kg. (1-76 lb. and 3-3 lb.) per horse-power, the 
actual figure depending on the ty pe of fuel, the size 
of the producer and the load. The ash fusion point 
of the fuel, and its coking properties are also 
important factors. The double-flow system of 
gasification has been used successfully for vegetable 
matter with a crude-tar content of from 10 per cent. 
to 25 per cent. Cotton capsules, maize stems and | 
coconut shells form a sufficiently open mass in the | 
upper part of the producer to allow the passage 


but the residue of fuel travelling downwards towards 


gas plant of this type varies between 0-8 kg. and | the grate requires the presence of larger-sized pieces | 





PRODUCER AND SCRUBBER. 


in order to maintain a reasonably open texture in 
the bed. By mixing pieces of broken wood with the 
original fuel the necessary permeability may be 
attained in the tar mist formed in the reduction 
zone. The proportion of wood pieces required varies 
from 20 per cent. to 50 per cent. by volume and 
depends on the load on the producer, as well as on the 
moisture content of the fuel. The total moisture 
content of the vegetable refuse plus the wood should 
not exceed 30 per cent. by weight. The design of 


The | of the oxygen-carrying air necessary for the reaction, | plant illustrated in Fig. 4 is due to Messrs. Deutz- 


motoren of Cologne, Germany, and an actual plant 
of the double-flow type manufactured by the firm 
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is illustrated 


refuse 
Figs. 5 to 7, annexed, Fig. 5 showing the firing 
floor and upper part of the producer with the 


and dealing with wood 


feeding-door open. The actual gas plant is shown 
in Fig. 6, the producer being on the left and the 
scrubber, which extends through to the floor 
above, on the right. The two-cylinder horizontal 
engine which the producer supplies is shown in 
Fig. 7. It drives an alternator through Vee-belts. 
When wood shavings and sawdust are used in a 
gas producer, without the admixture of any other 
material, the tarry matter present tends to cause 
the fuel to cake in the drying and distillation zones, 
which interferes with its regular travel downward 
towards the reduction zone and at the same time 
prevents a proper air distribution. This results in 
honeycombing and crater formation in the fuel bed. 
The matter may be dealt with by employing a 
mechanical device to break up and loosen the fuel. 
A suitable arrangement of this kind not only permits 
a regular and even travel of the fuel downward, but 
also results in an even distribution of oxygen over 
the whole cross-section of the producer. By its 
use shavings and sawdust may be gasified directly 
as they come, for instance, from a furniture factory. 
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They should be fired in the proportion, by volume, 
of two parts of shavings to one of sawdust. 

A plant designed for the gasification of shavings 
}and sawdust is shown in Fig. 8, annexed. As 
| will be seen, this is also of the double-flow type, but 

in this case the central air supply duct a is arranged 

| to rotate, being driven by the upper ratched wheel f. 
The necessary actuating levers and pawl are built-in 
with and form part of the producer. The vertical 
duct carries a horizontal arm b, situated above the 
upper reduction zone, which stirs up the material 
and prevents clogging. The fuel in the upper 
reduction zone itself is broken up and kept in an 
activated state by means of inclined arms c, con- 
structed of heat-resisting material and situated at 
the bottom of the rotating duct. In spite of these 
arrangements, the fine material in the fuel tends to 
settle down on the grate and form an impermeable 
bed choking the air supply and leading to a decrease 
in the air pressure below the grate. To rectify this 
effect, the undergrate air-supply duct is fitted with 
an adjustable spring-loaded valve. This remains 
closed until the increasing vacuum below the grate 
has reached a pre-determined value. The valve then 
suddenly opens admitting a large volume of air, 
which effectively loosens the fuel bed and enables 
gasification to proceed satisfactorily. It is found 
that this arrangement makes any poking or other 
hand control of the fire unnecessary. Other detail 
features of the producer, not so far mentioned, 
will be clear from Fig. 8. The charging door is at 
g and the charging floor at h. As will be noted, 
there are two circumferential air-belts d. This 
design, which is also due to Messrs. Deutzmotoren, 
allows of the continuous and satisfactory gasifica- 
tion of sawdust. It is believed that there are few, 
or no, other plants in existence which satisfactorily 
perform this service. 


(To be continued.) 








REMAINDER DISTRIBUTION IN THE 
ANALYSIS OF INDETERMINATE 
STRUCTURES. 

By E. H. Bateman, B.Sc.(Eng.), A.M.Inst.C.E. 

| THE method of Remainder Distribution, with its 

application to the evaluation of the statically- 
| indeterminate moments in a multi-storey frame, 
was introduced by the writer in a paper read before 
the Institution of Structural Engineers in November, 

1936, after prior publication in the Institution 

Journal.* Remainder Distribution, which is a 

system of solution by successive approximations 








* E. H. 
tinuous Frames.’ 
November, 1936. 


Bateman. “ The Stress Analysis of Con- 
> The Structural Engineer, October and 








for groups of linear simultaneous equations with 
numerical coefficients of a particular type, can also 
be used for the determination of stresses and the 
derivation of influence lines for continuous beams 
and open-frame girders, and for the solution of pin- 
jointed frames with redundant members. For 
problems of this kind, the application of Remainder 
Distribution is thought by the writer to compare 
favourably with the methods of Moment Distribu- 
tion* and Systematic Relaxation. 

(a) Continuous Beams.—If A BCD..., a 
continuous beam supported at the points A, B, C, 
D, ... at the same level, the moments at these points 
in the beam are connected by the following relations 
based on Clapeyron’s equation of three moments, 
AB(M, + 2Mg)+ BC(2Mg + Mc)= AB(F,p + 2Fpa)+ 

BC(2F gc + Fc) 
BC(F go + 2F cg) + 
CD(2F ep + Foo) 


is 


BC(Mg-+2Mc)-+CD(2Mc + Mp) 


&e., where F,,, F,, are the fixing moments which 
would be produced in the span A B by the applied 
loads if A B were a fixed-ended beam. Equations 
of this form are always soluble by Remainder 
Distribution, when numerical values or ratios are 
assigned to the coefficients. Thus in the first 
equation the coefficient of M, is twice the sum of 
the coefficients of M, and M,, and a similar relation 
holds between the coefficients in the second and 
other equations. The coefficients may therefore be 
classified as primary and subsidiary, the primary 
coefficients being those of M,, Mz, ... &c., in con- 
secutive equations, and the subsidiary coefficients 
being the coefficients of the other unknown 
moments. 

In each equation there is one primary coefti- 
cient, and each primary coefficient is associated 
with a different unknown moment. The first 
operation in the process of Remainder Distribution 
is the calculation of an initial remainder in each 
equation by assigning zero values to all the unknown 
quantities ; the initial remainders are then divided 
by the corresponding primary coefficients, the values 
so obtained being the initial solutions. These 
initial solutions do not satisfy the original equa- 
tions, and if they are substituted in the equations 
a new group of remainders is determined. These 
remainders are divided, as before, by the corre- 
sponding primary coefficients, giving a group of 
corrections to the initial solutions, and the process 
is repeated until a sufficient degree of convergence 
is obtained; four or five cycles are generally 
enough to ensure results of reasonable accuracy. 
Since the partial solutions at any stage are deter- 
mined by dividing remainders by corresponding 
primary coefficients, the remainders in the next 
stage are simply the sum of the products of the 
subsidiary coefficients, in each equation, and the 
corresponding partial solutions. 

The method, being purely numerical, is best 
explained by consideration of a simple numerical 
example. Thus if ABCDEF is a continuous 
beam of five equal spans of length L, freely sup- 
ported or anchored at A, B, C, D, E and F at the 
same level and carrying a load W distributed on 
the span BC, as shown in Fig. 1, on page 572, the 
moments at B,C, D and E are determined by the 
four equations 


4Mp+ Mc 3F=0 
Mp + 4Mc + Mp — 3F =0 
Mo + 4Mp + Mg 0 
Mp + 4 Mg 0 
where 
: WL 
F = 2 


It is convenient to evaluate the unknown moments 
as percentages of the fixing moments, and this is 
done by writing F = 100 in the above equations, 
which for the operation of Remainder Distribution 
are tabulated thus : 


My M, Mp My. R 
4 1 300 
l 4 l 300 
l 4 l 0 
l 4 0 
* Professor Hardy Cross. ‘The Analysis of Con- 


tinuous Frames by Distributing Fixed End Moments.” 
Am. Soc. C.E., Proceedings, 1930. 

t Professor R. V. Southwell, F.R.S. 
tions in Frameworks.’ Proc. Roy. Soc., vol. A. 
August, 1935. 


** Stress Calcula- 
151, 
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The solution of these equations is set out below, 


Mp Mc Mp Mg 

300 300 0 0 Ry 
75-0 75-0 0 0 Sy 

75 75 75 0 R, 
—18-°8 18-8 -18-°8 0 8, 

-18-8 37-6 18-8 18-8 R, 
4:7 9-4 4-7 4-7 8, 

9-4 9-4 14-1 4-7 R, 
2-4 2-4 3°5 -1-2 Ss 

—2-4 5-9 3-6 —3-5 R, 
0-6 1-5 0-9 0-9 S, 
4-4 8 


59-1 64-7 16-7 

In explanation of this solution, the initial re- 
mainders of — 300 in each of the first two equations 
give initial solutions of + 75 for M, and M,. 
These solutions, multiplied by the appropriate sub- 
sidiary coefficients, give the remainders R, from 
which the partial solutions S, are calculated, and so 
on. 

The influence line for a concentrated load P 
moving from B to C can be found as follows :—The 
equations connecting the four unknown moments 





are 
iM, + M, 2 Fre + Fos 

Ma 4 Mc t Mp Fre + 2 Fos 
Mo+4l+ Mew @ 
Me + Ma = © 
where F,,, and F,,,, are, as before, the end moments | 
which would be produced in the span BC by the 
applied loads if BC were a fixed beam, The 
solution is divided into two parts; that is, inde- 
pendent solutions are found in terms of F,, and 


F.,,, respectively. 
Thus, writing F,, 0, and F,, 100, the 
equations become 
My M, Mp Me R 
4 1 200 
l 4 l 100 
] + l 0 
l 4 0 | 


and the solution is 


My M, My, Ms 
200 100 i) 0 R, | 
” 25 0 0 Sp» | 
25 ” 25 0 R, 
6-3 12-5 6-3 0 8, 
12-5 12-6 12-5 6-3 R, 
3-1 3-1 31 1-6 S, 
eI 6-2 4:7 31 Rs 
0:8 1-6 1-2 0-8 Ss | 
1-6 2-0 2-4 1-2 R, 
0-4 0-5 0-6 0-3 8, 
| 
46-4 14°5 —3-8 1-1 8 
while the complementary solution, writing F,, = 0, | 
Fun 100, is 
My My Mp My 
100 200 0 0 Ry | 
25 50 0 0 So 
50 25 uD 0 R, 
12-5 6:3 12-5 0 5, 
6-3 25 6-3 12-5 = Ry 
1:6 6-3 1-6 31 S, 
6:3 3-2 9-4 1-6 §=6R, 
1-6 0-8 2-4 —0-4 8; 
0-8 4-0 1-2 2-4 R, 
0-2 1-0 0-3 0-6 S, 
-13.0 3.3 Ss 


12-7 50.2 


and the complete solution follows at once, thus 
My = 0-464 Fac + 0-127 Fes 





But 
7 Pail zy? 
Po a 
and 
: P2xi(l x) 
Fy B ’ “Bi 
where z is the distance of P from B. 
Hence 


P2(l — x) {0-464 1 — 0-337 2} 
in J — . | 


and similarly for M,, M,,, and M,. 


Ms 


(6) The Open- Frame Girder.—As an example of the 
application of Remainder Distribution to the prob- 
lem of the open-frame girder or Vierendeel truss, 
consider the parallel chord girder of five equal panels 
illustrated in Fig. 2. Corresponding members of 
the upper and lower chords are of the same stiffness | 
and the relative stiffnesses of each chord member, | 
from left to right, are 0-5; 
The corresponding stiffnesses of the vertical mem- 
bers are 1-0; 0-8; 0-5; 0-5; 0-8; 1-0. 


girder,carries a load of 10 P at the second panel point, 
giving reactions of 6 P and 4 P, at the ends of the 
girder, as shown. Following the method used by 
the writer elsewhere,* the strain energy can be 
written down in terms of the end moment acting 
on each member of the girder. If the end moments 
or terminal couples acting on the member A B are 
M,, and M,,, these moments are not independent, 
being connected by the relation 
2 (Man + Mpa) = 6PL, 

where L is the panel length, and there are similar 
relations between the end moments in each of the 
other chord members. Then, since the moments 
at corresponding points in the upper and lower 
chords are equal, as a result of the symmetrical 
form of the girder, the strain energy can be written 
down in terms of the five unknown end moments 









































M,n» Macs Mcp» Mpeg and My,, which may be 
Fig.1. w 
‘ en Tr r — 
A B c D E F 
(5905.4) 
Fig. 2. 
4 B c D E F 
Y 
6P oP 4P 
(5905.8) 
Fig. 3. 
os, 
4 X< 
\ A | 
' NL | 
¥ | 
6 10 4 | 
(s905.c) | 
denoted by M,, M,, M,, Mp and M, for short. | 


Then if W is the total strain energy, 2 E W 





4{M,2 — M, (3 PL — Mg) + (3 PL — Map} 
2-5 1M," — Mz, (3 PL — Mg) + (3 PL — Mp} 
24M? + Mc (2 PL + Mc) + (2 PL + Mc}* 
2-5{Mp? + Mp (2 PL + Mp) + (2PL + Mp)*} 
4{M,? + My (2 PL + Mg) + (2PL+ Mey} | 
M,? + 1-25 (My + 3 PL — M,) 
2 (Mc + 3 PL — Mg} + 2 (Mp — 2 PL — Mo)? | 


1-5 (Mg 2PL Mp)? + 
where E is Young’s Modulus. 
Differentiation of the total strain energy with | 
respect to each of the five unknown quantities gives | 
the five equations : 
28-5 M, — 2-5 Mp 


(2PL+ Mey? 


43-5 PL 0 


21-5 Ma — 2-5 Mg 4Mc—27-0PL=0 | 
20 My 4 My 4 My + 32 PL 0 
21-5 Mp tM, 25Me+ 12PL=0 | 


28-5 Me 2-5 Mp 23 PL 0 | 

For analysis by Remainder Distribution it is | 
convenient to express the greater of the subsidiary | 
coefficients in each equation as unity, thus 


R 
My, Mp Mo Mp Meg PI 
11-4 l 17-4 
—0-625 5-375 ] 6-75 
-1 5 l 8-0 
l 5-375 0* 625 3-0 
l 11-4 9-2 
and the solution is as follows, 
M, Ms Mv M, M, | 
-17-4 6-75 a-0 3-0 9-2 K | 
1-53 1-26 -1-60 0-57 -0-81 Sy 
1-26 0-64 0-69 2-11 0-57 RK 
0-11 0-12 0-14 0-39 0-05 S, 
0-12 0-21 0-51 0-11 0-29 R, 
0-ol 0-04 0-10 0-02 —0-O2 S: 
0-04 0o-l1 0-068 0-11 0-01 R, 
0-02 0-O1 0-o2 eee Ss 
1-63 1-16 1-55 0-96 0-338 


These values, multiplied by P L, are the moments 
acting on the left-hand ends of the chord sections. 


counter-clockwise, at the right-hand ends of the 
chord sections are 1:37 PL; 1-84 PL; — 0-45 
PL; —1-04 PL; 1-12 PL. The moments 
at each end of the respective vertical members, 
passing from left to right, are — 1-63 PL; 

2-53 PL; 0-29 PL; 
1-12 PL. 


1, * E.H. Bateman. “ The Open Frame Girder.” Inst.| Frames.” The Structural Engineer, October and Novem - 
The | CLE. Journal, November, 1935. 


1-41 PL; 1-92 PL;| 
The axial forces in the various members | 
0-8: 10+ 0-8: 0-5,| are easily calculated, since the moments already 


found determine the position of the points of 
inflexion in each member. 

(c) Triangulated Frameworks.—The analysis of 
pin-jointed frames with redundant members presents 
no difficulty when Remainder Distribution is used. 
Consider the problem illustrated in Fig. 3. This 
is a girder of five equal panels carrying a load of 
10 units at the second panel point. The cross- 
sectional areas of the various members are taken as 
follows :—All vertical members, 1 unit ; all diagonal 
members, } unit; end sections of upper and lower 
chord members, 1 unit ; three intermediate sections 
of upper and lower chord members, each 2 units. 
It is evident that there are five redundant members, 
and if these are taken as the five N.E.-S.W. 
diagonals, the unknown forces in them may be 
denoted by X,, X,, X;, X,, and X,. Following the 
conventional method of analysis, the force in any 
member of the frame when the redundant members 
are removed is denoted by F,. The force in any 
member due to unit force in the redundant member 
X, is denoted by F,, and so on. Then the total 
force in any member due to the applied load and 
the redundant forces acting together is 
F =F, + F, X, + F, X, + F, Xs + F, X, + F; Xs. 

The strain energy ‘in this (any) member is 
ad and the total strain energy > Te , where the 
summation includes every member in the complete 
frame. The five equations resulting from the 
differentiation of the total strain energy with respect 
to the five unknown quantities are 


>. =F,F . - ee 





»: L : 
If E is a constant, and 5 = these equations are 


Y wF, (Fy + F, X, + Fy Xq + F X3 4 ss tm . 
S pF, (Fp + F,; X; + Fy X_ + Fy Xy + Fy Xe 4 


F, X,) = 0, &c 
In this case there appear to be 20 products, 
F, F,, F, F,, ... F, F,, &c., to be determined for 
each of the 26 members of the frame, but approxi- 
mately 90 per cent. of these products are zero, so 
the computation of the coefficients of X,, X,, &c., 
in the five equations, besides presenting no difficulty, 
does not involve a great deal of arithmetical work. 
In the example of Fig. 3, the five equations are : 


X, X, X; X, X; R 
15-3 l 73°5 
l 14-3 l 55-1 

l 14-3 1 46-1 
l 14-3 1 46-1 
1 15-3 43-3 
| and the solution by Remainder Distribution is 

xX X, X, X, X, 
73°5 55-1 —46-1 46-1 —43°3 K 

—4°81 —3-85 3-22 3-22 2-83 8 

3-85 —1-59 0-63 6-05 3-22 R, 

0-25 0-11 0-04 0-42 -0-21 5 

0-11 0-29 —0-31 0-17 0-42 R, 

0-01 0-02 0-02 0-01 0-05 S. 
4-57 3-76 3-28 2-81 2-65 


| The stresses in the remaining members can now 
| be written down, and their values are found to be as 
follows : 

In the intersecting diagonals, starting at the 
left-hand end of the girder, 
| 3-92; 4-73; — 2-38; 2-85; 
in the upper chord members, 

2-77; 9-34; — 10-32; — 5-99; — 1-87; 
in the lower chord members, 
3-23; 8-66;9-68; 6-01; 2-13; 
and in the vertical members, 
— 2-77; —0-1l; 4-34; — 0-31; 0-14; — 1.87. 

The examples selected here to illustrate the 
application of Remainder Distribution have been 
of a simple character to enable the method to be 
presented as concisely as possible. In more compli- 


3-01; 











| The moments acting in the same direction, that is| cated rigid frames and triangulated frameworks 


the number of subsidiary coefficients in each 
| equation will not be limited to two, but in such 


| cases the same rapidly converging approach to the 
| final solution is obtained, except in some problems 
| involving the side sway of certain types of multi- 
storey frames, for which the writer’s method of 
Compound Remainder Distribution can be applied.* 





° E. H. Bateman. ‘ The Stress Analysis of Continuous 


ber, 1936. 
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Data PERTAINING TO Dams oF Miami Conservancy District. 














Name of Dam ..| Germantown. | Englewood. Lockington. Taylorsville. | Hoffman. 
al ato — } | | 
| | 
Length of dam, ft. 1,210 4,716 6,400 | 2,980 3,340 
Maximum height, ft. ans 100 110°5 69 | 67 | 65 
Volume of earth-fill, cub. yds. 865,000 3,500,000 1,135,000 | 1,235,000 | 1,655,000 
Thickness at base, ft. - 655 739 409 | 397 385 
Number of conduits 2 2 2 | 4 | 3 
Area of conduits, sq.ft. .. 182 217 158 | 1,118 | 705 
Storage capacity, acre-ft. .. wa ne 106,000 312,000 70,000 } 186,000 | 167,000 
Areain basin, acres. .. |. |. ‘| 3,520 7,930 | 4020 | 11,000 | 9,180 
Maximum discharge, cub. ft. per second. . 10,000 12,000 | 8,800 53,600 } 35,000 
Velocity of outflow, ft. per second a 55 55 56 | 48 | 50 
Drainage area, square miles | 2 651 255 1,133 } 671 








In all problems with a similar degree of complexity 
the number of operations required for convergence 
will be the same, and the amount of calculation 
therefore varies directly with the number of indeter- 
minate quantities. Finally, it may be noted that 
if there is any error of calculation revealed by substi- 





tuting the results in the original equations, there is 
no necessity for recalculation, since the remainders 
found by this substitution can be independently 
distributed, and this is always a rapid operation it 
there have not been more than one or two errors in 
the original distribution. 


FLOOD CONTROL ON THE 
MIAMI RIVER OF OHIO.* 


By Cuarues 8. BENNETT. 


Durine the month of January, 1937, the central 
valleys of the United States, particularly those of 
the Ohio and Mississippi Rivers, were subjected to 
the greatest flood in recorded history. At many 
points along the Ohio River, stages were more 
than 10 ft. above any previously known. Due to the 
extent and duration of these floods, unprecedented 
property damage was suffered, as well as considerable 
loss of life. 

Methods of controlling or alleviating these 
occurrences are of paramount interest at the present 
time, and much attention has been directed to the 
flood-control works which have been in operation 
for over fifteen years in the Miami River valley of 
south-western Ohio. These works were completed 
by The Miami Conservancy District in 1922, and 
then constituted the most comprehensive flood-con- 
trol system on the American Oontinent. During the 
recent floods, these works were subjected to their 
greatest test and functioned in a completely satisfac- 
tory manner. 

The Miami River is a tributary of the Ohio. It 
is 163 miles long and has a drainage area of 3,937 
square miles at its confluence with the Ohio. There 
are numerous industrial cities along its course, 
ranging in population from 1,500 persons to 210,000 
persons. In 1913, a great flood swept this valley, 
taking a toll of 400 lives and causing property 
damage in excess of 100 million dollars. 

The sole purpose of the works subsequently 
constructed is for flood control. No permanent 
storage is permitted. Basically, the design 
provides improved river channels, flanked by levees 
and walls, through the nine cities along the river, 
of such capacities that they may safely carry the 
maximum discharge permitted by the operation of 
five large retarding dams located at key points in 
the valley. The latter are indicated in Fig. 1 
(reproduced from ENGINEERING of March 4, 1927). 
The dams are earthen structures, built by the 
hydraulic-fill method, and pierced by concrete outlet 
conduits of such size that at times of highest floods 
discharges will be limited to quantities which can 
be carried by the channels below. There are no 
gates in these structures. Their operation is 
entirely automatic. In order to reduce the high 
velocity of the water discharging from the conduits 
under head, a stilling pool or basin was constructed 
at the lower end of each conduit structure. This 
pool utilises the principle of the hydraulic jump to 
use up kinetic energy when the water lifts itself 
in the standing wave. Velocities of issuing jets as 
high as 55 ft. per second are thus reduced to 8 ft. 
or 9 ft. per second. The principal dimensions of 
the dams and data pertaining to the retarding 
basins are given in the accompanying Table. 

The retarding basins formed by the dams are in 
areas of agricultural value, and arrangements were 
perfected to utilise these lands for farming pur- 
poses. Floods in this section are principally 
confined to the winter and spring months (Novem- 
ber to May), and it is practicable to carry on 
ordinary farming operations. All buildings were 
removed which were below the maximum back- 
water limits ; otherwise little change was made in 
the basins, except the removal of railroads, high- 
ways, and power lines which might be inundated. 

Exhaustive investigations of recorded storms in 
the eastern United States led to the conclusion that 
the flood of 1913 might be exceeded in the Miami 
Valley by as much as 20 per cent. The system is 
designed to afford protection to the cities of the 
district against a flood about 40 per cent. in excess 
of that of 1913. This assumes a run-off from the 
drainage area of 10 in. in 3 days, compared with 
the actual 1913 flood run-off of 6-94 in. in 3 days. 

* In ENGINEERING, vol. cxxiii (1927), a series of five 
fully-illustrated articles by Professor E. W. Lane was 
given on the conditions of the Miami River Valley and 
the steps which were being taken to improve them, 
including full details of the general control scheme 
referred to in the present article, by Mr. C. 8. Bennett, 
of the Miami Conservancy District, Dayton, Ohio. 
While it is therefore not necessary to repeat particulars of 
the scheme, the present article is of interest as illustrating 
how far the plan adopted has met the requirements of the 
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The works have checked and controlled flood 
flows many times since their completion, but the 
extreme rainfall of the January, 1937, storms gave 
them their maximum test. During the storms in 
that month the average rainfall in the water-shed 
above Dayton (2,525 square miles) was 9-03 in., 
occurring in a period of 12 days. This is about 
one-fourth of the mean annual rainfall. The 
total run-off at Dayton was 6-15 in., or 68-2 per 
cent. of the precipitation. This run-off amounted 
to 830,000 acre-ft. The hydrograph 
indicates the relation of controlled to natural flow 
at Dayton, as well as the relation of rainfall to 
run-off. 

While the maximum storage in the five retarding 
basins at any one time during the 1937 flood was 
far less than the total capacities of these basins, the 
fact that four separate rises occurred in the 12-day 
period illustrates the great advantaye of the auto- 
operation. In each basin very consider- 
able amount of retarded water had passed through 
the conduits before the following rains produced 
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iu flows in exXcess of discharge capacities Thus, 
ample storage capacity was always available. 
Without the flood-control works, the Miami River 


st Dayton would have had a maximum discharge 
of 80,000 cub. ft. per second, which would have 
caused serious damage under the old conditions. 

Careful and complete measurements have been 
with which to the 
vwtual operation of the works with their designed 
functions. Kutter’s formula was used to compute 
the carrying capacities of the river channels and 
the outlet in the dams. In the design, 
a roughness coefficient, n, of 0-013 was used for the 
concrete outlet tunnels, and a value of 0-025 was 
used for the improved river channels. Measure- 
ments indicate that these values are approximately 
correct. The average value of » for the 
tunnels 0-012, and for the channel 
Dayton is 0-022 

Under backwater heads as high as 56 ft. the outlet 
tunnels have discharged at about the rates calcu- 
lated in advance. Measurements indicate that the 
hydraulic jump is very effective in reducing veloci- 
ties of discharge from the conduits. 
the velocity of discharge was 45 ft. per second, 
and 300 ft. downstream from the 
velocity was 8 ft. per second. 
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At the present time no definite type of flood | 


control has been decided upon for use on the Ohio 
River, but it seems very probable that headwater 
reservoirs will be used to some extent. These will 
have to be supplemented by some kind of local 
protection works at exposed points on the main 
stream. 








WHEAT-CONDITIONING PLANT. 


In one instance, | 


stilling pool the | 


LN giving an account of, say, a new machine tool or 


novel type of locomotive, it is rarely, if ever, necessary 
to say anything about its function, construction being 
the main consideration With such a piece of plant, 
however, as the Simon “ Conditioner-Drier”’ for wheat. 
which we propose to describe, some preliminary ex 
planation as to its function is desirable. When the 
millwright and his ponderous wind-driven or water 
driven stones gave place, some 50 years or so ago, 
to the engineer and fluted metal rolls, th production 
of flour changed from an empirical to a scientific process, 
in which the mechanical difficulties of preparation 
have by one been surmounted. It is, indeed, 
possible that, of all manufacturing processes, flour 
milling is to-day one of the most efficient. At first, 
improvement took place from the cleaned grain to 
flour, but the most recent advance has been in the 
pre-treatment of the grain by “‘ conditioning.” 

To understand what is meant by conditioning, it is 
necessary to remember that in modern milling by 
spirally fluted cast-iron rollers, the wheat berry is not 
crushed up. The rollers between which it is pa ssed have 
a speed differential of 2} : 1. This results in a shearing 
action which cracks and breaks open the berry and 
serapes the inner floury part from the skin or husk 
without mixing the two. This operation of breaking 
is carried out in a series of roller mills having different 
flutings. The subsequent of separation 
and reduction do not call for detailed description 
here, but it may be mentioned that the products 
from the “ break ”’ roller mills consist of the contents of 
the berry in the form of particles of semolina and the 
branny skin, which must be extracted before the semo 
lina is ground into flour. 
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on sieves, purified by air currents and during these 
processes the branny particles are eliminated. The 
pure semolina is then reduced to flour on a series of 
roller mills which are fitted with smooth cast-iron 
rollers. After a final dressing, the flour is ready for 
packing. 

Conditioning is a process involving treatment of the 
wheat before it goes into the first “ break” mill. It is 
necessary because wheat grown in different countries 
varies very widely, owing to the influence of such 
factors as type of soil, climate and conditions of harvest- 
ing. Even wheats which are sold under the same 
name vary to some extent and it is essential to 
have some means of levelling out such differences. In 
this country the miller uses a wide variety of wheats 
imported trom all over the world and mixes them in 
such proportions as will give him the desired quality 
of flour at an economic price. Before the conditioning 
process is carried out, the wheat is freed from inter- 
mixed impurities, ¢.g., stones, sticks and straw, &c., 
foreign seeds, chaff and similar light material, and 
adhering dirt. This cleaning is effected by means 
|of sieves, reels, air currents, washers and various 

machines having for their working principle some 
| physical difference between the impurity and the 
| wheat berry. 
| The cleaned wheat is then ready for conditioning 
proper. This, when correctly carried out, effects two 
|changes in the berry, one externally and the other 
internally. The first consists of rendering the skin 
of the berry, better known as bran, more readily 
separable from the floury contents. This not only 


| reduces the power required in the roller mills but enables 
the bran to be more freely extracted in the various 


} 


sifting machines. The second change hardly concerns 
milling in the mechanical sense, but is, nevertheless, 
important It consists in creating in the flour a 
condition which will give what the baker calls 
‘ strength,” not, it may be noted, toughness or hardness 
but the ability of flour to form a large well-shaped loaf 
when baked. This does not mean that the flour is 
brought to a common standard ; baking methods differ 
and a “strong” wheat may have to be reduced to 
approximate to other wheats in the same mixture. 
Conditioning proper then, postulates a high degree 
of control of these two determining factors. Of the 
two methods employed, viz., cold conditioning and hot 
conditioning, the latter seems more completely to pro- 
vide the necessary degree of control, since the apparatus 
employed permits of accurate regulation of tempera- 
ture, humidity, rate of operation and so forth. Cold 
conditioning speaking broadly, accomplished by 
damping and storing wheat in bins for a period which 
sometimes amounts to several days. This improves 
the millability but demands considerable attention, 
apart from the time it takes. Hot conditioning, on 
the other hand, affects both millability and strength 
The Simon Conditioner-Drier 
makes use of the hot- 


Is, 


and requires less time. 
which we will now describe 
conditioning process. 

The machine, which is illustrated in Figs. 1 to 14, 
Plates XXVII and XXVIII, and opposite, consists 


| essentially of a tower of rectangular cross section, across 


which are arranged a number of hot-water radiators, hot 


air ducts, and cooling ducts. The wheat is introduced 
at the top and gravitates to the bottom, whence it is 
removed. The general appearance of the machine is 
best gathered from Fig. 1. In this view, the two 
cylindrical structures at the sides are the inlet and 
outlet air mains. The smaller vertical pipe at the near 
corner is one of the mains for the hot-water radiators, 
the second pipe being screened from view. The 
general structure is formed of rectangular ribbed 
plates of cast-iron bolted together and stiffened by 
transverse tie rods. The arrangement of the various 
elements comprising the tower will be best understood 
from the diagrammatic sections of Figs. 2 and 3, 
Plate X XVII, and Figs. 12 to 14, opposite, while the 
details of construction will be clear from the photo- 
graphs reproduced in Figs. 4 to 9, Plate XXVIII, and 
Figs. 10 and 11, opposite. The function of the different 
elements and the general operation of the apparatus 
may be most conveniently explained by following the 
course of the wheat. 

The cleaned wheat is spouted to a feed bucket at the 
top. This, as will be seen from Figs. 2 and 3, is 
of the open-bottomed hopper-shaped type. It 
suspended from a frame by springs attached to two 
sides, and from a pair of levers on the other two sides. 
These levers are carried on a shaft which is connected 
by means of a wire rope to the mechanically-driven 
delivery mechanism at the bottom of the apparatus. 
The suspension arrangement will be clear from Fig. 10. 
This arrangement is provided so as to regulate the 
delivery of the wheat in accordance with variations in 
the quantity fed into the machine. The bracket is 
so designed as to spread the grain evenly over the inlet 
section. The wheat then passes through a heating 
section. This consists of flat-sided radiator tubes, 
so spaced as to provide a number of slot-like passages 
for the wheat. The temperature to which the wheat 
is heated varies according to the type to be treated 
and the modifications in condition required. Wheat 
of the usual foreign type is normally heated to a 
temperature of 100 deg. to 115 deg. F._ When drying 
damp wheats, English wheat, for example, they should 
be heated to about 130 deg. F. To obtain these 
temperatures the water circulated through the radiators 
is maintained at about 200 deg. F 

It will be noticed that in Figs. 2 and 3, there are 
two radiator sections immediately below the feed 
hopper, and it may be pointed out here that the 
disposition of the several elements as given in these 
illustrations is not invariable, but depends upon the 
duty required. A detailed view of a radiator battery 
is given in Fig. 4. The sections are of cast-iron and 
the flat sides are stiffened by internal transverse 
webs. The battery is assembled by bolts passing 
through the headers in the usual manner. The working 
pressure is usually about 40 Ib. per square inch. The 
water is circulated by means of a pump and is heated 
in a calorifier. To simplify the drawing the water is 
shown in Fig. as circulating in the same direction 
through both radiators. Actually, this is not the case. 
The water flow is in opposite directions in adjacent 
batteries, as will be clear in Fig. 11. Of the two vertical 
pipes here shown, that to the left is the inlet and that 
to the right the outlet and, taking either pipe, it will 
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PLATE XXVII. 


ENGINEERING, May 21, 


1937. 














CONDITIONER-DRIER FOR GRAIN. 


CONSTRUCTED BY MESSRS. HENRY SIMON, LIMITED, ENGINEERS, CHEADLE 


(For Description, see Page 574.) 
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ENGINEERING, May 21, 1937. PLATE XXVIII. 





CONDITIONER-DRIER FOR GRAIN. 


CONSTRUCTED BY MESSRS. HENRY SIMON, LIMITED, ENGINEERS, CHEADLE HEATH. 
(For Description, see Page 574.) 
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BATTERY OF RADIATOR ELEMENTS. 
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HEATING AND Drytina SECTION. 
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be evident that the connections alternate. Thus, 
in the bottom pair of radiators the lowest header on the 
left-hand side is an inlet and that immediately above 
it an outlet. Moreover, there are two connections 
to each header when the battery is wide. The alter- 
nation and duplication of flow is adopted to ensure 
uniform heating. The two upper radiator batteries 
in Figs. 2 and 3, have their sections staggered rela- 
tively one to the other, so that the descending streams 
of wheat are thoroughly mixed, and the positions 
of individual grains are continually altered. 

These two radiator batteries are for heating the 
wheat, and below them are two more exactly similar 
in construction but having their sections in line with 
each other, and in each case being surmounted by a 
row of sheet metal ducts. This group is the radiator 
drying portion. The ducts are open-bottomed and 
are roughly of an inverted U-shape in cross section. 
They pass through the casing in a direction at right 
angles to the radiator sections, so that the descending 
wheat is given a further intermixing, and there is no 
segregation into damp and dry streams. Hot air is 
delivered to the lower of the two rows of ducts and, 





Tor Section AND Frep Hopper. 


SECTIONAL PLAN THROUGH 
AIR DUCTS OF RADIATOR 
AND HOT AIR SECTION 
7 











the bottom 


flowing 
edges, passes upwards and 


over 





ENGINEERS, CHEADLE 


HEATH. 








downwards through the 
wheat; it is collected in 
the adjacent rows and with- 
drawn by exhausting fans. 
The construction of the 
ducts is shown in Fig. 5. The ducts are welded in 
groups to rectangular end pieces, which are attached 
to the conditioner casing by brass screws. All the 
groups can be easily withdrawn. 

At this point it is necessary to explain why both 
hot water and hot air are used in the conditioner. It 
is essential to obtain a saturated atmosphere when 
conditioning. The temperature of the wheat should 
be raised so that diffusion of moisture takes place in 
it without any surface evaporation occurring. After 
a certain critical temperature is reached the transfer 
of moisture from the wheat to the air takes place until 
the latter is saturated. With a further rise of tem- 
perature the excess moisture, not having outlet by 
way of the air, is driven into and distributed throughout 
the wheat berry. The rate at which the moisture 
penetrates is dependent on the temperature, and the 
perfection of distribution on the time the wheat is 
being treated. Each grain of wheat is enveloped by a 
film of moisture and it is this layer of saturated air 
which effects the toughening of the bran so essential 
for its subsequent separation in the break rolls. 
The continual change of position of the wheat berry, 
in conjunction with its shape, prevents it remaining 
in contact with any part of the heating surface for a 
sufficient length of time to break down the film. 
In the early stages of treatment the hot air is drawn 
at low velocity through a column of grain approxi- 
mately 2 ft. deep. Later in the process provision 
is made for more rapid evaporation by drawing hot 
air through columns of grain approximately 8 in. 
deep. The hot air for drying is utilised at a tempera- 
ture of about 210 deg. F. on the inlet side of the con- 
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ditioner. The machine, incidentally, has two functions. 
It can be used to condition the wheat as described 
above or to dry out moisture from damp wheat. The 
two functions overlap to a certain extent; thus, when 
wheat is being conditioned, some drying takes place 
and when being dried only, a modification of the condi- 
tion of the wheat is frequently effected. 

Returning to a consideration of Figs. 2 and 3, below 
the four batteries of radiators at the top is a deep 
group of hot air ducts arranged parallel with the 
radiator sections. These are considerably larger and 
more widely-spaced than the ducts already referred 
to and, though of the same general cross-section, 
have their bottom edges turned outwards as shown. 
The grain passing through this group is less dense 
as the spaces between the ducts provide a more open 
flow. The hot air is not, however, delivered into all 
the ducts, but only into alternate rows. This will be 
clear from the right-hand side of Fig. 2. The air 
entering the ducts flows downwards round the bottem 
edges, then upwards and downwards through the grain 
to the adjacent row of air ducts. These ducts are stag- 
gered relatively to those below them and the air leaves 
at the opposite side, that is, the left-hand side in Fig. 2. 
The ends of each row of ducts in between the air trunk- 
ing are normally closed by a hinged door, an arrange- 
ment visible in Fig. 6, in which the doors are shown 
open and the trunking on the left-hand side has been 
removed. 

Below the group of large ducts is another radiator 
section surmounted by a row of small collecting ducts, 
and then come three groups of the large ducts. The 
upper group of the three forms a further hot-air drying 
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section, but the two lower are cooling sections. 
These ducts are covered, at the end remote from the 
trunking, by hinged doors. These permit of easy 
access for cleaning purposes. The cold air is controlled 
by slide valves fitted with graduated scales placed 
in the branch air trunks, as shown in Fig. 7. Cold air 
can, however, be drawn through the grain at any point 
before shutting down, an arrangement which enables 
the machine to be started without having to be emptied 


and re-filled with grain. The exhaust trunk is common | 
to both the heating and cooling sections, as will be | 


obvious from Fig. 2. It is also to be seen on the right 
in Fig. 1, while the hot-air supply trunk can be seen on 


the left in the same figure. The lowest group of | 


cooling ducts is made up of the small type, these being 


arranged transversely to those immediately above. | 


For an understanding of the direction of the several 
ducts, radiator elements and branch air trunking, 
reference should be made to the cross-sections of 
Figs. 12, 13, and 14, page 575. 

At the bottom of the machine, and immediately 
above the discharge gate, are a number of small hoppers 
which serve the purpose of feeding the wheat on to 
the gate. The construction of this part will be clear 
from the part-erected section shown in Fig. 8. 
Slides can be inserted over the small hoppers while 
the machine is full of grain so as to shut off the grain 
from the discharge gate. The circular holes shown 


are covered with sheet-iron plates which can be 
; 


removed for inspection of the discharge gate. The 
wheat falls on to platforms from which it is scraped 
off by the bars of the reciprocating gate, to fall into a 
ateep-sided hopper terminating in the outlet opening. 
The operating mechanism for the gate is shown in Figs. 
7 and 8. It is driven by a constant-speed shaft, an 
eccentric on which gives an oscillating movement to a 
slotted bar. The pin of the gate connecting rod is free 
to move in the slot, but its position is determined by a 
link coupled to a lever on which is hung an adjustable 
weight. The weight is set in accordance with the 
capacity required. A second lever on the weight shaft 
is coupled by a wire to the feed bucket, as previously 
stated. This lengthens or shortens the stroke of the 
gate in accordance with the position of the feed bucket, 
und thus the machine is kept full of grain indepen 
dently of the rate at which it is passing. The bottom 
hopper is shown in Fig. 9. The central pipe, with a 
conical cap, is provided for extracting any dust in the 
falling wheat, and is connected with the exhaust trunk 

It will be evident from the above description that 
the process of conditioning is not merely a matter of 
passing the wheat over heated surfaces, but that both 
temperature and humidity have to be very closely 
controlled. Considering the radiators first, the water 


for both the heating sections and the drying sections | 


is normally heated in a single calorifier, but in large 
machines each section has a separate one. The 
calorifiers are steam-heated and are of the tubular 
type with steam passing through copper tubes immersed 
in the water, which is circulated by a pump. Auto- 
matic temperature control is provided by a thermo- 
stat. The hot-air supply is derived from a single 
heater, local control being effected by sliding regulators 
on the branches leading from the main trunks to the 
duct systems. The heater consists of batteries of 
thermoplates heated by steam tubes passing through 
them and so shaped that the surface remains clean 
and free from dust deposits. 
is situated in a vertical air duct. 
control is effected by a thermostat. 
temperature recorders, with 24-hour charts, are also 
generally used. The conditioner is uot used for wheat 
only ; a variety of other grains with small berries 
can also be treated by it. It is made in a wide range 
of capacities and in sizes providing different moisture 
extraction rates for the same capacity. To give some 


General temperature 


idea of the size of the machine it may be mentioned | 


that a conditioner having an hourly capacity of 5 qrs. 
of wheat (2,520 lb.), and a moisture extraction rate 
of 2 per cent., would be 16 ft. high and occupy a floor 
space of 6 ft. 9 in. by 6 ft. 4 in. At the other end of 
the range is a machine with an hourly capacity of 
30 qrs. (15,120 Ib.), and an extraction rate of 44 per cent., | 
which is 53 ft. high by 9ft. by 11 ft. The heights given 
do not include the stand at the base necessary for access 
to the outlet and the cross dimensions are overall, that 
is, outside the various trunks and pipes. The weight 
of the higher machines is usually partly taken by 
intermediate floors. 








DISMANTLING OF THE WISHAW BLAsST-FURNACE PLANT. 
The blast-furnace plant at the works of Messrs. The 
Glasgow Iron and Steel Company, Limited, Wishaw, 
which has been closed down for several years, has passed 
into the hands of Messrs. Thos. W. Ward, Limited, 
Albion Works, Sheffield. The extensive plant includes 
six blast-furnaces, 67 ft. high and 24 ft. in diameter, six 
Ford and Moncur hot-blast stoves, a Silica-Gel plant, 
blowing engines, 20 Lancashire boilers, and turbo- 
exhausters. We understand that there is no anticipation 
of the plant being re-started and dismantling is to take 
place immediately. 
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SUSPENDED SPOT WELDER. 


Tue photograph reproduced on this page illustrates 
a convenient and efficient form of suspended spot 
| welder of the pinch type designed and constructed by 
| Messrs. British Insulated Cables, Limited, Prescot, 


-| Lancs, for motor-car work. Current is supplied to 


| the electrodes from a 35-kVA transformer enclosed in 
a light steel case and mounted on rubber-tyred wheels, 
so that the equipment can be easily moved from place 
}to place. The primary winding is provided with 
| eight tappings, so that eight different secondary 
voltages are available to suit the particular work in 
hand. The ends of the secondary winding terminate 
| in large cast contact blocks to which the flexible leads 
|to the welding head are connected. Where it is 
| necessary to use more than one welding head on a job, 
| the ends of the secondary are arranged so that three 
| different sets of connections can be used independently. 

In most cases the welding heads are pneumatic ally 
operated, as shown in the illustration, the pressure 
applied to the weld being varied by a valve on the 
transformer case. In use, the welding head is sus- 
pended from a crane or other convenient lifting gear 
and is placed in position over the parts to be welded. 
| The air valve is then opened and the electrodes come 
together. When sufficient pressure is exerted the 
current is switched on for a predetermined time, 
which is controlled autoniatically by means of a 
thyratron-contactor timer mounted on the transformer 
case. The operator then releases a trigger to open 
the electrodes, which may then be moved to another 
welding-point. A hand-operated electrode can also 
be used with this equipment, the work then being 
mounted on suitable jigs formed by heavy copper 
electrodes to which one end of the transformer secondary 
winding is connected, the other end of the winding 
being connected to an electrode to which pressure is 
applied by hand. The electrodes are in all cases 
water-cooled, the control valves for the water supply 
being mounted on the transformer casing. 

Although in the equipment illustrated the trans- 
former is mounted on rubber wheels which run on 








————————— 








the ground, it can, if more convenient, be suspended 
from an overhead gantry, this arrangement giving a 
clear floor space for handling motor-car bodies or 
other bulky parts. 








NOTES ON NEW BOOKS. 


DurinG the decade since 1927, when E. P. Warner, 
Professor of Aeronautical Engineering at the Massa- 
chusetts Institute of Technology, first published his 
book on the aerodynamics of aeroplane design, the 
developments in the subject have been at once so 
fundamental and so extensive as to demand a drastic 
revision amounting almost to a complete re-writing. 
In the theoretical and experimental fields the interim 
period has seen the provision of wind tunnels employ- 
ing compressed air, or large enough to accommodate 
full-sized machines, or designed to exhibit spinning 
characteristics, from which a mass of valuable design 
data has been achieved and many hampering prob- 
lems solved. Even more spectacular advances in 
practical aeronautics have realised the streamlined 
aeroplane, the cowled engine, the variable-pitch pro- 
peller, the wing flap, and a host of other improvements. 
A treatise on aerodynamical.design adequate for a 
competent student can, consequently, no longer be 
compassed in a single book, and this second edition 
of Warner’s Airplane Design comprises two volumes, 
of which the first has recently been published by the 
McGraw-Hill Publishing Company, Limited, at a price 
of 36s. It covers very comprehensively, but for 
the most part in a readable non-mathematical style, all 
that major section of the ae -rodynamic foundation of 
aeroplane design included in the term “ performance.” 
The author deals at length with the theory and prac- 
tical characteristics of aerofoils and propellers, treats 
generally of engine performance, and hence considers 
the performance of complete aircraft. Associated with 
the main theme are studies of boundary layer and skin 
friction, and of their influence on aeroplane wing 
design from the standpoints of surface texture and 
variable-lift devices. In a few instances research i 
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nowadays proceeding so rapidly that the author, for 
all his care, has been unable to present as complete an 
aerodynamical position as ted existed at the time 
his book was published, but for the most part such 
aspects are incidental to his principal subject, and do 
not detract from the merits of the book. On the other 
hand, the text will recommend itself to the British 
reader and to the advanced student by virtue of the 
excellent documentation and the extent to which 
original papers in English have been utilised. When 
the second volume, which is to deal with the aero- 
dynamical bases of stability and control, is published, 
the complete work will play a reputable part in aero- 
nautical education. 


A book which deals exclusively with the pickling 
of metals and alloys is somewhat of a novelty. The 
preparation of the pickling bath, the actual pickling 
operation, the means to be taken in order to prevent 
acid brittleness in the pickled material, the disposal 
and, later, the reconditioning of the spent acid or 
waste liquor, have all constituted problems which at 
different times have greatly exercised the minds of 
works’ officials, galvanisers more especially, and have 
formed the subject of papers read before technical 
institutions. But, so far as we are aware, all these 
problems have not hitherto been dealt with in a single 
comprehensive publication. The book, Le Décapage des 
Métaux et Alliages, by Mr. G. de Lattre, D.Sc., is 
therefore sure of a welcome. This work deals, in the 
first place, with theoretical data on the dissolution of 
metals in an acid medium, an introduction which leads 
to a correct interpretation of all occurrences in the 
actual pickling operation. Preliminary knowledge of 
this nature will enable the man in charge to obtain 
the best possible results, or, alternatively, to correct 
immediately any irregularity arising in the course of 
the process. The various methods of pickling are 
gone into, and the conditions to be fulfilled in order 
that the chemical treatment may produce a clean 
surface, while not impairing in any way the mechanical 
properties of the metal, are dealt with in detail. The 
reconditioning of spent baths, a problem alluded to 
above, is one of the many interesting subjects on which 
the author gives a large amount of information, a 
number of varieties in the ternary mixtures—water, 
acid, salts—being reviewed. One of the methods 
referred to for recuperating the metallic salts resulting 
from the pickling process is the method introduced 
by Mr. Charpy in 1906. The metals dealt with are 
carbon—and special—steels, cast iron, copper and its 
alloys, nickel silver, brass, aluminium and its alloys. 
The last chapter deals with retarding additions— 
mostly of an organic nature—intended to prevent both 
the hardening of the metal by adsorption of hydrogen, 
and an undue attack of the metal after removal of the 
surface oxides. The book has been compiled with 
great care and will appeal equally to scientists and 
to men engaged in the industry. It is issued at the 
price of 43 francs, in paper cover, by Messrs. Dunod, 
92, Rue Bonaparte, Paris VI. 


Popular versions of the growth and present activities 
of our various industries are always interesting to read. 
To the inquiring layman who takes an interest in 
practical things, the non-technical account is invalu- 
able, while it will aid the student in grasping the 
essential structure before he starts specialising. Since 
the days of Percy’s Metallurgy there have been several 
historical accounts of the iron and steel industry ; the 
most recent one, The Outline of Steel and Iron, by 
A. Allison, published at 6s. net by H. F. and G. Wither- 
by, Limited, of London, seeks to combine history with 
a survey of the production of iron and steel, of its com- 
position, and of metallurgical operations. The attempt 
has only been partly successful. An introduction deal- 
ing with first primitive extractions of iron is followed 
by chapters on the birth of the steel industry, on 
wrought-iron and cast-iron, on blast-furnaces and steel 
furnaces. While one or two loose expressions may be 
forgiven, as, for instance, the use of the word “ ma- 
chine ” in defining the blast-furnace, it cannot be too 
strongly emphasised that the method of presentation 
in books intended for the layman or student is very 
important. In this work there is too much reiteration 
of facts not requiring emphasis, certain chapters being 
mere accumulations of facts not joined by sequence. 
This is particularly the case when dealing with the 
composition of iron and steel, a multitude of analyses 
being given, so arranged that they convey little to 
the non-specialist. e author has, nevertheless, 
spared no effort to make the book interesting. Chap- 
ters on modern processes and on fabrication deal 
respectively with the positions up to 1900, and with 
subsequent progress, including electric and induction 
furnaces, pol with tilting and steam-hammers, rolling 
mills, wire-drawing, &c. The last chapter, on Science 
and the Iron and Steel Industry, is also more succinct 





in telling the layman exactly why so much research 
is being carried on in an old industry. One or two 
important statements need correction in any future 
edition, as, for instance, the explanation regarding the 
small number of blast-furnaces in use in 1932, and that 
given regarding the utilisation of Lincolnshire ores. 





The expressed desire to interest the general reader 
appears to have weighed rather strongly with Mr. C. W. 

onkin in compiling his book on Automobile Engineer- 
ing, although the standard primarily in view is stated 
to be the ordinary National Certificate in Automobile 
Engineering. Within this scope the book should be 
useful, but students should realise that such a subject can 
hardly be touched, let alone exhausted, in 185 pages ; 
a great deal must be left out. On these grounds it may 
excite surprise that chapters are devoted to heat, 
gases, expansion and compression of gases, fuels, 
magnetism and electricity, &c., but the English artisan, 
with his obligations to sport and the cinema, may well 
be forced to save time by learning science through 
technology. The book is published by Messrs. Edward 
Arnold and Company, London, at the price of 5s. net. 


To simplify the routine calculation of sags and 
stresses in overhead transmission lines, charts and 
graphs are indispensable, although each of the various 
forms in use has certain limitations due to assumptions 
embodied in the underlying equations. The parabolic 
formula is widely favoured, being sufficiently accurate 
and much less complicated than the exact treatment 
involving the hy rbolic solution of the catenary, and 
this formula has — used as the basis of the Universal 
Stress-Lag Chart for Power Line Computations, by 
Mr. J. T. Hattingh, B.A., D.Sc., which is published 
at the price of 12s, 6d. net by Messrs. Blackie and Son, 
Limited, of London and Glasgow. The parabolic 
solution gives satisfactory results for spans up to 
1,000 ft. under normal loading conditions, and, as the 
author points out, the errors in the formule are less 
than those arising from inaccuracies in the modulus 
of elasticity and the coefficient of expansion. Many 
universal charts tend to be confusing, but Dr. Hattingh 
appears to have succeeded in producing one which, 
with a little practice, can be used in field work. Series 
spans, and concentrated loading at mid-length of a 
messenger span, are other problems dealt with in the 
chart and accompanying letterpress, which together 
form a volume that is likely to be widely appreciated. 





There is much difference of opinion regarding the 
proper meaning of progress, and the full discussion 
of the subject involves a theory of values, and goes 
far beyond the bounds of the purely scientific into 
the realms of philosophy. It is easy to point to certain 
aspects of modern science that do not seem to indicate 
true progress—though this is not necessarily to 
be laid to the charge of science—but on balance, and 
taking a —— survey, it is surely futile to 
deny that real advance has been made in many direc- 
tions which unquestionably affect profoundly the 
well-being of the human race. In many cases the 
word “ progress,” as indicative of hope and stimulating 
sustained effort, may quite reasonably be employed, 
and the designation Pageant of Progress for a series 
of little books on certain branches of modern scientific 
achievement appears to be well justified. Especially 
is this so in the case of one of a series now under review— 
Flight To-day, by J. L. Nayler and E. Ower (Oxford 
University Press. Published by Humphrey Milford, 
London, at 38. 6d. net). The series is mainly intended 
for young people, but this elastic phrase can, in this 
instance, doubtless be stretched to include many of 
mature age, and the book will be read with interest 
by all who are in any way concerned with the develop- 
ment of aviation. In view of the vital significance 
of the subject in the defence of the country, and of its 
many commercial possibilities, and as a new and 
exhilarating sport, the present work should appeal 
to practically everybody who wishes to obtain a general 
and intelligent grasp of modera aviation without being 
unduly overburdened with.technicalities. The book is 
indeed a marvel of compression combined with an easy 
and interesting style ; is well illustrated, authoritative 
and reliable. Copies are obtainable direct from the 
Science Museum, South Kensington, 8.W.7, as well as 
from H.M. Stationery Office. 





Weep-Kintinc TRAIN ON THE GREAT WESTERN 
Rattway: Erratum.—lIn the description of the above 
train, in our issue of May 7, page 530, it was stated that 
one purpose of the rail- was to obviate any risk 
of chemical action. e are informed, however, by 
Messrs. The Chipman Chemical Company, Limited, that 
the purpose is solely to prevent wheel-slip in following 
trains, the cemieal esol having no deleterious action 
on the rails, fastenings, or sleepers. 





LETTER TO THE EDITOR. 


VIBRATION IN STEAM-TURBINE 
BUCKETS AND DAMPING’ BY 
IMPACT. 


To THE Eprror oF ENGINEERING. 

Str,—I should like, with your permission, to explain 
how a resonant vibration absorber can, in general, 
work without damping. This action is questioned in 
the letter from Mr. Evelyn 8S. L. Beale in your issue of 
April 16, page 440. In the particular case under 
discussion, the impactor, whether damped or not, 
will have no effect as a vibration absorber apart from 
impact, because, as Mr. Beale correctly points out, its 
—— point is near the bucket root. 

he action of a vibration absorber is as follows :— 
If an elastically supported main mass (1) is subjected 
to a periodic disturbing force F sin wt, and an absorbing 
mass (2) is connected by “* springs "’ (real or equivalent) 
to the mass (1), it may be shown that, if the natural 
frequency of the motion of the mass (2) relative to the 





mass (1) is made equal to 7 then the amplitude of 


motion of the main mass (1) will be zero at all times. 
The auxiliary mass (2) vibrates in opposite phase to the 
disturbing force F sin wt with such an amplitude that 
the reaction it exerts on (1) through its “ spring” 
connections is equal and opposite to F sin wt, so that 
the resultant force on (1) is zero. Since the main mass 
(1) has then no oscillatory motion, it absorbs no energy 
from the disturbing force, so there is none required to 
be dissipated. Damping is, therefore, not an essential 
in the make-up of a vibration absorber; in fact, such 
a device is theoretically most effective at a given 
frequency when it is undamped. The effect of any 
——s which may be introduced is to broaden the 
range of frequencies partially absorbed, but at the cost 
of failure to effect complete absorption at any one 
frequency. 

The frequency absorbed by a vibration absorber in 
which centrifugal force replaces the controlling spring 
on mass (2) is a constant proportion of the rotational 
speed, but investigation shows that this does not 
apply to the pair of new free frequencies introduced by 
the absorbing mass, and these may cause trouble by 
resonance with other components of the disturbing 
force or torque. 

Yours faithfully, 
GrorGE 8. Bower. 
90, Oxford-street, 
Barrow-in-Furness, N. Lancs. 
May 11, 1937. 








FURNACE-CHARGING AND INGOT- 
HANDLING MACHINES. 


An interesting series of machines for use in steel, 
vr other metallurgical, works is illustrated in Figs. 1 
to 5, on pages 578 and 582. The series comprises 
machines for furnace-charging and for handling ingots 
or forgings, these latter being suitable for loading 
furnaces or handling ingots under the hammer. The 
machines, which are built by. Messrs. Dango und 
Dienenthal, of Siegen, Germany, differ considerably 
in their individual design, but have the common feature 
that they are all carried on road wheels and are not 
restricted to rail tracks. This clearly increases their 
range of applicability, as they may be run about a 
shop floor and around obstructions, or may be employed 
to serve a number of furnaces or hammers. The 
machines are also all electrically driven, being supplied 
with power either from a trolley wire or by means of 
a flexible cable. 

The example shown in Fig. 4, on page 582, is a 
box-charging machine, the general arrangement of which 
will be clear from the illustration. It is suitable for 
charging open-hearth, electric, and various other types 
of furnace. The arm, carrying the charging box, is 
mounted in a cradle pivoted at a point near to its rear 
end and guided at its front end by the channel-frame 
which is clearly shown in Fig. 4. The arm is raised 
and lowered by the 150-mm. (5-9-in.) ram carried in 
front of the chassis. This is supplied with oil at a 
pressure of 80 kg. per square centimetre (1,137 lb. per 
square inch) from a rotary oil pump driven by a 
10-h.p. motor. 

The ram crosshead is attached to the cradle by 
swinging links, as shown, and the weight of the arm 
and cradle are balanced by the counterweights, which 
may be seen at the rear of the machine. The charge 
is tipped ,4 rotating the arm on its own axis, this 
movement being carried out by the 100-mm., (3-9-in.) 
ram fixed on the upper side of the cradle. The hinged 

ipes supplying this ram can clearly be seen in the 
illustration. The box, which has a weight of about 
450 kg. (990 Ib.), has a loading ~ P of 1,550 kg. 
(3,400 Ib.). The machine is carried on three cast-iron 
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wheels fitted with solid rubber tyres, the rear wheel 
serving both for steering and for propelling the machine. 
It is driven by a 10-h.p. electric motor through gearing 
which gives a travelling speed of about 60 m. (196 ft.) 
a minute. The wheel and its driving gear are carried 
by a pivot and are swung for steering by means of a| 
hand wheel operating a bevel gear 
Another charging machine of quite different detail 
design is illustrated in Figs. 2 and 3, on this page. In 
this case the arm carrying the charging box is pivoted 
at the front of the chassis and is raised or dipped by 
a ram connected to its rear end. The ram cylinder is 
carried on trunnions about mid-way of its length. | 
The arrangement will be quite clear from Fig. 2. The | 
stroke of the ram is such that the charging box may be 
brought down to floor level for loading. The arm 
proper is carried in a hollow casting cut away at one 
side. The pivots are mounted on this casting, while 
the tilting ram connected to its rear end. The 
charging ram is carried in two bearings in this casting, 
one being situated at the casting pivot point and the 
other farther back alongside the wire-rope pulley, 
which can be seen in both Figs. 2 and 3. This pulley 
is mounted on the end of the arm and serves to rotate 
it for tipping the charge, an operation which is per 
formed by a second ram cylinder lying horizontally 
on the left-hand side of the machine and clearly shown 
in plan in Fig. 3. The ram is of the double-ended type 
ind has a piston rod of smaller diameter passing through 
glands at each end of the cylinder. The rods carry 
pulleys at their outer ends which are engaged by a 
wire rope; the latter also passes over the pulley on the 
end of the charging arm and over guide pulleys carried 
vertical pivots. These pulleys can be seen in 
Fig. 3. The ends of the rope are se¢ ured to the cy linder, 
the upper connection being clearly shown in the same 
The effect of the arrangement is that as the 


is 


hygure 

ram moves towards the rear end of the cylinder the 
rope system rotates the arm and tips the charge, 
reverse movement restoring the box to the loading 
position. The ram cylinders are supplied with oil 
under pressure from a Lauf-Thoma rotary pump 
ituated on the right-hand side of the machine and 


driven by a 10-h.p. Schorch motor running at 955 r.p.m 
Che machine by a 15-h.p. Schorch 
motor running at 720 r.p.m., and situated below the 
chassis, It drives the rear wheel through gearing as 
shown in Fig. 2. The various controls are within easy 
reach from the driver's seat at the rear of the machine 
lhe steering arrangement of a hand-wheel 
ind column operating through bevel gear, as in the 
machine previously described. The two motions of 
the charging arm are controlled by two levers operating 
valve boxes situated on each side of the driver. The | 
travel of the machine on its road wheels is directed 
by means of a reversing controller situated below the | 
driver’s seat and operated by a foot pedal, depression | 
of the pedal in one or other direction causing the | 
machine to travel either forwards or backwards. As 
will be seen from Figs. 2 and 3, there is a fourth control | 
consisting of a long horizontal lever lying alongside | 
the steering wheel. This operates a bolt which serves 
to lock the box in position on the end of the charging 
arm and is not normally operated during the working 
of the machine. The box, as will be seen, fits over 
an inclined tapered plate at the end of the arm| 
and is locked when the bolt is moved to its forward | 
position. 

A machine generally on similar lines to that shown 
in Figs. 2 and 3, but without any arrangement for 
rotating the arm, is shown in Fig. 1. This machine is 
designed for carrying ingots from a furnace to the 
hammer, or for placing ingots, or other work pieces, | 
in annealing or heat-treating furnaces. In place of | 
the rotating gear, the arm is furnished with a pair of 
jaws at its outer end which are opened and closed by | 
means of a ram, the cylinder of which is carried in the 
hollow rear part of the arm. The arrangement will be 
clear from Fig. 1. The machine can carry loads up 
to 1,000 kg. (1 ton). The pump serving the ram cylin- 
ders driven by a 10-h.p. motor and the 12-h.p. | 
reversing travelling motor gives the machine a speed 
of 80 m. (262 ft.) per minute. Fig. 1, illustrating this | 
machine, shows the arrangement of the flexible cable | 
connection which is common to this and other machines. 
To keep it off the floor, the cable makes connection to 
the machine through a protecting bell carried at the top 
of a collecting pole mounted on the chassis. From | 
the bell, the cable is carried over two fixed and two 
suspended pulleys to the switch-box on the wall. As | 
will be obvious, movement of the machine away from 
the position shown in Fig. 1 will cause the cable to 
pay-out and lift the suspended pulleys. The normal 
length of cable allows of a travel of the machine of about 
25 m. (82 ft.) in any direction, or a total travel along the | 
wallof 50m. Greater range may naturally be obtained | 
by providing a series of cable stations. 

The fourth machine, that shown in Fig. 5, page 582, is 
of somewhat different type and is employed for manipu- 
lating heavy forgings under the hammer or hydraulic 
press. It can deal with pieces up to a weight of 
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2,000 kg. (2 tons). As will be seen, the forging or 
ingot is gripped by jaws, which are operated by a ram in 
a way similar to that of the machine shown in Fig.1. A 
second hydraulic ram serves to move the ingot up 
and down during forging, while it is also rotated by an 
hydraulic gear. It may be continually rotated in 





1 oe 

' a Ji $ orch -Motor 
~ hy — 

»] 

















~4+4}-| -segg-———— 


es! | 








== bill eet --- 





— 














igs 1. “ENGINEERING” 

either direction during forging at a speed up to 15 r.p.m. 
The rotary oil pump, which is driven by a 19-h.p. 
motor, delivers pressure oil at 80 kg. per square centi- 
metre (1,137 lb. per square inch). The travelling 
motor is of 20-h.p. capacity, and propels the machine in 
either direction at a speed of 60 m, (196, ft.) per minute, 
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Fie. 5. Burners Firtep to Bittet-HEeatrna FuRNACE. 


THE ROTAVAC OIL BURNER. 


THE efficient atomisation of the fuel is of great 
importance in oil burners, as apart from the direct loss 
in efficiency, a streaky flame composed of burning 
drops of oil will lead to a rapid deposition of carbon 
in the furnace, with concomitant short life for the 
refractory brickwork and heavy maintenance costs. 
A somewhat novel method of securing effective atomisa- 
tion is employed in the Rotavac oil burner, de by 
Messrs. Nu-way Heating Plants, Limited, Macdonald- 
street, Birmingham, 5, the essential principle being 
that advantage is taken of the partial vacuum created 
at the axis of a body of air rotating at high velocity 
to obtain a fuel velocity which can only otherwise 
be secured by a high gravity head or by a mechanical 
pump. The normal level of the fuel is that of the jet, 
and the vortex vacuum is employed to draw the oil 
into the burner. In these circumstances, the velocity 
of the oil is exactly proportional to the quantity of air 
used, the relationship holding good for all velocities. 
As a result, the burner can be controlled throughout its 
whole range by merely varying the air quantity. The 
oil is introduced into a partial vacuum, and the rarefied 





atmosphere is of considerable value in assisting the 
disintegration of the stream resulting from the high 
velocity and the centrifugal force. 

The burner is illustrated in Figs. 1 to 4, above, 
while Fig. 5 shows a typical application. It will 
be seen from Figs. 2 and 3 that the burner consists of 
a bored cylinder a, into which fits the flame regulator 6. 
The latter consists of a sleeve with a flange abutting 
against a collar on the main burner body at the rear. 
It is provided with a port » as shown in Fig. 4, and can 
be rotated to regulate the flame length by means of the 
two knobs shown in Fig. 2. The front end of the sleeve 
is reduced in diameter, as shown in the same figure, 
and embraces the nozzle c. A vortex sleeve d is 
permanently fixed to the jet casing ¢,so as to protect 
the jet when the burner is dismantled. The jet nipple f 
is of special steel, inserted into the stem of the jet 
casting. The jet end of the sleeve d is counterbored to 
receive the vortex cone g, which is a push fit into the 
sleeve, and has the nozzle h permanently fixed to it. 
Air adjustment is made by means of a butterfly valve 
i in the pipe flange of the air connection. The hand- 
wheel j controlling this valve has a graduated friction 
dise serving the dual purpose of metering the air and: 





Fig. 2. 
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preventing oscillation of the valve. Fuel adjustment 
is effected by the valve k, which consists of a threaded 
spindle with a hole drilled at the front end and with 
narrow side slots through which the flow of oil is 
controlled by turning the spindle. An inner gland 
is provided to prevent leakage as shown, and the spindle 
is turned by means of a thimble | provided with micro- 
meter graduations. 

Oil is led to the jet by the curved pipe m shown in 
Figs. 2 and 3, fixed in the jet casting. The packing 
in the gland on this pipe nips the pipe and serves to 
maintain the jet casting, flame regulator sleeve, and 
other associated parts in their correct relative positions. 
The detachable parts are sliding or push fits one inside 
the other, and to dismantle the burner, only the pipe 
gland need be slackened, enabling the whole inne 
assembly to be withdrawn axially in one unit from the 
burner body, the latter being left in position in the 
furnace. 

The air for combustion, having passed the valve /, 
centers the flame length-regulator sleeve by passing 
through the port », Fig. 4. Part of the air then passes 
round the vortex sleeve d, and enters it through the 
tangential ports o, Fig. 4. The air is thus given the 
whirling effect to create the vortex at the jet, and a fine 
mist is produced which is carried along the vortex 
nozzle. A certain amount of the fuel is deposited by 
centrifugal force in a film round the inner wall of the 
vortex nozzle. This is re-atomised at the extreme 
end of the nozzle, which is made with a sharp edge, 
by the remainder of the air which has passed through 
the ports p, Fig. 2, in the front end of the vortex 
sleeve. As already mentioned, the relative proportions 
of the air passing through the ports o and p can be 
altered by rotating the flame length-regulator sleeve. 
This has the effect of altering the angle of divergence 
of the flame at the nozzle, thus enabling the length of 
the flame to be adjusted while the burner is in use. 
The shape and relative proportions of the vortex 
chamber and of the jet head have been developed 
experimentally to give the maximum jet suction. 

The arrangements for maintaining the level of the 
fuel at the jet are illustrated in Fig. 1. The fuel 
is fed by gravity from the oil-storage tank, shown 
on the left, through a stop valve and filter, to a unit 
control tank mounted below the level of the burner. 
The fuel level in the tank is kept constant by a float- 
operated valve. The main air supply to the burner is 
maintained by a fan through the duct shown at the 
bottom of the drawing, and it will be noticed that the 
duct is tapped and a connection made to the control 
tank above the oil level. A vent cock is provided on 
the tank, thus permitting a continuous flow of ait 
through the tank. A cock in the air inlet pipe gives 
initial adjustment to the flow of this air, thus maintain 
ing a pressure in the tank which is just sufficient to 
overcome the resistance to flow of the fuel to the burner 
caused by friction and the negative head. A neutral 
pressure at the jet is thus obtained, and as the vacuum 
is the only force producing the velocity of discharge, the 
ratio of air to oil remains constant, as stated earlier. 
Once the correct mixture is secured, it is thus sufficient 
to operate the air regulator valve in order to obtain all 
the flame sizes required within the range of the burner. 
It is therefore only necessary, in arranging for auto- 
matic control, to provide an eclectrically-operated valve 


/ 
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in the air pipe to the burner, and to operate this valve 
from a thermostat or pressure switch to control the 
flame size according to the temperature and pressure. 
The installation shown in Fig. 1 is for a central-heating 
plant, and it will be seen that room and boiler thermo- 
stats are introduced into the circuit of the valve motor 
so that the flame size is regulated by the temperature 
difference. If the burner be extinguished by failure 
of the air supply, the fuel supply to the burner will also 
cease, since there will be no pressure in the control 
tank to raise the fuel to the burner. Complete protec- 
tion is thus afforded against the danger of oil flooding 
in such circumstances. Several burners can be supplied 
from one unit control tank, and controlled simul- 
taneously by one air valve. This feature is of value 
in cases where a furnace is fired by a number of burners, 
and controlled either by hand or thermostatically. If 
desired, the burner may be applied to the usual type 
of gravity-fed installation, in which case both the 
air and fuel are independently regulated. An installa- 
tion of this type is illustrated in Fig. 5. 

The atomising efficiency of the vortex is illustrated 
by the fact that the burner with an air pressure of 
approximately 25 in. water gauge will efficiently handle 
fuel oils up to 1,500 sec. viscosity (Redwood No. 1) 
without preheating either the oil or the air. With 
such heavy fuel it is, of course, necessary to feed the 
oil under pressure to overcome the high resistance to 
flow in the pipe lines. The scope of application of a 
fuel of this viscosity is limited, but in certain cases 
it can be successfully applied. For oils up to 200 sec. 
viscosity, which includes the majority of waste lubri- 
cating oils from engine sumps, fuel pressure by pump 
is unnecessary. The high degree of atomisation 
obtained with the burner promotes a high thermal 
efficiency, as indicated by the flue gas analyses given 
below, which are from an actual installation taken 
with an Orsatt apparatus : 

Neutral flame (approximately): CO,, 14-8 per cent. ; 
Og, 1-2 per cent. ; CO, Nil 

Oxidising flame, CO,, 12-5 per cent. ; 
cent. ; CO, Nil. 

Reducing flame (strong) : COg, 15-4 per cent. ; 
0-4 per cent. ; CO, 0-7 per cent. 


Og 4°3 per 
Os 








CONTRACTS. 


Messes. Joun Tuomrson Water Tuse Borers, 
Limirep, Wolverhampton, have received several repeat 
orders for their Beta boilers. These comprise two 
boilers for Messrs. Randfontein Estates Gold Mining 
Company, Limited ; asix-drum boiler for Messrs. Scottish 
Oils, Limited, Glasgow ; a four-drum boiler for Messrs. 
Associated Portland Cement Manufacturers, Limited, 
Westminster ; and a four-drum boiler for Messrs. Evans 
and Bevan, Limited, Neath, Glamorgan. A repeat order 
for a Gamma-type boiler has also been received from 
Messrs. Demerara Electric Company, Limited, George- 
town, British Guiana. Another order refers to a La Mont- 
type boiler, having a maximum continuous evaporation 
of 350,000 Ib. per hour for the Deptford West Power Sta- 
tion of the London Power Company, Limited. 

Messrs. THe Parsons ENGINEERING COMPANY, 
Limrrep, Town Quay Works, Southampton, who received, 
in July last, an order from the Commonwealth of Australia 
Government for a 53/70-h.p. petrol engine of the M4M- 
type, fitted with 2: 1 reducing gear and electric starting, 
were asked to supply a second similar set some two months 
later, and are now on the point of shipping to Australia 
a third set. 

Messrs. Tue Generat Evectrric Company, Limrrep, 
Magnet House, Kingsway, London, W.C.2, have received 
# contract for 12 months’ supplies of Osram general- 
service and train-lighting lamps covering the Great 
Western Railway Company's requirements of electric 
lamps for this period. 

Messrs. Artsa Craic, Limrrep, Strand-on-the-Green, 
Chiswick, London, W.4, have supplied a two-cylinder, 
16/24-h.p. Diesel engine for installation in a general- 
service launch for use at Brownsea Island, and a three- 
cylinder 24/36-h.p. Diesel engine for fitting in a motor 
tug at Valparaiso, belonging to the Pacific Steam Naviga- 
tion Company. 

Messrs. Cammecti. Larrp anp Company, LIMrrep, 
Birkenhead, have received an order from Messrs. British 
Tanker Company, Limited, London, to build a tanker 
similar to those which they have recently built for this 
company. The vessel will have a length, between 
perpendiculars, of 464 ft. 2 in., and a deadweight carrying 
capacity of 12,250 tons. 

Messrs. Josern Bootrn anv Brorsers, Limirep, 
Union Crane Works, Rodley, near Leeds, are to supply a 
3-ton steam travelling crane for the new London and 
North Eastern Railway steam and electric-locomotive 
running shed, which is to be built at Darnall, Sheffield, 
in connection with the electrification of the lines between 
Manchester, Sheffield and Wath. 

Messrs. Cowans, SHELDON AND Company, LIMITED, 
Carlisle, are to build three 70-ft. diameter locomotive 
turntables for the above-mentioned locomotive shed at 
Darnall. 








INSTITUTION OF MUNICIPAL AND County ENGINEERS. 

-The annual meeting and conference of the Institution 
of Municipal and County Engineers will be held at 
Bournemouth from June 23 to 26. 
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BOOKS RECEIVED. 


Iowa State College of Agriculture and Mechanic Arts. 
Bulletin No. 128. Thermal Expansion of Typical 
American Rocks. By Jonn H. GrirrirxH. Ames, 
Iowa, U.S.A.: Iowa State College of Agriculture and 
Mechanic Arts. [Free.] 

Instructions in Engineering Design. Volume l. Vertical 
Steam Engine. By H. P. Puuror. London: Long- 
mans, Green and Company, Limited. 1 

Reinforced Concrete Construction. Volume I. 
mental Principles. By Grorce A. Hoor. Revised 
by Proresson Harry E. Putver. Fourth edition. 
London : McGraw-Hill Publishing Company, Limited. 
[Price 24e.] 

Rigid Frame Bridges. 
Association. [Free.] 

Ministero dei Lavori Pubblici. 
Interna. Sulle Vie Navigabili e 
Annuale. Anno 1935. Rome: 
dello Stato. [Price 30 lire.] 

Mosquito Control Engineering. A Series of Articles 
Reprinted from “‘ Engineering News-Record.” New 
York: Editorial De ment, “‘ Engineering News- 
Record " Offices. [Price 1 dollar.] 

War Office. Military Engineering. 
Supply. 1936. London: H.M. 
[Price 10s. net.] 

Metal Aircraft Construction. A Review for Aeronautical 
Engineers of the Modern International Practice in Metal 
Construction of Aircraft. Third and revised edition. 
By M. Lanotey. London: Sir Isaac Pitman and 
Sons, Limited. [Price 15s. net.] 

The Ohio State University. The Engineering Experiment 
Station. Bulletin No. 94. The Use of Syenites in 
Semivitreous Ware. By C. J. Kornic. Columbus, 
Ohio, U.S.A.: The Director, The Engineering Experi- 
ment Station, The Ohio State University. [Price 40 
cents.] 

The Umited States National Bureau of Standards. Cir- 
cular No. C414. American Standard Specification for 
Dry Cells and Batteries. Washington : Superintendent 
of Documents. [Price 5 cents.] 

The United States National Bureau of Standards. Mis- 
cellaneous Publication No. M154. Summary Report of 
the National Bureau of Standards Research on the 
Preservation of Records. By A. E. Krmperty and 
B. W. Scripyer. Washington: Superintendent of 
Documents. [Price 10 cents.] 

Patents for Inventions. A Concise Guide for Inventors 
and Patentees. By Reotnatp Happan. London: 
Sir Isaac Pitman and Sons, Limited. [Price 3s. 6d. 
net.] 











London: Cement and Concrete 
Statistica della Navigazione 

Laghi. Bollettino 
Istituto Poligrafico 


Water 
Office. 


Volume VI. 
Stationery 


Englisches Handwérterbuch. By Drs. M. M. ARNOLD 
Scuréex and P. L. Jaxcer. In fourteen parts. 
Part 2. Heidelberg: Carl Winter's Universitéts- 
buchhandlung. part.] 


[Price 2-25 marks per 
American Society for Testing Materials. Proceedings of 
the Thirty-Ninth Annual Meeting Held at Atlantic 
City, N.J., June 29 to July 3, 1936. Volume 36. 


Part 1. Committee Reports ; New and Revised Tenta- 
tive Standards; Tentative Revisions of Standards. 
Part Il. Technical Papers. Philadelphia, Pa., U.S.A.: 


Offices of the Society. [Price 6 dollars per part. 
Goods-by-Road Transport A.B.C. 1937. Second edition. 
Compiled by G. H. Bertinson. Birmingham : 
Transport Publishing Company. [Price 2s. 6d.] 
Wahracheinlichkeiten und Schwankungen. Edited by 
Proressor Dr.-Inc. Lussercer. Berlin: Julius 
ae. [Price 8-40 marks.] 
United States Bureau of Labor Statistics. Bulletin No. 
623. Wages, Hours and Working Conditions in the 
Bread-Baking Industry, 1934. Prepared by the Divi- 


sion of Wages, Hours and Working Conditions. 
Washington: Superintendent of Documents. [Price 
20 cents.] 

Dominion 


Canada. Department of Mines and Resources. 
Water and Power Bureau. Water Resources Paper 
No. 75. Surface Water Supply of Canada. Artic 
and Western Hudson Bay Drainage (and Mississippi 
Drainage in Canada) in Alberta, Saskatchewan, Mani- 
toba and Western Ontario. Climatic Years 1933-34 
and 1934-35. By D. B. Gow and O. H. Hoover. 
Ottawa: The Controller, Dominion Water and Power 
Bureau, Department of Mines and Resources. [Free.] 

Selected Writings of Abram S. Hewitt. Edited by ALLAN 
Nevins. New York: Columbia University Press. 
London: Humphrey Milford. [Price 17s. 6d. net.} 

Ministero dei Lavori Pubblici. Ufficio Idrografico del Po. 
Sezione di Torino. Annali Idrologici, 1935. First ~~ 
Rome : Istituto Poligrafico dello Stato. [Price 20 lire.]} 

Air Ministry. Statutory Rules and Orders, 1937. No. 378. 
Air Navigation. The Colonial Air Navigation (Appli- 
cation of Acts) Order, 1937. London: H.M. Stationery 
Office. [Price 3d. net.] 

The British Chamber of Commerce, Paris. Annual Report 
for 1936. Paris: Offices of the Chamber. 








Barrish STanDARD PLUG CoNNEcTORS FOR BELL AND 
TELEPHONE Cracurts.—For low-voltage bell and tele- 
phone circuits which are not connected to the electricity- 
supply mains, it is important that the plugs and sockets 
should not be interchangeable with those connected to 
the mains. Similarly it is important that portable 
private telephones and other low-voltage equipment 
should not be capable of being plugged into Post Office 
telephone extensions. A special plug and socket has, 
therefore, been designed and standardised at the request 
of the Wiring Regulations Committee of the Institution 
of Electrical Engineers, to meet the requirements of 
private low-voltage circuits. These connectors are dealt 
with in specification No. 732—1937, issued, price 2s. 2d. 

t free, by the British Standards Institution, 28, 
Victoria-strect, London, 8.W.1. 





[May 21, 


1937: 





TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the ioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 

X-Ray Equipment. Municipality of Port Elizabeth- 
South Africa ; June 10. (T.Y. 31,373.) 

Boiler Rivets, pan-head, ellipsoidal-head, countersunk- 
head, and snap-head, of various sizes, to C.M.E. specifi- 
cation No. 67-1937. Stores Department, South African 
Railways and Harbours, Johannesburg; June 7. (T. 
31,375.) 

Parachute steel, 
ane. South African Railways 
Johannesburg ; June 1. (T. 31,378.) 

Laundry Equipment, including laundry and domestic- 
type washing machines, a hydro-extractor, ironing 
machine and drying room. Municipality of Port Eliza- 
beth, South Africa: June 10. (TY. 2,563.) 

Central-Heating Installations including automatic 


6,000-gallon 
Harbours, 


Tanks, two, 


and 


Water 


stokers, vertical cross-tube boilers and f pumps. 
Public Works Department, Pretoria; June 8. (T.Y. 
2,564.) 


Refrigerating Plant for meat and vegetable cold stores 
and mortuary at Pinelands Sick Home, Cape Town. 
Public Works Department, Pretoria ; June 11. (T. 2,565.) 

Transformer-Oil Treatment and Testing Apparatus, 
comprising two 12-in., and one 7-in. rtabie filter 
= with drying ovens, and three oil-testing sets. 

-ublic Works Department, Wellington, N.Z. ff é 
2,574.) 

Irrigation Pumps, centrifugal and _ transportable. 

Ministry of Finance, Cairo, Egypt ; June 16. (T.Y. 2,576.) 








PERSONAL. 


Mr. Davin Brownie informs us that the number of 
his house has been altered from 46 to 56, Grange-road, 
Ealing, London, W.5. 

Messrs. THe Vator Company, Limrrep, Wood-lane, 
Bromford, Birmingham, have appointed Mr. P. 8. 
Drinkwater sales manager in place of Mr. C. W. Jamieson, 
who has resigned that position and left their service. 

Mr. Gitzs P. E. Howarp has joined the board of 
directors of Messrs. Hayward-Tyler and Company, 
Limited, Luton, Beds. 

Messrs. Brirannia Batrerizs, Limirep, 10, Chitty- 
street, London, W.1, have recently appointed Mr. H. 
Sanderson their manager for the Leeds area, Mr. N. E. 
Cooper, manager for the Manchester area, Mr. E. C. 
Robinson, manager for the Newcastle area, Mr. A. G. 
Graham, manager for the Western area, and Mr. C. Wilson, 
manager for the Southampton area. 

Mr. Percy Grirritx, M.Inst.C.E., 39, Victoria-street, 
London, 8.W.1, secretary of the Institution of Water 
Engineers from 1899 to 1921, has been elected an honorary 
member of that Institution. 

Messrs. MeTALELEcTRIC Furnaces, Limirep, Corn- 
wall-road, Smethwick, Birmingham, who have just 
completed an extension to their works, have recently 
acquired the contro! of the Russ patents in Great Britain, 
these furnaces being particularly suitable for the melting 
and heat treatment of light-metal alloys. They have 
also secured the licence and control, in Great Britain, 
of the Tagliaferri iron and steel melting furnaces. 








LAUNCHES AND TRIAL TRIPS. 


“* FENELLA.”—Twin-serew passenger steamer specially 
designed for winter service to and from the Isle of Man 
and also to relieve the heavy summer traffic ; Parsons 
turbines with single-reduction gearing. Trial trip, 
April 21 and 22. Main dimensions, 327 ft. 7 in. by 

ft. by 26 ft. Built by Messrs. Vickers-Armstrongs, 
Limited, Barrow-in-Furness, for Messrs. The Isle of Man 
Steam Packet Company, Limited, Douglas, I.o.M. 

** BACHAQUERO.””—Twin-screw oil-tank steamer for 
service between the oil-loading terminals of Lagunillas 
and La Salina, on Lake Maracaibo, Venezuela, and the 
oil-refining terminal at San Nicholas, Aruba Island, 
Netherlands West Indies; triple-expansion engines 
installed by Messrs. The North-Fastern Marine Engin- 
eering Company, Limited, Wallsend-on-Tyne. Launch, 
May 7. Main dimensions, 365 ft. 3 in. by 64 ft. by 18 ft. 
Built by Messrs. Furness Shipbuilding Company, Limited, 
Haverton Hill-on-Tees, for Messrs. Lage Shipping Com- 
pany, Limited, London (Messrs. Anglo-American Oil 
Company, Limited, managers). 

‘“* BIDDLESTONE.”’—Single-screw cargo steamer ; double 
compound engine, operating in conjunction with an 
exhaust turbine working on oes shaft ing through a 
gearbox, installed by Messrs. White’s Marine Engineering 
Company, Limited, Hebburn-on-Tyne. Launch, May 10. 
Main dimensions, 400 ft. by 54 ft. by 29 ft. Built by 
Messrs. Short Brothers, Limited, Pallion, Sunderland, 
to the order of Messrs. White Shipping Company, Limited, 
Newcastle-upon-Tyne. 

“ Hopecast_e.”’—Single-screw cargo motorship ; Swan, 
Hunter-Doxford reversible, beret ggg ne two-cycle, 
airless-injection oil engine. rial trip, May 10. Main 
dimensions, 412 ft. 3 in., 57 ft. 3 in., by 38 ft. Built and 
engined by Messrs. Swan, Hunter, and Wigham Richard- 
son, Limited, Wallsend-on-Tyne, for Messrs. The Novo- 
castria Shipping Company, Limited, Newcastle-upon- 





Tyne. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade.—Business on the Welsh steam 
coal market last week was severely curtailed on account 
of the Coronation celebrations and the approach of the 
holidays. There was no falling off in the interest 
displayed by customers in the principal overseas trades, 
however, and all grades were in sustained demand. 
Collieries, as a rule, could accept very little fresh business 
for early delivery and they were hard pressed to maintain 
production at a sufficiently high level to fully cover their 
standing commitments. In several cases, deliveries 
were in arrears. Offers of coal on the market were 
restricted to occasional small parcels and consequently 
astrong tone ruled. The demand for the large grades was 
again considerably in excess of the supply available 
for early delivery and the small lots offered on the market 
were eagerly sought while values were well sustained 
at recent high levels. The strength of the washed-small 
and sized kinds showed no sign of relaxing, and outputs 
of these descriptions were almost fully disposed of over 
the remainder of the year and there was therefore little 
prospect of supplies becoming any more freely available. 
Throughs were also only sparingly offered to meet a 
sustained request and prices were firm, while cobbles and 
nuts, though not so active, were steadily held. Cokes 
remained active but supplies were still considerably 
insufficient to meet the need and high figures were 
quoted. Patent fuel and pitwood were not too plentiful 
and firm. 


The Iron and Steel Trade.—The iron and steel and 
allied trades of South Wales and Monmouthshire displayed 
a good activity last week. All concerns remained well 
engaged in making deliveries under standing orders 
and were still unable to accept much fresh business. 
There was no sign of slackening in demand and all 
branches of the industry displayed a strong tone. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Steel production has been maintained 
throughout the holidays, and the engineering trades 
resumed operations to-day after a two days’ setdown. 
There is a brisk demand for all classes of steel. The 
condition of the steel trade generally is reflected in the 
annual report of Messrs. The Park Gate [ron and Steel 
Company, Limited. The report states: ‘‘ The demand 
for steel increased very rapidly during the year and out- 
put exceeded all records, but conditions were difficult 
for all steel works owing to the rise in prices of fuel, 
scrap, and other raw materials, as well as increases in 
wages. These difficulties, common to all steel makers, 
were the more severely felt at Park Gate because of the 
reconstruction programme. When this was adopted 
it was thought that it might be spread over three years, 
but the rapid growth of demand for steel brought about 
a situation that in the opinion of the Board made it 
necessary to carry the reconstruction through with the 
minimum of delay. Nearly all the older parts of the 
works were affected, and output at the highest possible 
capacity and reconstruction had to be carried on together, 
involving considerable increase in cost. During the 
year, 174,5291. was spent on the reconstruction pro- 
gramme, involving further siding provision in the steel- 
melting shop for marshalling materials ready for charging 
the furnaces. The casting pit was enlarged from end to 
end and equipped with electrically-driven ladle carriages. 
In the second half of the year production rose by about 
1,000 tons a week to an average of 5,300 tons.” This 
concern confidently hopes to attain a yearly output of 
300,000 tons. The slab and billet mills have been 
modernised and record outputs achieved. The demand 
for railway rolling stock has improved considerably 
during the past few months. Axles, wheels, tyres, and 
springs are all in exceptionally strong request. One of 
the City’s largest producers of buffers reports that Indian 
sales are steadily increasing. A firm in this area has 
received orders for gas boosting, exhausting, and com- 
yressing plants for gas-producing concerns in London, 
V alsall, i otennenstil Smethwick, Birmingham, Bristol, 
and Maidstone. Another concern has contracted for the 
supply of gas-fired furnaces, including double-end heat- 
ing furnaces, wire-patenting furnace, cylinder-end heating 


furnaces, metal-melting furnaces, and varnish-boiling 
plant. There is an improved market for mining equip- 
ment. British coal mines are better customers, while 


shipments to South Africa, New Zealand, and South 
America are well up to recent standard. The tool trades 
are busier. Makers of precision tools have attractive 
order books, while the call for engineers’ small tools has 
been augmented during the past few weeks. There are 
many orders circulating for building-trade tools and farm 
and garden implements. 


South Yorkshire Coal T'rade.—Holiday influences have 
had a slightly adverse effect on the export market. 
The demand for some classes of fuel, including best hards 
and washed nuts and smalls, has been maintained at a 
high level. More inquiries are circulating, and, provided 
an increased tonnage of fuel is available after the holidays, 
prospects are particularly bright. The inland position 
has undergone little change. Iron and steel works are 
heavy consumers of industrial fuel. Railways are taking 
bigger consignments of best locomotive hards. The 
house coal market is erratic. Foundry and furnace coke 
are active lines, while gas coke continues firm. Quotations 
are: Best branch hand picked, 27s. 6d. to 298.; best 
South Yorkshire, 24s. to 26s.; best house, 22s. to 24s. ; 
best Derby selected, 23s. 6d. to 24s. ; best Derby seconds, 
22s. to 238. ; best Derby brights, 2ls. to 23s. ; best large 
nuts, 20s. to 21s. ; and best kitchen nuts, 18s. to 19s. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron T'rade.—There is no saleable Cleve- 
land foundry pig iron, and the tonnage available for distri- 
bution under makers’ rationing system is very small with 
no prospect of early material enlargement. The position 
of consumers is harassing, for supplies coming to hand are 
so limited that difficulty is experienced in keeping plant 
in commission. Any further restriction of deliveries 
would inevitably mean that certain units would have 
to be laid idle. Needs of producers own foundries con- 
tinue to absorb the greater part of the very limited 
make. Doubtless buyers would readily pay well above 
the nominal quotations, but are making little or no 
effort to purchase, realising that under existing conditions 
business is almost impossible. 

Hematite-—Demand for East Coast hematite iron is 
unabated. Customers are keen to cover requirements 
over the second half of the year, but makers pay little 
heed to overtures of buyers, as they are still in heavy 
arrears of delivery, and are concerned in reducing, if 
possible, their already burdensome commitments. A 
few parcels have been sold for forward supply, but the 
tonnage involved is light. Heavy overseas inquiry is 
virtually neglected despite the very high prices offered 
for shipment abroad. Snly infrequent and small lots are 
allocated for export, but merchants have still heavy 
obligations to face under old contracts with Continental 
firms, and continue persistently to press producers for 
release of iron for shipment overseas. Home quotations 
for East Coast hematite are based on No. 1 quality at 
123s.—less 58. rebate—delivered to North-East Coast 
and to Scotland. 

Basic Iron.—Output of basic iron is slowly but steadily 
increasing to cope with the ever-growing needs of the 
steelworks. An additional furnace has been put into 
action at Consett, and one or two idle stacks at other 
works may be re-kindled next month. There is still no 
marketable basic iron, the nominal price of which stands 
at 100s. 

Foreign Ore.—Consumers of foreign ore are fairly well 
placed as regards supplies. They have considerable 
stocks, and while imports from Spain have practically 
ceased, imports from other sources are well maintained. 
High freights, however, are a great impediment to new 
business. 

Blast-Furnace Coke.—The heavy make of Durham 
blast-furnace coke is steadily taken up, and quotations 
remain at the equivalent of good medium qualities at 35s. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Re-rollers continue to 
complain of inconvenient shortage of semi-finished steel 
and are clamouring for larger supplies of billets and sheet 
bars. Demand for finished material has not been checked 
by the rise in values. Congested state of manufacturers’ 
order books prohibits meer oe of any o- volume of 
business however. Specifications for shipbuilding re- 
quisites are distributed freely, and there is continued 
growth of demand for structural material, while sheet 
makers have a lot of work on hand. Principal market 
quotations : Common iron bars, 111. 17s. 6d. ; steel bars, 


91. 108. ; soft steel billets, 7/. 17s. 6d.; hard steel billets, 
9l. 2s. 6d.; iron rivets, 151. 12s. 6d.: steel rivets, 


161. 2s. 6d.; steel boiler plates, 111. 18s.; steel ship, 
bridge and tank plates, 111. 88. ; steel angles, 111. 0s. 6d. ; 
steel joists, 111. Os. 6d. ; tees, 121. 0s. 6d. ; heavy sections 
of steel rails, 101. 28. 6d. ; fish plates, 14l. 2s. 6d.; black 


sheets, 151. 15s.: and galvanised corrugated sheets, 
191, 108. 
Scrap.—All descriptions of iron and steel scrap are in 


good request. Under the national control scheme prices 
of heavy steel are stabilised until the end of the year. 
Quotations for machinery metal vary under different 
conditions with a minimum of 87s. 6d. Parcels of light 
and heavy cast iron readily realise recognised market 
figures. 








Society oF Motor MANUFACTURERS AND TRADERS.— 
At a recent Council meeting of the Society of Motor 
Manufacturers and Traders, Limited, held at 83, Pall 
Mall, London, 8.W.1, Sir John Siddeley, C.B.E., was 
unanimously elected President for the ensuing year, in 
succession to Mr. J. Albert Thomson, who now becomes 
deputy President. Messrs. C. B. Nixon and W. M. W. 
Thomas were elected vice-presidents, while Mr. F. I. 
Connoly was re-elected honorary treasurer. 


Firow MEASUREMENT.—A _ useful and _ interesting 
booklet, of which the full title is “‘ Flow Measurement 
by the Differential Pressure Method,’ has been issued by 
Messrs. George Kent, Limited, Luton, Beds. After 
explaining the basic principles upon which fluid-flow 
measurements depend, the derivation of the simple 
flow formula is given, and this is followed by orifice tables, 
tables of the properties of water and water vapour, 
steam-density tables and other useful data. An impor- 
tant section of the book deals with the effect of abnormal 
conditions on the accuracy of orifice measurements, and 
other sections are devoted to such questions as pressure- 
pipe layout, sealing vessels, the calculation of total 
flows from chart readings, &c. Although the book deals 
most particularly with orifices for producing the differen- 
tial pressure for flow measurement, reference is also 
made to the use of Venturi tubes, nozzles and Pitot 
tubes. Finally, a description of the firm’s type KM 
flow meter is given with instructions for the installation 
and maintenance of these instruments. The book, 
which is profusely illustrated, is strongly bound in 
leather covers. 





NOTICES OF MEETINGS. 





INSTITUTION OF ELECTRICAL ENGINEERS.— Scottish 
Centre: To-night, 7.30 p.m., The Training College Hall, 
Park-place, Dundee. he Faraday Lecture: ‘“ Elec- 
tricity in the Hospital,” by Mr. R. 8. Whipple. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel T'rade.—There is still a very steady 
pressure for practically ali kinds of steel material and 
the output is being well maintained, although some 
increase could be made if makers had the assurance of 
better supplies of raw materials. The tonnage of pig- 
iron available is still somewhat limited, and this certainly 
hampers production, but the improvement in the quantity 
of scrap is quite noticeable. The consumption of heavy 
steel in the shipyards is on a very large scale and is 
likely to increase during the ensuing months, while the 
amount of material under specification by structural 
engineers amounts to a considerable tonnage. In the 
black steel-sheet trade the greatest trouble at the 
moment is the shortage of raw material. Orders are 
plentiful and the output is well covered forward. Buyers 
seem to be fully reconciled to the higher prices now 
quoted, and the assurance of these not being further 
altered before the end of the year is at least making 
for confidence. The following are the current quota- 
tions :—Boiler plates, 111. 18s. per ton; ship plates, 
111, 8s. per ton ; sections, 111. 0s. 6d. per ton ; medium 
plates, 111. 15s. 6d. per ton ; black-steel sheets, No. 24 
gauge, in minimum 4-ton lots, 151. 15s. per ton, and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 191. 10s. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—There has been little change in 
the position recently prevailing in the malleable-iron 
trade of the West of Scotland, and makers, having well- 
filled order books, are being kept busy. The re-rollers 
of steel bars are also well placed for business, but the 
shortage of semis is a serious matter and is tending to 
restrict output. Prices are unchanged and are as 
follows :—Crown bars, 121. 7s. 6d. per ton for home 
delivery and I1l. 17s. 6d. per ton for export; and 
re-rolled steel bars, 111. 9s. per ton for home delivery 
and 111, per ton for export. 

Scottish Pig-Iron Trade.—The conditions in the Scot- 
tish pig-iron trade has not varied since our last report, 
and with the furnaces in blast working at full pressure 
the output is at the maximum, and even that is insuffi- 
cient to meet requirements. It is quite certain that a 
larger production is necessary if all the demands of 
consumers are to be met. The steel makers and the 
ironfounders both keep pressing for deliveries so as to 
ensure continuity of running. To-day’s market prices 
are as follows :—Hematite, 61. 3%. per ton, and basic iron, 
5l. 7s. 6d. per ton, both delivered at the steelworks ; 
and foundry iron, No. 1, 5l. 15s. 6d. per ton, and No. 3, 
5l. 138. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipments of Scot- 
tish pig iron from Glasgow Harbour for the week ending 
last tender, May 15, amounted to 185 tons. Of that 
total, 150 tons went overseas and 30 tons coastwise. 
During the corresponding week of last year the figures 
were 64 tons overseas and 35 tons coastwise, making a 
total shipment of 99 tons. 

Shipbuilding.—Messrs. Alexander Stephen and Sons, 
Limited, Linthouse, Govan, have received an order to 
build two cargo motorships for Messrs. The P. & O. 
Steam Navigation Company. These new vessels will 
each be of 3,000 tons gross. 

Locomotive-Boiler Contract.—An order for 30 duplicate 
locomotive boilers for the South African Railways has 
just been secured by Messrs. The North British Loco- 
motive Company, Limited, Springburn, Glasgow. 








GENERATION OF ELECTRICITY IN GREAT BRITAIN. 
Official returns rendered to the Electricity Commissioners, 
Savoy-court, Strand, London, W.C.2, show |that during 
the first four months of 1937 the total amount of elec- 
tricity generated by authorised undertakers was 8,026 
million units, as compared with 7,101 million units 
during the corresponding period of 1936. The difference 
of 925 million units represents an increase of 13 per 
cent. 


Copper AND Brass 1N_ InpDustry.—The «Copper 
Development Association, Thames House, Millhank, 
London, 8.W.1, has issued two useful books, the first 
entitled Copper in Chemical Plant, and the second, Brass 
Pressings. The former has been prepared to indicate 
some of the applications of copper in the chemical industry 
and to review the physical, mechanical and corrosion- 
resisting properties upon which the use of copper depends. 
Many photographs of copper equipment in typical indus- 
tries are included. The book entitled Brass Pressings 
deals with brass and other copper-alloy products cold- 
formed from strip and sheet in engineering and general 
industry. The book is mainly devoted to the principal 
processes employed in the manufacture of strip and 
sheet products and to their mechanical properties and 
compositions. Many illustrations are included. Both 
books are well written and printed, and are strongly 
bound in cloth. Copies may be obtained on application 
to the Association, 
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FURNACE CHARGING AND INGOT-HANDLING MACHINES. 


CONSTRUCTED BY MESSRS. DANGO UND DIENENTHAL, ENGINEERS, SIEGEN, GERMANY. 
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British Waterworks Association.—The British | William Prescott, C.B.E., M.Inst.C.E., papers will be, British Empire, by Professor P. A. Buxton; The 
Waterworks Association Summer meeting will be held| read and discussed on the following subjects :—The| Present Aspects of the Rivers Pollution Prevention 
in London from June 22 to 26, delegates being welcomed | Inland Water Survey, by Mr. R. G. Hetherington, C.B.;| Problem, by Mr. H. F. Atter. In the evening there will 
at the opening session in the London County Council | Present-Day Aspects of the Purification of the London | be a reception in the Guildhall. Thursday, Friday and 
Hall, on Wednesday morning by H.R.H. the Duke of | Water Supply, by Lieut.-Colonel C. H. Harold; the | Saturday will be devoted to visits. The annual dinner 
Kent, K.G. After the presidential address by Sir' Work of the Freshwater Biological Association of the ‘ will be held on the Friday evening. 
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THE LIMITS OF FLIGHT. 


From the days of Joseph’s ungracious treatment 
by Pharaoh's chief butler, the way of the prophet 
has been notoriously hard, above all in his own 
country, and not least when his auguries were 
happy. For although the desire to know what 
the future holds in store is deeply ingrained in 
mankind, it is equally a part of human nature 
complacently to accept good fortune as due to our 
personal ability, but to regard calamity as an 
unmerited supernatural visitation. Since it is 
pleasanter to blame a malign influence than oneself, 
the prediction of disasters which do not occur has 
;,| commonly retoiled on the prognosticator less pain- 


; *| fully than auspicious forecasts that come to nothing, 


and the more successful astrologers have always 
been astute enough to assign good fortune only to 
infrequent conjunctions of the stars; for which 
reason, Pascal cynically remarked, their predictions 
rarely failed. While, however, some such policy of 
pessimism appears to be a sound one for weather 
bureaux and other professional forecasters with 
reputations to make or mar, your occasional prophet 
of to-day, pronouncing on an aspect of human 
achievement, can look into the future, especially 
into the rather distant future, far more light- 
heartedly, secure in the belief that, though he be 
proved wrong in the event, his very statement of 
an ultimate has provided just that additional 
stimulus needed for man to surpass it. 

Something of this spirit, along with a remarkably 
clear understanding of the scientific bases of aero- 
nautics, were combined by Mr. H. E. Wimperis in 
the fascinating and instructive presidential address 
on “ The Natural Limits to Human Flight,” which 
he delivered before the Royal Aeronautical Society 
during the last week in April. Here were no flights 
of fancy, no real nor figurative sky-rockets, but 





sober, closely reasoned opinions regarding the possi- 


bilities of speed, altitude, manceuvre and range of 
flight inherent and capable of development in the 
aeroplane as that term is understood to-day. None 
the less, the paper was prophetic; for the upper 
limits in these directions envisaged by Mr. Wimperis 
are so considerably in excess of the records attained 
up to the present that at least a quarter of a century 
of unremitting effort will be necessary before they 
are reached. This period can be estimated with 
a fair degree of confidence by extrapolating the 
records of previous years, and anyone with a 
statistical turn of mind will find an instructive 
exercise in presenting this type of result in graphical 
form. One of the best analyses along these lines 
was the subject of a Royal Institution lecture by 
Professor Hele-Shaw in 1911, in the course of which 
he showed graphically the growth of speed for 
Atlantic liners over the latter half of the nineteenth 
century. If this graph be continued, it indicates 
an Atlantic crossing at about 39 m.p.h. in 1936, 
which is not far removed from the Normandie’s 
latest performance, and which is quite reasonably 
higher than the speed actually reached to-day, since 
the steamship, after more than a century of develop- 
ment, has reached the stage when speed advances 
must be expected at a decreasing rate. The aero- 
plane, by contrast an impetuous youngster of 30, 
is still advancing steadily as regards speed and 
range of flight, though the graphs of altitude given 
by Mr. Wimperis and confirmed by Capt. J. 5 
Irving in his recent Presidential Address on 
‘** Speed ’’ to the Institution of Automobile Engin- 
eers, are already showing a tendency to advance less 
rapidly, apparently towards a limit in the region 
of 60,000 ft. which should be reached within the 
next twenty years. 

It must not be supposed, however, that the 
scientific Mr. Wimperis, even in his temporary 
capacity of prophet, based his forecasts on so 
insecure a foundation as the extrapolation of graphs. 
Past records, indeed, show no evidence of any upper 
limit whatever to the speed or range of aircraft, 
and if for that reason the existence of natural limits 
demands the more stringent proof, nobody is better 
aware of it than Mr. Wimperis and nobody could 
have presented a more satisfactory case nor analysed 
the elements of his subject more convincingly in the 
process. It is precisely this use of essential facts, 
this grouping of well-established knowledge to 
reveal a new picture, that makes the argument so 
forceful. The inter-relation between speed and 
altitude is a striking case in point. Everybody 
knows that the resistance of an aeroplane is pro- 
portional to air density, and that air density 
decreases with altitude. The simple conclusion 
follows, at first sight, that high speed is auto- 
matically associated with high-altitude flying. But 
a second thought shows that the engine introduces 
a complication since the provision of a supercharger 
can do no more than raise the speed of flight to a 
maximum value at the height for which the super- 
charger is designed to maintain the engine power 
at its sea level value. Admittedly the maximum 
speed attainable with a properly designed combina- 
tion of airscrew, engine and supercharger is nowadays 
greater at, say, 20,000 ft. than can be obtained in 
the same machine at sea level; but the procedure 
cannot be extended indefinitely. At three times 
that altitude, for example, where the atmospheric 
density—and hence the oxygen mass content per 
unit volume— is only some 10 per cent. of its value 
at sea level, the provision of enough air for fuel 
combustion would demand a multi-stage super- 
charger at least comparable with the engine itself 
as regards bulk and weight. 

Here, therefore, at 60,000 ft. or a little over, 
a limit to altitude imposed by the power unit, and 
associated with it a limit—albeit a very high one— 
on speed. Incidentally, the mere size of the engine 
is evidently not a restricting factor so long as power 
output follows present rules, for an all-round 
increase of 10 per cent. in the dimensions of an 
aeroplane could be expected to raise the engine 
power by 30 per cent., while increasing the wind- 
swept area and the drag by little more than 20 per 
cent. But this line of argument takes no account 
of a pertinent, though not always appreciated, effect 
of high altitude in decreasing the Reynolds number 
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below the sea level value, with a consequent increase 











in the coefficient of skin frictional resistance. A 
moment's reflection will show that any particular 
wing, under stated conditions of incidence and wing 
loading, flies at altitude at a Reynolds number 
which is lower than that corresponding to sea level 
in the direct ratio of the square root of the atmos- 
pheric density, despite the increase of speed requisite 
to sustain high level flight. Even, therefore, if the 
aeroplane be streamlined to the practical limit, and 
perfectly smooth ; even if by some means at present 
unknown it become possible to preserve laminar flow 
in place of the more resistant turbulent flow over the 
external surfaces ; and even if, as Dr. Lanchester 
foreshadows in his recent consideration of this 
question,* the increase of drag coefficient proves to 
be a relatively small one for large, fast machines ; 
nevertheless the effect persists as a restriction of the 
speed increase otherwise to be gained by high- 
altitude flying. 

What that increase might reach, under those 
almost ideal conditions, even Mr. Wimperis does 
not suggest. Fortunately for his prophetic vision 
and for our peace of mind, he finds a far more 
important factor in the compressibility of the atmos- 
phere at speeds, approaching that of sound, ranging 
from 750 m.p.h. at sea level to 650 m.p.h. in the 
lower temperature of the stratosphere. The critical 
increase of air resistance, due to the production of 
shock waves at such speeds, he regards as nature's 
most formidable barrier, never to be really sur- 
mounted even by changes towards thin-section 
wings having sharp leading edges. In support of 
this view, it is worth noting that a good type of 
modern machine, flying at the speed of sound, 
would need an engine weighing as much as the 
complete aeroplane. Hence the speed limit for 
level flight with any form of engine that can be 
reasonably foreseen as a practical possibility, must 
be accepted as something between 500 m.p.h. 
and 600 m.p.h. In this connection a final point of 
interest is that eventually the highest speed will be 
achieved near sea level because the speed of sound 
in air, being dependent on temperature, is greater 
at low than at high altitudes. 

After these terrifying if conservative prospects of 
speed and height, it is something of a relief to learn 
that the maximum range of aeroplanes is independent 
of altitude and is to be realised by strict adherence to 
the most economical speed. Here, on the more 
familiar ground where high engine economy and low 
structural weight are the outstanding landmarks, the 
engineer and the metallurgist may hope to contribute 
effectively towards extending a boundary which, 
more than the others, concerns the prospects of 
aeronautical transport. At present the distance 
record stands at about 6,000 miles, and with scope 
for improvement in engine efficiency and in the 
development of light alloys, it is easy to envisage a 
future in which an aeroplane will be able to travel 
more than twice that distance without a stop, so 
that from any starting point it can reach any other 
place in the world. 

Since there may be some earthbound spirits who 
find it difficult to contemplate even this prospect 
with equanimity, it is no more than fair, and may 
afford some consolation, to consider very briefly the 
probable sensations of those exponents of record 
flights who are going to turn Mr. Wimperis’s airy 
promises into established facts. In this respect the 
question of range appears to hinge largely on human 
endurance, and, with a machine capable of accommo- 
dating more than one pilot, to present &n easier 
task than those already many times accomplished 
by solo fliers. The extreme of altitude is more 
difficult to achieve, and though Lieutenant Swain 
reached 50,000 ft. last year, breathing oxygen in an 
impermeable suit, any feasible improvement of his 
conditions, such as the provision of a breathable 
atmosphere in a gas-tight cabin, offers little attrac- 
tion for regular air passengers. Nevertheless, a 
human subject, wearing an oxygen-filled suit, has 
successfully withstood in a low-pressure chamber 
the equivalent of the atmosphere at a height of 
80,000 ft. As regards high speed, the existing 
record of 440 miles per hour shows fairly conclu- 
sively that the mere travelling at the speed of 
sound is quite practicable so long as the velocity is 
steady. Far more serious are the effects on the 
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human body of accelerations exceeding some five 
times that of gravity, and the influence, on aeroplane 
control and manceuvre at high speeds, of the distance 
travelled in the time occupied by the pilot’s nerve 
reactions to co-ordinate hand and eye. It is a 
sufficient commentary on the general adoption of 
ultra-rapid air transport to reflect that, in visibility 
now regarded as good, two approaching aeroplanes 
will meet within a few seconds of sighting one 
another. 

However, Mr. Wimperis is concerned with the 
limits of flight, not with the performance of aircraft 
in general, and it begins to look as though the 
boundaries he predicts—a speed of 600 m.p.h., an 
altitude of 61,000 ft., and a range of 12,500 miles— 
will not be fixed by human limitations of either 
physiology or enterprise. What useful purpose will 
be served by their attainment is, of course, quite 
another story, a story as yet unwritten. To specu- 
late on the course it will take is consequently idle 
at the moment, but at least it is legitimate to hope 
that it will have a happy ending. 











CAST CRANKSHAFTS. 

THE improvement which has taken place ‘in 
foundry technique in recent years, and more par- 
ticularly the development, on scientific lines, of 
high-strength alloy cast irons, has once again drawn 
the attention of engineers to the cast crankshaft 
for multi-cylinder motor-car and other engines. 
From the points of view of ease of manufacture 
and lower cost, the cast crankshaft possesses definite 
advantages over the forged product, while, if the 
material employed be an alloy cast iron, the marked 
resistance to wear and freedom from notch sensi- 
tivity under fatigue stressing, associated with many 
of these materials, constitute further advantages. 
The valuable properties of some of the latterly- 
introduced alloy cast irons, in the as-cast state as 
well as when heat treated, give an indication of the 
possibilities likely to result from continued research 
in this field, the exploration of which has but 
recently been begun. The recognition of this fact 
was one of the reasons why an investigation on 
materials for cast crankshafts was put in hand 
some time ago at the National Physical Laboratory, 
on behalf of a co-operative research committee, 
comprising representatives of the Research Depart- 
ment of the Institution of Automobile Engineers, 
the British Cast Iron Research Association, and 
various industrial firms interested in the production 
and development of cast crankshafts. Other reasons 
which prompted the investigation were the absence 
of combined fatigue-stress data relating to the 
modern cast materials and the development, at 
the National Physical Laboratory, of an ingenious 
high-speed combined fatigue-stress testing machine, 
described in a contribution presented before the 
Institution of Mechanical Engineers by Dr. H. J. 
Gough, F.R.S., and Mr. H. V. Pollard on Novem- 
ber 1, 1935, and dealt with in our columns at the 
time. : vf 

The investigation, the scope of which was intended 
to occupy a period not exceeding two years, has 
actually been completed well within that time, and 
the results obtained were embodied in a paper, 
| entitled ‘“* Properties of Some Materials for Cast 
| Crankshafts, with Special Reference to Combined 
Stresses,’’ submitted at a recent meeting’ of the 
Institution of Automobile Engineers by Dr. Gough 
and Mr. Pollard. The object of the investigation, 
it should be emphasised, was to secure accurate 
data relating to typical cast materials which were 
either already employed or were in the completing 
stages of development for the production of engine 
crankshafts. Five commercial alloys were accord- 
ingly selected, comprising a heat-treated cast steel, 
the percentage composition of which was: carbon, 
0-32; nickel, 2-42; chromium, 0-49; and 
molybdenum, 0-38 ; a heat-treated 1-75-per cent. 
copper-0-46 per cent. chromium iron; an inocu- 
lated iron; a 0-42-per cent. chromium-0-95_ per 
cent. molybdenum iron; and a 1-87-per cent, 
nickel-0-47 per cent. chromium iron. The last 
three materials were supplied and tested in the 
as-cast condition. Complete static tensile and tor- 
sional tests were carried out, and these bring out the 
essential differences between the cast and heat- 











treated alloy steel and the four cast irons. Whereas 
the steel is essentially a ductile material, each of 
the four irons has no clearly-defined yield points, 
little deformation at fracture and negligible absorp- 
tion of energy under the Izod notched-bar test. 

The most important section of the mechanical 
tests, however, relates to the investigation of the 
resistance of the materials to fatigue stresses, as 
determined with the aid of the new combined 
fatigue-stress testing machine. Additional fatigue 
tests were made in a Wéohler machine and in a 
Stromeyer alternating-torsion machine, with the 
result that a somewhat bewildering array of fatigue- 
limit values, each having its own particular signifi- 
cance, has been deduced. Happily, however, the 
authors have drawn up a table which shows very 
clearly the relative fatigue resistances of the five 
alloys, when tested in the combined-stress machine, 
for the two cases of reversed bending stresses and 
reversed torsional stresses. The ultimate tensile 
strengths of the materials vary widely, by as much 
as 64 per cent., that of the alloy steel being 52-3 
tons per square inch, that of the copper-chromium 
iron 32-3 tons, and those of the inoculated, chro- 
mium-molybdenum and_nickel-chromium irons, 
respectively, 23-3 tons, 20-8 tons, and 18-8 tons 
per square inch. Under reversed-bending stresses, 
however, the relative values of the endurance ratio 
(obtained by dividing the fatigue limit by the 
ultimate tensile strength) show no very marked 
variations, the maximum difference being only 
11 per cent. The value of this endurance ratio in 
the case of the alloy steel is 0-50, whereas in that 
of both the copper-chromium iron and the nickel- 
chromium iron it is 0-56, in that of the inoculated 
iron it is 0-55, and in that of the chromium-molyb- 
denum iron it is 0-51. These values of the endurance 
ratios, as the authors point out, would all be con- 
sidered normal for high-quality ductile steels. The 
torsional endurance ratios in the case of the four 
cast irons, the values of which range from 0-44 to 
0-52, are distinctly higher than the ratio of the 
alloy steel, the value of which is 0-34. These figures, 
it is emphasised, indicate that the general behaviour 
of the alloy steel under combined stresses is much 
akin to that of wrought steel, while the irons develop 
characteristics more definitely associated with the 
theoretical behaviour of a class of materials of a 
more brittle nature. 

The general conclusion arrived at as the result 
of the investigation, therefore, is that the fatigue 
resistance of each of the five materials examined is 
high in relation to its tensile strength. This, need- 
less to say, is a factor of considerable importance 
in alloys for cast crankshafts. A further point of 
interest is that owing to variations from sample to 
sample and to certain casting defects, both of which 
factors were accentuated by the comparatively 
small section of the bars prepared for the tests, 
it is quite possible that the values obtained do not 
represent. the optimum properties of which the 
materials are capable, when produced under more 
favourable conditions and in the form of full-sized 
castings. 











THE IRON AND STEEL INSTITUTE. 
(Continued from page 560.) 


We continue our account of the recent annual 
general meeting of the Iron and Steel Institute and 
deal below with the proceedings of Friday, April 30. 


CARNEGIE MEDAL AND SCHOLARSHIP AWARDS. 


The first business on Friday morning was the 
announcement of the awards of the Andrew Carnegie 
Research Scholarships for 1937. On being called 
upon by Mr. Hutchinson, who occupied the Chair, 
the secretary stated that scholarships to the value 
of 100/. each, had been awarded to Mr. G. E. A. 
Bramley, of Sheffield University; to Mr. P. T. 
Carter, of Armstrong College, Newcastle-on-Tyne ; 
to Dr. H. A. Miley, of Cambridge ; to Mr. E. Hoesch, 
of the Technischen Hochschule, Berlin; to Mr. J. 
White, of Drumchapel, Glasgow; and to Mr. 
J. A. Veré, of Sopron, Hungary. Scholarships, 
to the value of 501. each, had been awarded to Mr. 
G. T. Richardson, of Leeds University, and to 
Mr. G. M. Dyson, of Loughborough College. It 
was also announced that the Carnegie Silver Medal 
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for 1936 had been awarded to Dr. H. Esser for his 
paper, “ The Allotropy of Iron,” published in the 
Carnegie Scholarship Memoirs for 1936. In empha- 
sising that for the third year in succession no award 
of the Williams Prize had been made, the President 
drew attention to the lack of papers from authors 
qualified to compete for this award and asked 
ironmasters to encourage younger members of their 
staffs to submit suitable contributions. 


TRIALS OF Roorine SHEETS. 


The first paper considered was a contribution by 
Sir Robert Hadfield, Bart., F.R.S., and Mr. S. A. 
Main, on “A Practical Trial of Roofing Sheets of 
Copper Steels and Other Materials, with the Results 
as Regards Their Corrosion After a Period of Ex- 
posure of 9} Years.”” The paper, which was presented 
by Sir Robert, contained an account of trials of 
galvanised corrugated steel sheets of copper-bearing 
steel, ingot iron and ordinary unalloyed steel, now 
in progress at the East Hecla Works, Sheffield, of 
Messrs. Hadfields, Limited. The paper concluded 
with a commentary on the usefulness of practical 
trials of this nature, and the conditions necessary 
for their successful conduct. This contribution to 
the proceedings was reprinted on page 537, ante. 

In opening the discussion, Dr. W. H. Hatfield, 
F.R.S., stated that Sheffield constituted an interest- 
ing area for corrosion tests. The Corrosion Com- 
mittee of the Institute possessed an excellent 
corrosion station there, and though its work con- 
cerned plates, the authors’ conclusions were quite 
in accord with the Committee’s findings on the 
heavier form of material. The authors had said that 
the copper-bearing steel was proving definitely 
superior to ordinary steel, but its merits did not 
appear until the galvanised coating had weathered 
off ; that was the point. Experience in Sheffield 
showed that a steel could not survive unless the 
protective coating upon it was continuous. It was 
thus largely a question of maintenance and an 
investigation was in hand to determine the best 
form of coating, and the best paint to apply. In 
introducing the paper, Sir Robert had mentioned 
the Corrosion Research Committee of the Institution 
of Civil Engineers. All the members of the Institute’s 
and Federation’s Joint Corrosion Committee were 
familiar with that work, and the reason for institut- 
ing this last-mentioned Committee had been that, 
as metallurgists, they were interested in the history 
of the steels exposed. They wished to be able to 
correlate the physical and chemical reactions of 
steel-making with the future behaviour of the 
material on the corrosion grounds. The Institution 
of Civil Engineers now wished to study the effect 
of soil corrosion and had communicated with them, 
and a scheme of collaboration would shortly be 
put in hand. 

Professor C. Benedicks thought that in submitting 
results of this kind, it seemed advisable to furnish 
also as detailed meteorological data as possible, 
namely, temperatures, values of humidity percent- 
ages, and the amount and distribution of the rainfall. 
Dr. W. H. J. Vernon, who spoke next, said that the 
scale of the tests constituted a valuable feature. 
It was 15 years since Sir Robert had presented a 
paper on copper steels before the Royal Society, and 
he had stated therein that the degree of superiority 
of the copper steels was dependent on the sulphurous 
acid in the atmosphere, and he had shown that a 
superiority of 10 per cent. in pure air was increased 
to 25 per cent. in an industrial atmosphere. The 
authors’ results had provided confirmation for the 
view that copper steel gave a better base for hot-dip 
galvanising than copper-free steel. They had found, 
however, that their 0-35 per cent. copper steel had 
given better results than their 0-22 per cent. copper 
steel, whereas Dr. J. C. Hudson and the Corrosion 
Committee had intimated that there was no advant- 
age in going beyond 0-25 per cent. The steels used 
in the present paper were, however, probably of a 
different origin and of different composition, apart 
from the copper, from those used by the Committee. 
The next speaker, Professor J. H. Andrew, asked 
whether the authors thought that the lower carbon 
content of their British copper steel was partly 
responsible for its better behaviour. He would also 
like to ask whether there was any difference, as 
regards attack, between the upper and the lower 





edges of the sheets. Rain water running down 
would, no doubt, cause a concentration of corrosion 
products in the vicinity of the lower edge, which 
might lead to increased corrosion. 

Dr. J. C. Hudson thought that the authors’ 
results confirmed in an interesting manner the 
findings of tests made on sheets by the American 
Society for Testing Materials, particularly with 
regard to copper-bearing steels. Further, the fact 
that the ingot-iron sheets had been found to behave 
worse than the mild-steel sheets appeared to be in 
general agreement with conclusions reached in the 
Corrosion Committee’s Fourth Report. In fairness 
to the ingot iron, however, it should be stated that 
this was usually made from rimming steel, and in 
a thin sheet, the rim itself would also be very thin 
and would be penetrated during the space of the 
test. It was interesting to observe that the galvanis- 
ing had worn off in five years. The weight of zinc 
on the sheets tested varied from 0-85 oz. to 1-35 oz. 
per square foot. This corresponded to thicknesses 
of approximately 0-0014in. to 0-0022 in. The rate 
of corrosion of zinc at Sheffield had been found 
by the Corrosion Committee to be 0-00058 in. per 
annum, hence a simple sum enabled the duration 
of a given thickness of coating to be gauged. He 
would like to know, therefore, if the authors had 
found any relation to exist between the thickness 
of their coatings and the life of the sheets. Professor 
Benedicks had mentioned meteorological conditions. 
In the case of the corrosion of zinc, it had been 
found, within the limits of our own climate, that 
the rate of the corrosion of the metal varied very 
approximately as the total pollution, as determined 
in pollution gauges. This also applied to the metal 
iron to some extent. The last speaker, Mr. H. B. 
Toy, asked whether the authors had made any 
comparative tests with sheets produced from 
puddled iron. He agreed that the price per ton of 
this material would enter into the matter. 

Sir Robert Hadfield, in reply, said that Professor 
Andrew had been quite right in pointing out the 
higher carbon present in the American copper- 
bearing steel. The effect of carbon on such steels 
was, no doubt, of importance. There must be 
millions of tons of roofing sheets used in the world, 
and a proved superiority of copper steels would be 
of great importance. Mr. Main, who also briefly 
replied, said that the ingot iron used was of the 
rimming-steel type. He assured Dr. Benedicks that 
the meteorological data would be recorded as fully 
as possible in a future communication. When 
corrosion had begun, it always started at the bottom 
edge of each sheet. ‘They would look into their 
records to ascertain whether the thickness of the 
galvanised coating could be correlated with the 
life of a sheet. The sole reason that they had not 
tried puddled-iron sheets was that given by Mr. Toy, 
namely, the high price per ton of the material. 


Work or CoKE-RESEARCH COMMITTEES. 


The second contribution to be considered on 
Friday morning was a Report of the Coke Co-ordina- 
ting Committee to the Blast-Furnace Committee 
of the Iron and Steel Industrial Research Council, 
entitled ‘‘ The Work of the Coke Committees of the 
Iron and Steel Industrial Research Council.’ The 
report was by Messrs. E. C. Evans and J. M. 
Ridgion, and was presented by the former. The 
report constituted a survey of the work carried 
out by the Midland, Northern, and Scottish Coke 
Research Committees up till December, 1936, the 
main objectives of these Committes being to devise 
methods of testing coke which would express its 
value in the blast furnace; to investigate the 
factors determining the quality of coke; and to 
devise methods of improving the quality of coke in 
practice. We intend to publish a brief summary 
of the report in a forthcoming issue. 

The President, when inviting discussion on the 
report, emphasised that the blast-furnace provided 
a true test for the coke, and it was therefore 
necessary to ascertain the fundamental properties 
which made a coke a satisfactory fuel for blast- 
furnace working. Dr. F. S. Sinnatt, speaking as 
the chairman of the Coke Co-ordinating Committee, 
the first speaker in the discussion, said the three 
Coke-Research Committees were really the ‘ chil- 
dren ” of Mr. E. C. Evans. As a result of the large 





amount of work done by these Committees, matters 
had become somewhat diffuse, and the Blast- 
Furnace Committee of the Iron and Steel Industrial 
Research Council had decided that it would be as 
well to have the whole scheme drawn together as 
far as possible. Hence the Co-ordinating Com- 
mittee had been constituted, composed of the 
Chairmen, chief scientific supervisors, and a scientific 
officer from each of the three Committees, together 
with Messrs. Evans and Ridgion, of the British 
Iron and Steel Federation, and himself as chairman. 
Three main conclusions had been arrived at. 
In the first place they had ascertained that local 
problems had to be met owing to the differences 
existing in local coals which required different 
methods of treatment. Secondly, there had been a 
great development in the demand for fundamental 
work. In the third place, the Coke Research 
Committees had recognised that the work they were 
doing was of national importance. The good 
coking coals had been largely consumed; some 
of the best seams had been worked out, and how 
to use coal which was not quite so good and yet 
make coke which was as good, and, moreover, how 
to increase the range of caking coals, were among the 
important aspects of their work. The Fuel Research 
Board was more than interested ; it felt this to be 
a vital part of the work of fuel research. 

Mr. J. B. R. Brooke thought that probably 
one of the most important conclusions reached was 
that the shatter and abrasion tests were reliable 
when read in conjunction with each other. They 
did form a criterion by which any alterations in 
the coking-slack mixtures could be judged. There 
was no doubt that the report was of national impor- 
tance not only from the point of view of making 
better cokes from worse coking coals but from that 
of differentiating between the types of coke used 
for metallurgical and for domestic purposes. It 
would be advantageous to find cokes which were 
of more value for metallurgical than for domestic 
uses and to reserve the former exclusively for metal- 
lurgical processes. 

Professor H. L. Riley said that all the Coke 
Research Committees were working in close colla- 
boration with the Coal Survey Laboratories. There 
was no way of looking directly at a piece of coke 
to determine its microscopic structure and the 
only way was by means of X-rays. Using such 
apparatus, the size of the crystallites in carbon 
could be determined and they varied in dimensions 
from sub-colloidal particles to particles of quite 
large size. The last speaker, Mr. H. E. Blayden, 
said that it was obvious in reading the report that 
the mechanical strength was the dominant factor 
in coke and that its specific reactivity seemed to be 
of minor importance. Mr. Evans, upon being 
asked to reply, stated that the report was that of a 
committee and he would therefore prefer that 
a reply be given in writing. 


THICKNESS OF OXIDE Fitms on IRON. 


The last paper taken on Friday morning was by 
Dr. H. A. Miley and bore the title, ‘‘ The Thickness 
of Oxide Films on Iron.’’ In presenting his contri- 
bution the author stated that new values had been 
cbtained for the thickness of the oxide films 
responsible for the interference colours on iron, 
by measuring the millicoulombs of electric current 
needed for their cathodic reduction. The apparent 
discrepancy between the gravimetric and optical 
results in the past had been explained as being due 
to the invisible oxide carried by the specimen 
at the time of the first weighing. The values obtained 
also agreed well with chemical estimations of the 
thickness of the homogeneous films after removing 
them from the metallic basis. Thus, four methods 
has been brought into satisfactory agreement, 
and their differences explained by the fact that the 
different methods did not measure the same thing. 
Having ascertained the accuracy of the new method 
by comparison with others, it had been used to 
measure the rate of the uptake of oxygen at ordinary 
temperatures, and the results pointed to a rapid 
rate of oxidation for a short time, followed by a 
relatively slow rate. 

Dr. U. R. Evans, who opened the discussion, 
stated that the main objects of this and other 
researches was to ascertain the mechanism of the 
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growth of films and other related phenomena. The 
particular method employed had been tested against 
other methods and it was very important that this 
should be done because any method might involve 
errors. If, however, three independent methods 
were taken and reasonable agreement secured 
hetween the results obtained, it could be concluded 
that the values found were not far out. It might 
be thought by some that Dr. Miley’s electrolytic 
method was complicated, but to workers accustomed 
to such apparatus it was really quite simple. Taken 
altogether, the electrolytic method had justified 
its development. The next speaker, Dr. W. H. J. 
Vernon, stated that practically the whole of the 
author’s argument was based on one series of curves, 
yet there were no experimental points on these, 
neither were the figures given in a table. He con- 
sidered therefore that the contribution contained 
insufficient experimental data. In a brief reply, 
Dr. Miley stated that, on the whole, his experimental 
points fell uniformly on the curves reproduced in the 
paper, but he would be pleased to furnish the data 
asked for. 

At this stage of the proceedings the President 
adjourned the meeting until 2.30 that afternoon. 


(T'o be continued.) 








NOTES. 
Tue Bririsu Founpry ScHoo.r. 
ESTABLISHED in 1935, the first session of the 


- 


British Foundry School opened on October 15 
of that year, when the number of students enrolled 
thirteen. This figure was regarded as very 
satisfactory, as the School authorities considered 
that twenty students would constitute a reasonable 
maximum. For the session beginning in September, 
1936, however, the number of enrolments fell, 
this, it is stated, being partly due to increased 
activity in the industry, but it is emphasised that 
the School cannot continue unless the number of 
students entered reaches a reasonable minimum. 
Firms in any branch of the ferrous and non-ferrous 
founding industries, desiring to enter students for 
the beginning in September, 1937, or 
individual students wishing to take the course, are 
therefore urged to communicate with the Secretary, 
British Foundry School, Central Technical College, 
Suffolk-street, Birmingham, from whom a prospectus, 
annual report, and further information may be 
obtained. The School, it may be recalled, provides 
a full-time course for a period of 10 months and is 
intended to supply the most modern technical 
and practical instruction, in all branches of the 
founding industry, involving white and grey 
cast-iron, malleable cast-iron, steel and non-ferrous 
metals, to men who have had some technical 
training and practical experience, and who wish to 
qualify, or who are desired by their employers to 
qualify, for posts of greater responsibility as foundry 
executive officers, engineers or metallurgists. There 
is no age limit for admission, the average age being 
about 25. The course extends over forty weeks, 
each of five and a half days, and the fee is 30/. 
It is pointed out that, in view of the very small 
financial support required from the industry, the 
number of students entering is the only means of 
gauging whether the industry as a whole really 
needs the School. Bearing in mind the fact that, 
in France and Germany, specialist schools for the 
training of foundrymen have been in successful 
operation for many years, we sincerely hope that 
the slight set-back in enrolments sustained by the 
new British School, last September, is only of a 
temporary nature, and that a full complement of 
students will present themselves for the coming 
autumn course. 


was 


session 


Tue Coronation Honours List. 


The Coronation Honours List was published on 
Tuesday, May 11. Baronies are conferred on Sir 
John Cadman, the chairman of the Anglo-Iranian 
Oil Company and Iraq Petroleum Company, and on 
Sir John Davenport Siddeley, past-president of the 
Engineering and Allied Employers’ National Federa- 
tion, and chairman and managing director of Messrs. 
Armstrong Siddeley Motors, Limited. Sir David 
Milne-Watson, president of the National Gas 
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Council and governor of the Gas Light and Coke 
Company, is made a Baronet. Col. E. J. J. Britton, 
late Principal Ordnance Mechanical Engineer, War 
Office, and Mr. H. W. O. Taylor, Superintending 
Engineer (Irrigation), Public Works Department, 
Baluchistan, become Commanders of the Order of 
the British Empire ; and Major M. H. Cox, Officer 
Commanding Heavy Repair Shop (Mechanical 
Transport), Chaklala, India; Capt. A. E. Green, 
Temporary Superintending Engineer, Bihar; and 
Mr. Hrishikesh Sur, Electrical Engineer in Chief, 
Posts and Telegraphs Department, Calcutta, become 
Officers of the same order. In the Civil Division, 
the C.B.E. is conferred on Dr. A. D. Crow, Director 
of Ballistics Research, Royal Arsenal, Woolwich ; 
on Commander F. W. Mace, Marine Surveyor and 
Water Bailiff to the Mersey Docks and Harbour 
Board ; on Mr. Llewellyn Roberts, Chief Engineer, 
Cunard White Star Steamship Company; and the 
O.B.E. on Mr. B. N. Maclarty, Engineer-in-Charge 
of Station Designs and Installation Department, 
British Broadcasting Corporation, on Dr. A. 
Morley, lately Staff Inspector, Board of Education, 
Mr. F. E. Robinson, Superintendent, Royal Small 
Arms Factory, Enfield, Mr. H. L. Burdett, 
Road Engineer, Tanganyika Territory, and on 
Mr. J. Higgins, Engineer to the Greymouth County 
Council, New Zealand. The M.B.E. is conferred on 
Mr. W. F. Joyce, Chief Engineer of the Newfound- 
land Railway ; on Mr. P. B. Roberts, First Surveyor 
and Acting Senior Civil Engineer, Royal Ordnance 
Factories, Woolwich ; and on Mr. N. Sizer, Engineer, 
H.M. Office of Works and Public Buildings. Mr. H. 
Chapman, Resident Director and General Manager 
of the Rhodesian Railway Companies, becomes a 
Knight Bachelor, as also do Mr. R. W. Chapman, 
Professor of Engineering, University of Adelaide, 
and Mr. G. W. A. Trimmer, Chairman and General 
Manager of the Singapore and Penang Harbour 
Boards. A Companionship of the Imperial Service 
Order is conferred on Mr. C. B. Anderson, Railways 
Commissioner for the State of South Australia ; on 
Mr. J. R. Jephcott, formerly Chief Engineer, 
Department of Posts and Telegraphs, Southern 
Rhodesia ; and on Mr. P. Kennedy, Superintending 
Engineer, Postmaster-General’s Department, Com- 
monwealth of Australia. 


Tue INSTITUTION OF MECHANICAL ENGINEERS 
BENEVOLENT FuNpD. 


We recently summarised in these columns the 
annual report for 1936 of the Benevolent Fund of 
the Institution of Mechanical Engineers, and hope 
that the statement received more attention from 
members than was given to the meeting itself at 
which it was presented. It is an extraordinary 
fact that so good and worthy an object should 
attract an attendance at the Institution of only 
a score or so of members, and that the supporters 
of the fund should number only about 14 per cent. 
of the membership. It is true that the percentage 
has gone up recently, but only, unfortunately, to 
a very small extent, and the growth represents 
only a fraction of what the Council of the Institution 
and the Benevolent Fund Committee of Manage- 
ment would like to see. Last year the expendi- 
ture exceeded income by 261/., and the fund was 
called upon to disburse a larger amount than ever 
before ; there is no doubt that it might be made 
of still greater service if it had larger resources 
at its disposal. It is a very human failing, in 
prosperous times such as these, to push into the 
background any thought of adversity. Yet we 
have only just emerged from days of great distress 
which have left behind them wreckage of all descrip- 
tions, and it would be well if those enjoying the 
improved conditions would concern themselves just 
a little with the affairs of their fellows not so fortu- 
nately circumstanced. It does not need us to 
remind members that recent years have seen the 
passing out of existence of many honoured and old- 
established firms, with the scattering of their staffs. 
In spite of everything, older men are still finding 
it difficult to find new berths, while others are 
perhaps incapacitated through ill-health following 
upon privation. Further, there are widows left 
with only small support, or none at all, and children 
to be educated and given the chance of a fair start 
in life. Possibly the older members realise better 
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what is implied by this statement than do the 
younger men, but we’ feel that even the older do 
not adequately share in the privileges and help 
shoulder the responsibilities which the Fund repre- 
sents. It ought to be the ambition of members 
that, not 14 per cent., should figure on the Benevo- 
lent Fund list, but that, shall we say, 94 per cent. 
of the names of full members should be there, with 
a percentage of well over 50 of the associate mem- 
bers. While it will be admitted that there will 
always be, through circumstances beyond their 
control, a certain number of men of mature age 
who have attained the rank of member who may 
be unable to help (or may even need help), there 
will be really relatively few of this class who cannot, 
if they will examine their own affairs carefully, 
make some contribution. In the associate member 
class, also, conscientious personal consideration of 
the matter will, we feel sure, reveal the fact that 
many might subscribe something. The Fund 
stands in need of regular help to a much increased 
extent, and it is to be hoped that all classes of 
members will take the matter to heart. To almost 
anyone in these days of quick happenings the 
assistance of the Fund may conceivably be valuable, 
while in the case of those members who are at 
present well endowed with a good job or practice, 
it is to be hoped that the Fund may figure pro- 
minently among the other charities to which, no 
doubt, they regularly subscribe. Engineers are 
supposed to spend their lives in the service of man- 
kind—let us see to it that we spend a little in the 
service of our brothers in the profession. At the 
recent meeting an invitation was given for sugges- 
tions for securing for the Fund a wider appeal ; if 
any of our readers have anything of this kind to 
offer, the Committee of Management, we feel sure, 
will be very glad to hear of it. 
Trarric Census on Crass I] Roaps. 

The Ministry of Transport traffic censuses, which 
are made from time to time, provide useful data 
from which variations in the nature and intensity 
of the traffic using the classified roads of Creat 
Britain can be ascertained. Censuses have been 
made on Class I roads at intervals of about three 
years for some considerable time, but although 
censuses on Class II roads were made in 1923, 
1926, and 1929, there was a gap of seven years 
between the 1929 census and its successor, which 
was not taken until 1936. A report* on the latter 
census has recently been issued, and from this it 
appears that the mileage of Class IT roads increased 
from 15,805 in 1929 to 16,855 in 1936. In the latter 
year, in addition to this mileage of Class II roads, 
there were 27,015 miles of Class I roads, making a 
total of 43,870 miles of classified roads out of a 
total road mileage of 178,103. The 1936 census of 
Class II roads forming the subject of the report is 
based on observations taken at 4,539 points, of 
which 860 were new points not included in the 
previous 1929 census. No census points were 
situated within the administrative county of 
London, and the majority of the new points were 
in county boroughs in England and Wales. The 
traffic passing the points was recorded daily from 
6 a.m. to 10 p.m., the count at most of the points 
being taken during the seven consecutive days from 
Monday, August 10, to Sunday, August 16. At a 
few points, owing to the incidence of local holidays, 
race meetings, &c., the census was postponed until 
normal conditions prevailed. Among the results 
of the census, it is stated that the average number 
of vehicles per day at the observation points was 
2,514,107 passenger vehicles, 682,869 goods vehicles, 
65,793 horse-drawn vehicles, and 2,051,884 pedal 
cycles. At the 3,679 points for which comparable 
particulars in respect of the preceding census were 
available, the passenger vehicles showed an increase 
of 55-95 per cent., the goods vehicles an increase 
of 72-64 per cent., and the horse-drawn vehicles a 
decrease of 51-56 per cent. The average increase 
for pedal cycles was 89-48 per cent. The highest 
numbers of vehicles recorded per census point in 
1936 were found in the Home Counties, Middlesex 
being first with a daily average of 2,535, and Surrey 
second with a daily average of 1,581. In county 








* Road Traffic Census 1936 Report. His Majesty's 
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boroughs, the largest number per census point were 
recorded in Birmingham with 2,319, Middlesbrough 
with 2,223, and Manchester with 2,203. The census 
point at which the greatest volume of traffic was 
recorded was at Talbot-road, Stretford, adjacent 
to Stretford Town Hall, where the average daily 
number of vehicles was 8,708. As will be seen from 
the above figures, the greatest percentage increase 
was in pedal cycles; the actual number of these 
vehicles enumerated at the 3,679 comparable points 
was 10,123,505. The point at which the highest 
number of pedal cycles was recorded was at 
Cottingham-road, Hull, where the average number 
enumerated during each day of 16 hours was 7,302. 


Loans FOR MUNICIPAL SERVICES. 


The Ministry of Health has issued a statement 
showing the allocation of the 25,820,796/., which 
local authorities have obtained sanction to borrow for 
capital expenditure during the quarter which ended 
on March 31, 1937. The total for the corresponding 
quarter of 1936 was 16,669,841/. Of the last quarter’s 
total, 14,457,600/. was on account of housing, 
3,167,977. for education services (including libraries 
and museums), 1,673,804/. for roads and bridges, 
1,473,641/. for sewerage, sewage disposal and refuse 
destruction, and 1,130,952/. for hospital services. 
Smaller amounts included 778,992/. for recreation 
grounds, open spaces and playing fields, 898,192/. 
for water supply, and 155,490/. for swimming pools. 
The acreage purchased for public parks was 9,400, 
of which 4,928 acres constituted land acquired for 
the Green Belt round London. The largest single 
purchase for this purpose was Enfield Chase, 
covering 2,005 acres. 


INTERNATIONAL INSTITUTE OF ELECTRIC HEAT AND 
ELECTRO-CHEMISTRY. 


On the occasion of the sixth Congress of the Union 
Internationale des Producteurs et Distributeurs 
d’Energie Electrique, held at the Hague last year, 
the Netherlands Institute for Electric Heating and 
Electro-Chemical Applications took the opportunity 
to hold an international congress of supply engineers, 
manufacturers and users interested in these industrial 
applications of electricity. This meeting was 
very successful and it was decided to form a new 
body, entitled the International Institute of Electric 
Heat and Electro-Chemistry, and to hold congresses 
annually. The Council of the British Electrical 
Development Association, 2, Savoy-hill, London, 
W.C.2, was approached and requested to organise a 
British National Committee to work in conjunction 
with the International Institute. After considera- 
tion a very representative committee was con- 
stituted and this held its first meeting on May 3, 
when the chairman and vice-chairman were elected. 
The chairman is Captain J. M. Donaldson and the 
vice-chairman, Dr. T. Settle, while the other mem- 
bers of the committee comprise Messrs. E. P. 
Barfield, H. P. Barker, and A. C. Bostel, Comdr. 
F. J. Campbell Allen, and Messrs. H. W. Clothier, 
F. Forrest, W. S. Gifford, R. Lee, A. G. Lobley, 
S. E. Monkhouse, E. Morgan, F. T. Nurrish, P. J. 
Robinson, F. Selley, W. E. Swale, and C. H. Yeaman. 
At the first meeting of the committee, Mr. H. P. 
Barker and Mr. J. I. Bernard, of the British Electrical 
Development Association, were appointed British 
representatives on the executive committee of the 
International Institute, which will hold a meeting 
at the end of the present month to consider the 
organisation and arrangements for this year’s 
Congress, to be held in Paris. Provisional arrange- 
ments were also made for the preparation of repre- 
sentative British papers dealing with the develop- 
ment of industrial heating and space heating in 
this country, by members of the committee. It 
is hoped to hold next year’s Congress in this 
country. 








South AFRICAN REQUIREMENTS IN CoPPER CON- 
puctors.—H.M. Senior Trade Commissioner in South 
Africa has reported to the Department of Overseas 
Trade that the Union Tender and Supplies Board pro- 
poses to frame approved lists of tenderers for the supply 
of indestructible wire (insulated and weatherproof copper 
conductors) of the 200-lb. and 300-lb. per mile categories. 
United Kingdom firms desiring to have their names in- 
cluded in these lists should make application for further 
particulars to the Department at 35, Old Queen-street, 
London, 8S.W.1, quoting reference No, T.Y. 31,377. 
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INTERNATIONAL ASSOCIATION FOR 
TESTING MATERIALS CONGRESS. 


(Continued from page 545.) 
Ligut METALS AND THEIR ALLOYS. 


THE meeting of Group A, Sub-Group 3, which 
was devoted to the discussion of the light metals 
and their alloys, was held under the chairmanship of 
Professor C. Benedicks, on Thursday morning, 
April 22. In his introductory remarks the chair- 
man emphasised the important part played by the 
light metals and their alloys in the development of 
aviation. The first three papers in the Sub-Group 
dealt with the general aspects of the subject under 
discussion and with age-hardening, but only one of 
these, namely, that by Professors P. Chevenard and 
A. Portevin on “ Physico-Thermal Methods for 
the Investigation of the Light Alloys,” was read in 
abstract, this being done by Professor Chevenard. 
In the course of the discussion which followed, 
Dr. M. L. V. Gayler stated that the real problem 
connected with the age-hardening of the light alloys 
was that metallurgists did not know why the 
phenomenon occurred. It had been noted that the 
solid solution, after quenching, was at first in a 
disturbed state, and it was this disturbed state 
which required explanation. Dr. C. H. Desch, 
F.R.S., who spoke next, thought that, in looking 
for a theory of age-hardening, investigators should 
not begin with such a complex case as Duralumin, 
in which more than one compound was formed, but 
should proceed with an alloy of the silver-copper 
type which was made up of two metals both having 
the face-centred cubic structure. This system 
showed age-hardening characteristics, while changes 
in electrical resistivity also occurred, although their 
magnitude was not so great as in some of the light 
alloys. Professor Benedicks, in closing the dis- 
cussion, agreed with Dr. Gayler that the mechanism 
of age-hardening was not known, but he emphasised 
that what occurred in many liquid solutions was also 
unexplained. We did not know why barium sul- 
phate, for instance, was insoluble and was _ pre- 
cipitated from a solution. 

The next paper, ‘Strength Properties and 
Micro-Deformations of Single and Poly-Crystalline 
Aggregates of Aluminium,” was read by Professor 
G. Welter, after which a cinematographic film 
depicting yielding phenomena in metals was shown 
by Dr. A. Nadai, the chaitman stating that this 
had a bearing on Professor Welter’s paper. Dr. 
Nadai explained that the bars shown in the film 
were of a special silicon steel, coated with paint, 
but having the original scale left on. Upon applying 
stress in tension, Luders lines appeared and spread 
across the bars, the whole constituting a most 
striking picture. 

A number of papers dealing with the recent 
progress made with aluminium alloys in various 
countries were then presented, in turn, by Dr.-Ing. 
W. Stenzel, Mr. 8. L. Archbutt, Dr. A. G. C. Gwyer, 
Mr. W. Irmann (on behalf of Professor A. von Zeer- 
leder), and Mr. R. L. Templin (on behalf of Mr. E. H. 
Dix and Dr. Z. Jeffries). Mr. Templin added that 
in the United States aluminium alloys having 
high tensile strengths and yield points had been 
developed, but latterly considerable attention had 
been given to the inability to increase the modulus 
of elasticity of these alloys in comparison with 
their other mechanical properties. This inability 
to increase the modulus of elasticity, not only of 
aluminium alloys, but also of the magnesium alloys 
and of the high-strength steels, was giving engineers 
considerable concern in light-weight design. Dr. 
J. L. Haughton, who was the next speaker, drew 
attention to the recent development of a free-cutting 
aluminium alloy of the Duralumin type, mentioned 
in Messrs. Dix and Jeffries’ paper. He added that 
this alloy had received some considerable attention 
in the American technical Press, but, so far as he 
knew, had not been dealt with in the literature 
of other countries. He wondered, therefore, whether 
the use of such an alloy was confined to the United 
States or whether it was used in Europe. In reply 
to this, Dr. G. Masing said that in Germany, alloys 
of this type were used, the machining qualities being 
secured mainly by additions of lead. Dr. Gwyer, 
who also replied, said aluminium alloys capable of 
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being machined at high speeds had recently received 
attention in Great Britain, and materials which 
would not clog the wool had been investigated. No 
data, however, had as yet been published. 

The last two papers considered were on the 
subject of magnesium alloys. The first, ‘* Tech- 
nology of the Magnesium Alloys,” was taken as 
read owing to the absence of the author, Dr. G. 
Siebel. The second contribution, “ Recent Develop- 
ments in Magnesium Alloys,” by Dr. J. L. Haughton, 
was presented by the author, who pointed out that 
magnesium had been discovered in England in 
1808, namely, seventeen years before the isolation 
of the metal aluminium. The first plant for its 
manufacture, however, had been erected in France, 
while the development of the metal on a large 
commercial scale had first commenced in Germany. 
With regard to the corrosion of magnesium, an 
interesting experiment had been conducted at the 
National Physical Laboratory. ‘Two specimens, the 
one of steel and the other of a magnesium alloy, 
had been placed on a window-sill for eighteen 
months. At the end of that time there was no 
doubt that, in appearance at all events, the stec| 
was much more corroded than the magnesium. 
Magnesium and many of its alloys lost strength 
very rapidly as the temperature was raised. A 
considerable amount of work had, therefore, been 
undertaken to find alloys which retained an appre- 
ciable proportion of their strength at temperatures 
up to 300 deg. C., and one of the most satisfactory 
alloys for this service contained 10 per cent. of 
cerium and about 1-5 per cent. each of cobalt and 
manganese. This alloy, while markedly inferior 
to other magnesium alloys at room temperatures, 
retained a greater proportion of its strength at 
higher temperatures. Its maximum-stress value at 
20 deg. C. was 29-4 kg. per square millimetre (18-67 
tons per square inch), while corresponding figures at 
200 deg. C. were 20 kg. (12-7 tons) and at 300 deg. (. 
11-4 kg. (7-24 tons), A magnesium-aluminium 
alloy containing silver and small quantities of 
manganese and calcium, which was stronger at 
room temperatures, had a maximum-stress value of 
little over 7 kg. per square millimetre (4-44 tons 
per square inch) at 300 deg. C. 

Mr. A. J. Murphy emphasised the great advance 
made in cast-magnesium alloys as the result of heat- 
treatment, and added that several of these materials 
were in normal and large-scale operation in this 
country. At his works (Messrs. J. Stone and 
Company, Limited) special attention had been given 
to the heat-treatment of alloys containing 9 per 
cent. or 10 per cent. of aluminium, which treatment 
removed the low proof-stress value and gave quite 
remarkable maximum-stress values. In the appli- 
cation of magnesium alloys, the question as to 
whether they were or were not unusually notch- 
sensitive under dynamic loading required investiga- 
tion. No quantitative data were as yet available 
on this point. The next speaker, Dr. H. Sutton, 
said that in the last few years remarkable improve- 
ments had taken place in the fatigue properties of 
high-strength magnesium alloys. Some years ago 
the Wohler range of these magnesium alloys, for 
2 x 10* cycles, was of the order of 5 tons to 6 tons 
per square inch ; now it was 8 tons to 9 tons per 
square inch. The 0-1 per cent. proof stress had also 
been improved. Dr. Haughton’s specimen of mag- 
nesium might not have appeared to corrode very 
much, but it was as well to remember that magne- 
sium oxide was appreciably soluble in the rain 
water of this country. 

Dr. R. Seligman, in a final general statement, 
said that no one, after reading the papers in Sub- 
Group 3 of Group A, could fail to be struck by the 
immense importance of age-hardening in light-alloy 
metallurgy. It was quite clear that, in 1908, Wilm 
had introduced a new metallurgical age by his 
discovery of age-hardening, yet little appeared to 
be known concerning the man and his methods. 
Dr. G. Masing, in answer to this, said that Wilm 
had retired into the country and had done no 
metallurgical work for at least fifteen years, while 
Mr. W. Freeman Horn, who also spoke on this 
point, thought that Wilm’s discovery of age- 
hardening had been largely accidental. He was 
engaged on a systematic investigation of aluminium 
alloys, and had found that, on testing a particular 
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alloy made on the previous day, its strength had 
increased, and on re-testing on the following day 
the strength had risen still further. He had fol- 
lowed this up and had produced the alloy Duralumin. 
As Dr. Masing had said, Wilm had retired and had 
now, he believed, largely lost interest in metallurgy. 
In a brief closing speech, the chairman referred to 
the important research work carried out in this and 
other fields by Dr. W. Rosenhain, F.R.S., at the 
National Physical Laboratory. 


ERoston AND CoRROSION OF STONE. 


The meeting of Group B, Sub-Group 2, which 
was held on Thursday morning under the chairman- 
ship of Professor E. Suenson (Denmark), considered 
four papers on the erosion and corrosion of natura! 
stone. Of these, one from Austria dealt with the 
‘Weathering of Granite,” in which Prof.-Dr. 
Roman Grengg stated that in a building material 
this process was primarily determined by the nature 
of the end product, and secondly by the rate at 
which this final condition was reached. In addition 
to the nature and structure of the material, the 
stresses and type of employment, particularly the 
local conditions, determined the rate at which 
weathering took place. Finally, the stresses pro- 
duced by the sub-structure and the air spaces had 
to be considered, and their effect might be favour- 
able or unfavourable, according to the design and 
material. For instance, a granite of coarse tex- 
ture rich in mica, unless properly treated, might, 
when placed on an unsuitable foundation, be less 
resistant to rising damp, such as occurred near 
heating apparatus or under rapid alternations of 
frosty and humid weather, and have a shorter life 
than a material the composition and morphology of 
which had been taken into account when considering 
the conditions present. Strength and resistance to 
weather depended on the original chemical composi- 
tion as well as on the crystallisation and cooling 
conditions of the virgin rock ; and the subsequent 
changes, which were often considerable, were 
influenced by hydro-thermal, dynamic, and other 
effects. So long as the stone was exposed to air, 
water and changes of temperature, erosion, fliking 
and splitting occurred and weathering began. The 
alterations that took place were mainly of a physical 
character and went hand in hand with the produc- 
tion of hair cracks, surface flaking, and especially 
with a disintegration of the feldspar. 

These views were confirmed in a paper by Dr.-Ing. 
\. Schmélzer on “ The Production of Weathered 
Layers on Natural Stone, the Rate of Their Forma- 
tion and Their Prevention.”’ The author said that, in 
spite of the numerous researches that had been under- 
taken from 1890 onwards, there was no standard 
interpretation of the material changes that occurred. 
The principal reason for this lay in the fact that a 
sufficiently sharp distinction could not be drawn 
between the different types of this phenomenon owing 
to the impossibility of complete analysis and the 
absence of a basis of comparison. The special 
role played by gypsum in the formation of a skin 
on lime and sandstones was, however, recognised. 
In practice, considerable deposits of this material 
occurred owing to the sulphuric acid in the smoke, 
which, like rain, snow and dew, reacted with the 
calcites and with calcium-sodium feldspar. The 
pyrites in the stone also gave rise to fresh formations 
of gypsum as the weathering progressed, though 
practically this process was generally of little 
importance owing to the low sulphur content of the 
stone. The gypsum content of the cement was 
also insufficient to explain the phenomenon, as the 
typical weathering skin occurred even when cement 
mortar was not used. 

As regards the prevention of weathering, the 
success which could be obtained was the only 
criterion of any measures adopted. A suitable 
choice of materials, with an avoidance of contours 
in which rain, soot or snow might collect, and the 
drainage away of surface water were advisable pre- 
cautions, while treatment with waterproofing mix- 
tures, especially stucco, was another suitable method. 
To determine the principles of protection against 
weathering demanded a study not only of purely 
petrographical phenomena, but of such factors as 
the size, shape and distribution of the pores and 


conditions, as well as the effects of the swelling 
and shrinkage processes. 

The distinction made by Scott-Russell between 
the virtually harmless macroporosity and the 
harmful microporosity was important in this connec- 
tion. It might, further, be noted that the deter- 
mination of the alteration of a stone under the 
direct action of sulphur dioxide could not be applied 
to the analysis of the weathering behaviour. The 
same applied to tests made under artificial weather, 
of which a large number had been carried out in 
recent years. Generally speaking, experience with 
particular protective materials had been so contra- 
dictory that it was impossible to deduce any 
valuable results from the data. 

In a paper on the “‘ Methods Used by the Deutsche 
Verband fiir Materialpriifung for Determining the 
Weathering of Natural Stone,” Dr.-Ing. K. Stécke 
pointed out that the examination of this material 
could be divided into two main sections. The 
first included petrographical investigations and was 
carried out by means of mineralogical and petro- 
graphical methods, which were mainly of an optical 
character, although simple physical and chemical 
methods were also used. The second included physical 
processes. These were necessary to discover those 
properties of the stone which enabled a basis to be 
settled for the determination of such factors as 
porosity, absorption, and resistance to frost. The 
results of the first series of tests roughly determined 
the stones of which the weathering qualities were 
or were not suitable, and this division could after- 
wards be checked by the results obtained in the 
second series. 

The final paper was by Mr. R. J. Schaffer, and 
| dealt with “ Tests on Building Stones as a Measure 
| of Weathering Quality.” The author pointed out 
| that since the durability of a building stone depended 
on many external factors as well as on the properties 
of the stone itself, and also because the life of a 
stone in a building was an indeterminate quantity, 
laboratory tests could not hope to assess durability in 
exact terms of years. They could, however, aim 
to assess the relative qualities of stones from 
different sources or the retentive qualities of different 
varieties of stone from one quarry. Comparisons of 
samples of known age from buildings provided a 
sufficient indication of the true factor. Weathering 
tests, which exposed samples to the action of a 
series of different agepcies and thus sought to 
reproduce the action of these agents on a vastly 
accelerated scale, were fraught with difficulty both 
in execution and interpretation. Many points of 
view had to be reconciled merely to decide what 
cycle of operations and what conditions should be 
adopted. Then it had to be proved that the arti- 
ficial weathering cycle did in fact produce the 
effects of natural weathering on a comparative scale. 
The alternative method was to study the physical 
and chemical properties of the materials, but because 
the processes of weathering were complex and their 
mechanism to some extent obscure, it was not 
possible to state from first principles what properties 
were to be desired, neither was it possible to deduce 
the weathering quality of a material directly from 
its own physical and chemical properties. 

It was first necessary to examine an adequate 
number of samples of known weathering quality 
from buildings, in order to determine the charac- 
teristic differences between durable and non-durable 
materials for each type of stone. The information 
so obtained could then be used as a basis of com- 
parison with the properties of quarry samples of 
unknown durability. To apply this method it was 
essential that the comparison should be limited to 
materials of the same general character. Usually 
microscopical examination sufficed to determine the 
type to which the material in question should be 
allocated. 








TIMBER PRESERVATION. 

On Thursday morning, April 22, Group C, Sub- 
Group 3 of the Congress discussed “ Timber 
Preservation "’ under the chairmanship of Dr.-Ing. 
R. Barta. The subject was covered by nine papers, 
but only four were actually dealt with, since Sub- 
Group 4, on the “ Ageing of Organic Materials,” was 
also taken at the same meeting. The first paper 





capillary spaces and of the behaviour under frost 





was by Professor-Ing. K. Ryska and was entitled 


“* Researches on the Properties of Red Pine (Picea 
Excelsa) Planted in Czechoslovakia.” It described 
the methods employed in examining Oregon pine, 
which had been acclimatised in Czechoslovakia, for 
the purpose of determining how far the structure 
had been affected by geographical and climatic 
conditions in different regions of the country. Wood 
from eight sources had been examined in an attempt 
to find out if the properties of the wood from the 
several areas varied to a sufficient degree to render 
any one of them particularly suitable for a specific 
use—for example, aeroplane construction. The 
results, plotted in diagrams, showed in some of the 
tests, notably that of resistance under a suddenly 
applied load, considerable differences. The research 
comprised the examination of the microstructure in 
sections from 18 yu to 20 » thick, cut in three different 
planes ; the determination of relative density with 
the same moisture content; increase in volume 
when absorbing a determined quantity of water ; 
hardness, by a method analogous to the Brinell 
method for the hardness testing of metals ; resistance 
to compression in the direction of the grain ; strength 
under bending by a load at the centre of a beam ; 
tensile strength in the direction of the grain; 
resistance to impact at the centre of a beam; and 
shearing strength. It was observed, in the short 
discussion which followed, that the paper did not 
attempt to decide what woods were suited for 
particular purposes, but presented data from which 
conclusions might be drawn by those concerned. 

The second paper discussed was by Dr.-Ing. L. 
Cizek and was entitled “The Strength and Elas- 
ticity of Wood under Compression in the Direction 
of the Fibres.” It surveyed the question chiefly 
from the point of view of the utilisation of wood 
for other than structural purposes, and the dis- 
cussion following it was brief. One speaker observed 
that the properties of a wood as it concerned paper- 
making did not necessarily vary in direct propor- 
tion to the mechanical properties. The properties 
valuable for making artificial silk were found to 
be better in wood grown in northern regions, where 
the rate of growth was slower. A second speaker 
added that the annual rings of pine-trees grown in 
southerly regions were, on the average, 1 mm. wider 
than those of similar trees grown in the north. 
Another speaker pointed out that in reading such 
papers it must be remembered that the average 
values given could not be regarded as having been 
determined with a degree of precision comparable 
with similar data for metals, and expressed the 
opinion that some attempt should be made to 
arrive at uniformity of nomenclature in dealing 
with methods of examining and testing wood. 

The third paper, by Professor-Dr. F. Liese, was 
entitled “‘ New Methods and Processes in Timber 
Preservation.” Among a number of lantern slides 
following this paper some showing a method of impreg- 
nating telegraph and telephone poles were notable. 
In this method the poles, having been barked, 
are laid horizontally on a low frame to a depth 
of five or six poles and extending for, say, 30 
or 40 rows. Two stacks are thus formed with 
the butt ends of the logs facing one another, 
with a lane between the stacks. At one end of 
the lane a tank of the preservative is carried, 
at a considerable height, on a tower of timber 
construction. From the tank a flexible pipe provided 
with a stop-cock and a hollow spiked connection is 
led to each pole. The connections are driven into 
the poles at the butt ends at their exact centres. 
The preservative, under the hydraulic head created 
by the height of the tank, is forced along the centre 
of the pole and spreads radially outwards. The 
cocks on the pipes permit regulation of the process, 
as some poles in the stack may become sufficiently 
permeated more rapidly than others. It is esti- 
mated that poles thus treated will have a useful 
life of about seventeen years. The paper gave rise 
to very little discussion, the most interesting fact 
emerging from it being that the life of similar poles 
used by the British Post Office but impregnated 
from the surface had a life varying from fifteen 
years to seventeen years. 

The final paper taken in this section of the 
Congress was by Dr. A. Breazzano, and was 
entitled ‘“‘ Methods for Determining the Fungicidal 





Power of Wood Preservatives.” The paper described 
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the author’s own method of carrying out this test, 
which consists of using samples of wood of a 
thickness of only 0-6 mm. to 0-7 mm. These thin 
strips of wood are soaked in the solution to be 
tested, and while still wet are inserted in the neck 
of a large test tube in such a manner that one 
surface is visible through the glass wall. Upon 
the other surface is placed a piece of living mycelium 
of wood-destroying fungus, and the tube is then 
sealed by a glass disc and paraffin wax. A con- 
stricted portion at the bottom of the tube is filled 
with water which, when the tube is maintained at 
the most favourable conditions for the growth of 
the fungus, provides the necessary degree of 
humidity. When the solution has not been strong 
enough to check the growth of the fungus, this 
penetrates the wood and spreads over the visible 
surface. The experiments are carried out with 
different concentrations of preservative until growth 
is prevented. A test usually requires from seven 
days to eight days for its performance, and the 
temperature is maintained between 18 deg. C. and 
20 deg. C. It is claimed that the required obser- 
vations do not call for any great degree of experience, 
that the method gives accurate results, and that the 
tests can be made in a shorter time than with 
other methods. 

The discussion was, again, very brief, the most 
notable contribution being a short account of a 
different method of testing in which small wooden 
blocks, both treated and untreated, are immersed 
ina mass of living fungus in a flask and are allowed 
to remain in it for a considerable time. The extent 
to which the wood has been destroyed by the fungus 
is ascertained by weighing the blocks before and 
after the experiment. 

It may be stated, by way of record, that the 
other papers arranged for this Sub-Group were 
taken as read. 

(T'o be continued.) 
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180-H.P. OIL-ENGINED LOCOMOTIVE. 


THE locomotive illustrated in Figs. 1 and 2, on this 
page, has recently been built by Messrs. Andrew 
Barclay, Sons and Company, Limited, Kilmarnock, 
for Messrs. Nobels Explosives Company, Limited, a 
branch of Messrs. Imperial Chemica] Industries, 
Limited. The locomotive, which is of the 0-6-0 type, 
as shown in Fig. 1, is fitted with an 8-cylinder Paxman- 
Ricardo engine, supplied by Messrs. Davey, Paxman 
and Company (Colchester), Limited. This engine, 
which is located beneath the bonnet, as shown in Fig. 2, 
develops 180 brake horse-power .at 1,100 r.p.m. as a 
traction rating. One of the outstanding features of 
this power unit is that it idles very quietly and steadily 
at 300 r.p.m. The cylinder bore is 5} in., and the 
piston stroke is 7 in. This type of engine is now well 
known, and it will be sufficient to state that it operates 
on the airless-injection system, the fuel pump being 
a C.A.V.-Bosch model delivering the fuel at a pressure 
of 1,800 lb. per square inch. The compression pressure 
is 550 lb. per square inch, and the maximum gas pres- 
sure is 780 lb. per square inch. The engine is self- 
contained with a centrifugal water pump and a gear- 
type oil lubricating pump, and the complete unit with 
the hydraulic coupling is mounted on three-point 
suspension. It is stated that owing-to the exceptionally 
stiff crankshaft, the engine has proved in actual use to 








be unusually free from torsional vibrations. Electric 
starting is employed, with a C.A.V.-Bosch axial-type 
starter, the pinion of which meshes with the toothed 
rim of the flywheel, the necessary current being obtained 
from 24-volt, 105 ampere-hour batteries, which also 
supply the lighting current. The battery charge is 
maintained by a C.A.V.-Bosch dynamo driven by a 
Vee-belt from a pulley on the hydraulic coupling casing 
flange. The actual, torque and power curves for the 
engine, measured at the coupling, are given in Fig. 3, 
annexed, and full particulars of tests on a similar but 
smaller engine, carried out by Mr. W. A. Tookey, 
were given in ENGINEERING, vol, cxxxix, page 359 
(1935). 

The transmission from the engine to the gearbox is 
effected through a Vulcan-Sinclair hydraulic coupling 
of the rigid traction type, and a flexible coupling. 
A curve showing the slip through the hydraulic coupling 
is included in Fig. 3. The gearbox is of the Wilson 
type, with ratios of 3-07, 1-58, and | to 1, and is 
built on to a reverse and final-drive gearbox made by 
Messrs. Bostock and Bramley. The final-drive box 
incorporates a heavy jackshaft, and the drive is con 
veyed to the rail wheels by coupling rods connected 
to cranks on the ends of the jackshaft, as shown in 
Fig. 1. The rail speeds are 4, 8 and 12 m.p.h. in 
both directions, the tractive efforts at the speeds given 
being 12,650 Ib., 6,660 lb., and 4,210 lb. The clutches 
in the Wilson gearbox are operated by compressed air 
controlled by a single valve in the cab. The reverse 
gear is hand operated. The normal speed control 
operates through the governor and maintains the 
engine speed constant irrespective of the load at any 
speed selected between the idling and maximum, that 
is, between 300 r.p.m. and 1,100 r.p.m. It is stated 
that there is no tendency for the engine to race when 
the load is reduced or the clutches are disengaged. An 
independent control is also connected to the fuel pump 
to stop the engine, or for use in emergency. 

The radiator was supplied by Messrs. The Reliance 
Manufacturing Company, and is made with detachable 
sections. The fan is driven by a Vee-belt from a pulley 
on the forward end of the crankshaft. One of the 
radiator sections is used for oil cooling, and an immer- 
sion heater is fitted to keep the water warm while the 
locomotive is standing in the shed. The flow of water 
through the radiator is controlled by a thermostat to 
ensure the correct temperature under varying working 
conditions. Part of the cooling water is by-passed 
through a radiator in the cab for the comfort of the 
driver. The lubricating system is arranged so that 
if the pressure falls below 7 |b. per square inch, a red 
warning light is illuminated. All the contro] levers 
are duplicated on each side of the cab, so that the 
driver can work the locomotive from either side. 
The Westinghouse air brake is fitted, with a spare com- 
pressor for use in emergency. Air for operating the 
gearbox is taken from the brake compressors through 
a reducing valve. The tank capacity is 100 gallons, 
and the weight of the locomotive in working order is 
29 tons 10 ewts. 








CONSULTING AUTOMOBILE ENGINEERS.—On page 43, 
ante, it was stated that the council of the Institution of 
Automobile Engineers proposed to issue a_ booklet 
specifying the qualifications and duties for members 
practising as consulting engineers, and giving the names 
of those members who were qualified and willing to 
satisfy the professional rules specified. We understand 
that this booklet, of which we have received an advance 
copy, will be available next week on ongpeet ion to the 
Secretary of the Institution, Watergate House, Adelphi, 
W.C.2. The booklet, which is entitled Memorandum of 
Professional Rules and Practice of Members Practising as 
Consulting Engineers, gives the names of some 55 members 
who are prepared to act as consultants. 


British STANDARD SPECIFICATIONS FOR TELEGRAPH 
AND Rapio ApParaATus.—A new British Standard Speciti- 
cation, recently published, price 3s. 9d. post free, by the 
British Standards Institution, 28, Victoria-street, Lon- 
don, 8.W.1, under the designation No. 16-1937, consti- 
tutes a revision of part of the Interim Report issued in 
1905 and entitled British Standard Specifications and 
Tables for Telegraph Material. The new publication, 
which refers to insulators, pole fittings, &c., deals with 
a further portion of the original document. The specifi 
cation for insulators and for the gauges for insulator 
and spindle threads appears in the present edition for 
the first time, though the standards laid down have 
been in use for some time. Another recently-published 
specification, No. 727-1937, deals with the characteristics 
and performance of apparatus for the measurement of 
radio interference. It embodies the relevant agreed 
recommendations of the International Special Com- 
mittee on Radio Interference (C.1.8.P.R.) as to the 
nature,essential characteristics and performance of any 
instrument for the measurement of interference. It 
further gives, as an example, a detailed account of the 
design and operation of a measuring set which adequately 
fulfils these requirements and has been found satisfactory 
in practice. Copies of this specification can be obtained 
for 2s. 2d. each post free. 
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LABOUR NOTES. 


AccorDING to the May issue of the Amalgamated 
Engineering Union’s Journal, the Central Committee 
of the Engineering Joint Trades Movement have decided 
to apply to the Engineering and Allied Employers’ 
National Federation for (1) an advance of 2d. an hour 
with an equivalent advance to pieceworkers and the 
restoration of the pre-June, 1931, conditions and con- 
solidation of war bonus into wages ; and (2) a conference 
with the object of securing improvements in the exist- 
ing overtime and nightshift agreement. 


In April, the Home branch membership of the 
Amalgamated Engineering Union increased from 
261,122 to 266,064, and the Colonial branch membership 
from 27,562 to 27,773. The number of members in 
receipt of sick benefit decreased from 4,042 to 3,522 
and the number in receipt of superannuation benefit 
from 13,847 to 13,829. The number in receipt of 
donation benefit decreased from 2,006 to 1,917, and the 
total number of unemployed members from 6,692 to 
6,681. 


The writer of the editorial notes in the May issue of 
the Amalgamated Engineering Union's Journal says : 

It is not a pedantic regard for rules that compels the 
union authorities to refuse to recognise sectional action 
which produces an unofficial stoppage ; it is rather the 
imperative necessity of preserving the machinery of 
negotiation and the opportunities of collective bargain- 
ing, with the whole weight of the union’s resources, 
experience and authority brought to bear in dealings 
with the employers. Undisciplined action causes 
infinite trouble, confusion and delay. The question at 
issue when such action is taken is invariably obscured 
and overlaid, and cannot be reached until the estab- 
lished machinery of negotiation is allowed to come 
into operation. Nothing, in other words, is gained by 
haste and impatience; time is actually lost. The 
real issues involved are lost sight of; a good cause is 
often prejudiced, and frequently lost, as far as the 
public sense of justice and a reasonable attitude on the 
part of employers are factors in bringing about a satis- 
factory settlement. We do, therefore, beg the entire 
membership to realise how far successful action depends 
upon order, discipline and the observance of rules.” 


Ours,” the writer goes on to say, “is no jerry- 
huilt edifice, but an organisation handcuffed to a con- 
stitution with a coherent social objective. It has no 
fixed diet for single-track minds, nor does it indulge in 
illusions or vague aspirations by soaring into the 
stratosphere or... conceal any inefficiencies with 
political palaver. It is essentiaily an organisation 
with a combination of functions and conflicting opinions 
as to the best methods of achieving our goal. No con- 
fused reasoning or insolent domination of a cantank- 
erous minority will assist economic salvation. Let 
common sanity prevail as the best prelude.” 


Addressing the annual delegate meeting of the 
National Foremen’s Association of the Engineering and 
Allied Trades at Nottingham on Saturday last, Mr. 
KE. G. Pile, the president, said that if it were to resume 
its steady progress and maintain the liberty it enjoyed, 
organised labour must learn to discipline itself and 
respect its leaders, for until it was able to do so it was 
doing the workers and their cause a serious disservice. 
Spasmodic outbursts of bad humour with ligntning 
strikes over every little irritation, often in defiance of 
signed agreements, did much to encourage those 
reactionary people who more or less openly avowed their 
antagonism to workers’ organisations ; and encouraged 
the view, which he believed to be a false one, that 
most trade organisations were controlled by extremist 
elements. They also went far to estrange those 
employers and supervisors who were well disposed 
towards them and ready to meet legitimate causes of 
complaint with sympathetic consideration. 


The latest Monthly Trade Report of the United 
Patternmakers’ Association states that 65 members are 
unemployed as compared with 63 in March, while 
three more are on dispute benefit due to trouble on the 
Clyde. The total number of members drawing benefit, 
including sick and superannuation benefits, is less than 
1 per cent. *‘ It is also pleasing to note,” Mr. Findlay, 
the general secretary, says, “‘ the improvement in our 
health returns. The number of our members on sick 
benefit was 518 in January, 332 in February, and 
269 in March; this month it is 262—just about half 
the January figure. Our membership has gone up 
since the beginning of January by 121, so that altogether 
there are well over 700 more of our members at work 
now than in May, 1936." 
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The Ministry of Health states that preliminary 
returns have now been received from the councils of 
counties and county boroughs in England and Wales 
showing the number of persons in receipt of poor relief 
on March 31, who ceased to receive relief in consequence 
of the grant of allowances by the Unemployment 
Assistance Board. The total number of persons shown 
as transferred to the Board on the “ second appointed 
day" (April 1) under the Unemployment Act, 1934, 
was 127,630 (44,350 men, 31,606 women, and 51,674 
children under 16 years of age). Of these, 125,976 
persons were in receipt of out-relief at the time of trans- 
fer and 1,654 in receipt of institutional relief. The 
number of families transferred was about 50,000. 


The Swedish Consulate General in London reports 
that the improvement in general economic conditions 
that characterised 1935 continued, on the whole, 
during 1936. Employment in the main branches 
of industry increased, industrial production and the 
volume of foreign trade expanded and the position of 
shipping improved. Employment in industry. con- 
tinued to be favourable. According to figures com- 
piled by the Social Board, employment during 1936 
may be denoted by the average index number of 3-85 
as against 3-68 for 1935. (The figure 3 represents 
“moderately good employment.”) The volume of 
industrial employment increased by an average of 
about 8 per cent., that figure being recorded in the 
wood pulp, paper, iron and textile groups, while the 
increase in the machinery group amounted to as much 
as 13 per cent. 


After a marked decline in timber exports in 1935, 
there was a considerable increase in the quantities 
shipped during 1936. This applied equally to sawn, 
planed, and hewn products, while the export of unsawn 
timber continued to decline heavily. For all timber 
products, the increase in exports recorded in 1936 
represented, quantitatively speaking, about 11 per 
cent. above 1935. The demand for timber last year was, 
on the whole, lively, and the prices of both fir and spruce 
rose steadily. The sales of timber to most countries 
increased during 1936, Great Britain, the most 
important customer, taking considerably more than 
half the total exports. Iron and steel production 
continued to expand during 1936 and record figures 
were attained in both ferro-alloys and casting metal, as 
well as rolling-mill products. Exports of pig-iron, 
scrap and semi-finished manufactures rose, but the 
increase in such staple imports as pig-iron, scrap, 
iron and steel sections, sheet metal and tubes, was 
even heavier. 


The report of the General Federation of Trade 
Unions for the first quarter of the current year states 
that the number of affiliated societies is 92, of which 
57 are on the higher scale, 32 on the lower scale and 
three on both scales. The membership on which 
contributions are based is 338,818, of whom 210,886 
are on the higher scale, 118,050 on the lower scale, 
and 9,882 on both scales. During the quarter, 
6,2401. 38. 3d. was received in contributions—and 
6411. 148. 2d. paid in benefits. ‘ Financially,” writes 
Mr. Appleton, the general secretary, “the events of 
the quarter have not been disturbing. There have 
been few disputes and claims have been small. The 
return from investments has been satisfactory and the 
balance sheet shows that the financial position of the 
Federation is sound. Organising efforts have been 
continuous and have met with some measure of success, 
By these efforts, not only the affiliated unions, but those 
unions not affiliated to the Federation have benefited. 
Indeed, it is impossible for such work as that under- 
taken by the Federation and its organiser to be limited 
in its effects. Stirring up the movement by factory 
gate meetings and house to house visitation helps all 
the unions whether they admit this or not. This, 
the management committee fully understands. It 
has, however, no desire to limit its efforts because 
others outside the Federation benefit by them. What 
it does desire is that its own membership should 
appreciate.” ae 

At its congress in Blackpool last week, the Inter- 
national Federation of Textile Workers’ Associations 
adopted a resolution declaring enthusiastic support for 
an international convention for a 40-hour working 
week in the textile industry. ‘ Having had a report 
of the proceedings of the Tripartite Technical Confer- 
ence in Washington,” the resolution says, * the congress 
notes that no agreement on hours of labour which has 
not the force of law is likely to be respected, and 
evidence has proved that in Great Britain, the classic 
land of joint agreements between employers and em- 
ployed, systematic violations of the 48-hour week 
agreements have taken place in some branches of the 
textile industry. Other evidence has shown that 
where the 40-hour working week has been introduced 
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there has been none of the catastrophic effects which 
were predicted by the employers. On grounds of 
practicability, as well as on grounds of social justice, 
the congress declares the claims of the textile workers 
for a 40-hour working week to be amply justified, and 
pledges itself to give the most complete and enthusiastic 
support to all efforts to realise the reduction of the hours 
of labour in textile factories to 40 per week without 
reduction in wages. The congress declares its deter- 
mination to secure the 40-hour working week in the 
textile industry by using all the means of action open 
to it, and would welcome any general movement 
which would secure this reform for all industries.” 


In the course of a speech delivered recently the 
Swedish Minister of Social Affairs, Mr. Gustav Méller, 
indicated some of the tasks with which, it is hoped, 
the next session of the Riksdag will deal. In spite of 
existing legislation on the subject, he said, the eight- 
hour day was still an unsatisfied demand in the case of 
certain categories of employed persons. It was hoped 
that it would be possible to introduce proposals for an 
eight-hour day for some of them, including, for instance, 
shopassistants and seamen. As regards domestic serv- 
ants, a statutory eight-hour day for them was prob- 
ably out of the question, but, in any case, it should be 
possible to guarantee them fixed rest periods. A statu- 
tory holiday with pay for all employed persons was a 
demand that should be satisfied as soon as possible. 
It ought to amount to 12 working days. The holiday 
question, however, was bound up with the adoption 
of measures to make it possible to turn the holiday 
to the best account. These, it was added, should 
include the creation of open-air reserves and facilities 
for cheap travel. ah 

There were also, Mr. Miller said, the problems 
created by intensive rationalisation in industry. Of 
late, this rationalisation had taken the form of the 
purchase of factories by large firms for the purpose of 
closing them down. Out of that arose a whole group 
of problems. The increased intensity of work, and the 
speeding up, affected men’s nerves and increased the 
risk of accidents. Inquiries had been undertaken, 
with the assistance of experts, in order to ascertain, if 
possible, how the effects of rationalisation might be 
alleviated, and various Bills relating to the matter 
might be expected during the next session. 


The first batch of notices to terminate their engage- 
ments on May 29 were handed in on Saturday last, by 
miners belonging to associations affiliated to the 
Mineworkers’ Federation of Great Britain, and those 


of the others who are under obligation to give only a. 


week’s notice are due, according to present arrange- 
ments to be tendered to-morrow (Saturday). In Notting- 
hamshire, which is the seat of the trouble, the Miners’ 
Association took the peculiar course, on Saturday last, 
of asking to be allowed to tender a block notice covering 
not merely its own 7,000 members but the whole of the 
40,000 miners in the area including those belonging 
to the Industrial Union. The mineowners, it is 
understood, declined to accept the block notice. 


On Friday last week, special meetings of London 
*bus men were held at the various garages to consider 
a document in which the executive council of the 
Transport and General Workers’ Union explained the 
award of the Court of Inquiry on their claim for a 
74-hour day. Their decisions, as reported by their 
delegates at a meeting in the evening, were heavily 
against acceptance. Forty-six garages voted for 
continuance of the strike and only four against con- 
tinuance. The total votes were: For continuance 
of the stoppage, 17,459; against, 1,776. The executive 
council showed no inclination to authorise an extension 
of the trouble, but the “ Rank and File Movement,” 
as it is called, made strenuous efforts during the week 
to bring out the men employed on the trams and 
trolley * buses. 

The expectation on Clydeside early this week was 
that the strike of engineers at Messrs. Beardmore’s 
Parkhead Works would soon be settled. Conver- 
sations had taken place between representatives of the 
firm and representatives of the Glasgow district 
committee of the Amalgamated Engineering Union, 
and proposals were adjusted for submission to a mass 
meeting of the men on strike. The meeting approved 
the proposals as a basis for negotiations. The stoppage 
has now lasted seven weeks, and much armament and 
mercantile work has been delayed. 








New TxHames-VattEy Ramway Hatt.—The new 

halt between Maidenhead and Cookham, which is being 
rovided by the Great Western Railway, is to be called 
urze Platt. 
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ALLOY AND FINE-GRAINED STEELS 
FOR LOCOMOTIVE COUPLING RODS.* 
By Hueu O’Nemn, D.Sc., M.Met. 


The interest shown in a paper entitled “‘ Controlled 
Grain Size in Steel,”+ read before the last meeting of 
the Institute, has suggested that the observations made 
on inherent fine-grained steels by the present author’s 
Company may be worth recording. Since the employ- 
ment of these steels on the London Midland and 
Scottish Railway has developed from the use of certain 
alloy steels, an account will be given of some features 
of both types. Locomotive coupling and connecting 
rods are subject to buckling stresses from the piston, 
and to inertia effects when running at high speed. 
Slipping of the driving wheels imparts sudden dynamic 
stresses to coupling rods, and fatigue effects also arise. 
The present paper is not concerned with design, but 
engineers would probably agree that for the desirable 


weight reduction of these rods, materials of high | 
tenacity, combined with high resistance to fatigue, | 


bending and shock are required. As regards the last 
point, it will be assumed that a high Izod notched-bar 
value indicates good toughness properties and resistance 
to the propagation of incipient cracks. Incidentally, 
the London Midland and Scottish Railway has been 


pering within the Ac, range leads to the precipitation of 
boundary carbide films and reduced Izod values. 

Given standard heat-treatment conditions, some 
curious results infrequently observed by the author for 
manganese-molybdenum steels may be summarised as 
follows :—(a) Variable Izod values from the same Izod 
test-piece. (6) Variations from one Izod test-piece to 
another taken from the same vicinity of the same test 
block. (c) The presence of banding to different extents 
in different portions of the same test block. (d) The 
development of banding by heavy forging in some 
billets, but not in others. As regards banding, Fig. 
on page 592 shows a bad example in a rod which gave 
low test values, and a micro-crack is visible in the 
central ferritic streak. 

There is evidence that unless proper steelmaking 
procedure is adopted, the distribution of molybdenum 
throughout a melt may be imperfect. There is also 
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TABLE I.—Tests ry O1n-QuEnc 


furnaces) would permit the change to commence at 
lower temperatures. (b) “‘ Transformational segrega- 
tion’ can be brought about by holding the steels in 
the transformation range. (c) There is a marked 
persistence of segregation in tlre y phase of these 
ternary alloys, resulting primarily from the presence 
of manganese (not carbon) gradients. (d) Determina- 
tions of the ternary eutectoid composition have been 
made, and indicate, for example, that 0-3 per cent. of 
carbon gives a homogeneous eutectoid at 12 per cent. 
of manganese, while 0-5 per cent. of carbon requires 
5 per cent. of manganese. 

These observations suggest that ingot heterogeneity 
in the first place could be responsible for such irregu- 
larities as have been observed. Manganese, molyb- 
denum and perhaps carbon segregation, and manganese 
coring, will give enriched zones in the forgings which 
differ from the mean composition. When banding and 
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Ni-Cr Steel. 





running service trials for some years with aluminium- | 
alloy rods, and the similar use of such material is also | 


being studied in America, France and Germany. 

Section I.—Use of Alloy Steels.—The weight reduc- 
tion of coupling rods has most satisfactorily been 
obtained by the employment of alloy steels, perhaps the 
simplest of which, containing carbon 0-5 per cent., 
manganese 0-8 per cent., and vanadium 0-15 per cent. 
to 0-25 per cent., is popular in America in the forged 
and normalised condition. With this treatment it is 
said to give a tenacity of 43 tons per square inch with 
a yield ratio of 65 per cent. and an elongation of 22 per 
cent. on 2 in. The presence of vanadium will ensure 
an inherent fine grain size, and consequently the 
impact values should be good. The alloy steels 
reported in Table I are perhaps the best known in 
Britain for the details under consideration, and may 
be compared with ordinary plain carbon-steel rods, 
which generally give 32 tons to 37 tons per square inch 
tensile strength with a yield ratio of 50 per cent. 
Considering work-hardening (and perhaps damping) 
capacity, however, a low yield ratio is not necessarily 
to be despised. 

In describing the satisfactory performance of rods 
made from the steel given in column 2, Table I, Gresley 
mentions that, although they buckle during heat-treat- 
ment, any flaws which form are more apparent and 
detectable than in plain carbon steels. The Ni-Cr-Mo 
material detailed in columns 3 and 4, Table I, has 
excllent mechanical properties, and with proper manu- 
facture is free from trouble. In this respect it is said 
that the steelmaker should add the molybdenum after 
the deoxidising alloys, and there are also views as to 
the composition of the molybdenum alloy. 

The method employed by the London Midland and 
Scottish Railway to check the properties of special 
rods is to forge a 5-in. by 2-in. test block upon them 
at one end. This is parted from the rod after the 
heat-treatment operation, and test-pieces are removed 
from standard positions, the longitudinal Izod speci- 
men being taken at about 4 in. from one face, and 
4 in. from its neighbouring face. Column 3, Table I, 
gives the results from such a test block as forged and 
heat-treated, while column 4 shows the values obtained 
from longitudinal specimens cut from one corner of the 
big-end of a somewhat harder rod. 

Manganese- Molybdenum Steel.—Alloys of the composi- 
tion given in column 6, Table I, are behaving excel- 
lently in service, especially considering that the steel is 
relatively inexpensive. Values from a forged test 
block, after soaking at 850 deg. C. for not less than 
1 hour followed by oil-quenching and tempering at 
600 deg. to 670 deg. C. for 3 hours, are given in column 
5, and represent good results. The mean rate of 
heating in the author’s furnaces would be about 3 deg. 
C. per minute, and it is immaterial whether the rods 
be oil-quenched or air-cooled after tempering. The 
steels are free from temper-brittleness, and air-cooling 
generally reduces the chances of distortion during 
subsequent machining. 

It is important in practice that the tempering of 
these steels should not be conducted above 670 deg. C. 
approximately, otherwise the Ac, transformation range 
is entered and solution of carbides commences. Sub- 
sequent oil-quenching under these circumstances will 
give a pyramid hardness—with indentations showing 
‘concavity ’”’—of nearly 240, as compared with normal 
indentations of 210; and the fall of the yield ratio 
from 75 per cent. to 80 per cent. to about 60 per cent. 
will be accompanied by a striking decrease in the Izod 
value. On the other hand, air-cooling after long tem- 





* Paper read before the [ron and Steel Institute. on 
Thursday, April 29. Abridged. 





+ See ENGINEERING, vol. exlii, page 432 (1936). \ 
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_ ee. nll - . 
l 
esnctaststtc an Prana Specification . | Block Rod Example, | Specification 
Characteristic or Property. —— Example. | ,% . tod 12. pec on 
| 
1. | 2 3.t 4 5 6. 
{ 
~ ila etl ar me RAe os a ie a 
Carbon, per cent. 0-25-0°35 | 0-33 0-30 0-27 0-25 0-25 
Silicon, per cent. .. 0-30 max. 0-21 | 0-15 0-20 0-16 - 
Manganese, per cent. 0:45-0:70 | 0-60 | 0-58 0-49 1-56 1-60 
Nickel, per cent. 3-3°75 3-4 | 2-43 2-53 (0-08) 
Chromium, per cent. 0-5-1-0 0-6 | 0-57 | 0-97 (Trace) - 
Molybdenum, per cent. 0-65 max.* — | 0-68 0-34 0-30 0-25 
Sulphur, per cent. .. ..| 0-05 —- 0-033 0-006 | 0-012 | O-04 max. 
Phosphorus, per cent. | 0-05 ,, — 0-030 | 0-011 0-034 | 0-04 
Yield point, tons per square inch ol — | (Spec.) 45-0 | _ | 32-0 - 
Yield ratio, per cent. ne -s se - ‘ .| - 80-0 81-0 | _ | 77-0 75-0 
Maximum stress, tons per square inch .. oe -+| 55-60 50-0) | C558 66-5 | 415 40 min. 
Elongation on 2 in., per cent. - 18 min. 18-0 25-0 -- 27-0 20 
Reduction of area, per cent. 50 -- 63-0 MO | 
Izod value, ft.-lb. .. ‘a ie as pa os © ew 0-0 86| «24-0 | 88-0 60 min 
Brinell number i i we ai - ‘ ‘| 241-293 | 336-0 
| 


* Optional. 
+t The Southern Railway uses this steel heat-treated to 60 ton 


TABLE V. 


TESTS ON 4-1N. 





| 
| 


Characteristic or Property. 


Billet G, 


4-1n. BLocks, O.Q,. 850 Dea. C., 


s to 70 tons per square inch tensile strength. 


T. 62 


5-650 Dea. C. 


Fine-Grained Plain 
| Carbon Steel. 


Nickel-Bearing Steel. 


| 
| Billet H, Specifica- Billet 7, Specifica- 
| j | 
| | 

| 


Cast C. Cast F. | tion ¥. Cast PF. | tion Z. 

Sie a a | a ny ymca, pes 
Carbon, per cent... sa 0-35 0-35 | 0-33-0-38 0°37 0-35-0-40 
Silicon, per cent. .| 0-22 0-25 | 0-15-0-30 | 0-25 — 
Manganese, per cent. | 0-95 | 0-96 | O-8-1-0 0-98 1-2 max. 
Sulphur, per cent. | 0-027 } 0-027 0-04 max, | 0-037 0-05 
Phosphorus, per cent. 0-036 0-035 | 0-04 ,, 0-082 0-05 
Nickel, per cent. . . ol 0-44 0-46 0-50 ,, | 

| permitted | 
Chromium, per cent. “a 0-06 0-09 — 
Aluminium, per cent. 0-001 | 0-009 
Inherent grain size | Coarse | Fine * Fine” Fine | “Fine” 
McQuaid-Ehn No. 23 | 7-8 6 - 

ane PS a , a. = i——- - 

Yield point, tons per square inch - } 29-4 31-4 26 min. 28-6 25-0 
Maximum stress, tons per square inch | 44-6 43-2 } 40 42-6 40:0, 
Elongation on 2 in., per cent. ee 27-0 30°5 |} 27 30-0 25 min. 
Reduction of area, per cent. 64-0 66-0 | — 63-0 — 
Izod value, ft.-Ib. ne 12-0 93-0 50 min, | a1-0 60 min. 

| Shes Es Resale 
evidence that molybdenum and manganese may | heterogeneity have been found in a forging, a homo- 


segregate in steel ingots, and carbon segregation is 
liable to accompany the molybdenum. Although 
jreaves has pointed out that variable Izod values may 
be due to fluctuations between the “ brittle ” and the 
“ tough ” modes of impact fracture, it is believed that 
slight heterogeneity has been responsible for the 
present irregularities. The A, change in typical 
manganese-molybdenum steels occurs over a range of 
temperature, and thermal curves at a slow rate of 
heating indicate that the absorption begins at about 
720 deg. C., reaches a maximum at 750 deg., and is 
completed by 810 deg. C. Changes actually com- 
mence at lower temperatures, however, and Hultgren 
has shown that macrosegregation prolongs the A, 
temperature interval. Walldow found variable solu- 
bility rates of pearlite grains in this transformation 
interval, and decided that the effect must be due to 
variations in the silicon and manganese distribution. 
The constitution of pure Fe-C-Mn alloys, thoroughly 
homogenised to remove manganese coring, has been 
studied by Walters and Wells, among others, and they 
state that their complete diagram * represents, at least 
approximately, the constitution of commercial alloys 
as well as those of high purity.” 

Points from the work of Walters and Wells which 
appear to bear on irregularities in manganese-molyb- 
denum steels may be summarised as follows :—({a) The 
a-y boundary of that part of their diagram covering 
up to a few per cents. of manganese represents trans- 
formations obtained with heating rates of 6 deg. C. 
to 12 deg. C. per minute. Slower rates (such as 
the 3 deg. C. per minute in the author’s tempering 








genising treatment by soaking at high temperatures 
prior to quenching and tempering may be resorted to 
with advantage. 
Section 11.—Steels of Fine Inherent Grain Size. 
If the designer decides that locomotive coupling rods 
must, above all, be able to withstand shock stresses 
and have a high notched-bar value, then the possibilities 
of inherent fine-grained steel are attractive. In 1935, 
billets of a plain carbon steel in both fine and coarse 
inherent grain sizes were ordered by the London Midland 
and Scottish Railway Company for experimental pur- 
poses. These were forged and heat-treated as for 
coupling rods, and Table V indicates some results 
obtained. Billet G comes rather below the average in 
yield and Izod value (25 ft.-lb. was a general figure for 
the latter), while another forging from the fine-grained 
cast F gave an impact value of 104 ft.-lb. The excel- 
lent notched-bar results of the fine-grained steels are 
evident. Many hundreds of rods produced to the two 
specifications given in Table V have so far given 
every satisfaction as regards ease and regularity of 
manufacture, and they are now in service on all types 
of locomotive. The London Midland and Scottish 
Railway machine shops have been unable to report 
any difference between the machinability of these 
coarse- and fine-grained oil-treated forgings. Distor- 
tion has infrequently arisen during the machining of 
experimental forgings oil-quenched after tempering, 
but this was present in both the coarse- and the fine- 
grained qualities. 
Laboratory Tests.—Laboratory tests have been in 
hand for some time, especially on casts C and F, and 
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a résumé of the work may be of interest. While it 
was in progress an important and comprehensive paper* 
appeared on the subject of grain size in steels which 
merits attention, especially since it rather discounts 
the general utility of the standard McQuaid-Ehn test 
for measuring inherent grain size. Forged blocks from 
casts C and F were heat-treated and transferred to the 
Engineering Section for Wéhler tests. The author is 
indebted to his colleague, Mr. F. C. Johansen, M.Sc., 
for the first set of values included in Table VI. The 
second set of results was obtained by G. R. Brophy,t 
and supports the first in that if these two types of steel 
are heat-treated to the same programme, the inherent 
coarse-grained metal gives a slightly higher hardness 
and endurance value in the smooth surface condition 
than the inherent fine-grained material. Brophy also 
reported that in the heat-treated condition the inherent 
coarse-grained steel had the advantage of a slightly 
higher damping capacity, while for the same amount 
of cold-rolling it work-hardened more than the fine- 
grained steel. The cold- working properties of the 
present alloys have been examined and are reported 
he low 








BANDS IN MANGANESE-MOLYBDENUM 
STEEL. x 5O. 


Fia,. 


test 
was 


One-half of each of the actual broken tensile 
pieces from billets @ and H, reported in Table V, 
carefully machined down to the axial plane, and | 
hardness tests were made at different positions. Meyer 
hardness analysis with a l-mm. ball on the Vickers | 
machine was carried out on the unstrained head of 
each specimen, and the results obtained are given in | 








Taste VI.-—Results of Wohler Tests (10 x 10° | 
Reversals). | 
Inherent | Inherent | 
Coarse-Grained Fine-Grained 
Steel Steel | 
Test 
Pieces En- En- 
durance durance 
| Hardness. | Limit Hardness. | Limit. 
| Tons per Tons per 
sq. in sq. in 
i 
Casta C and F (see Vickers 21-4 Vickers +20-5 | 
Table V) 0.Q., (50 ke.) (50 ke.) 
850 deg.: T.. 650 207 220 106 | 
deg. Smooth sur- 218 
face | 
(, 0-35 per cent 
approximately 
Mn, 0-65 per cent 
approximately 
0.Q., 820 deg.; 7 
600 deg Rockwell Rockwell 
(a) Smooth = sur- 
face Ba6-5 20-3 BS4 19-0 | 
(») With sharp 
notch, 45 deg 
0-035 in. deep Ba6-5 7° Bs4 + 7°8 
Decrease by notch 
ing 62°5 59 
per cent per cent 
Table VII. The similarity of the » values indicates 


that in the heat-treated condition these two types of | 
steel do not differ appreciably in work-hardening | 
capacity. This is confirmed by Fig. 12, showing the | 
diamond hardness values obtained from portions of 
the broken tensile test-pieces which had undergone | 
various amounts of reduction by cold-straining. In 
general the hardness tests have indicated greater 


* E. Houdremont and H. Schrader, Stahl und Eisen, | 
56, page 1412 (1936). 
Trans. Am. Soc. for Metals, vol. 24, page 154 (1936). 


vol, 


| been removed by the annealing. 


in a strained Armco iron tensile test-piece, which 
subsequently yielded a somewhat similar hardness 
maximum on annealing. 

Pieces of both casts C and F were heated together 
in air in an electric furnace at 850 deg. C. for four hours 
and furnace-cooled. The extent of the resulting 
decarburisation was determined by diamond hardness 


variability in the coarse-grained than in the fine-grained 
material. The strained specimens were afterwards 
annealed at 650 deg. C. for 30 minutes and examined 
for hardness and microstructure. The ferrite-pearlite 


Taste VII.—Hardness Properties. 





The dip in the fine-grained curve F towards the outside 
is to be associated with an observed coarsening of the 
pearlite in the hyper-eutectoid zone, as compared with 
|a large proportion of sorbitic pearlite in the eutectoid 


structure remained elongated where the original reduc- 
15 per cent. to 20 per cent., 
12, the strain-hardening had 


Inherent _-\ (10 kg.) explorations, and is shown in Fig. 13. There is 
Par Grained. no appreciable difference between the two steels 
Cast C. Cast FP. although an increased grain-boundary area is generally 
Billet G. Billet H. considered to favour the penetration of a foreign 
|__| element. Pieces were also submitted to the McQuaid- 
2 2-10 2-11 Ehn test by carburising with a commercial solid com- 
a, 191 kg 180 kg. | pound (“* Casenit ”’) at 925 deg. C. for eight hours. 
Brinell number (1/30/15) 217 kg. per 197 kg. per The box took 3} hours to reach full temperature, and 
Ratio of tensile strength to —— —— | was cooling in the furnace for 4 hours, during which 
Brinell number 0-21 0-22 | time it had fallen to just below 700 deg. C., before 
Pyr ami 1 hardne ’ H 10 - 226 202 being air-cooled. Hardness surveys %o show the 
becbied on sais pa | relative depths of carburising are represented in Fig. 13. 

| 


tion of area exceeded 
although, as shown in Fig 
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Fine-Gratnep Steet Arrer Soakrine. Fie. 29. Coarse-GratNED STEEL AFTER SOAKING. 
100. x 100. 


MicrocraPpus Repvucep to Two-Tuirps LINEAR IN REPRODUCTION. 


28. 


Fig. 


The equiaxed struc- ; zone. It would appear as though the “ abnormality ” 
ture had a mixed grain size of 3 and 5 in the coarse- | effect was beginning in the most highly-carburised 
grained steel, while the fine-grained specimen corre- | layer, and there is evidence that the carburising com- 
sponded with 7-8 on the American Society for Testing | pound may be partly involved. Although the view is 


TABLE IX.—Summary or Grarn-Size TEsts. 
Coarse-Grained Billet G. Fine-Grained Billet H. 
Method | z= 
800 850 925 1,000 aoo 850 925 1,000 
deg. C. | deg. C. ideg. ¢ deg. C. deg. C.| deg. C. \deg. C. deg. C. 
| (a) MeQuaid-Ehn (8 hours) 2 ~ 7 
| (6) Quench and fracture (1 hour)* 6 5°5 3 2 7 7 6-5 5 
| (¢) Quench and etch (1 hour) 4 6-0 3 2 7 7 7-0 35 
| (d) Vacuum etch 6 5 4 2-5 s 7 6-5 4 
Chiorine etch 
(3; 75 per } (7; 90 per 
cent. J cent 
> < 
10 minutes 5; 25 per 4 10 per 
cent cent 
7 6-5 5 3 7 Ss 7°5 5-5 


30 minutes ‘ 


' 





* Jernkontoret scale. 


generally held that a coarse-grained steel carburises 
more deeply than a fine-grained steel, no great differ- 
ence is apparent in the present specimens. 
Determination of the Inherent Grain Size.—(a) The 
McQuaid-Ehn Test.—Traces of the austenitic grain 
boundaries prevailing at an arbitrarily selected tempera- 


Materials chart. No abnormal grain growth due to 
critical straining wasobserved. The hardness maximum 
at 15 per cent. to 20 per cent. reduction in the annealed 
test-pieces is of interest, and it persisted after a further 
anneal of 1 hour at 650 deg. C. It corresponds with 
a density inflection previously observed by the author 
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ture of 925 deg. C. may be observed by microscopic 
examination of the cementite network existing in 
specimens which have been carburised as described 
above. This procedure constitutes the McQuaid-Ehn 
test for inherent grain size, and values are reported 
by comparison with a standard American Society for 
Testing Materials grain size chart. It is objected 
against this test that the results—{a) Depend upon the 
rate of carburising; (+) depend upon the type of 
earburising medium, since oxygen is introduced by 
solid compounds; and (c) are not representative of 
actual practice, since 925 deg. C. is not a usual heat- 
treatment temperature and a period of 8 hour is longer 
than practical soaking times. The rate of carburising 
and cooling is standardised in most laboratories, and 
the test is valuable in enabling “ abnormality ”’ of the 
pearlite to be detected, but it is true that 925 deg. C. 
represents only one point on a curve relating the grain 
growth to the temperature. The utility of the test 
has therefore been examined by employing other pro- 
cedures of determining the inherent grain size. 

(6) Quench and Fracture Method.—Forged specimens, 
4 in. by { in. by { in., from each cast were quenched in 
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Fie. 30. QuENcHED Fine-GRaInep STEEL. 
x 100. 


Tests have been made with specimens, 3 in. long by } in. 
by # in. section, taken from the two billets under 
consideration, and placed side by side with a movable 
thermocouple in a silica tube in a short gradient fur- 
nace. The system was exhausted and maintained at 
X-ray vacuum, followed by heating to temperature in 
about 20 minutes. Two procedures may adopted 
with the apparatus ; either the steel may be vacuum- 
etched for periods of 1 hour to 2 hours followed by 
removal of the tube and rapid cooling, or alternatively, 
the testing temperature may be attained and after a 
relatively short period of time a small amount of dry 
chlorine admitted. This flash-etches the specimens, 
and the tube is then withdrawn and quickly cooled. 
Any tarnish on the specimens may be removed by a 
very light polish, and the rapid atmospheric deteriora- 
tion of the chlorine-etched surfaces may be prevented 
by a suitable protective varnish. This test is much 
quicker than the McQuaid-Ehn method. 

Comparison of the Various Methods.—The results 
obtained by the different tests for determining the 
inherent grain size are given in Table [X in American 





Society for Testing Materials numbers. The McQuaid- 
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Fie. 31. QuENcHED CoaRsE-GRAINED STEEL. 
x 100. 


MicroGRAPHs REDUCED TO Two-Tuirps LINEAR IN REPRODUCTION. 
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brine from temperatures of 800, 850, 925 and 1,000 
deg. C. and fractured. The broken faces were com- 
pared with a set of 10 standard fractures prepared 
and placed on the market by the Swedish Association, 
Jernkontoret. The beginning of coarsening is easily 
detectable in the specimens. Four different observers 
evaluated the fractures against the Jernkontoret scale 
and the results are given in Table IX, together with 
those for the McQuaid-Ehn values. The numerical 
results of the two tests at 925 deg. C. are practically 
similar, and this fortunate correspondence has been 
observed independently by Vilella and Bain.* 

(c) Quench and Etch Method.—These same workers 
have studied the grain size of austenite by means of 
the troostitic boundary network frequently observed 
in quenched steels. To ensure that such a network is 
obtained they use a gradient quench from a given 
treatment temperature. The broken specimens from 
the author’s quench and fracture tests were carefully 
ground flat, and the surfaces were etched in 2 per cent. 
nitric acid. Towards the centre of the sections— 
especially in the fine-grained steels—sufficient boundary 
troostite was visible round the martensite crystals to 
enable the grain size to be judged by the American 
Society’s chart. The results are included in Table IX. 

(d) High-Temperature Gradient Etch Method.—With 
the object of studying the grain size at different tempera- 
tures and for chosen periods of heating, the author has 
used a high-temperature etching method with speci- 
mens maintained in a temperature gradient. The 
possibilities in this direction are (a) vacuum etching ; 
(6) gas etching; and (c) thermo-electronic emission. 








* Metal Progress, vol. 30, page 39 (1936). 





Ehn test is not misleading in its application to the 
present steels, and the large difference which it indicates 
between cast C and cast F is consistent with the great 
difference in the Izod values. It appears that by any 
of the tests the fine-grained cast begins to coarsen at 
about 925 deg. C., while the coarse-grained steel is 
growing at 850 deg. C. At 800 deg. C. both steels are 
fine-grained, and this would appear to be a suitable 
heat-treatment temperature for cast C. 

Izod test bars were prepared from pieces of each 
billet after oil-quenching at 800 deg. C. and tempering 
at 600 deg. and 650 deg. C. Quenching from 800 deg. 
C. instead of 850 deg. C. improved the (longitudinal) 
Izod values of both billets, but, although at this lower 
temperature the corresponding grain sizes are as 6:7 
(Table IX), the Izod values are almostas 1:3. Actual 
physical grain size per se is, therefore, not the prime 
cause of the difference in impact value between the 
two casts. The greater percentage decrease between 
the longitudinal and transverse Izod results of the fine- 
grained steel, as compared with the coarse-grained 
was noteworthy, and may well be associated with the 
greater tendency to banding observed in the former. 

Depth of Hardening.—The specimens used for the 
quench and etch method (c) of grain-size determination 
were examined on the cross-section for depth of 
hardening. The fine-grained steel does not harden as 
deeply or as intensely as the other when water-quenched 
in this section, and, rather curiously, the coarse-grained 
steel is sometimes harder at the centre than on the 
outside. The hardness gradients in oil-quenched 
blocks of 4}-in. by 2}-in. by 2}-in. size have been 
determined, and show but little change from edge to 
centre. The coarse-grained steel had a diamond 
hardness of 240 on the edge and 202 inside ; the fine- 
grained gave 197 at the centre and 230 on the edge. 

Effect of Flame-Cutting.—It is not unusual in the 
works for portions of forgings to be removed by the 
oxy-acetylene torch, and this is liable to produce a 
quench-hardened surface in appropriate alloys. Since 
the coarse-grained steels are relatively deep-hardening, 
and might therefore show a more extensive hardened 
zone, blocks, 4} in. by 2? in. by 2} in., of each were cut 
with oxy-acetylene at 4 in. per minute with a No. 5 
B.O.C. jet. Diamond-hardness (5-kg. load) explora- 
tions of vertical sections taken at right angles through 
the flame-cut edge are represented in Fig. 37, traverse 
1 being } in. and traverse 2 14 in. from the under 
face of the block. The differences for these two steels 
are found to be unimportant. 

Microstructural Features and Discussion.—The pre- 
sent paper was principally intended as a report upon 





the properties of certain relatively inexpensive high- 
tensile structural steels from the point of view of the 
user as distinct from the steelmaker. Some appro- 
priate laboratory tests have been described, and the 
work may be concluded with a few further metallo- 
graphical observations. It has been noticed that: 
(a) In general, the fine-grained steel F in the heat- 
treated condition appeared to contain a greater per- 
centage of ferrite than the coarse-grained steel C. 
(6) The fine-grained alloy showed on the whole a 
greater tendency to develop banding. This may be 
seen in Figs. 28 and 29 of specimens air-cooled after 
soaking at 1,000 deg. C. for 4 hours. Subsequent 
re-treating by quenching from 850 deg. C. restored 
the respective grain structures, as is shown in Figs. 30 
and 31. (c) When the steels were soaked at 1,230 deg. 
C. for 4 hours and air-cooled, they both coarsencd 
considerably and appeared to contain approximately 
similar amounts of ferrite. Subsequent re-treatment 
by oil-quenching from 850 deg. C. and tempering at 
650 deg. C. did not completely restore the respective 
original ‘grain structures. The ultimate coarsening of 
the fine-grained steel from American Society for 
Testing Materials grain size No. 7 to No. 6 has resulted 
in a decrease of the Izod value from about 100 ft.-lb. 
to 68 ft.-lb. The practical inference is that unduly 
high soaking and forging temperatures should be 
avoided if the toughness properties of fine-grained steels 
are to be retained. 

The author is not able to present a satisfactory 
explanation for the high impact values of the inherent 
fine-grained material. In so far as notch toughness is 
concerned, it behaves like a typical alloy steel, but a 
contrast arises because of its shallow hardening proper- 
ties. In the cast under examination, the relatively 
greater amount of tough ferrite present and its existence 
as a boundary cellular constituent broadly suggest 
improved impact strength as compared with the coarse- 
grained steel. 








MOISTURE CONTROL IN CONCRETE 
AGGREGATE BY VIBRATION. 


In order to obtain the correct water/cement ratio 
for concrete, the water may be adjusted according to 
the moisture content of the sand and coarse aggregate 
as delivered on site, or the sand may be brought to 
a constant-water content by the inundation method. 
The latter method, however, cannot be adopted for all 
mixes, as in the case of certain propertions, the water 
required to inundate the sand would be in excess of 
that required to give the correct water/cement ratio. 
It has the further disadvantage of leaving in doubt the 
amount of the water content of the coarse aggregate. 

With the object of introducing an improvement on 
these methods, the Road Research Board have lately 
carried out experiments with a view to establishing a 
method of controlling the moisture content of the 
sand and coarse aggregate, free from the limitations of 
the inundation method. These experiments are 
described in Road Research, Technical Paper No. 4, 
recently published by H.M. Stationery Office, price 9d. 
net, under the title The Control of the Moisture Content 
of Aggregates for Concrete, introducing a New Vibration 
Method. 

The method suggested consists essentially in satura- 
tion of the sand or gravel and then vibrating it in a 
container with a porous bottom until a practically 
constant water content has been obtained. The con- 
tainer is supported on a frame restimg on a steel plate 
mounted on spring supports. Vibrations are induced 
in the steel plate and container by means of eccentric 
weights keyed to a shaft running at a speed of about 
1,500 r.p.m. to 1,600 r.p.m. The engine has a starting 
speed of 1,000 r.p.m. When the container has taken 
up the vibrations the speed is increased to 1,500 r.p.m. 
Water is then turned on and sprayed into the container 
by means of a rose, and at the same time sand or gravel 
is shovelled in. When the container is full to over- 
flowing the water is turned off and the mixture is 
vibrated for a definite time, say 30 seconds. It is then 
discharged, either direct into the mixer hopper or to 
some receptacle for conveyance to the mixer, as the 
conditions of the work may require. 

The results of the experiments showed a very uniform 
sand-and-water mixture. Thus, after 30 seconds’ 
vibration the average of five tests was 14-7 per cent. 
mcisture content by weight, with a minimum of 14-6 
per cent. and a maximum of 14-9 per cent. After 
vibration for one minute the average of seven tests 
was 14-2 per cent., with a minimum of 13-6 per cent. 
and a maximum of 14-4 per cent. After vibration for 
two minutes the average of four tests was 13-1 per cent., 
with a minimum of 13 per cent. and a maximum of 
13-4 percent. For the experiments from which results 
were obtained the sand was taken from a stock pile 
having normal variations in water distribution. Gravel 
vibrated for 30 seconds gave an average value of 
4-26 per cent. moisture content by weight for 15 tests, 
the moisture content being determined as for sand 
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Practical tests have also been carried out during 
actual road construction at Bushey Road, Merton, with 
the co-operation of the County Surveyor of Surrey, 
and these showed that the apparatus can be used on 
road construction by the ordinary public-works 
labourer without increase in the cost of laying concrete 
roads other than the running costs of the vibrating 
plant and the cost of the slightly increased water supply. 
It was found that when the sand only was vibrated a 
considera ble in control and uniformity of 
conerete was obtained, and when both the sand and 
the gravel were vibrated it proved practicable to 
standardise the quantity of water added at the mixer. 
The testa described in the report indicate the possi- 
hility of obtaining a verv close control over the water 
cement ratio. This being the vibration system 
should, where adopted, bring about considerable 
improvement in the quality of concrete laid in roads. 


increase 








MERCURY-VAPOUR HOT-CATHODE 
STROBOSCOPIC TUBE. 


Ir a fan, gear-wheel or other apparatus rotating at a 
given speed is viewed by the light of a lamp, which is 
flashing ata corresponding rate, it willappear stationary. 
This enables any irregularity, which occurs at different 


parts of a complete revolution, to be noted, while 


speeds of rotation, or the recurrence of any movement, | 


can be ascertained by using a variable known frequency 


of fash and adjusting this frequency until synchroni- | 


sation is obtained. If the flashing is controlled from a 


point in the equipment under test, the occurrence 
of other movements relative to this point can be 
checked. For instance, the timing of valve mecha- 


nisms can be investigated or out-of-balance conditions 
at any part of a revolution noted. A single flash can 
also be arranged to take a photograph at some pre- 
determined time during a transient. 
the definition obtained depends upon the shortness 
of the flash; and an electric discharge tube, which 
unlike flicker discs or neon lamps, has no thermal lag, 
can be suitably used to give very short flashes of light 
of high intensity, so that the maximum brightness and 
detinition, which make visual examination easy, are 
obtained. ; 

[he mercury-vapour hot cathode 
tube, which has been developed by the British Thomson- 
Houston Company, Limited, Rugby, for this purpose, is 
illustrated in Fig. 7. 
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heated cathode which is placed in the bulbous end, 
connections to this cathode and to the heater being 
made through an Edison screw cap. The shell of the 
cap forms the common connection to both heater 
and cathode, as well for the anode load circuit. 
A standard bayonet cap is fitted at the other end of 
the tube, both contacts of which are connected to the 
anode. Four starting electrodes are brought out to 
small cylindrical caps on the side of the tube. The 
tube filled with mercury vapour at low pressure 
and this gives a bluish-white light. The indirectly- 
heated cathode of such a tube consumes 10 amperes 
at 5 volts. The peak anode voltage is from 100 volts 
to 260 volts and the operating current is about 1 ampere 
R.M.S., depending upon the duty cycle. The apparent 
duration of the flash is dependent on the operating 
circuit, but 10 micro-seconds, while its fre- 
quency 1s about 500 per second. 

The circuits used for operating this tube are arranged 
| so that the anode current return lead to the cathode is 
taken to the shell of the Edison screw socket. A 
| switch is also inserted in the anode circuit and must not 
be closed until the cathode has been energised for about 
| 15 minutes. This ensures that the correct operating 
aot bo cause has been reached and that damage will 


as 


is 


is about 





not be caused by the passage of the high peak currents. 
| To maintain the tube at the right temperature it is 
inserted in a reflector with a glass cover, so that some 
of the heat normally dissipated by it is retained. 

A convenient circuit for operating the tube by the 
closure of a contact—the contacts passing a peak 
|} current of about 250 milliamperes—is shown in Fig. 1. 
| As will be seen, the cathode is supplied through a small 
| transformer a at a pressure of 5 volts, and the anode 
is connected to a 200/250-volt direct-current supply, 
jacross which a 1,000-ohm potentiometer 6, with a 
current carrying capacity of 0-5 ampere is shunted. 
| The drop across this potentiometer is about 180 volts, 
| and the supply passes through a 2,000-ohm resistance 
e and the anode switch. The direct-current supply 
is connected to the starting electrodes through a 1,250 
ohms resistance e, and four resistances in parallel. 
Three of these resistances have a value of 2,000 ohms, 
and one a value of 5,000ohms. The condenser h is of 
5 micro-farads. The operating switch g is of the key 
type or can be of any pattern that can be correlated with 
the desired position of a mechanism. It can be arranged 
so that a contact is closed at a certain point in the 
rotation of a shaft. The tube then flashes at this point 


It consists of an indirectly- | and the condition of the shaft can thus be observed. 
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With the values given, the 
circuit shown in Fig. 1 will 
operate at frequencies of 
from 0 flashes to 3,000 
flashes per minute, and there 
will be an optimum point for 
the slider of the potentio- 
meter for each frequency of 
flash. The circuit is arranged 
to give one flash only irre- 
spective of the time the con- 
tacts remain closed. Higher 
frequencies can be obtained 
by reducing the value of the 
condensers below micro- 
farads, though this will also 
reduce the temperature of 
the flash. If only a slow 
speed of flash is required, 
the value of the resistances 
c and e can be increased, 
keeping the ratio the same, 
thus reducing the current 








| but great care must then be 


through the operating con- 
tact. The supply can be 
taken from small high-tension 
batteries if a high frequency 
of flash is not required. If 
alternating current is not 
available the cathode can be 
supplied from accumulators, 


taken that these do not dis- 
charge and cause the tube 
to operate on a sub-normal 
cathode voltage. 

In some cases, it is useful 
to have the frequency of 
flash controlled by the fre- 
quency of an_ electrical 
supply, as this represents a constant value with large 
inertia. In this case, the circuit is arranged as shown 
in Fig. 2 and the value of the condenser A is raised to 
40 microfarads for a 50-cycle supply. A 5,000-ohm 
variable resistance ¢ is inserted in the circuit of the 
starting resistances f and a 30-ohm fixed resistance k 
and a 100-ohm variable resistance | in series with the 
anode switch ¢. By varying the sliders of the resistances 
i and | awn optimum point of definition will be obtained, 
and the time constant of the circuit can thus be adjusted 
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to avoid the obtaining of two flashes per cycle of supply. 
The tube acts as a rectifier and thus gives one flash of 
very short duration for each cycle of the supply voltage. 
If two circuits of this nature are connected with opposite 
polarity to the alternating current mains, the two tubes 
can be arranged at 180 deg. and produce a variation 
some 45 deg. in the relative phase position of their 
flashes. The accurate viewing of the two movements 
is facilitated by placing a neon stroboscopic tube in 
one of the circuits so that one is a different colour from 
the other. For some laboratory work it is convenient 
to have a readily variable fairly high frequency flash. 
Fig. 3 shows how this can be obtained. In this case 
the values of the resistances k-and | are 40 ohms and 
1,000 ohms respectively, and the capacity of the con- 
denser h is from 10 microfarads to 50 microfarads. The 
frequency of the flash ranges ftom about 250 to 500 
per second with the standard mercury tube. This 
circuit, however, is not very stable and requires skilled 
control, 

The definition obtainable under different conditions 
will be appreciated from Figs. 4 to 6. Fig. 4 shows a 
dise which is actually stationary although the letter- 
ing states that it is rotating. Fig. 5 shows it rotating 
at 3,000 r.p.m., photographed by the light of a single 
flash from the stroboscopic tube, the circuit being 
similar to that given in Fig. 1. Fig. 6 is a photo- 
graph of the same disc driven by a synchronous motor 
at a speed of 3,000 r.p.m. It was taken by the light 
of a stroboscopic tube operated from the same alter- 
nating current supply, the circuit being as shown in 
Fig. 2. The five radial lines on the lower half of the 
dise are 0-002 in., 0-005 in., 0-008 in., 0-025 in., and 
0-05 in. thick respectively. The first two lines have 
been produced by fixing wires of the requisite dia- 
meters to the disc with celluloid cement. 

It is difficult to define accurately the actual time 
of flash and the definition obtainable. The time of 
passing of current by the tube is much longer than the 
apparent resulting visual definition. As a guide, 
however, the geneial position of the 0-002-in. line can 
be determined when it is travelling at a speed of about 
2,000 ft. per minute, although small vibrations of the 
line cannot be seen at this speed. All these figures are 
reproductions from unretouched photographs, and, as 
will be seen, the 0-002-in. and 0-005-in. lines are quite 
visible. 








PRESENT TENDENCIES IN WATER 
TURBINE MACHINERY.* 
By A. A. Futton, A.M.I.Mech.E. 


(Concluded from page 537.) 


Francis Turbines: Runners.—Attention is mainly 
directed towards the selection of the best material 
and improved methods of manufacture, because 
efficiencies are reaching the stage when little more can 
be expected, whereas operating conditions are steadily 
becoming more exacting. A turbine running under 
conditions of varying load, especially if the head also 
fluctuates over a wide range, experiences, when lightly 
loaded, difficult flow conditions at the inlet edges of 
the runner. If the suction head is high, the discharge 
conditions at partial loads may also be difficult. The 
material of the runner must therefore be such as to 
withstand any small localised cavitation effects which 
these circumstances favour. Bronzes and _ stainless 
steels are thus much in demand, present-day experience 
going to show that the latter give the best results. 
Where the runners are of ordinary cast steel and 
suffer from cavitation effects, electric welding is 
extensively used for repairing in situ, and new material 
deposited by welding may endure better than the 
original material. The coating of susceptible areas 
with stainless steel electrodes has also been tried, with 
fairly satisfactory results. 

Runner Clearances.—In the case of high-head Francis 
turbines, the running clearances between the runner 
and the casing are important, as the leakage through 
these clearances represents a considerable part of the 
loss of efficiency of the runner itself. Further, the 
thrust induced by the rotation of that part of the 
leakage water which escapes to the top side of the 
runner, represents the bulk of the hydraulic end thrust 
of the runner. This thrust can be reduced by adopting 
the expedient of fixing an anti-rotation device in this 
chamber as in Fig. 12. It is effective in this respect, 
but it has an adverse effect on the efficiency of 
the runner, sometimes to the extent of 2 per cent., or 
even 3 per cent. A similar arrangement is some- 
times fitted to turbines using silt-laden water, to prevent 
wear due to abrasive action on the turbine cover. To 
reduce the thrust it has always been the practice to 
relieve the pressure on the top side of the runner, 
either by having relieving holes through the runner 
itself, or by providing a pipe or pipes from the turbine 





cover to connect with the suction tube. Provided the 
runner clearances do not increase due to wear caused 
by silty water or otherwise, these methods of relief are 
able to limit the thrust to a more or less fixed amount. 

On the other hand, should the leakage for any 
reason increase beyond the capacity of the relieving 
system, then the thrust may increase gradually to a 
figure in excess of the thrust-bearing capacity. Of 
the systems that have been tried for keeping and 
maintaining the clearances at the smallest possible 
figure, one is to use copper wearing bands shrunk on 
to the periphery of the runner and intended to make 
contact with a machined face on the casing. Another 
and more successful method has been to use rubber 
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wearing rings. On the plants where these methods 
have been adopted, the thrust has been kept at a 
satisfactorily low figure, and after several years’ 
operation it is reported that in the case of the rubber 
wearing rings the wear has been negligible. 

Spiral Casings.—There are various ways of construct- 
ing these casings. Where the units are large, steel plate 
is usual, although instead of riveting many of the 
joints are electrically welded. In all field joints, e.g., 
those between the spiral casing and the cast-steel speed 
ring, rivets are generally preferred. For smaller tur- 
bines with low heads, cast-iron casings with screwed-in 
steel stays are normal practice. For heads which are 
higher, but not quite high enough to require the com- 
plete casing to be of cast steel, it is possible to use a 
cast-steel stay ring to which is bolted a cast-iron casing. 
as in Fig. 15. This has proved very satisfactory in prac- 
tice for heads up to 420 ft. and outputs up to 10,000 h.p. 
Suction Tubes and Bends.—Where a common suction 
tube is used for two runners, as in a double-runner 
horizontal-shaft Francis turbine, there is the question 
as to the best form to give to the suction casing. Not 
only must the hydraulic efficiency of the casing be 











* Paper read before The Institution of Mechanical 
Bngineers on Friday, April 30, 1937. Abridged. 








governs the span between the bearings and conse- 
quently the size of the shaft. A satisfactory solution 
of both these considerations was reached in the design 
adopted, after a series of tests on models, for the 
double-runner 24,000-h.p. turbines of the Grampian 
Electric Supply Company at Tummel. The elliptical 
shape which was arrived at ensured a minimum length 
of casing, and showed an improvement in efficiency as 
compared with the older design which employed a truly 
circular outlet for the suction casing. Of the rather 
unusual shapes of suction tubes in use with certain high 
specific-speed turbines, it may be interesting to direct 
attention to the peculiar shape of the suction pipe 
used for the 94,700-h.p. turbines at the Dnieperstroi 
plant in Russia, the design of which is indicated in 
Fig. 17. These turbines operate at a head of 117 ft. 
and run at a speed of 88-25 r.p.m. 

Bearings.—Submerged bearings are still in favour for 
open-flume turbines and, by some designers, for turbines 
mounted in cylindrical steel plate casings. Among 
the several kinds available, the water-lubricated type 
is familiar, particularly since they are fitted to quite 
a number of large modern vertical-shaft spiral-casing 
turbines. Lignumvite bearings are in common use 
to-day on large turbines in the United States and 
Canada, a notable instance being the 55,000-h.p. 
turbines of the Queenston development at Niagara. 
Where the water is clean, water-lubricated bearings 
leave little to be desired. Where the water is sandy 
or carries silt in suspension they are not so satisfactory. 
In such cases, and if unavoidable, some form of bearing 
lined with whitemetal and lubricated under water is 
used. Usually this type of bearing depends upon the 
correct adjustment of a packed gland for its effective- 
ness. It has been found that, for bearings of this 
description, lubrication by grease rather than oil is 
more satisfactory. Wherever possible, however, it is 
better to avoid an under-water system of lubrication, 
whether by oil or grease, if the water contains sand or 
silt. Satisfactory reports have followed the adoption 
of water-lubricated rubber-lined bearings both in this 
country and America. The 8,500-h.p. turbines made 
in this country, for the Jordan River scheme in Pales- 
tine are typical examples, and it is reported that 
practically no wear has occurred on the rubber after 
five years’ operation, although the bronze slceves on 
the shafts have worn. A notable case in America of 
the use of rubber bearings is that of the 45,000-h.p. 
propeller turbines at the Wheeler plant in Tennessee, 
where the head is 48 ft. and the speed of each unit is 
45-7 r.p.m. The reduction which it has been found 
possible to make in the overall length of horizontal- 
shaft generating sets, such as the 17,000-h.p. Pelton 
sets of the Shanan plant in India, by the use of Michel} 
radial bearings has had the effect of encouraging 
designers to reduce the ratio of length to diameter of 
the ordinary ring-lubricated whitemetal-lined bearing. 
A ratio of about 1: 1 is now being approached, and with 
correct clearance, grooving, and oil supply, gives far 
better results than the 3:1 ratio in vogue not long ago. 

Other Details.—In addition to the cavitation effects 
experienced on the inlet and outlet surfaces of the 
runners of high-head Francis turbines, pitting fre- 
quently occurs at the throat of the suction tube. To 
prevent this, a lining of bronze, stainless steel, or 
whitemetal has been used at this point, with satisfac- 
tory results. The packing and support of guide-vane 
spindles in the case of high-head Francis turbines 
require attention. The most effective, although most 
expensive, arrangement requires three bearings, one 
on each side of, and close to, the guide vane, and the 
third as near as possible to the guide-vane lever. On 
small turbines the bearing on the side where there is 
only one is often omitted, making the guide vane 
overhung from the nearer one of the remaining two. 
Where the water is inclined to be silty, it is important 
that none should reach any of the bearings, and for 
this reason they must be protected by an effective 
packing such as a U-leather with or without a rubber 
filling piece in it to prevent its collapse, or, as has 
been done recently, by a moulded rubber U-ring. 

The breaking link, generally provided to prevent the 
guide vanes and operating mechanism from becoming 
damaged due to some foreign object jamming itself 
between two guide vanes, was at first simply a bronze 
link of light section which broke at or near a known 
load. It had the drawback that the breaking load 
was different for tension and compression. Latterly, 
it became the practice on large turbines to make the 
lever in two parts and to insert a shearing bolt between 
the two. Asa broken bolt may be difficult to remove, 
a rather better and certainly less expensive method 
has been adopted, wherein the link is shaped so that 
it will break at the same load whether in tension or 
compression. Such a link, whose design was checked 
experimentally, is shown in Fig. 20. 

In sealing turbine shafts, the main purpose is to 
prevent excessive ingress of air along the shaft into 
the suction tube. For this minimum requirement, an 
attractive arrangement consists of a series of soft 





considered, but also its overall length, because this 





copper rings bearing lightly on the shaft and resembling 
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somewhat one kind of packing box used on steam 
turbine shafts. In some cases, but usually when the 
turbine is standing or just starting, water may begin 
to leak back along the turbine shaft should the tail 
water rise unexpectedly. In such a case something 
more elaborate is required, such as, for instance, the 
common type of packed gland, using hemp or similar 
material. A considerable number of large plants are 
fitted with water-sealed labyrinth boxes. The water 
supply has to be carefully controlled and adjusted to 
prevent water from being splashed about when starting 
and stopping, and it must be clean and free from grit, 
and for this reason special filters are often provided for 
cleaning the labyrinth box supply. 

With the introduction and almost general use on all 
large vertical-shaft water turbines of thrust bearings of 
the Michell, Kingsbury, and other similar types, there 
has been a pressing need for some means of stopping a 
unit quickly, rather than let it come to rest slowly. 
The method most in favour at the moment is to mount 
oil-operated mechanical brakes on the lower cross-arms 
of the generator stator and apply them to the generator 
rotor. Such oil-operated brakes can act also as jacks 
for raising the generator rotor and the other rotating 
parts when required. For a horizontal-shaft turbine 
a special brake drum is usually required, although a 
hydraulic brake operating at the back of the runner 
has been used as brake on both horizontal- and vertical- 
shaft Francis turbines. To combat excessive wear due 
to dirty water, precautions may have to be taken for 
the protection of the guide apparatus in addition to 
the other parts already mentioned. 

Peliton-Turbine Buckets.—With increase in out- 
put, buckets have grown in size, to be accompanied 
by an outbreak of cracking of the thin metal at the 
outecut of the bucket and also at the central cut-water 
between the bowls, which has been attributed in the 
main to the effects of vibration in the bucket itself. 
These cracks have been prevented from spreading by 
drilling small holes at the inner extremity of the crack, 
and electric welding has also been used, although not 
always with very happy results. Annealing after such 
welding is recommended, but certain precautions are 
to be observed, since annealing may cause distortion 
of the bucket and make refixing to the disc difficult. 
Stainless steel has been successfully used in some cases 
for bucket material, but its performance is not good 
if the heat treatment fails to produce a close-grained 
tough material. 

Several factors influence the manner of fixing the 
buckets to the disc. In the first place, within certain 
limits, the greater the number of buckets the higher 
the efficiency. This means that room must be found 
for a given minimum number of buckets round a disc 
which is limited in diameter by a shaft speed kept as 
high as possible for the sake of a cheap generator. The 
diameter of the runner is a function of the speed and 
head, and is independent of the output. Consequently 
when the buckets are large and the runner small, as 
occurs when the head is low and the output high, there 
may be great difficulty in finding room for the bucket 
lugs. In such a case the designer may decide to cast 
the buckets in pairs and secure an economy in the 
number of fixing bolts. For instance, instead of using 
two bolts per bucket, he is enabled to reduce this to 
three bolts per pair of buckets. In extreme cases 
bolts and lugs have been eliminated by casting the 
buckets and dise of the runner in one piece, but such a 
casting is both difficult to make and to machine. To 
obtain more space for the bucket lugs it has frequently 
been the practice to forge the dise in one piece with 
the turbine shaft, as there is then no runner boss to 
consider. Perhaps the most straightforward method 
of fixing buckets to the runner disc is to use bolts 
with a slight taper of from 1 in 200 to 1 in 100, depend- 
ing on the bolt diameter. Theoretically no nut seems 
necessary on the large end of such bolts, although in 
practice it is claimed that the extra nut pulls everything 
up tight. The size of bolts needed may be reduced by 
allocating only one bolt to a bucket and, by providing 
in this way for the centrifugal forces, arrange for the 
distribution of the remainder of the bucket loading 
to adjacent buckets by means of a key between all the 
bucket lugs. 

Needles and Nozzles, &c.—The most usual trouble 
with these parts is wear, due either to sand or silt in 
the water or to the effect of a slight squirt of water 
escaping past the needle when it is closed. Such 
troubles have been practically eliminated under all 
conditions of head and quality of water by the use of 
a certain forged stainless steel for these parts. The 
form of needles and nozzles undergoes periodic changes 
of “fashion,” arising, no doubt, from the lack of 
reliable experimental data as to the stability of jets 
under high heads. It is mainly because the stability 
of a jet under high heads is thought to be adversely 
affected by the presence of dispersion vanes that this 
method of controlling the jet has not proved so popular 
as anticipated. No satisfactory method of direct 
measurement of the distribution of velocity in a jet 
has so far been found, although certain investigators 





have done such work, using a Pitot tube. For the 
purpose of ascertaining the exact behaviour of a jet 
with differing shapes of needles and nozzles, strobo- 
scopic photography has been used in several instances 
with interesting results. A description of a series of 
such tests is given in the Escher Wyss News, 1933, vol, 6. 
With a large jet diameter the weight of the needle head 
is correspondingly heavy and the provision of an 
adequate length of bearing to carry this weight is of 
the utmost importance. Any tendency shown by the 
needle to vibrate can be very detrimental to the 
stability of the jet. The guiding action of the fins or 
webs supporting this bearing also plays a large part in 
ensuring stability. To be effective the fins must be as 
long, as smooth, and as straight as possible. 

Control of the Jet.—To control the jet the combined 
needle and deflector system has the merit of extreme 
simplicity, and provides the maximum safeguard for 
the pipe line. Attention is being directed towards 
methods of improving the speed regulation when load 
is thrown off, by increasing the speed at which the 
deflector enters the jet. This is likely to take the 
form of some multiplying gear to give an exaggerated 
amount of travel to the deflector for a given amount 
of governor movement. Another tendency at present 
is to design the needle-operating gear with a constant 
closing effort, this being provided either by a spring 
or by water pressure, whereas the opening itself is 
performed by oil under pressure. The usual method 
of controlling the speed of closing of the needle is by 
adjustment of the rate of discharge from the cylinder 
of the oil used for opening. If the turbine is fed from 
a long pipe line the speed of opening of the jet may 
be a serious problem and, whereas the rate can be 
regulated by controlling the speed at which pressure 
oil is admitted to the opening cylinder, complications 
can only be avoided practically if it is possible to limit 
the rate at which load is applied to the machine or if 
the factor w R* is increased to an excessive amount. 

Casings.—Pelton wheel casings, for long made of 
steel platesriveted together, have been latterly of welded 
construction. Bedplates have nearly always been of 
cast-iron, although welded construction is now being 
frequently employed. 

Brakes.—The brake on a Pelton turbine simply con- 
sists of a small jet directed on to the back of the 
buckets. Experience has shown, however, that to 
cope with an emergency which involves the shutting 
down of the main inlet valve, it is prudent to take the 
supply of water for the brake from the upstream side 
of this valve as a supply for the brake can then be had 
under all conditions. 

Main Inlet Valves.—The inlet valve must be effective 
and reliable both for isolating the turbine and for 
closing in an emergency, and when fully open its 
waterway must be such as to make the permanent 
head loss as small as possible. The limitations of the 
ordinary sluice valve in these directions are fairly 
obvious. The waterway is poor, and if emergency 
closure has to be effected while the turbine gates are 
full open, damage may be caused to the seats if these 
are not heavy enough to take the pressures which occur 
in such circumstances. For these conditions a tapered 
tongue is not suitable owing to the possibility of 
vibration. 

As an improvement on the ordinary sluice valve, 
there are the several forms of the piston or needle 
valve, the best known of which is the Larner-Johnson 
valve. This valve, being nearly balanced hydraulically, 
has the merit of being easily moved at all reasonable 
rates of flow through the valve. In some designs, such 
as the Larner-Johnson, the needle moves relative to 
the seat, while in others, as for instance the Seewer 
type, the seat moves relative to the needle, which is 
fixed. The needle valve is expensive and suffers 
accordingly. In the matter of permanent head loss 
it also suffers by comparison with the other types of 
valves, since the waterways are comparatively narrow 
and although there is no actual restriction, the large 
area of wetted surface causes friction which, when 
added to the losses due to changes in direction of flow, 
amounts to quite a considerable permanent loss of 
head. Another interesting type is the rotary valve, 
which until now has been used only to a limited 
extent in this country, but owing to a recent develop- 
ment may be used more frequently in future. An 
excellent waterway is offered by this valve. One of 
the difficulties encountered with this type of valve 
has been the provision of an efficient method of sealing 
the rotor when in the closed position, and one which 
would not interfere with the freedom of movement 
of the valve when closing or opening. Several methods 
have been patented and tried. A new approach to the 
problem has been made by adopting the Boving- 
Darling method of tightening by means of a special 
rubber hose. This hose is fitted round the rotor in 
the place usually occupied by the rotor seat ring. 
It is of such a size that it does not touch the body 
when the rotor is rotating. When the valve is shut, 
pressure water is applied to the hose and inflates it 
sufficiently to close completely the gap between the 





rotor and the body. It is claimed that this form of 
tightening is droptight and of course is free from any 
slamming troubles, as there are no free or loose parts 
liable to be affected by the high velocity of the water. 

A valve of the sluice type has been developed, with 
distinct possibilities of meeting all the requirements. 
It goes under the name of “ spectacle-eye” sluice 
valve. It is similar to a sluice valve, but differs from 
it in that the tongue is longer and contains a circular 
opening of the exact bore of the adjacent pipe. When 
the valve is in the full-open position this opening is 
opposite the bore of the pipe and provides a perfectly 
smooth and continuous waterway. Shutting is 
effected in the usual way, but owing to the greater 
length of tongue there is increased bearing surface, 
which is sufficient to take the pressures occurring when 
the valve is in the partially open position. Such valves 
have been used for considerable sizes and pressures, as 
for instance the 40-in. by 480-ft. valves at Mysore, 
India, and for the 16-in. by 3,076-ft. valves for the 
Pykara plant in India. 

In the case of turbine inlet valves of large dimensions 
there has always been some difficulty in providing a 
suitable and yet cheap form of valve. For heads up 
to about 50 ft. the ordinary butterfly valve was sufti- 
ciently satisfactory, provided that there was a large 
enough drain valve on the downstream side to take 
away leakage water. This difficulty has been over- 
come and the utility of the butterfly valve greatly 
increased by providing tightening for the periphery of 
the blade. There are two distinct ways of doing this. 
One, the McAulay system, consists of a sealing ring 
which can be adjusted by means of jacking and locking 
screws, to give a tight joint all round the periphery of 
the disc. The other system makes use of a rubber 
hose let into the edge of the blade or the seat 
ring on the body. Pressure water is applied to this 
hose after the valve is closed and the expansion of the 
hose which takes place is sufficient to make a practically 
drop-tight joint. Both methods have been applied to 
valves with diameters of 12 ft. or more, and for pressures 
up to 500 ft. head with valves of about 6 ft. in diameter. 








CATALOGUES. 


Lifting Tackle.—A feature of the “ Felco” all-steel 
triple-gear chain blocks manufactured by Messrs. Felco 
Hoists, Limited, 17, Victoria-street, London, S.W.1, as 
set forth in a leaflet sent us is that both headroom and 
weight have been reduced to a minimum. 

Rotary Driers, Fans and Cleaners.—Publications No. 
1821, dealing with rotary driers, 1058B, with multivane 
fans, and 1322 F, with turbine cleaners, are to hand from 
Messrs. Sturtevant Engineering Company, Limited, of 
147, Queen Victoria-street, London, E.C.4. 

Ball and Roller Bearings.—A very useful comparison 
of the symbols adopted by the British Standards Institu- 
tion and by the Hoffman Manufacturing Company. 
Limited, of Chelmsford, Essex, has been published 
recently by the latter, in pamphlet form. 

Trailers.—Unusual designs of trailers for transport 
of loads up to 150 tons are illustrated and described in a 
catalogue sent us by R. A. Dyson and Company, Limited, 
of 76-80, Grafton-street, Liverpool, 8. Several of these 
have been described at one time and another in our 
columns. 

Pressure Alarms.—Messrs. ‘‘ Monitor’ Patent Safety 
Devices, Limited, of Monitor Works, Wallsend-on-Tyne, 
have sent us leaflets dealing with types of pressure alarms 
embodying recently patented improvements. Where 
supplies of oompennsel air are available, a whistle type 
is recommended as being simpler than the electric type. 

Electrical Recording Instruments.—Messrs. Elliott 
Brothers (London), Limited, Century Works, Lewisham, 
London, 8.E.13, in association with Siemens Brothers and 
Company, Limited, have recently issued new publications 
dealing with their power factor recorders, Weameter test 
sets and accesories, in the form of loose-leaf catalogue 
sheets. 

Metallic Arc Welding.—Messrs. Babcock and Wilcox, 
Limited, from Babcock House, Farringdon-street, London, 
E.C.4, have issued in catalogue form a reprint of a paper, 
by Mr. H. Harris, read before the Scottish branch of the 
Institution of Mechanical Engineers, in Glasgow, on 
December 7, 1936. The subject of the paper, which is 
printed by permission of the Council, is ‘‘ The Utilisation 
of Metallic Arc Welding in the Construction of Steam 
Generating Plant.” , 

Centrifugal Pumps.—Messrs. Ruston and Hornsby, 
Limited, Lincoln, forward a copy of a catalogue which 
describes their complete range of = pumps, 
many designs of which have been revised. © facilitate 
the selection of a pump best suited to a user’s particular 
requirements, a very useful table of powers, speeds 
and outputs is given and, in addition, a section dealing 
with pipe lines, friction losses and general data of a 
helpful character. 

Change Speed Gears.—In forwarding a copy of their 
new motor list 211,236, giving particulars of new induction 
motors, Messrs. Glasgow Electrical Engineering Company, 
Limited, of 45-47, Pitt-street, Glasgow, C.2, have included 
matter relating to their new Vee-Vee infinite speed 
varier. This describes various applications with illus- 
trations and also gives detailed particulars of the horse- 
power transmitted at various speeds, together with 
prices of standard units. 
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THE MECHANISM OF ALTERNATING- 
CURRENT CIRCUIT INTERRUPTION. 


By HENRY TRENCHAM, M.Inst.C.E., M.I.E.E., 
and Harotp E. Cox. 


MaRKED improvements in circuit-breaker design 
and performance have been brought about in recent 
years as the result of the increased information 
obtained from research work and from tests. 
Nevertheless, it is disappointing that these improve- 
ments, when examined closely, are found to be 
based almost entirely on cut-and-try methods. 
There is still little of an exact and basic nature, 
which designers recognise as fundamental to the 
quantitative evolution of circuit-breaker design 
and to the pre-determination of performance. This 
is particularly noticeable if an attempt is made to 
form a picture of the actual mechanics of circuit 
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interruption from published information. The 
majority of designing engineers build up their ideas 
from pictures or diagrams and use these to orient 
their calculations. The diversity of design in the 
arc control devices used on circuit breakers clearly 
illustrates how many opinions there are as to the 
manner in which successful arc rupture takes 
place. This article attempts to review the more 
important of the various possibilities and to record 
the view which the authors have formed in the 
course of their experience. 

It has long been accepted that the main object 
to be achieved is to find a means of destroying the 
conductivity of the arcing space at the time of 
current zero, and of building up the insulation 
strength so fast that the rise of voltage cannot 
break it down. The quantitative expression of the 
rate at which the voltage builds up has been worked 
out mathematically from system constants and 
other relevant data, and an instrument has also been 
devised, which will show the shape of the curve 
of voltage rise at any location.* The building up 
of the dielectric strength between the circuit- 
breaker contacts is a much more complex operation 
and is in each case dependent upon the properties 
of the breaker itself. 


* Paper read before the I.E.E., December 17, 1936, by 
Trencham and Wilkinson. ‘‘ Restriking Voltage, and its 
Import in Circuit-Breaker Operation.” 














The statement that are extinction is caused by 
the de-ionisation of the arcing space does not convey 
any impression as to how this operation is per- 
formed. Methods of producing de-ionisation of the 
space between the breaker contacts have been 
classified as those which depend on cooling the 
arc, or on displacing the arcing products from 
between the electrodes. Usually both methods 
operate together, but breakers may be classified 
according to whether one or the other predominates. 

Construction can be grouped according to two 
operating methods. In one external energy is 
supplied to the breaker for are quenching, while 
in the other this is brought about solely by the 
energy liberated from the arc in the breaker itself. 
This energy must be stored during the time that 
current is passing and utilised at the time of current 
zero. 
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Among the first class of breaker is that of the oil 
impulse type, one of which, with a single break and 
axial oil flow is shown diagrammatically in Fig. 1. 
These oil impulse or forced oil blast breakers are 
of the true displacement type. Pressure is applied 
to the oil, by means of an oil pump, and is sufficiently 
high to produce an acceleration of the oil mass 
to the necessary velocity. It also causes sufficient 
volumetric flow to displace the arcing products 
completely and replace them by oil at a rate which 
ensures against the arc re-striking. These breakers 
are designed to interrupt the circuit at the first 
or second current zero after the contacts separate. 
The speed of the contacts must therefore be sufficient 
to provide a gap within one half cycle, which shall 
be capable of withstanding the maximum restriking 
voltage appropriate to the circuit to be interrupted. 
In the same time the oil must scavenge the space 
between the contacts and take the place of the arc 
products. Though the amount of gas formed may 
be considerable, the actual conducting path left 
by the arc will be of small diameter, owing to the 
magnetic restriction and pressure. The oil must 
wash away a section of this conducting column so 
that an oil wall is built up at a commensurate 
rate. Restriking must be impossible either by 
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the shortest direct path through the oil or through 
the conducting thread of the arcing column, which 
is being swept away. In this type of breaker, the 
main operating characteristics are amenable to 
calculation.* Its ability to deal with rise of recovery 
voltage is predeterminable and it thus forms the 
one exception to the cut-and-try rule for design. 

The external energy necessary for operating 
breakers of this kind is very high. A simple 
mechanical calculation will give the figures for the 
movement of the mechanical parts; and it is 
found in practice that special steps to secure light- 
ness of these moving parts are amply justified. 
Calculations for the oil are not quite so easily made, 
as they have to take account of the velocity and 
the amount of oil which has to be forced through 
a rather complex path of changing section. The 
direction of oil flow parallel to the arc extension, 
or axially, is shown in Fig. 2, while that at right 
angles or transversely is indicated in Fig. 3. It 
should be noted that the required rate of oil flow 
is different, in the ratio of roughly two to one, in 
the two cases. This is due to the fact that in the 
latter case a complete section of the are is swept 
out, whereas in the former the are is only parted 
into two. 

For a transverse oil flow the rate of movement of 
oil corresponding to a rate of rise of re-striking 
voltage of 2,000 volts per micro-second is approxi- 
mately 138 ft. per second. The oil strength is taken 
as 600 volts per mil under impulse conditions. The 
blast must commence prior to arcing and must be 
maintained until the breaking operation is safely 
concluded. As the required pressure will vary as 
the square of the oil velocity, it will be readily 
perceived that the operating energy may be very 
large, but can be materially reduced by the use of 
multi-breaks. 

The mechanical action of the gas-blast breaker, 
while it also operates on the displacement principle, 
is not so clear-cut as that of the forced oil-blast 
type. The differences arise from two main causes : 
the compressible nature of the gas or air used and 
the variation of its dielectric strength with the 
pressure. Thus there can be no definite front to 
the mass of gas causing the displacement, and 
the velocity will depend on the difference in pressure 
between the feed and exhaust sides. The latter 
point at first sight does not appear of great moment 
when, as is the case in most practical designs, the 
pressure is above that necessary to produce 
maximum or critical velocity. It may be accepted 
that high pressure is desirable round the moving 
contact, in order to attain high dielectric strength, 
but the gas-pressure gradient from the tip of the 
moving contact through the exhaust nozzle will 
cause a variation in the dielectric strength along 
the length of the are path, which it is impossible 
accurately to evaluate. This condition is further 
complicated by the expansion of the gas which 
comes into contact with, and is consequently heated 
by, the arc, so increasing the volume leaving the 
nozzle above the volume entering it. That this 
point is important is borne out by the fact that 
although the initial pressure in standard designs 
may be well above that necessary to produce the 
maximum velocity in the cold gas, there may be 
a noticeable falling off in the operating efficiency if 
the silencing muffles produce any considerable 
choking effect. 

When arc energy alone is employed for arc 
extinction, it is logical to devise the apparatus, 
so that the energy liberated in the breaker by the 
are shall be so directed that it immediately contri- 
butes to that end in the most efficient way. This 
is rather a haphazard task unless some mental 
picture of what is happening is formed to act as a 
guide. The de-ionisation of the arcing space by 
cooling may be assumed as taking place by cool 
gas and vapour being forced into it turbulently and 
also by expansion. Turbulence is a somewhat 
anomalous word to use in attempting to arrive 
at an understanding of are cooling, and though con- 
trolled turbulence may be a better expression, it 
still appears to imply something more than a mere 
cooling of the arcing space. Plain turbulence 





* See “ Oil Blast Breaker Theory Proved Experiment- 
ally,”” by D. C. Prince and E. Poitras, Electrical World, 
vol. 97, page 400 (1931). 
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must naturally exist in the ordinary finger contact 
breaker, and it is obvious that the improved 
performance obtained with a device such as the 
explosion pot is due to the element of control (3) A means whereby at current zero, the resiliency 
imposed on the turbulence. Expansion, on the/|of the stored gas will cause it to pass across the 
other hand, is a phenomenon whose physical laws | arcing space to a place of lower pressure; this 
are known and can be applied if the necessary pre-| pressure must be high enough to maintain sufficient 
mises are forthcoming. Unfortunately, in consider- | dielectric strength to prevent restriking by direct 
ing the ranges of expansion which appear to apply,| puncture, and the pressure difference must be 
and the corresponding fall in temperature which | enough to give a sufficient velocity of blast. 

results, the optimum conditions do not, in the (4) Means whereby the arc is held in the blast 
authors’ opinion, appear to account for a degree | and prevented from side stepping or escaping. 

of cooling sufficient to explain the amount of arc 
quenching which obtains in practice. Some investi- 
gation was made to try and clear up this point. | 
As shown in Fig. 4, an are was drawn under oil 
between two horizontally placed contact rods in a| 
chamber, the latter being closed except for narrow 
ports opposite the arcing space. The oil level 
was first arranged immediately above the ports 
with a low head as at a, so that the gases produced | 
could expand freely. The test performance was | 
poor, It was noticed that the curve of gas pressure 
coincided with the curve of current, and that at 
zero current there was no noticeable gas pressure. | 
Thus, there was no energy storage, and expansion | 
alone failed to effect the necessary cooling. With 
increasing head of oil there was an improvement | 
in performance and it was found that the gas| 
pressure curve was maintained beyond the current | 
zero, due to the inertia effect imposed by the oil 
head. Thus, though expansion in the latter case 
was restricted, the introduction of controlled 
turbulence more than outweighed any disadvantage | 
resulting therefrom. 

A careful review has been made by the authors | 
of all the well-known types of arc control device 
which have shown successful performance records 
in recent years, the idea being to arrive at a picture, 
which would satisfactorily portray the mechanism 
and explain all, or as many of the factors as possible, 
in common terms. One of the most successful 
employs two breaks in an oil-filled chamber, the one 
which effects interruption being placed near a port 
which forms the only outlet from the chamber. 
In operation during current flow, a gas bubble is 
formed round the other or pressure break within 
the chamber while the bulk of gas from the inter- 


(2) Means associated with that storage which 
will de-ionise and cool the gas and render it non- 
conducting. 
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closely akin to that of the oil impulse breaker, but 
performance cannot be predetermined in the same 
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rupting break is vented through the port. Thus, at | 

current zero the compressed gas bubble within the 

chamber forces oil across the interrupting break | Dh ef 

out of the chamber and the hot are core is swept | TCA 
This action is easily understandable and is | NaN 


way. 
Unfortunately, a construction of this kind cannot 
readily be applied to very high voltages and some 
form of pot construction appears to be dictated by | 
physical conditions. The following paragraphs | 
describe the conclusions arrived at from the study 
of explosion pots. The ideas put forward appear | 
to be justified when applied to certain new con- | 
structions which were specially arranged to secure 
compliance with them. 

The energy liberated in a circuit breaker while it 
is opening is mainly expended in splitting up the | 
oil into various gases, which appear as a bubble 
round the contacts. It is clear that the current 
zero pause is of far too short duration to allow 
this bubble to disappear and to permit the oil 
access to the contacts. We are, therefore, forced, 
in the plain contact type of breaker at least, 
to account for are extinction within the gas 
bubble. The bulk of the gas, approximately 
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In a single sentence, we may say that the success- 
ful device must store a pocket of gas which at 
current zero will rebound and sweep through the 
| arcing space and render the latter non-conducting. 
70 per cent., formed in an oil breaker, is hydrogen. | The reader will be able to trace for himself the 
This is the most mobile of gases and is the best application of this idea to various are control 
vehicle for the speedy conduction of heat away from | devices which have been described from time to 
the are space, owing to the fact that it dissociates | time. 
into the atomic state in the are and recombines| It is obvious, of course, that many matters enter 
to the molecular state outside. It possesses, | into any given construction and may have a marked 
as shown in Fig. 5, the valuable property that, | effect on the efficiency with which the device 
under pressures such as occur in oil circuit breakers, operates. The principal of these are: Speed of the 
its insulation value is of the same order as that of oil. | moving contact, pressure of the arc quenching 

Any are control chamber should be efficient if it | chamber, position of the release ports in relation 
| to the fixed and moving contacts and the location 


has the following characteristics : 
(1) A means whereby the gas produced may be | of the arc in relation to the release ports and the 


stored under pressure in the vicinity of the arc | pressure storage pocket. 


during the passage of current. We may, by way of example, consider the opera- 


tion of the plain explosion pot, which was the first 
arc control device to be developed. 

This is shown diagrammatically in Fig. 6. On 
striking the arc within the pot, oil is forced out by 
the formation of gas. This extrusion takes place 
through the throat round the contact rod and for 
heavy currents the clearance has to be large to 
avoid bursting or blowing off the pot. The optimum 
point for are extinction is when the contact rod 
tip has just cleared the throat, the arc core being 
then most effectively under the sweeping action of 
the gases escaping from the pot. 

It will be seen that, in the light of the theory 
giyen above, this construction falls short of 
the ideal in several ways, notwithstanding the 
|immense improvement which it shows over plain 
finger contact designs. For instance, the arc at 
optimum arc extinction point is long, and constant 
|for all current values. A large volume of gas is 
| generated, because of the long arc. The annular 
| venting space for pocket formation is dependent 
on the maximum rating, to avoid bursting the pot, 
}and may be too free for lower ratings; the large 
| throat diameter gives a low velocity of gas sweep 
from the pot and, except under heavy current 
conditions, a low pressure with consequent low 
insulation value ; the position of the optimum arc 
extinction point is critical and the control is much 
reduced after the contact rod has left the pot. 
| A fundamental improvement on the plain explosion 
| pot was introduced by the B.E.A.I.R.A. when they 
| constructed a side-vented pot with orifices close to 
the stationary contact. 

Before describing an arc control device specially 
| designed in the light of the ideas described, it will 
| be useful to consider further the basis on which its 
properties may be more closely examined from a 
| quantitative point of view. It has been stated that 
the arcing gas is mainly hydrogen and that this is 
| held momentarily under pressure in or near the 
| arcing contacts. If the pressure and temperature 
be assumed, we can determine from published data 
| the breakdown strength of the de-ionised gas, and 
|thus the minimum direct distance which must 
| separate the arcing contacts to ensure against 
| renewed arcing at any given restriking voltage, if 
| the space between the contacts is occupied by gas 
at this pressure and temperature. A typical curve 
| is given in Fig. 5. As mentioned earlier, when dealing 
| with the forced oil blast, there must be an equally 
| effective insulating path along the direction of gas 
| flow to the ends of the conducting arc thread. If, 
| therefore, our data are full enough to allow of 
reasonable assumptions concerning average tem- 
perature and pressure of the gas in the pocket, 
we can determine the necessary contact velocity to 
attain a safe breaking distance in a prescribed time 
of movement, such as a half cycle. It is of interest 
| to note that the temperature in the gas pocket is 
| practically fixed by the boiling point of the oil 
which is approximately 300 deg. to 400 deg. C. The 
pressures can be obtained from actual test measure- 
|}ments. The dielectric strength of the gas under 
| these conditions reaches and may possibly even 
exceed that of oil, according to Paschens’ law. 

| As regards gas velocity, this is not a troublesome 
| feature because a comparatively small pressure 
| difference between the outside of the extinguishing 
| chamber and the pocket within will give a velocity 
many times higher than is necessary to outstrip the 
rate of rise of re-striking voltage. The size and 
shape of the venting orifices, however, are both 
important in that the axial length, shown at a in 
Figs. 7 and 8, which apply to heavy and light- 
current operation respectively, must represent the 
dielectric strength required, while the area will 
determine the pressure which is built up and the 
rate at which it is lost. 

This loss of pressure is important because as 
it falls, the insulating value of the gas between 
the arcing contacts will also fall. Thus the head 
of oil above the pot has a twofcld significance. 
Firstly, it ensures that there is a time displacement 
between the current wave and the curve of gas 
pressure ; and secondly, it must be sufficient to 
maintain the pressure of the external gas bubble 
temporarily at a value which gives a dielectric 
strength sufficiently high to prevent re-striking 
through the gas surrounding the contacts. 
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It may be here stated that the behaviour in a 
construction arranged for a blast transversely to 
the direction of arcing appears to be similar to 
that of the oil blast breaker, in that the insulation 
value seems to increase with each breaking point 
whether this be at a root of the arc on a contact 
or at a barrier, or splitter, placed across the arc 
path. In comparing this with statements on the 
air-blast breaker, it must be remembered that 
maximum gas volume in the oil breaker occurs 
during the arcing period and that thereafter the 
cooling action tends to reduce the volume con- 
tinually unless arcing reeommences. On the other 
hand, in the gas blast-breaker the supply of gas 
may be taken, for all practical purposes, as infinite. 
It is not clear, however, why the designers of gas- 
blast breakers have not taken advantage of the 
transverse blast to obtain the full insulation value 
of the gas under pressure and with it the benefit of 
multiple arc interruption points and short low-power 
arcs. 

Certain further points of interest in the evolution 
of these ideas on the mechanism of alternating- 
current are interruption will be evident in the 
following description of an are quenching chamber 
which has recently been designed and subjected to 
very exhaustive tests. The breaker was arranged 
for a somewhat high speed of circuit interruption— 
approximately 5 cycles from trip impulse to final 
are extinction—and butt contacts were chosen in 
order to eliminate the overlap time of the plug- 
and-socket arrangement. Fig. 9 shows a section 
through the arc-extinguishing chamber, and Figs. 7 
and 8 show the interrupting operation diagram- 
matically. As will be seen, there is a space round 
the fixed contact which leads to a number of venting 
holes in the chamber head. Thus, immediately the 
are is struck, oil is expelled through these holes 
and a pocket of gas formed in the chamber. This 
pocket of gas is bounded by the oil, which boils 
turbulently into the gas, cools it to the boiling 
temperature of the oil, and de-ionises it. Gas will 
be expelled also through the extinction orifices and 
form a lower pressure pocket outside the pot. The 
pressure in this outside pocket is determined by 
the inertia of the oil to be moved, and is thus a 
direct function of the head of oil. The correct 
interaction ‘of oil and gas requires a time displace- 
ment between the current and gas pressure, so 
that at current zero there is a store of energy 
available in the gas bubble for effectively de- 
ionising the arcing space. This displacement is 
secured by a combination of the elasticity of the 
gas and the inertia of the oil, as well as by the 
correct dimensioning of the venting holes and the 
head of oil above the extinguishing chamber. 
Electromagnetic forces generated by the loop effect 
of the circuit will cause the are to lie along that 
edge of the arcing space which is adjacent to the 
vent opening. Under heavy-current conditions, as 
shown in Fig. 7, should a current zero occur when 
the first port is uncovered, are extinction will 
result, owing to the rush of gas from the chamber 
across the arcing space into the external bubble 
of gas. As the fixed contact is close to the first 
vent in an axial direction, there is a limit to the 
amount of pressure which can occur in the pot 
even with the heaviest currents. Should the current 
be smaller, as indicated in Fig. 8, the moving contact 
may travel beyond the diaphragm which forms 
the division between the first and second extinction 
orifices. A second chamber will then be exposed 
in which gas pocketing can occur by oil displace- 
ment through the annular space surrounding the 
contact rod in the throat of the pot. This gas is 
cooled, as previously described, by the action which 
takes place in the second chamber. At the next 
current zero there will be two gas pockets each 
discharging through its own orifice, the effect being 
that of two explosion pots in series. On test at 
even the lowest currents the arc was extinguished 
at the first current zero following the uncovering 
of the second orifice, and in no case was there any 
record of the arc being drawn out of the pot throat. 
Are control is therefore complete and consistent. 
Extinction can take place at the earliest moment on 
heavy current with the shortest possible arc; and 
on low currents the are will be drawn out only until 
its energy is sufficient to effect the purpose required. 





While no claim is made that the foregoing 
theories represent a complete description of all 
that happens during the interruption of an alterna- 
ting-current circuit, the main lines of reasoning 
have been sufficiently proved by tests to justify 
saying that these general ideas constitute a sound 
basis for arriving at reliable design figures. The 
facilities now available for examining the forms of 
re-striking voltage curves in test stations and on 
systems are adequate, and the collection of data 
sufficient for sound generalisations on requirements 
and for standardisation of performance should only 
be a matter of time. The more difficult problem 
of evaluating the building up of the insulation 
resistance in a circuit-breaker so as to secure 
successful are interruption still awaits a complete 
solution. It is hoped, however, that the picture 
presented in this article of a mechanism of the 
interrupting process may be found useful as offering 
some guidance in tests and investigation directed 
towards its elucidation. 








POWER PRODUCTION FROM 
TROPICAL VEGETABLE WASTE. 


By XavER SOEHNER. 
(Concluded from page 571.) 
Gas Production from Small-Grained Material.— 


The treatment of vegetable waste of small-grained 
type has necessitated the development of special 
Fig. 9. 
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producers. In the production of gas from rice chaff, 
which falls within this class, a producer of the 
descending gas-flow type, which is illustrated 
diagrammatically in Fig. 2 on page 569, ante, is 
utilised. A more detailed section of the actual 
rice-chaff producer is given in Fig 9. The air 
supply enters the producer through a vertical duct 
at the top, which terminates in a cone a. The rice 
chaff descending from the bunker k, the 
control valve j and falls on to the outside of the 
cone, which distributes it evenly. By adjustment 
of the valve j a constant height of fuel may be 
maintained in the producer. As indicated in the 
diagram, the chaff tends to settle down in inverted- 
cone form below the air bell. The form of the air 
inlet and the constant travel of the chaff across the 
lower end of the bell results in an even distribution 
of the air supply over the cross-section of the 
producer. The plant is fitted with a rotating grate 
b, and the grate driving gear d also serves to impart 
a shaking movement to the air cone through the 
connection h. The air duct and cone are freely 
suspended to allow of this, and the motion facilitates 





the even and regular travel of the chaff past the 
bell down to the reduction zone. The grate is of 
the basket type and is rotated by a ratchet gear c 
from the driving gear d, already mentioned. As 
will be seen, the body of the producer is constructed 
of fire-brick to conserve heat and minimise loss 
by radiation. 

Cellulose (C,H,,0,;), H,O, and silica, SiO,, are 
important constituents of the rice chaff, and one 
effect of the silica content, which amounts to 14 per 
cent., is that the chaff particles retain their form in 
passing through the fire zone, resulting in a lowering 
of the mineral content of the fusible ash. The ash 
and spent chaff husks, which represent about 7 per 
cent. by weight of the fuel, pass through the barred 
grate and fall into the water-filled sump g, where 
they are carried away. The driving gear d imparts a 
to-and-fro motion to the grate which facilitates the 
passage of the waste through it. The gas leaves the 
producer under the grate by the duct f to a cleaning 
plant, generally on the lines of that illustrated in 
Fig. 4, on page 569, ante. A complete installation for 
the production of gas from rice chaff manufactured 
by Messrs. Deutzmotoren, is illustrated in Fig. 10. 
Many of the lettered parts correspond with those 
in Fig. 9 and need not be specified in detail, but it 
may be said that r is the air-supply fan, / a wet 
washer supplied from the water spray q, m a scrubber, 
n a centrifugal washer supplied with washing water 
from the connection p, and o a baffle-plate dryer. 

The chaff from a rice-milling plant amounts to 
some 20 per cent. to 25 per cent. by weight of the 
original material, the precise figure depending on 
the type of rice. A milling plant with a daily output 
of 40 tons of rice will consequently produce 
about 370 kg. (814 lb.) of chaff per hour. The 
milling-gas plant would require about 75 h.p. for 
its operation, and the fuel required for this would 
not exceed as a maximum 1:5 kg. (3-3 Ib.) of 
air-dried chaff per horse-power hour, representing 
a consumption of about 115 kg. (250 lb.) of fuel 
per hour. The surplus 225 kg. (564 lb.) of chaff 
represent additional gas, which may be used for 
heating in the mill or employed, for instance, for 
the production of electricity. The heat require- 
ments in a milling plant, apart from general heating, 
cover drying stoves and stoves for the scalding 
of the rice before the husks are removed. The latter 
operation is practised in many parts of India. The 
stoves which are installed for this purpose may oon- 
veniently be heated by gas. A simple tubular burner 
is usually all that is necessary, and apart from 
the convenience and cleanliness of operation, the 
easy regulation of gas and air which is possible 
facilitates the accurate control of temperature. 
The operation of the gas plant itself is simple and 
may be carried out by semi-skilled labour. If 
rice chaff is burned in a boiler for steam raising in 
a plant of modern construction, the consumption 
is about 3-5 kg. (7-7 lb.) of fuel per horse-power 
hour delivered by the engine. In old plants the 
consumption may reach as much as 6 kg. (13-2 lb.) 
at full load. These figures may be compared with 
the figure of 1-5 kg. quoted above for gas plants. 
As the installation and running costs of steam plant 
are also higher, the suction-gas plant represents 
an important introduction in this sphere of industry. 

Similar conditions, from the point of view of 
available waste fuel, are found on coffee plantations. 
The coffee fruit consists of two seeds, the coffee 
berries, which are contained in a pulpy envelope. 
The whole fruit has much the appearance of a cherry, 
and, indeed, goes by that name. The individual 
seeds are each covered by a thin silver skin and 
outside these, covering the two seeds, is a skin or 
husk (the endocarp) which is very tough and is 
known as the parchment. In preparing the coffee 
for market, the pulp is mechanically removed, 
frequently after fermentation, and the seeds still 
contained in the parchment are washed and dried. 
The parchment is then removed in peeling machines 
of various types ; passing through rollers which 
crack the parchment without injuring the seeds is 
a common method. The silver skin is then easily 
removed by a simple rubbing operation and winnow- 
ing. West Indian coffee cherries produce from 
10 per cent. to 15 per cent. of coffee, some 6 per 
cent. of parchment and silver skin and about 
84 per cent. of pulp. Fresh pulp contains about 
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POWER PRODUCTION FROM TROPICAL VEGETABLE WASTE. 
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55 per cent. of free water, but only about 29 per 
cent. can usefully be employed in the reactions in a 
gas producer. The parchment and silver skin, 
however, form a valuable fuel which may be dealt 
with in a plant generally on the lines of the rice- 
chaff producer. Either fermented or unfermented 
air-dried pulp also forms a_ useful gas-producer 
fuel. 

A suction gas-producer specially designed for use 
with coffee parchment and silver skin is illustrated 
in Fig. 11. The fuel bunker, a, is arranged above, 
with a valve at b, as in the rice-chaff plant, while 
air is supplied through a central duct c. In this 
case, however, an air belt with circumferential 
ducts ¢ is alsoemployed. The air-distributor, d, is of 
umbrella form and is considerably smaller in outside 
diameter than the internal diameter of the producer, 
leaving ample space for the descent of the fuel into 
the fire zone. The basket grate, f, is fixed, but is 
provided with a rotating stirrer g fitted with inclined 
arm, as shown and driven by the gear h. The 
driving arrangements are situated on the floor o, 
and serve also to agitate the central duct to assist 
the descent of the fuel from the bunker a. The 
gearing gives periodical reversals of motion to the 
grate stirrer and it is found that the arrangement 
effectively clears the ashes, which fall into the 
sump n. As will be seen, the gas exit, j, is below 
the grate. For gas cleaning a plant similar to 
that shown in Fig. 10 is satisfactory. Owing to the 
dusty nature of this fuel, it is convenient to arrange 
for the bunker a to be closed and filled by a suction 
plant. 

As the coffee crop is a seasonal one, it is convenient 
to be able to utilise the producer with other fuels, 
which may possibly be of a larger grained type. 
This possibility enables the plant to be continu- 
ously kept in operation for power production. It is 
for this purpose that the charging door / is provided, 
through which the producer can conveniently be 
supplied from the upper floor 0. When the plant is 
operated in this way, the air distributor d is removed 
and its place taken by an end section of insulating 
material. The automatic drive of the grate is also 
dispensed with, any necessary movements being 
carried out by hand. 

Water Supply and Consumption.—The question of 
water supply is frequently of importance in connec- 
tion with power plants in the tropics. A supply 
from a stream or river is by no means always avail- 







































































able and if pumping plant has to be employed the 
capital cost may be relatively high and the running 
costs an important item. Particular attention to 
this matter is desirable when the installation of a 
steam plant is under consideration. With a gas plant 
and a circulating water system, the water require- 
ment is about | litre (0-22 gallons) per horse-power 
hour for the cooling of the engine and the washing 
of the gas. The engine-jacket water can always be 
cooled and re-circulated, but the possibility of re- 
circulating the gas-washing water, in place of 
utilising a continuous flow and running to waste, 
depends on the percentage of sulphur in the fuel. 
In the gasification of wood, charcoal and vegetable 
waste generally, in which the proportion of sulphur 
varies from 0-25 to the merest traces, circulation of 
the cooling water may be employed without hesita- 
tion and no trouble from corrosion will be experi- 
enced. The most satisfactory arrangement for 
cooling-jacket and gas-washing water consists of a 
cooling tower of wooden construction, with a 
central vertical partition separating the washing 
water from the jacket water. Plants of this kind 
may usually be constructed without difficulty on 
site. Depending on the climatic conditions and 
particularly on the dew-point, the daily make-up 
water required by such a plant varies from 3 per 
cent to 8 per cent. of the total quantity of water 
in circulation. When water conditions are par- 
ticularly difficult, small plants, up to about 66 h.p., 
may be successfully operated with centrifugal gas 
cleaning, followed by cooling by means of an air 
stream. 








THE HAFNER GYROPLANE A.R.III. 


Ix our account, on page 557, ante, of the Royal 
Aeronautical Society’s Garden Party given on Sunday, 
May 9, we mentioned that the exhibits included the 
Hafner Gyroplane A.R.III, and we are now able to 
give some further particulars of this particularly 
interesting aircraft, by the courtesy of the designers, 
Messrs. A.R.III Construction, 59, High-street, Feltham, 
Middlesex. The machine, which is shown at rest on 
the ground in Fig. 9, on Plate X XIX, is a single seater, 
propelled by an 84-h.p. Pobjoy Niagara III engine 
driving a tractor airscrew, and is sustained by the 
autorotation of a three-bladed rotor on the principle 
developed by the late Sefior de la Cierva, and used in 
the well-known Cierva Autogiro. There are, however, 
some important differences in the application of the 
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principle which will be apparent from the description 
which we are about to give. 

The general arrangement of the Hafner Gyroplane 
can be followed from the elevation and plan, Figs. 3 
and 4, and from the photographs reproduced in Figs. 1 
and 9 opposite and on Plate XXIX. The overall 
length is 17 ft.-10} in., the height 8 ft. 8 in., and the 
width, exclusive of the rotor, also 8 ft. 8 in., this being 
the span of the tailplane; the track of the under- 
carriage is 7 ft. 6 in. and the rotor diameter 10 m. 
(32 ft. 9% in.). The tare weight of the machine is 
640 Ib., and adding to this 58 lb. of fuel and 12 Ib. of 
oil, which is sufficient for a range of 170 miles, allows 
190 lb. for the weight of the pilot and luggage for the 
all-up weight of 900 lb. mentioned in our previous 
reference to the machine. At this weight, the power 
loading is 10-6 lb. per horse-power, and the rotor-disc 
loading is 1-05 lb. per square foot, the disc area being 
846 sq. ft. The area of each of the rotor blades is 
6-68 sq. ft., giving a solidity, i.e., a ratio of blade 
area to disc area, of 2:37 percent. The actual loading 
of the rotor blades works out at 43-6 lb. per square 
foot of blade area. 

The fuselage is of conventional welded-stee] tubular 
construction and needs no comment. It will be seen that 
there are no fixed wings or elevators, although a tail- 
plane is provided for trimming, and there is also a 
rudder. In flight, control is effected entirely by adjust- 
ing the incidence of the rotor blades by means which 
will be explained later. The machine, as was demon- 
strated on the occasion referred to, is capable of taking 
off without a forward run, the rotor being driven by 
the engine for this purpose prior to taking off at a speed 
considerabiy higher than that due to autorotation in 
normal] flight. The rotor is driven from the engine 
through a gearbox, clutch and inclined shaft, clearly 
shown in Fig. 2, and after running it up in this way 
with the blades set at the angle of no lift, the clutch is 
disengaged and the incidence is increased to obtain a 
direct lift from the inertia of the rotor. The incidence, 
however, is adjusted by the pilot as the machine rises 
in such a way that the energy conversion takes place 
gradually and the upward acceleration is kept at a 
steady value. It is claimed that the technique adopted 
in taking off, which space will not permit us to describe 
in detail, ensures that the rotor moves through rela- 
tively undisturbed air, and that the inflow of air to 
the airscrew is increased so that it can produce an 
adequate thrust, with the result that when the rotor 
energy has been absorbed the machine is in a climbing 
position and able to clear obstacles surrounding the 
aerodrome. Actually, we understand, the rate of 
climb is 1,200 ft. per minute at sea level, and a standard 
66-ft. screen would be cleared in a distance of 60 yards 
from the start. The photograph reproduced in Fig. 1. 
opposite, may be referred to in this connection, the 
illustration showing the machine taking off from 
the concrete compass base at Hanworth Aerodrome. 
The concrete which the machine has just left is visible 
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below it, so that some idea of the relationship between 
the height reached and the forward travel can be 
obtained. In level flight the machine has a speed 
range from 12 m.p.h. to 120 m.p.h., with a cruising 
speed of 110 m.p.h., and it is capable of descending 
almost vertically, so that a landing can be made 
without any forward run and without any preliminary 
glide. This feature, it is stated, should enable the 
machine to be landed within about 15 yards of an 
obstacle 66 ft. in height. 3 

Coming now to the controls, it should first be 
explained that the tailplane incidence is controlled 
by a trimming wheel, the cables and lever of which 
are arranged to enable a large negative setting to be 
rapidly assumed, while providing a more sensitive 
control for the normal trimming range. The rudder is 
hinged about an inclined axis, as shown in Fig. 3, in 
order to improve the control in a steep descent, and is 
linked by cables to the rudder pedals, which also 
control the tailwheel for taxying on the ground. On 
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the same spindle as the rudder pedals are footbrake 
pedals which operate brakes on the chassis wheels. 
The other controls in the cockpit are the joystick, 
which operates the pitch control of the rotor blades 
differentially for flying, and a pitch-control lever, 
which determines the pitch setting of all blades simul- 
taneously when taking off or landing, and also when 
trimming in flight; this lever, when gripped at the 
no-lift setting, also operates a Bowden wire which 
releases the rotor-driving clutch. The knob for engaging 
this clutch projects from the front bulkhead. The 
engine controls and instruments fitted are normal, 
except that the indicators showing the engine and rotor 
revolutions are arranged to show any slip occurring in 
the clutch, as well as the actual speeds. 

The rotor blades consist of an outer portion, com- 
prising about 65 per cent. of the total length, made 
in the form of a stable reflex aerofoil section, and an 
inner portion merely faired to streamline form. A 
general idea of the construction of the blades can be 
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obtained from the drawings reproduced in Figs. 3, 4, 5 
and 6. The spar of the outer portion of the blade, 
shown on the right in Fig. 6, consists of a steel tube 
of small diameter but of heavy gauge, and screwed 
into its outer end is a steel plug used for balancing. 
At its inner end this spar fits into the taper bore of 
a junction sleeve which, in turn, fits into the root 
portion of the spar, this being a tube of larger diameter 
and lighter gauge. This part of the spar fits over a 
knuckle root fitting embodying a hollow arm which 
serves to carry the blade as a cantilever when at rest 
The blade as a whole is free to turn on this arm, and 
is held to it by a steel tie rod, shown in both Figs. 5 
and 6, the tie rod also serving to carry the centrifugal 
load. The tie rod is prevented from rotating relatively 
to the blade at the ends, but it permits a limited 
movement of the blade in torsion, and at the same 
time acts as a torsional spring which tends to stabilise 
the blade at the set incidence. The whole of the 
blade section is built up with a solid wooden nose 
portion attached to the spar by bolts passing through 
the spar and a rear packing piece. Ribs of solid 
spruce are attached to the packing piece by glued 
corner fillets, and the blade is covered over the lifting 
portion with sheet brass along the leading edge, which 
also helps to mass-balance the blade about the feather- 
ing axis. A covering of cotton fabric is applied before 
armouring, and finished with cellulose lacquer. 

As is most clearly shown in Fig. 8, a fitting is clamped 
to the inner end of the spar, and to this fitting is hinged 
a control lever which serves to control the incidence of 
the blade while permitting it to rock about the vertical 
pin shown in section in Fig. 5. The latter illustration 
shows the rotor hub, which consists of a partially 
conical bow! with a cylindrical internal part carrying 
the taper-roller bearings by which the hub is mounted 
on its axle. The axle is supported from the fuselage 
by a three-legged pylon built up of steel tubes, fitted 
with streamline fairings. The lower end of the hub 
is widened out to form an internal brake drum, while 
to the outside of this part is shrunk and pinned the 
crown wheel through which the rotor is driven from 
the engine, as above mentioned. By the knuckle 
fitting and vertical pin previously referred to each blade 
is secured to a yoke, the three yokes being attached 
to the hub by means of hinge pins fitted with sleeves, 
as will be understood on reference to Fig. 8. The 
photograph reproduced in Fig. 11, showing the hub 
with five of the hinge pins and sleeves in position, 
one of the yokes on the right and one of the pins and 
sleeves in the foreground, will make this part of the 
mechanism quite clear. It should be mentioned, 
however, that the rocking movement of the blades 
about the vertical pins is limited by stops, and is 
also damped by a series of steel plates attached alter- 
nately to the yoke and to the knuckle, pressure being 
applied to the plates through a resilient cushion and 
washer by the locking screw of the pin, as will ‘be 
understood on reference to Fig. 5. It will be also 
clear from this illustration how the flapping movement 
of the blades about the hinge pins is limited. 

The control of the rotor-blade incidence required 
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for taking-off and flying is effected by a spider having) TE] SOUTHWICK GENERATING 
one rigid arm and two other arms hinged to it about - . 

STATION OF THE BRIGHTON 


a vertical axis. The arms of the spider, shown in the 
drawings, Figs. 5 and 8, and also in the photograph 
reproduced in Fig. 10, are connected by ball joints to 
the control levers which, as previously mentioned, 
are hinged to the fittings clamped on to the inner ends} jy stalled capacity was 5,400 kW. This had risen to 
of the rotor-blade spars. It will be clear that if the| 49 695 kW in 1931. when we last gave a description 
spider is raised or lowered vertically the incidence of| of the plant. It is interesting to note that the steam- 
all the rotor blades will be altered equally, while 4) raising plant at that time included some of the original 
tilt of the axis of the spider will alter the blade inci-| ,nits with, in addition, six more modern boilers, 
dence cyclically, increasing the incidence on one side} ypoce aggregate output was 354,000 Ib. per hour. In 
and reducing it on the other as the rotor rotates,|1934 some of these boilers were replaced by three 
incidence changes of this type being necessary for! 150,000-Ib. Stirling units and a 30,000-kW Parsons 
carrying out the normal evolutions of flight. The | turbo-alternator was installed at the same time. The 
tilt of the spider is controlled from the joystick by new boilers operated at a pressure of 675 Ib. per square 
a lever having for its fulcrum a spherical seating and inch and were connected to the older 350-lb. system 
coupled at its lower end by a ball-and-socket joint) through Richardsons, Westgarth 6,000-kW back- 
to another lever having hy relatively large spherical | pressure single cylinder three-stage impulse turbine, 
seating for its fulcrum. The arrangements are clearly | which was coupled to one of the older alterators. At 
shown in Fig. 5, and it should be noted that part of/ 1) Joad this turbine passed 390,000 Ib. of steam per 
the joystick is shown at the bottom of this illustra-| hour, and when out of commission was by-passed by a 
— and also in Fig. 7, on the centre line in each| reducing valve. 
It is claimed that the large spherical seating employed Phage bea hany growth of tm jen “ ve — ond 
: sing demand from the Southern Railway, 
presents to sudden loads applied at the short upper is has recentiy become necessary to make further 
end of the lever a resistance proportional to the enteusiain to the station. and these were formally 
intensity of the load, and that the same effect does not| ~ , . ini . 
occur with steady forces and forces applied through) _ 
the larger leverage of the joystick. The control thus} Fig.1. 
becomes virtually irreversible to possible shock loads| 
from the control mechanism. Both the spherical seat-| = - 
ings, it will be seen from Fig. 5,- are mounted in a ee ' 
piston capable of sliding up and down inside the} } = Sy 
rotor axle, although the pin shown on the right = 
prevents both the piston and the joystick from rotating. 
The normal position of the piston is such that the 
ball joints of the spider lie, as shown in Fig. 5, just 
above the hinge axes of the blade yokes, and it is 
maintained there by the light spring on the incidence- 
control linkage shown in Fig. 7. It is, however, 
capable of a movement of 15 mm. above and 20 mm. 
below this point. The normal setting of the piston 
corresponds to a position of the incidence control| + 1 : Z 
lever with its pawl engaged with the fourth tooth of| py oh a 
the forward, or negative, range of the quadrant shown} (5959.4, 
in Fig. 3, thus permitting a slight increase of the normal] 


CORPORATION. 


Tue Southwick generating station of the Brighton 
Corporation was opened in 1905, at which time its 














= 
— 














incidence for trim in flight to give the optimum rotor| inaugurated by the Deputy Mayor (Councillor Edward | flow is employed in the two low-pressure stages. 


speed. The whole of the reduced and negative range| Denne, J.P.) on Friday, May 21. These extensions 
of incidence may be held at will by the quadrant| consist of a fourth 150,000-lb. Stirling boiler and a 
teeth, but the rearward, or positive, range of the|37,500-kW Brush-Ljungstrém turbo-alternator, 
quadrant is without teeth, and settings in this range,| gether with certain auxiliary plant, details of which 
which is only used in landing, must be maintained by are given below. A second Brush-Ljungstrém set of 
pressure applied by the pilot’s hand. When this|the same output is also in an advanced state of manu- 
pressure is removed, the spring of the tie rods and | facture, and when installed will bring the capacity of 
the stabilising action of the blades themselves will| the station up to 143,125 kW. The extensions have 
return the lever to the first tooth of the quadrant, ‘.e.,| been carried out to the designs and under the super- 
to slightly above the normal setting. The joystick is| Vision of Mr. W. N. C. Clinch, Borough Electrical 
centralised in the cockpit by four light springs which| Engineer and Manager, whom we have to thank for 
are designed to aid the pilot in feeling the central| permission to give the following description. 
setting, this being desirable since the lightness of the} The new boiler, which, as has already been stated, 
flying control in the case of the Hafner Gyroplane is|has been constructed by Messrs. The Stirling Boiler 
more pronounced than that of even light normal air-;/Company, Limited, 32, Farringdon-street, London, 
craft | E.C.4, is of the tri-drum type, and has a normal 
There are several points of interest in connection|¢vaporative capacity of 150,000 lb. per hour and a 
with the driving of the rotor from the engine, but} maximum continuous rating of 180,000 Ib. per hour. 
considerations of space prevent us from dealing with| The steam pressure at the superheater outlet is 675 Ib. 
these. We understand that some minor troubles in| per square inch, and the final temperature is 875 deg. F. 
this mechanism have been experienced, and that these The three drums, which were each forged in one piece 
have served to indicate possible improvements which| from an ingot, have an internal diameter of 42 in. and 
may be made in later models of what is definitely| are 29ft.6in. long. The front steam drum and the mud 
regarded as an experimental component. The control|drum are 3 in. thick, and the rear steam drum 3} in. 
mechanism, it is stated, has realised all expectations,| thick. The heating surface is 13,459 sq. ft., and is 
and this is obviously the more important feature. So| made up of 668 main generating tubes with an outside 
far, over 100 flights have been carried out, most of| diameter of 3} in. and a thickness of No. 4 I.W.G. 


to- | 





Two Howden-Ljungstrém air pre-heaters, each of 
which has a heating surface of 9,450 sq. ft., are fitted 
above the economiser. The boiler, superheater and 
economiser mountings are of Messrs. Dewrance and 
Messrs. Hopkinson’s manufacture, while the control 
instruments were supplied by Messrs. Allen West and 
Company, Limited, Brighton. The boiler is fitted 
with both Valve-in-Head and Clyde Single-Nozzle soot 
blowers, which were supplied by Messrs. Babcock 
and Wilcox, Limited. The same firm also supplied 
the steam and feed piping. 

The balanced draught system comprises two Howden 
Turbovane forced-draught fans of the single-inlet type, 
each of which has a maximum duty of 34,000 cub. ft. 
of air per minute. They were constructed by Messrs. 
James Howden & Company (Land), Limited, and are 
driven by 83/36-h.p. Laurence-Scott motors, which run 
at speeds of 970/730 r.p.m., and are controlled on the 
Tate remote-control system. The two  induced- 
draught fans are of the Howden Turbovane double- 
inlet type, with scroll and secondary dust collectors. 
They each have a maximum duty of 56,700 cub. ft. 
of gas per minute, and are driven by a 78/175-h.p. 
Laurence-Scott motors running at 725/970 r.p.m. 
After leaving the induced draught fans, the gases pass 
through a washing plant and thence to a chimney, 
which is 200 ft. high from the boiler house floor, and 
11 ft. 2 in. internal diameter. The ashes are dealt with 
by an extension to the existing hydraulic plant which 
was constructed by Messrs. The Ash Company (London), 
Limited, 63, Lincola’s Inn Fields, London, W.C.2. 

The new generating set consists of a 37,500-kW 
Brush-Ljungstré6m turbine, which was constructed 
by the Brush Electrical Engineering Company, Limited. 
Loughborough, and is the largest machine of its 
kind yet built in this country. It is supplied with 
steam at a pressure ot 650 Ib. per square inch and a 
temperature of 850 deg. F., which flows in a radial 
direction through concentric rings of reaction blading 
during the greater part of its expansion. These rings 
are secured alternately to the faces of a pair of oppo- 
sitely rotating discs, each of which is overhung from 
the inner bearing of one of the alternator rotors. 
Each dise is in three main sections, which are con- 
nected by radial bolts, so that relative expansion and 
contraction is possible without risk of distortion. There 
are fifty-seven rings of radial flow blading, while axial 


Each 
| disc, therefore, carries two rows of single-rotation 
axial blades in these stages, in addition to its 





complement of radial flow rings. The four rows of 
stationary guide blades are contained in a built-up 
frame of steel plates, which is supported in a central 
position in the turbine casing. The complete blade 
system is contained in an unlagged low-pressure casing, 
which is only exposed to the temperature of the exhaust 
steam. An illustration of this casing appears in 
Fig. 7, Plate XXX, while Fig. 10, on page 610, shows 
the two halves of the blade system being put together. 

As regards construction, the radial flow blades are 
machined with their roots from the solid bar and are 
built up into rings in the manner shown in Fig.3. The 
blades are held in a jig while the roots are closed 
to form a dovetail; over this, nickel-chrome-molyb- 
denum steel strengthening rings, which take up the 
centrifugal force on the blades, are rolled. A flexible 
expansioa ring connects the inner strengthening ring 
to a seating ring, which is caulked into a groove in 
the face of the disc. This special arrangement, 
enables each ring to take up a position consistent with 
the temperature and the stresses to which it is exposed, 


| independently of the slightly different expansion of the 


disc to which it is attached. The possibility of steam 
leakage round the free end of the ring is minimised 
by the use of thin packing strips which have a fine 


them from direct take-offs under weather conditions| Firing is effected by a Class L-type stoker, constructed | clearance from the inner surface of the next ring. 


varying from still air to a wind of over 25 m.p.h.| by Messrs. 
Several take-offs have been made with the chassis | whic h is 24 ft. wide and 18 ft. 6 in. long, the 
wheels locked, but even when the machine has been} grate area being 444 sq. ft. Secondary air is supplied 
allowed to run forwards the wheels have only remained| by a fan, which is driven by a 12-5-h.p. motor running 
on the ground until the travel of the oleo shock-absorber| at 1,440 r.p.m. The combustion chamber, which is 
legs has been taken up. The initial climb from rest,| fitted with Bailey water-cooled front and side walls, 
using the energy of the rotor, has been made at angles| has a volume of 8,750 cub. ft. 

ranging from 12 deg. to over 45 deg., and while after} A convection-type superheater is fitted between the 
an initial climb at the latter angle the subsequent) first and second banks of tubes and has a heating 
climb has been less than normal, it has reached| surface of 4,422 sq. ft. This superheater is capable of 
the normal figure of over | in 3 after a few seconds.| raising the temperature of the saturated steam from 
Maneeuvres displayed by the machine include steep| 510 deg. to 800 deg. F. The steam is then passed into 
banks at beyond the vertical, turns with a radius of| a second superheater of the Bailey radiant type, which 
about 40 ft., repeated rapid “S’’ turns, steeply-| is fitted on each side of the combustion chamber. This 
banked turns with the wheels just clear of the ground, | increases the temperature to 875 deg. F. The makers 
and hovering and vertical descents both with and/claim that this combination tends to give a constant 


without the engine running. Even more remarkable,| final steam temperature. The steam-raising plant 
perhaps, is the fact that slow flying has been demon-|includes an economiser constructed by Messrs. 
strated by flying the machine just clear of the ground| Senior Economisers Company, Limited, 11, South- 


by the side of a running man. During these trials the| ampton-row, London, W.C., which has a heating 
structural and mechanical parts of the machine have,| surface of 13,282 sq. ft. This is situated behind 
of course, been carefully observed, and we are informed| the boiler and comprises 220 tubes 20 ft. 1} in. long 
that they have stood up very well to conditions which| between the boxes, and arranged in a bank 10 tubes 
are obviously more severe than would be experienced| wide and 22 tubes high. The external diameter of 
in normal flying. the tubes is 2 in., and they are No. 5 S.W.G. thick. 





International Combustion, Limited, Derby, | The axial flow moving blades have forked and serrated 


roots, which are hydraulically passed into corresponding 
serrations on the rims of the low-pressure discs. Each 
half of the turbine rotates at 1,500 r.p.m., and the 
tip speed of the largest blade is 830 ft per second. 
All the low-pressure blades, both radial flow and axial 
flow, are made from stainless steel. 

The steam enters the turbine through an emergency 
stop valve and a governor-controlled throttle valve. 
It then flows through internal pipes to forged-steel 
steam chests, one of which is situated on each side of 
the blade system. These chests, an illustration of which 
is given in Fig. 5, Plate XXX, were machined from solid 
forgings and were then annealed to remove internal 
stresses before the final machining operations were 
effected. Each chest has three concentric annular 
compartments, which communicate with the different 
stages of the blading through holes in the labyrinth- 
packed balancing discs and in the turbine discs them- 
selves. The overhung spindle, which carries the 
turbine discs, passes through the central chamber, 
which is visible in Fig. 5. The space between the 
spindle and the steam chest is occupied by labyrinth- 
type shaft-packing of the type shown in Fig. 1, which 
reduces steam leakage along the shafts to a minimum. 
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Fig. 4. TURBINE 


Steam is tapped from two points in each gland and 
taken into the low-pressure stages where its remaining 
expansion is utilised. Only a small quantity is there- 
fore left to flow through the last restriction to the gland 
condenser. 

Leakage to the condenser between the fixed steam 
chests and the moving blade discs is restricted by the 
fine clearances between the packings of the labyrinth 
discs. These packings are fitted to both the fixed 
and moving parts on each side of the turbine. The 
manner in which the fixed and moving elements 
interleave to restrict the flow of steam is shown in 
Fig. 2. The inward pressure of the steam on the 
faces of the moving labyrinth discs roughly balances 
the outward pressure exerted on the blade discs by 
the working steam passing through the blades. Any 
difference is taken up by Michell thrust bearings, which 
are incorporated in the inner, or turbine end, journal 
bearings of the machine. 

At the most economical load of 30,000 kW, the main 
steam supply passes from the inner compartments of 
each chest to the inside of the first ring through holes 
in the hubs of the discs. Another connection is used 
for the admission of additional steam from the middle 
compartment of each disc to the lower pressure stages 
of the turbine, in order to allow the maximum con- 
tinuous rated load to be carried. Two other connec- 
tions are employed for bleeding steam to the high- 
pressure feed heaters. The low-pressure feed heaters 
are supplied from two lower pressure points of the 
blading. 

The governor is driven by worm gear from one of 
the shafts, the necessary oil, both for governing and 
lubrication, being supplied from a gear-type pump, 
which is driven from the governor shaft. In the event 
of the lubricating oil pressure falling below a certain 
value, an auxiliary turbine-driven pump, which can 





Controt Boarp. 


also be operated by a motor, comes into action auto- 
matically. Additional reserve supplies of oil are con- 
tained in vessels over each main bearing. Motor- 
driven barring gear is provided for use during align- 
ment and other tests, but as there are no heavy parts 
or long shafts in the turbine itself, this is not required 
during ordinary service periods, 

Mechanically, the turbine casing, the two stator 
frames and the casings that carry the outer main 
bearings, together form a rigid tubular structure and 
result in the compact arrangement shown in Fig. 9, 
on page 610. The overall length of the unit is in fact 
only 45 ft. 32 in. The foundations are also of the 
simplest, the turbine casing being supported by the 
inlet flange of the condenser. The stresses imposed on 
the flanged connections between the turbine and the 
two generators are almost completely relieved by 
supporting each generator on a column, This column 
is carried on springs, which approximately balance 
the overhanging weight. 

The steam exhausts into a divided two-pass con- 
denser, which has been designed to maintain a vacuum 
of 29 in. at a load of 30,000 kW when supplied with 
31,000 gallons of water per minute at a temperature 
of 60 deg. F. The cooling surface is 37,100 sq. ft. 
The arrangement of the water box and branches, and 
of the welded steel shell, is shown in Fig. 8, Plate XXX. 
Either side of the unit can be opened up for tube 
cleaning while the plant is in service. The tubes are 
of aluminium-brass with Wilkie Crane packings and 
have an external diameter of ? in. The cooling water 
is supplied from the adjacent harbour by two horizontal 
pumps, each of which has a capacity of 31,000 gallons 
per minute. These pumps are driven by 400-volt 
squirrel cage motors and were constructed by Messrs. 
Mather and Platt, Limited, Manchester. 

The condensate is withdrawn by two extraction 
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pumps, each of which is capable of dealing with the 
full duty of 550 gallons per minute and of discharging 
against a head of 131 ft. through a low-pressure heater, 
a gland heater, a drain cooler and a second low-pressure 
heater to the low-pressure feed pumps. The extraction 
pumps are of the vertical-spindle type and are driven 
at a speed of 1,000/1,130-r.p.m. by 55-h.p. direct- 
current motors. They were constructed by Messrs. 
Drysdale and Company, Limited, Glasgow. The low- 
pressure feed pumps discharge through two high- 
pressure heaters to the high-pressure feed pumps. 
These are of both the electrically and steam-driven 
types and were supplied by Messrs. Mather and Platt 
and Messrs. G. and J. Weir, Limited, Glasgow, 
respectively. The condensate temperature at the 
discharge of the last heater is 340 deg. F. at the maxi- 
mum-efficiency loading of the turbine. An arrange- 
ment is fitted for gradually and automatically unloading 
the turbine as the vacuum falls below 24 in. of mercury. 
This has enabled an 8-in. atmospheric exhaust valve 
to be used instead of one of the dimensions usually 
associated with a turbine of this capacity. 

To enable advantage to be taken of the quick-starting 
properties of the turbine a quick-start ejector has been 
fitted. This is capable of raising a vacuum of 24 in. 
in 3 minutes. There are also two main ejectors 
each of which is of the three-stage type with inter- 
mediate surface condensers. One of these ejectors 
uses the main condensate, while the other, which is 
employed only on low loads and when starting up, is 
supplied with sea water from a branch off the circulating 
water supply to the main condenser. All these units 
were constructed by Messrs. G. and J. Weir, Limited. 
A float control valve, supplied by Messrs. Richardsons, 
Westgarth and Company, Limited, Hartlepool, is 
fitted to the condenser to work in connection with 
the closed-feed system of the station. The con- 
densate line is connected to it through a branch after 
the gland heater, and the valve is so connected to 
both the condenser and the surge tank that a constant 
level of water is maintained on the suction side of the 
extraction pump. The drains of all the bled steam 
heaters are cascaded and are finally returned to the 
condenser. The two high-pressure heaters are fitted 
with automatic by-pass gear. 

The rotors of the two alternators, which the turbine 
drives, are direct-coupled mechanically to each half 
of the turbine blading and are also electrically con- 
nected in series to the exciter. The stators are per- 
manently connected in parallel. The aggregate 
output of the set is 37,500 kVA at a power factor of 0-8, 
and it generates three-phase current at a pressure of 
8,000 volts and a frequency of 50 cycles when running 
at 1,500 r.p.m. 

The stator frame is built up of flame-cut welded steel, 
and its inner periphery is arranged to take dovetail 
key bars which secure the stampings. Steel plates 
are placed between the inner structure and the outer 
shell to deflect the ventilating air into the desired 
channels. Trunnions are provided on each side of the 
frame for lifting purposes, and flanges are welded at 
one end of the frame for bolting to the turbine cylinder 
and at the other end for connection to the bearing end 
casing. The laminations are of high-grade silicon 
steel and are insulated from each other. In addition, 
red rope paper is built into the core between the 
ventilating ducts. The core is divided at intervals 
by radial ventilating ducts and the laminations on 
opposite sides of these ducts are supported by H-section 
fingers, which are welded to supporting plates. High 
tensile, non-magnetic pressure fingers support the 
core and teeth at each end of the core, and are specially 
formed to ensure maximum tightness of the core at the 
bore. The fingers are, in turn, supported by bronze 
pressure rings which are keyed to the inside structure 
of the stator frame. The bronze pressure rings are 
elastic enough to equalise the core pressure under 
different working conditions. 

The stator windings are of the two-layer diamond 
type and are formed in half-coils before insertion in the 
slots. In this process the bare copper is first bent to 
shape and laminated in strips to avoid excessive eddy 
current loss. Micanite is then inserted between each 
separate lamination, forming a coil, and each half-coil, 
after being pressed, is wrapped with mica-folium, 
while the temperature is electrically controlled in an 
ironing machine. After ironing, the straight portion 
of the coil is pressed accurately to size. The end wind- 
ing insulation consists of mica tape which was applied 
by a special process to ensure hard compact insulation 
free from air spaces. When completely formed, the 
coils were inserted in the slots and connected up at the 
ends. Successive layers of windings are transposed 
in the end connections to minimise the losses due to 
eddy currents. Corona protection is used on the wind- 
ings to avoid the possibility of any harmful results 
from surface discharges. Pressure tests were taken 
at frequent stages during the manufacture and assembly 
of the coils to ensure that the completed winding 
contained no weak places. The coils are supported 
from each other and from the frame by insulated 
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brackets and rings, with bakelite spacers, to prevent 
any movement under the stresses set up by current 
surges. Fig. 11, on page 610, is an illustration of the 
complete stator. 

The rotor is built up from a number of forgings to form 
a complete unit. This type of construction allows a 
thorough examination of the individual forgings to 
be made, both in the bore and on the internal faces, 
to ensure that there is freedom from flaws. Radial 
ventilating holes are drilled in the forgings and the 
parts are bolted together before the unit is slotted. 
Radial slots are then planed on the periphery and ven- 
tilating holes are drilled at the shaft ends to admit 
air to the inner part of the rotor. 

The rotor coils are made up of heavy copper strip 
woundonedge. They were completed before insertion 
in the slots. The slot portion of the coils is insulated 
with a hard mica trough, while mica strip is inserted 
between the turns throughout their length. After the 
coils have been placed in the slots they were heated and 
pressure applied both to the end windings and the 
portions in the slots, the latter being afterwards 
secured by non-magnetic metal wedges. The end 
windings are spaced by bakelite distance pieces which 
are accurately shaped and inserted after the winding 
has been finally pressed. Insulating channels are 
fitted over the coils in the end winding, and above these 
are fixed non-magnetic caps of austenitic chromium- 
nickel-manganese steel with an ultimate tensile 
strength of 51 tons per square inch. These steel caps 
are spigoted to the rotor body and are drilled radially 
for the ventilation of the end windings. A view of 
the complete rotor appears in Fig. 6, Plate XXX. 

This lustration also shows the axial-type internal 
fan which is fitted at each end of the rotor. This fan 
propels air into the rotor through several paths, one 
of which leads into the bore through holes in the shaft. 
Another leads to the back of the stator core and end 
windings, and a third makes direct connection with the 
air gap. The rotor air passes radially to the air gap 
and thence through the stator radial ducts to the 
exhaust chamber. The stator air is directed to the 
centre of the core whence it passes to the air gap from 
the outside down the radial ducts and thence from the 
air gap back through the outer radial ducts to the 
exhaust chamber. The heated air is passed through a 
cooler, and the cooled air is returned to the fan inlets 
through a system of ducts, which, like the cooler, was 
supplied by Messrs. Heenan and Froude, Limited, 
Worcester. Aluminium guards deflect the air by the 
stator windings and also serve to enclose and protect 
the machine windings. Each completed rotor and 
its fans were balanced dynamically at various speeds, 
the balance being adjusted and checked as the speed 
was gradually raised to 25 per cent. above normal 
speed. 

The exciter, which is of the ordinary overhung type, 
has an output of 126 kW. It is provided with six shunt 
wound poles and interpoles, and is of normal construction 
except that the magnetic circuit has a high retentivity 
and gives a saturation curve which ensures adequate 
stability even when the machine is self-excited. As 
the alternator rotors are connected in series and the 
stators in parallel it follows that synchronisation occurs 
automatically directly excitation begins. This takes 
place a little below half speed. Thereafter the two 
sides of the machine are in step and operate electrically 
as one unit. 

The operating conditions of the machine are indicated 
on an instrument panel, which was designed by Mr. 
Clinch and constructed by the Brush Electrical 
Engineering Company. As will be seen from Fig. 4, 
page 603, this comprises a diagram of the turbine and 
alternator systems as well as push-buttons, which 
enable the temperatures at the corresponding points 
in those systems to be read off on indicators. The 
lubrication and feed heating systems are also shown 
on the diagram and the various pressures and tem- 
peratures in them can be read off ia the same way. 
This also applies to the inlet and outlet circulating 
water temperatures, while the vacuum may be read 
oa a Kenotometer which is situated in the space 
representing the condenser. The ventilating air 
temperature can be read on separate instruments and 
both visible and audible high-temperature alarm gear 
is fitted on the panel. ther fittings include tacho- 
meters and meters for ascertaining the steam and 
condensate flow and the electrical output. Small 
ammeters in the poe representing the extraction 
pumps enable the observer to ascertain which pump 
18 working. 

New switchgear for controlling the output of the 
37,500 kW set has been installed by Messrs. The 
Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, Manchester. Another interesting addi- 
tion in connection with the station consists of two 
1,470-ton colliers constructed to bring fuel to the 
station. These boats were built by Messrs. William 
Pickeragill and Sons, Limited, Sunderland, and were 
engined by Messrs. The North-Eastern Marine En- 
gineering Company, Limited. 


ENGINEERING. 


THE INSTITUTION OF WATER 
ENGINEERS. 


Tue forty-second summer general meeting of The 
Institution of Water Engineers opened at Ports- 
mouth on May 26, and closes on May 29. The 
proceedings on the opening day commenced with an 
official welcome on behalf of the City of Portsmouth, 
by the Lord Mayor, Councillor F. J. Spickernell, J.P. 
The chair at the meeting following was taken by the 
retiring president, Mr. Neit James Peters, M.Inst.C.E., 
and, after the formal business had been transacted, the 
new president, Mr. David Halton Thomson, M.A., 
M.Inst.C.E., Engineer to the Portsmouth Water Com- 
pany, was installed, and delivered his presidential 
address. 

Beginning with a reference to the Joint Loyal 
Address to His Majesty King George VI, which the 
Institution had, in conjunction with other leading pro- 
fessional organisations, submitted on the occasion of 
the Coronation, Mr. Thomson dealt with two of the 
more important matters raised by the recent Report 
of the Parliamentary Joint Committee on Water 
Resources and Supplies which, generally, he observed, 
was somewhat disappointing. The right to sink wells 
in this country was inequitably distributed. There was 
nothing to prevent a property owner abstracting water 
from the supply at the works of a water 
provided the wells sunk by him were on his own pro- 
perty, but Parliament imposed upon water under- 
takers the obligation to compensate any other person 
whose supply they might deplete. Last year, however, 
a useful precedent had been set up when the Wolver- 
hampton Corporation obtained statutory protection, 
which was, in effect, that the sinking or enlargement 
of any well was prohibited within a radiusof two miles 
without their consent, except for certain 
purposes, the property owner having a right of appeal 
to the Minister of Health. The ciple had been 
virtually endorsed by the Joint ttee, but an 
equal measure of protection was desirable for existing 
wells in addition to new ones, and also for springs, as 
these were in essence the surface overflow of under- 
ground water. 

Mr. Thomson then discussed at some length the 
attitude of the Report on the question of the amount 
of compensation water to be delivered from impounding 
reservoirs, and, by a well-sustained argument, sub- 
mitted that as the assessment of compensation water 
was, in the main, a technical matter, a ge 
conference of engineers, representing the various 
interests, with an independent chairman, would lead 
to the prompt and hit settlement of 
interests. He then that, a from the 
Council having offered to co-operate with the recently- 
formed Central Water Advisory Committee, the know- 
ledge of individual engineers might be of considerable 
use from first-hand knowledge of local needs and 
limitations. The droughts of 1933-4 and the recent 
floods, as concerning the members of the Institution, 
were next touched upon, as also the work of the 
Committee on Inland Water Supply and that of the 
Land Utilisation Survey, the latter in connection with 
the utility to water engineers of the maps and County 
reports, published by it. A timely warning was given 
of the necessity for preventing water contamination 
by the borings for petroleum, which were now being 
made in several areas. Mr. Thomson concluded by a 
survey of the present condition of the Institution, the 
membership of which had now reached the 800 mark. 

Following the address, three papers were discussed, 
viz., two at the morning session and one in the after- 
noon. A short summary of each is given below. 

The first paper was by Mr. C. W. Cassé, A.M.Inst.C.E., 
and was entitled “‘ Indian Waterworks Problems, with 
Special Reference to the United Provinces of Agra and 
Oudh.” The paper dealt with the numerous difficulties 
which beset the waterworks engineer in India due, in 
the main, to the differences of outlook as regards supply 
of water between the native races and Europeans. The 
general conclusions reached were as follows :—Local 
knowledge was necessary when comparing statistics 
from Indian waterworks with those from elsewhere, 
the working conditions being so different as to render 
direct comparison impossible. The financial aspect 
must be considered before embarking on any scheme, 
so that the quantity of water supplied did not impose 
taxation higher than 74 per cent. on the rateable value. 
A method of controlling supplies to each consumer or 
household under continuous conditions seemed to be 
essential as serious wastage was prevalent. Continuous 
pressure was advisable throughout the whole distribu- 
tion system. The standpost supply should be pro- 
vided with storage tanks to restrict the supply to an 
average of 5 gallons per head per day, spread over about 
14 hours, on the total population. Not more than 
500 persons per standpost should be allowed and stand- 
posts should be fitted with handpumps rather than 
with bib-cocks or self-closing taps as these were often 
tampered with. In the smaller undertakings where the 
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30 gallons per head per day, private-house connections 
should be allowed on the “ Griffin” controlled-supply 
system, with sealed and sanitary cisterns. ‘The ration 
should be given in from 14 hours to 16 hours, and the 
supply should be continuous. Above 30 gallons per 
head the supply should be generally restricted to 
maximum of 0-5 gallon per minute, and given through a 
house storage cistern. The water charges should be 
the net cost price of production, but if unlimited privat: 
house supplies were required, these should be made by 
meter cistern, payment being made at a profitable 
rate per 1,000 gallons. In all these cases the cistern, 
&c., should be the supplier’s property and should be 
rented to the consumer. Non-domestic and trade 
metered supplies through the consumer’s own storage 
tanks should be charged at a profitable rate per 1,000 
gallons much in excess of the actual cost of the water. 

For a new scheme, of waterworks plant and dis 
tribution system, the conditions stated above should 
be arranged for, based on an actual load survey and 
assuming heavy maximum hourly demands. With the 
exception of large Europeanised cities, no allowance, 
other than hydrants on the larger mains, needed to be 
made for fire flows, outbreaks being controlled by 
chemical apparatus. Generally, at the larger water 
works, rivers and canals should be used as sources of 
supply rather than tube wells or springs and, where 
slow sand filters existed, the double filtration system 
should be employed. If costs were to be kept at « 
minimum, electrically-driven pumping plant was to be 
avoided unless current could be purchased for, at most, 
0-7 annas (about 0-8d.) per unit and the supply was 
reliable. conclusions arrived at were based on 
the assumption that the present system of administra- 
tion and management of water undertakings by elected 
local authorities continued. If the system were altered 
by the formation of Provincial Water Boards or other 
organisations under European or similar efficient 
management and control, most of the problems would 
be solved automatically, perhaps without the extreme 
restrictive measures at present necessary. 

The second paper was on “ Bellmouthed Weirs and 
Tunnel Outlets for the Dis of Flood Water,” and 
was presented by Mr. W. J. B. Binnie, M.A., M.Inst.C.E. 
It dealt with the subject in a very full way, as it first 
described five examples of existing bellmouth overflows 
in different parts of the world, and then gave details of a 
number of model experiments and of some experiments 
carried out for a specific case, viz., that of the Jubilee 
Reservoir, Hong Kong. The chief disabilities of ~ 

ww discharging into a tunnel were the 
for a vortex to form and the development of 
a vactium in the tunnel, both of which reduced the rate 
of flow. The model experiments, provided that the 
model ratio was not too small, predicted approximately 
the relation between discharge and head for the proto- 
t and led to the conclusion that the rate of dis- 
pe obtained with the protot would be better at 
corresponding depths than ted by the model. 
It was also concluded thata steadier flow at high rates of 
discharge was obtained by using a conical shaft than 
with the type of bellmouth hitherto adopted, and that 
better results, as far as reduction of vacua was con- 
cerned, were obtained with a aearly horizontal tunnel 
than with one that was steeply inclined. Further con- 
clusions were that a curtain wall extending across the 
waterway so as to divide the bellmouth into two 
semi-circular weirs was the best anti-vortex device ; 
that the cross-sectional area of the channel of approach 
should be such as to limit the tangential velocity to 
3-5 ft. per second at any cross-section ; that the tunnel 
should be made of such cross-sectional area as to 
prevent the formation of considerable vacua ; and that 
the radius of the bend where the shaft joined the tunnel 
should also be such as to prevent the setting up of an 
appreciable vacuum at maximum rate of discharge. . 

The third paper, by Mr. J. Dalrymple, A.M-Inst.C -E., 
was entitled “The Portsbridge Boosting Station, 
Portsmouth, with Special Reference to Automatic 
Pumping.” As its title indicates, the paper deals with 
a single installation, that is, the Boosting Station opened 
in 1929 to increase the pressure of the water varia 
to Southsea, the southern and residential area of Ports- 
mouth, and serving a population of about 150,000 
people. The reservoirs are situated on the high ground 
to the North of Portsea Island, on which the greate! 
part of Portsmouth is situated and the water 1s led 
from it by six trunk mains, apart from an independent 
supply to the Naval establishments. The pressure on 
the whole system was becoming too low due to the 
growth of the northern half of the city and the conversion 
of many tall houses in the southern half into separate 
flats. The peak demand in the summer months was 
18,000,000 gallons per day, The laying of another 
main was estimated to cost 60,0001. A boosting station, 
which cost about 9,000/., plus 16,0001. for alterations 
to mains and the provision of cross-connections, Z hag 
therefore decided upon. This station, at Portsbric Be H 
on the mainland adjacent to the north boundary © 
Portsea Island, boosts the water on three of the maius 
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OZONISING PLANT AT KNOTT HILL RESERVOIR. 
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water under the natural head from the reservoirs. 
The boosting plant consisted of a centrifugal pump 
having a maximum capacity of 8,000,000 gallons per 
24 hour against a minimum head of 30 ft., and one 
having a maximum capacity of 10,000,000 gallons for 
24 hours against a minimum head of 60 ft. Both 
these pumps are direct-driven, electrically, the 
smaller by a 75-brake horse-power motor, and the 
larger by a 185-brake horse-power motor. The 
characteristics were chosen so that by using them 
judiciously pumping could be carried on over the range 
of 6,000,000 gallons to 10,000,000 gallons per day at 
a reasonable pump-efficiency figure. The standby plant 
consisted of two 12-in. centrifugal pumps, each driven 
by a 72-brake horse-power Dorman petrol engine. The 
increase of pressure has not caused any marked increase 
in leakage. The pumps were hand-controlled until a 
suitable working cycle had been determined and an 
automatic control was instituted actuated by changes 
in electrical load. This proved troublesome from 
hunting, and has been replaced by water-pressure 
gauge control on the delivery side of the pumps. The 
control now operates successfully and with a variation 
of only 3 ft. of water pressure, so that the boosting 
periods are reduced to a minimum. In the year 
1936, boosting was necessary on 335 days, the total 
daily average being 3-4 hours. The incidence of 
boosting was, however, variable, the average for 
February being 2 hours per day, and that for August 
being 5-3 hours per day. Most of the work was done 
by the small pump, this accounting for 2-7 hours of 
the total daily average. The paper was illustrated by 
4 Map and appropriate performance curves. 

‘Two visits were arranged for Thursday, May 27, 
v%., one in the morning to H.M. Dockyard, Ports- 
mouth, and one in the afternoon to the various works 
of the Portsmouth Water Company. To-day, Friday, 
* visit is to be paid to the works of The West 
Hampshire Water Company and of the Southampton 
“rporation, while on Saturday, those members 
‘pecially interested in Mr. Dalrymple’s paper are to 
visit the Portsbridge Boosting Station. 








OzonE. House AND COVERED RESERVOIR. 


INLAND WATERWAY DEVELOP- 
MENTS IN RUSSIA. 


THE Moscow-Volga canal, which was opened for 
navigation on Saturday, May 1, connects the Soviet 
capital with the Caspian Sea on the one hand, and 
with the Baltic and White Seas on the other. It is 
128 km. long, or one and a half times the length of the 
Panama Canal, and only 19-5 km. is formed by lakes 
and reservoirs. Asaresult of its opening, the distance 
by water between Moscow and Leningrad has been 
reduced by 1,100 km., and between Moscow and Gorky 
(formerly Nizhni Novgorod) by 110 km. In construct- 
ing the canal, three main objects were kept in view: 
To make the Moscow River navigable for large ships, 
to provide Moscow with an increased water supply, and 
to improve the sanitary condition of the Moscow and 
Yauza rivers by raising their levels. 

The canal is 46 m. wide at the bottom and 85-5 m. 
wide at the top, with a minimum depth of 5-5 m. 
Construction, which was begun in 1932, was compli- 
cated by the existence of a watershed, which begins 
a few miles from the Volga and extends some 40 km. 
along the line of excavation. This watershed necessi- 
tated the building of five one-chambered locks about 
17 km. from the Volga, in each of which the vessels 
are raised through a height of 8 m. Farther along 
there are two double-chambered locks which lower 
the vessels to the level of the Moscow River. Each 
lock is 290 m. long and 30 m. wide. At the Volga 
entrance to the canal the level of the river has been 
raised by 17 m. by the construction of a concrete dam, 
and a reservoir known as the Moscow Sea, with a 
capacity of 1,120,000,000 cub. m. has thus been formed. 
This reservoir will act as a regulator. 

The water is also pumped over the elevated ground 
between the Volga and the Moscow River by pumps, 
so that the present flow of the latter waterway will be 
increased five or six times. For the same reason, six 
other reservoirs have been formed along the canal 
by building dams at the points of confluence of smaller 
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with an aggregate capacity of 66,000 h.p., have been 


built, and will be controlled from a central point. 

Designs have also been completed for the construc- 
tion of a canal between the Volga and the Don. This 
will provide a deep waterway, 1,100 km. long, between 
Stalingrad and Rostov in one direction, and from 
Kalach to the Volga in the other direction. The 
surplus waters from the Don will be diverted into 
the Volga and used both for the generation of electricity 
and for irrigation. In addition, it will also be possible 
to reclaim a large area of land on the lower Don for 
agricultural purposes. This gigantic scheme will be 
carried out by raising the water of the Don to 62-7 m. 
above sea level and constructing a canal 40 km. long 
to connect the two rivers. A reservoir will be formed, 
and a power station with a capacity of 300,000 kW 
will be constructed, at the point where this canal joins 
the Volga. For purposes of navigation a canal with 
a six-chamber lock will lead to a second reservoir, and 
this will be connected with the Volga by two other 
canals, one of which will be used for shipping and the 
other will supply a 200,000-kW power station. On the 
lower Don Fa will be five low dams, each of which 
will incorporate a 5,000-kW power station. 

It is estimated that the power stations will have 
an aggregate output of 2,300,000,000 kWh per annum, 
and will greatly assist the industrial development of the 
Stalingrad area. 








OZONISING PLANT AT KNOTT HILL 
RESERVOIR, ASHTON-UNDER-LYNE. 


THE ozonising plant at the Knott Hill Reservoir, 
Ashton-under-Lyne, officially opened on Wednesday, 
May 5, apart from being the second of its kind to be 
installed in Great Britain, is interesting as constituting 
a relatively inexpensive way of remedying a defect in 
an existing water supply by making it possible to con- 
tinue to use a 64,000,000-gall. reservoir which would 
otherwise have had to be replaced by some more costly 
expedient. The Knott Hill Reservoir is a service 
reservoir on the system of the Ashton-under-Lyne, 
Stalybridge and Dukinfield (District) Waterworks 
Joint Committee, which system covers an area west 
of Manchester and South of Oldham, and is, therefore, 
in what is now a densely-populated part of the country. 
The reservoir itself was constructed as far back as the 
year 1835, and was filled from a watershed of 425 
acres, at that time mostly farmland, but even then the 
water was considered to need treatment, as shortly 
after the reservoir was opened sand filters were installed. 
A time came, however, when the gathering ground had 
to be abandoned, and in 1880 a reservoir, Yeoman Hey, 
was opened some 44 miles to the east, in Greenfield 
Valley. The water from the new area was delivered 
to Knott Hill Reservoir as gathered until 1912 when 
a mechanical-filtration plant was installed on the 
trunk main close to Yeoman Hey Reservoir, and 
Knott Hill was supplied with filtered water. 

The capacity of the Knott Hill Reservoir represents 
about eight weeks’ supply, though for service purposes 
a supply of two days is all that is necessary. Its size 
is, of course, due to the fact that when built it formed 
the only supply and would not have presented any 
serious drawback to-day were it not for the fact that 
the mechanical-filtration plant, due to the necessity of 
taking a supply for the town of Mossley from the main 
above Knott Hill Reservoir, was situated on its 
supply instead of on its discharge. This condition 
virtually negatives the benefits of the filtration plant, 
as the filtered water in the Knott Hill Reservoir is 
exposed to casual] contamination and, as always happens 
in such cases, suffers rapid deterioration in quality 
from being exposed. As a matter of fact, the decay 
of algal growths in the late spring and late autumn 
gave rise to objectionable features in the water which 
caused the users to protest, though the affected water 
was not inherently unsafe to drink. This system was 
in operation up to 1936, when it was decided to provide 
a covered service reservoir and to supply the consumers 
at Ashton with filtered water which had not been 
exposed in any way between the mechanical filters 
and the house taps. This has been effected by the 
construction of a covered reservoir of reinforced con- 
crete with a capacity of 350,000 gallons, and a by-pass 
main round the Knott Hill Reservoir. 

The by-pass, of asbestos-cement pipes 18 in. in 
diameter, supplied by Messrs. Turners Asbestos 
Cement, Company, Limited, Trafford Park, Manches- 
ter, can be used to transmit the filtered water without 
further treatment, as indicated above, but the chief 
feature of the new scheme is the utilisation of the 
Knott Hill Reservoir by drawing water from it, sub- 
mitting it to an ozonising process and storing it in 
the covered reservoir to be drawn off as required to 
meet peak loads, the existing main from Yeoman 
Hey Reservoir not being capable of dealing with 
such loads. The covered reservoir, designed by 





Messrs. Johnsons Reinforced Concrete Company, 


rivers. Near these dams eight hydro-electric stations, | Limited, Millbank, London, 8.W.1, is 120 ft. long by 
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to ascertain the propor- 
tions of concrete mix 
best suited to water- 
tightness. 

The ozonisation pro- 
cess selected was that of 
Messrs. British “* Otto ” 
Ozone Water, Wood 
and Textiles Treatment 
Company, Limited, 132, 
New King’s-road, Lon- 
don, 8.W.6. The prin- 
ciples of this process 
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— were fully explained in 
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50 ft. wide, and has a water depth of 10 ft. It is 
divided longitudinally by a wall 5 ft. high, the purpose 
of which is to enable the tank to be cleaned, one-half 
at a time, without cuttin; off the supply. At the end 
nearest the ozone house an experimental tank has 
been constructed to enable the water from the mechani- 
cal-filtration plant to be separated from the ozonised 
water drawn from the Knott Hill Reservoir, both tanks 
overflowing through a common pipe to that reservoir. 
The covered reservoir and ozone house are grouped 
together, in the position indicated in Fig. 1, page 605, 
on the north bank of the Knott Hill Reservoir. The 
covered reservoir is not sunk below ground level, but 
is above it and is earthed up, as shown in Fig. 2, 
page 605. Particular attention was paid to the under- 
draining of the site preliminary to the laying down of 
the base concrete. The floor of the covered reservoir 
is in two layers, 6 in. and 3 in. thick, respectively, the 
various joints being staggered. The expansion joints 





in the floor, walls and roof are bitumen filled. Careful 
tests were made prior to starting construction in order 





ENGINEERING, volume 

cxxxix, page 9 (1935), 
so that a description of the present plant is all 
that is called for here. The lay-out of the ozone 
house, a well-lighted building, is shown in Figs. 3 
to 6, above. It should be understood that, in 
order to secure the best results, the air must be 
thoroughly dried before ozonisation. This is effected 
by passing it through a three-cell desiccating chamber a 
built as an annexe to the ozone house. These cells, 
rectangular in cross section, are filled to about three- 
quarters of their height with coke, on the top of which 
is a layer of calcium chloride occupying the major 
part of the remaining space. The materia] rests on 
a grid above a space in the bottom of the cells, the air 
being delivered to this space in two of the cells by the 
fan 6. After flowing upwards through these cells the 
air is passed to the third cell, through which it flows 
in a downwards direction, and is delivered to the ozone 
producer. The bottom chamber of each cell is pro- 
vided with a trapped drain for removal of the extracted 
moisture. 


Yulee. 





producer c, which is of the 9-unit type. A view of it 
is given in Fig. 7, opposite. The units are enclosed 
in an air-tight casing, the front and back of which is 
covered by plate-glass doors held in place by wing nuts 
and provided with an interlocking device which renders 
the producer electrically “dead” when the joint of 
either is broken. Each unit consists of one high- 
tension and one low-tension element. These are of 
metal and are water-cooled internally. They are 
machined on the faces with which a plate-glass sheet, 
covered with tinfoil on the inner side, is kept in close 
contact by springs. The outer faces of the glass sheets 
are not covered, and adjacent sheets are held apart at 
a distance of about } in. The units are arranged with 
the high-tension and low-tension elements alternately, 
and the electric discharge, in the form of a silent violet 
glow, passes across the gaps. The elements and glass 
sheets, except one end one, are perforated in the centre 
with a large circular hole which virtually form a tunnel. 
In one end of the tunnel is inserted a stoneware pipe 
which forms the outlet for the ozonised air. This pipe 
is just visible behind the front left-hand leg of the casing 
in Fig. 7. The air in the casing is forced by a com- 
bination of the fan pressure and suction from the mixing 
part of the plant, through the electric discharge between 
the gaps, and, entering all round the periphery, — 
by way of the circular opening in the centre. 1 
cooling water for the high-tension elements is delivere« 

from the tank seen on top of the ozone producer. The 
tank is fed through a rose from the mains, and 

return from the elements is also discharged through 
a rose into a receiving tank. The object of this arrange- 

ment is to isolate the tank electrically, and for this reason 

the tank itself and the water pipes where they pas 

through the casing are all carefully insulated. The 

receiving tank and pipes within reach from the floor 





The dried air is delivered to the bottom of the ozone 





are enclosed in a locked wire cubicle. The cooling 
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water for the low-tension elements is a separate supply, 
and no precautions need be taken as regards insulation. 

The current supply reaches the station switchboard 
at 400 volts 50 cycles, and has to be increased, both 
as to pressure and frequency, for the ozoniser discharge. 
The frequency change is effected by the rotary machine d, 
Fig. 5, a view of which, with the switchboard in the 
background, is given in Fig. 8, above. The delivered 
current is of 500 cycles, and the pressure is then 
increased, in the transformer mounted on top of the 
ozone producer, to 20,000 volts. It is this high 
potential that renders necessary the precautions 
regarding insulation of the cooling-water apparatus 
and interlocking of the casing doors. The high- 
tension elements of the ozone producer are, of course, 
connected to the transformer. The low-tension 
elements are earthed. The switchboard consists of 
three panels. That on the left contains the metering 
equipment for the different motors, &c., of the plant. 
The centre panel contains the water-flow recorders, and 
the covered-reservoir depth indicator. On the right- 
hand panel is mounted the high-tension regulator 
which controls the quantity of ozone produced, this 
being a matter of voltage variation. The equipment, 
generally, was supplied by Messrs. The English Electric 
Company, Limited, Stafford. 

The ozonised air leaving the producer is led by 
means of earthenware pipes to the apparatus, by 
which it is mixed with the raw water. This is known 
as the emulser, and is indicated at e in Fig. 6. A 
section of a typical emulser was given in the article pre- 
viously alluded to, and all that is necessary here is to 
say that the apparatus is analogous in construction to 
an injector with a stream of raw water passing through 
the central cone, the ozonised air being delivered in 
an enveloping manner round it. The emulser is, of 
course, of non-oxidisable material, in view of the 
activity of the ozonised air. The raw water is delivered 
to the top of the emulser by the motor-driven centri- 
fugal pump f, seen in Fig. 6. This draws the water 
from the Knott Hill Reservoir by a suction pipe extend- 
ing well clear of the bank. The pump, as will be 
evident from Fig. 6, is situated in the basement of 
the ozone house, in which also stands a cylindrical 
tank g, known as the self-contact chamber, the upper 
part projecting above the floor of the house. A section 

this chamber is shown in Fig. 6. Down the centre, 
m line with the emulser and forming a continuation of 
it, is a stoneware pipe, h, in which the ozonised air is 


Ninz-Unit Otro Ozoniser. 











kept in contact with the water, and the whole stream 
is kept in a state of turbulence. The chamber is full 
of water, and is provided with circular inspection 
windows. Looked at through these, the stream of 
water and air can be seen issuing from the bottom of 
the pipe in a whirling mass of bubbles, which are 
diffused through the water in the chamber and after 
a tortuous passage rise to the top of it. 

It is in this chamber that the sterilising effect of the 
ozone is exerted, and to avoid under-treatment an 
excess of ozone is usually maintained. This excess, 
which is controlled from time to time by simple tests 
with a solution of potassium iodide and starch, is 
removed from the water before delivery ; not that it 
would render the water non-potable, but it might cause 
oxidisation of the pipes, &c. The removal is effected 
by allowing the water, after it has passed over & weir 
in the chamber, to cascade over steps into a launder, 
from which it passes into the covered reservoir. This 
part of the plant is, of course, completely enclosed, 
though an escape pipe for the ozone liberated during 
the cascading is provided. The water retains, how- 
ever, a considerable amount of oxygen, as is indicated 
by a 4-hour oxygen absorption test at 26-7 deg. C., 
when the amount absorbed by it was only about half 
that of the untreated water. The ratio of albuminoid 
ammonia in the two waters is also about the same. As 
regards bacteriological analysis, the treated water is 
unexceptionable. 

It is stated with regard to the general performance 
of the plant that a 10-day test, made when the reservoir 
conditions were similar to those which formerly gave 
rise to serious complaints regarding taste and smell, 
showed the ozonated water from the Knott Hill 
Reservoir to be quite satisfactory. In addition, the 
water was improved from a dull green colour to a clear 
sparkling appearance. 

The installation of the new plant was carried out under 
the supervision of the Waterworks Joint Committee’s 
Engineer and Manager, Mr. M. T. B. Whitson, B.Sc., 
A.M.Inst.C.E., to whose courtesy we are indebted for 
the drawings and photographs reproduced in this 
account. 








INSTITUTION OF ENGINEERING InsPEcTION.—Mr. 8. 
Goymour, chief test engineer of Messrs. Reavell and 
Company, Limited, has been appointed President of the 
Institution of Engineering Inspection, for the year 
1937-1938, 














FREQUENCY CHANGER AND SWITCHBOARD. 


THE LATE MR. MAGNUS VOLK. 


WE regret to record the death of Mr. Magnus Volk, 
which occurred at Brighton on Thursday, May 20, 
at the age of eighty-five. In engineering circles Mr. 
Volk will best be remembered as the protagonist of one 
of the earliest electric railways in the country. This, 
however, was not his only activity, for he constructed 
an early electrically-driven motorcar, and was a 
prolific inventor in many fields from the time that he 
was a young man. 

Magnus Volk was born in Brighton on October 19, 
1851, and at an early age was apprenticed to his father’s 
trade of clockmaking. He soon turned his attention 
to electricity at a time when inventors had perhaps 
more scope for their individual talents than they have 
to-day. He made a commercial success with toy tele- 
graph instruments, on the production of which he was 
able to employ some 20 men, and afterwards began the 
manufacture of electric bells and induction coils. He 
also claimed to be the first to install the telephone in 
Brighton, and took a leading part in its development 
in the district. On the heavy-current side he fitted his 
own house with electric light, and this led to his being 
employed by the Corporation to light the whole of the 
Royal Pavilion estate by this means. 

Volk’s electric railway was opened on August 4, 
1883, and at first ran along the front at Brighton from 
the Aquarium to the Chain Pier, a distance of about 
one quarter of a mile. Ata later date it was extended 
along the whole front under the Esplanade Wall, a 
distance of about 2 miles, and subsequently was carried 
on to Black Rock. The station at the latter place 
has recently been re-built and Mr. Volk attended its 
re-opening for the season only a few days before his 
death. 

When first opened the railway was operated by a 
single car, which was driven by a motor with an output 
of about 34 h.p., and was capable of a speed of 
5 m.p.b. up an incline of 1 in 100, and an average of 
7 m.p.h. over the whole line. Energy was obtained 
from a dynamo which was driven by a gas engine and 
supplied direct current at a pressure of 55 volts through 
the running rails. In course of time the equipment was 
modernised more than once and the railway has always 
been popular with visitors. Its situation, however, 
exposed it to the full force of the weather and sections 
were more than once carried away by gales or damaged 
by deposits of shingle, The same degree of success 
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did not attend a much more unconventional railway 
due to Mr. Volk, which ran through the sea from Black 
Rock to Rottingdean. This was operated by a car 
which was mounted on four steel legs, the latter 
rungzing on sixteen wheels which were under water 
at high tide. This disappeared many years ago under 
the stress of the elements. 

In 1887 Mr. Volk built what was said to be the first 
electric motor-car, and subsequently supplied a dupli- 
cate to the then Sultan of Turkey. 








ENGINEERING TRAINING AND 
EDUCATION. 

Studentship in Automobile Engineering.—Applica- 
tions are being invited, by the trustees of the James L. 
Norton Memorial Fund, for the James L. Norton 
Studentship, which is valued at 1401., and is tenable 
for one year. The successful applicant, who must 
hold a university degree in engineering, will be required 
to devote his whole time to the study of automobile- 
engineering problems connected with the motor-cycle. 
These investigations may be experimental, or, alter- 
natively, may constitute a study of the state of the 
motor-cycle engineering industry as a whole. At the 
end of his year the holder of the Studentship will be 
required to produce a thesis embodying the results of 
his investigations. Applicants should send _ their 
qualifications, or requests for further information, to 
the Registrar of the University, Birmingham, not later 
than July 10. We are informed that preference will be 
given to applicants who hold honours degrees and who 
are also graduate members of the Institution of Auto- 
mobile Engineers, 








CONTRACTS. 


Messrs. Dossis McInnes, Limrrep, 57, Bothwell- 
street, Glasgow, C.2, have supplied their 10-in. anti- 
vibrational compass, 9-in. ~— compass, and complete 
sounding equipment for the ymor Steamship Com- 
pany's 8.8. Ginnheim, built by Messrs. Burntisland Ship- 
building Company, Limited. They have also 1 
leledep pneumatic tank indicators serving oil-fuel, 
deep, and double-bottom bunker tanks on Messrs. C. T. 
Bowring and Company's tanker Regent Panther, built 
by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited. 

Messrs. Crompton Parkinson, Limrrep, Bush House, 
London, W.C.2, inform us that the State Electricity 
Commission of Victoria, Australia, has duplicated an 
original order, placed in 1933, with their associated 
company, Messrs. Tue Brirish ELectric TRANSFORMER 
Company, Lrrrep, by giving a further order for a 
37,500-kVA, three-phase, 50-cycle, 132/22/11 kV trans 
former the oil-immersed, naturally-cooled, outdoor 
core type. The shipping weight of these transformers 
is about 60 tons 

Messrs. Ganz anp Company, Budapest, have received 
orders for Ganz-Jendrassik 240/270-h.p. Diesel engines 
for three trains, each comprising two short-coupled 
eight-wheeled rail cars. for the Roumanian State Rail- 
ways. They have also received the order for the 320/360- 
h.p., and 240/270 h.p. Ganz-Jendrassik Diesel engines 
for 12 articulated trains, each composed of two 5-ft. 6-in. 
gauge rail cars, for the Central Argentine Railway. A 
third order refers to 320/360-h.p. Ganz-Jendrassik Diesel 
engines for two trains for the Argentine State Railways, 
each composed of two rail cars with a trailer coupled 
between them. In the case of the last two orders, the 
cars themselves will also be constructed by Messrs. Ganz 
and Company 

Messrs. INTERNATIONAL CoMBUSTION, LIMITED, 
Aldwych House, Aldwych, London, W.C.2, have received 
orders for four boiler installations, two of which are 
repeat orders from the Rhokana Corporation. These 
involve the installation of two pulverised-fuel fired boilers 
at the N’'Kana Mine, and of three boilers at the N’'Changa 
Mine in Northern Khodesia. The two new contracts 
comprise a boiler for Dumbarton Distillery, to have an 
evaporation of 50,000 /60,000 lb. per hour, and tired by an 
‘L-type stoker having a grate area of 224 sq. ft., 


al 





and two boilers for Cawnpore Woollen Mills, India, to | 


have evaporation of 12,000 lb. per hour and fired by self 
contained “ L"’-type stokers. The City of Nottingham 


has also placed a contract for a complete coal-storage | 


plant destined for the North Wilford Electric Power 
Station and capable of accommodating 100,000 tons of coal. 








80,000-Ton Granary «7 Banta BLaNnca.—From a 
paper recently read before the Manchester-Liverpool 
Section of the Institute of Transport, some data relative 
to the working of the 80,000-ton granary at 
Blanca may be drawn to supplement the account of 
the plant given in ENGINEERING, vol. exxxv, page 147, 


Bahia | 


ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 

Overhead Travelling Cranes, electrically-driven, two, 
one of 10-ton capacity and one of 5-ton capacity. Public 


Works Department, Wellington, N.Z.; June 29. (T.Y. 
2,577.) 
Rectifier Plant, 1,500 kW, static or rotary. State 


Electricity Commission of Victoria, Melbourne ; July 20. 
(T.Y. 31,387.) 

Relays, to replace those at present existing at 4 substa- 
tions, comprising 93 single-phase relays, 6 lock-out 
relays, and 6 auxiliary closing relays, or, alternatively, 31 
three-phase relays, 6 lock-out relays, and 6 auxiliary 
closing relays. City Electric Light Company, Limited, 
Brisbane, Australia ; July 5. (T.Y. 31,392.) 

Steam-Raising Equipment, including three water-tube 
boilers, steel chimney, draught fan, and feed-water heater. 
City of Mildura, Australia; July 17. (T.Y. 2,579.) 

Electric Pumping Sets, 11, for deep-well service- 
Argentine Sanitation Works Department, Buenos Aires ; 


June 23. (T.Y. 2,580.) 

Breakdown Crane, steam, self-propelling, 36-tons 
capacity. South African Railways and Harbours ; 
July 26. (T.Y. 2,582.) 


Goods Guards’ Vans, 100 bogie-type, 3 ft. 6 in. gauge, 
with 200 spare top-bogie and 200 spare bottom-bogie 
centres. South African Railway and Harbours, Johannes- 
burg; July 19. (T. 2,584.) 

Steel Tyres and Axles, for various types of rolling 
stock. South African Railways and Harbours, Johannes- 
burg ; July 6. (T. 2,586.) 

Vacuum-Brake Parts, comprising brass balls, ball valves 
and hose couplings. South African Railways and 
Harbours, Johannesburg; July 26. (T. 2,587.) 
South African Railways 
July 5. (T.Y. 208.) 


Linseed Oil, raw and boiled. 
and Harbours, Johannesburg ; 








BOOKS RECEIVED. 


Department of Scientific and Industrial Research. The 
Investigation of Atmospheric Pollution. Report on 
Observations in the Year Ended 31st March, 1936. 


Twenty-Second Report. London: H.M. Stationery 
Office. [Price 6s. net.] 

Leichte Dampfantriebe an Land, zur See, in der Luft. 
Technisch - Wirtschaftliche Untersuchung iiber die 
Aussichten von Vorwiegend Leichten Dampfantrieben in 
Ortsfesten Kraftwerken, auf Landfahrzeugen, Seeschiffen 
und in der Luftfahrt. By Frieprich M@tnzincer. 
Berlin : Julius Springer. [Price 18 marks.] 

Department of Scientific and Industrial Research. Forest 
Products Research Records—No. 16. Gurjun, Apitong, 
Keruing, Kapur and Allied Timbers. By 8. H. CLARKE. 
London: H. M. Stationery Office. [Price 6d. net.] 

Kelly's Directory of Merchants, Manufacturers and 
Shippers of the World, 1937. Volume I. Europe, Asia, 
Africa, United States of America and Central and South 
America. Volume Il. Great Britain, with India, the 
Dominions, Colonies, Protectorates and Dependencies. 


London: Kelly's Directories Limited. [Price 31. 4s. 
net the two volumes.] 
Seventy-Third Annual Report on Alkali d&c. Works. 


Proceedings during the Year 1936. By the Chief In- 
spectors. London: H:M. Stationery Office. [Price 
le. net.] 

The Catalytic Action of Surfaces. Second edition. By 
J. E. Nyror. Copenhagen: Levin and Munksgaard. 
London: Williams and Norgate Limited. [Price 7s. 
net.] y 

Department of Scientific and Industrial Research. Report 
of Test by the Director of Fuel Research on the Carbonising 
Plant of Coal and Allied Industries, Ltd., at Seaham 
Harbour, County Durham. Test carried out 10th to 
17th September, 1936. London: H.M. Stationery 
Office. [Price 9d. net.] 

The Electrician Annual Tables of Electricity Undertakings, 
1937. London: Benn Brothers Limited. [Price 
108. net.] 

Directory of Paper Makers of Great Britain and Ireland 
for 1937. London: Marchant Singer and Company 
(Witherby and Company Limited). [Price 5s. net.] 

Bombay. The Gateway to India. Bombay: The Rotary 
Club of Bombay. 

United States Geological Survey. Water-Supply Paper 
No. 786. Surface Water Supply of the United States, 
1935. Part 6. Missouri River Basin. Washington: 
Superintendent of Documents. [Price 40 cents.] 








Nicket Frerrovs ALLoys.—Among the publications 
issued from time to time by Messrs. The Mond Nickel 
Company, Limited, Thames House, Millbank, London, 


| S.W.1, are three which will be found of special interest 


et seq. (1933). The granary, which was erected and | 
equipped by Messrs. Henry Simon, Limited, Cheadle | 
Heath, has now been in commission for four years, 


and has handled an average of over 1,000,000 tons of 
grain per annum. The speed of loading has been found 
much higher than with the haphazard methods in use 
before the granary was erected; thus, in February, 
1934, six ocean-going ships were loaded in six consecutive 
days with a total of 48,864 tons of grain, consistin 
wheat, barley, rye and oats. 
time was 42 hours, giving an average 
per hour 





to engineers. The first is entitled Nickel Cast Iron for 
Engineers, and contains many data on the mechanical 
properties available in these irons, together with an 


| account of their established applications. In the second, 








entitled Some Applications of ‘“ Ni-Tensyl,” many 
examples of the uses of this high-duty nickel cast iron, 
collected from American sources, are summarised and 
illustrated. The third publication, which deals with 


of | Castings in Nickel Alloy Steel, describes some of the 
The actual bulk-loading | present-day possibilities of such castings when made up 
rate of 1,163 tons | 


to suitable compositions and subjected to the appropriate 
treatment. 
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PERSONAL. 


Messrs. Roiis-Royce, Limirep and Messrs. 
Bristot AEROPLANE Company, Limirep, have 
operated in the formation of a new company registered 
under the style of Messrs. Rorot Arrscrews, Limrrep. 
the objects of which will include the development and 
manufacture of variable-pitch airscrews. 

Messrs. B. anp 8S. Massey, Liurrep, Openshaw, 
Manchester, inform us that Messrs. Bowman Brothers, 
who have represented them in Scotland for very man, 
years, are giving up business following the recent decease 
of one of the partners. As from May 17, their repre 
sentatives in Scotland are Messrs. H. D. Ballantyne and 
Company, 261, West George-street, Glasgow, C.2. 

Messrs. APPLEBY-FRODINGHAM STEEL CoMPany, 
Limzrep, Scunthorpe, an associated company of Messrs 
The United Steel Companies, Limited, 17, Westbourn 
road, Sheffield, 10, have recently installed a new 300-ton 
tilting steel furnace at the Appleby Works. This furnace, 
which, we understand, was built very quickly, received 
its first charge last week end. addition, blast- 
furnaces at the Frodingham Works have been relined 
and it is hoped to light these in three weeks’ time. 

Mr. Epwin DempsTER, past secretary of the Belfast 
Association of Engineers, has removed from 15, Rosemary 
street, to “ Kingscourt,” 17, Wellington-place, Belfast. 
The new secretary of the Association is Mr. J. H. R.ADAMs, 
8-10, Castle-arcade Buildings, Castle-arcade, Belfast. 

Srmr Cyrit Hurcoms, K.B.E., C.B., at present Per- 
manent Secretary to the Ministry of Transport, has 
been appointed an Electricity Commissioner to fill the 
vacancy caused by the death of Sir John Brooke, C.B. 
Upon the retirement of Sir John Snell, G.B.E., at the 
end of the year, Sir Cyril will succeed him as Chairman 
of the Commission. 

Messrs. Petrers, Limirep, Yeovil, announce that 
owing to increasing age, Sir Ernest Petter and Mr. P. W 
Petter have, with regret, found it necessary to resign 
from the chairmanship and vice-chairmanship and also 
from the board of the Company. Messrs. W. A. Phillip. 
T. A. Macauley, and Colonel J. T. C. Moore-Brabazon 
have also retired from the board. Messrs. A. P. Good, 
Charles Hill and T. B. Keep have been elected to the 
board. Mr. A. P. Good has been elected chairman, and 
Mr. T. B. Keep, who was previously managing director 
of Messrs. Commer Cars, Fimited, and Messrs. Karrier 
Motors, Limited, has been appointed managing director 
of the Company. 


THe 








LAUNCHES AND TRIAL TRIPS. 


“ DunERA.”’—Twin-screw passenger and troop motor 
ship: Barclay Curle-Doxford opposed-piston, airless 
injection five-cylinder oil engines. Launch, May 10 
Main dimensions, 490 ft. by 63 ft. by 35 ft. Built and 
engined by Messrs. Barclay, Curle and Company, Limited, 
Whiteinch, Glasgow, for Messrs. British India Steam 
Navigation Company, Limited, London. 

“* Hopecrown.”—Single-screw cargo motorship ; Swan 
Hunter-Doxford reversible, opposed-piston, two-cycle, 
airless-injection engine. Launch, May 11. Main dimen- 
sions, 412 ft. 3 in. by 57 ft. 3 in. by 38 ft. Built and 
engined by Messrs. Swan, Hunter, and Wigham Richard- 
son, Limited, Wallsend-on-Tyne, for Messrs. The Clive 
Shipping Company, Limited, Newcastle-upon-Tyne. 

“ EvizaBetaH Coorer.’’—Single-screw motor barge 
for service at the port of Widnes ; Crossley size HR 6, 
six-cylinder, 330-b.h.p. engine, installed by Messrs. 
Plenty and Son, Limited, Newbury. Launch, May 11. 
Main dimensions, 100 ft. by 26 ft. by 11 ft. Built by 
Messrs. Cochrane and Sons, Limited, Ouse Shipbuilding 
Yard, Selby, Yorks, for Messrs. Wm. Cooper and Sons, 
Limited, Widnes, Lancs. 








Finspury TecunicaL CoLteGE OLp STUDENTS’ 
AssociaTion.—At the recent annual meeting of the 
Finsbury Technical College Old Students’ Association, 
Dr. C. H. Desch, F.R.S., was elected President. The 
honorary secretary is Mr. F. R. C. Rouse, M.I.Mech.E., 
15," Clifton-gardens, Golders Green, London, N.W.11. 


ENGINEERING ASSOCIATION OF Mataya.—-The transfer 
of the office of the general secretaries of the Engineering 
Association of Malaya to Messrs. Evatt and Company, 
Singapore, has now been completed, and all communi 
cations previously sent to Oriental Buildings, Kuala 
Lumpur, should, in future, be addressed to Messrs. 
Evatt and Company, French Bank Buildings, Singapore. 

LecrurEs on Arc-WeELpING.—On page 351, ante, we 
gave some particulars of a competition for essays on 
arc-welding, organised by the James F. Lincoln Arc- 
Welding Foundation, Cleveland, Ohio, U.S.A. We now 
learn that Mr. James F. Lincoln, in whose honour the 
Foundation was created, will be giving a series of lectures 
on the subject of arc-welding in this country next 
month. Two of these are to be held under the auspices 
of the Institute of Welding, the first at 6.30 p.m., on 
June 5, at the South Wales and Monmouthshire Institut 
of Engineers, Park-place, Cardiff, and the second at 
6.30 p.m., on June 10, at the Institution of Mechanica 
Engineers, Storey’s-gate, London, S.W.1. A third lecturé 
has been arranged by Messrs. Lincoln Electric Company. 
Limited, Welwyn Garden City, Herts, to take place at 
7.30 p.m., on June 7, at the Rankine Hall of the Institu- 
tion of Engineers and Shipbuilders in Scotland, 39, 
Elmbank-crescent, Glasgow, C.2. Admission is free, but 
tickets must be obtained from Messrs. Lincoln Electric 
Company, Limited, or in the case of the first two lectures 





mentioned, from the Institute of Welding. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—Although a keen interest was 
again displayed by buyers in all the principal overseas 
trades on the Welsh steam-coal market last week, only 
a very limited amount of business was concluded, parti- 
cularly for early loading. The shortage of supplies con- 
tinued as pronounced as ever, and this factor alone 
curtailed operations. Outputs at the collieries were 
maintained at a good level, but despite this, deliveries 
under standing contracts were in some instances in 
arrears, while most concerns were well sold ahead. As 
a result, only very small quantities of coal were offered 
on the market, and exporters found it increasingly 
difficult to handle fresh orders. The French trade was 
briskly maintained and a good volume of business was 
offering. A few orders were quoting from Spain, but 
shipments to this direction remained negligible. Active 
conditions were also in evidence in the South American 
trade. On practically every day worked last week all 
the available coal-loading appliances at the various ports 
were in use by ships loading, while in addition several 


ENGINEERING. 


NOTES fFROM CLEVELAND AND 
THE! NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The situation in the 
Cleveland foundry pig-iron trade is very perturbing. 
Stocks, both at the blast-furnaces and at consumers’ 
works, have been virtually cleared for a considerable 
time, and production is quite trifling. Local users 
complain that supplies coming forward under makers’ 
system of rationing are barely sufficient to keep plant 
in operation. Buyers are much in evidence, and are 
anxious to place substantial forward orders at prices 
ruling at the time of delivery, but there is no tonnage for 
sale. There is no likelihood of material enlargement of 
make in the near future, but the meagre output is 
increased to some extent at week-ends, when furnaces 
blowing in steelworks iron are transferred for a brief 
period to the manufacture of foundry kinds. Much of 
the very limited make is going into use at producers’ 
own foundries. In the absence of transactions, quota- 
tions are purely nominal. 





vessels were unable to secure suitable acc dation 
and had to wait turn. This, however, was more pro- 
nounced at Swansea, and reflected the recent improve- 
ment in the anthracite trade. Large coals continued in 
brisk request, but with supplies available limited to 
occasional small parcels, shippers were unable to meet 
customers’ needs and values were well upheld at recent 
high levels. The washed small and sized descriptions 
were extremely scarce, and productions of these kinds 
were almost fully disposed of for a very long time ahead. 
Throughs were only sparingly offered, and values were 
firmly held. Cobbles and nuts were steady, while cokes 
were active and commanded strong figures. Patent fuel 
and pitwood were strong. 

The Iron and Steel Trade.—Strong conditions ruled in 
the iron and steel and allied trades of South Wales and 
Monmouthshire last week, but the holiday interruption 
naturally reduced productions. It was still difficult for 
producers to accept new business, as in most cases they 
were already fully engaged in executing orders. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—In the Scottish steel trade there 
has been practically no change over the week and active 
conditions prevail at all the works. The demands of 
consumers are as incessant as ever and the output of 
heavy material is booked for months to come, with the 
result that new business for near date delivery is still 
very difficult to place. There are fewer inquiries in the 
market just at present which is perhaps due to the rush 
of covering which took place in recent months. The 
raw material position still gives producers some concern, 
but the increase in the tonnage of scrap has given a certain 
amount of relief. In the black steel-sheet trade there is 
no lack of business at the moment and some important 
inquiries from the Colonies are now in circulation, but 
the difficulty of securing a steady supply of raw material 
may affect delivery dates. The following are the current 
market quotations :—Boiler plates, 111. 18s. per ton ; 
ship plates, 111. 8s. per ton; sections, 111. 0s. 6d. per 
ton; medium plates, LIl. 15s. 6d. per ton; black-steel 
sheets, No. 24 gauge, in minimum 4-ton lots, 151. 15s. 
per ton, and galvanised corrugated sheets, No. 24 gauge, 
in minimum 4-ton lots, 191. 10s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade,—The strong tone is maintained 
in the malleable-iron trade of the West of Scotland and 
makers are being kept very busy because of the steady 
demand of consumers. Many of the latter have been 
foreed to turn to this industry for supplies as deliveries of 
steel have not been equal to their requirements. The 
re-rollers of steel bars have plenty of work on hand, 
but are still hampered through the shortage of semies, 
Supplies of the latter are expected to be delivered here 
from the Continent next month as 
Cartel, but in the meantime the re-rollers are finding it 
very difficult to carry on. Prices are firm and are as 
follows :—Crown bars, 121. 7s. 6d. per ton for home 
delivery, and 111. 17s. 6d. per ton for export ; and re- 
rolled steel bars, 111. 9s. Od. per ton for home delivery, 
and 11. per ton for export. 

Scottish Pig-Iron Trade.—The demand for Scottish pig- 
'ron Continues strong and the position has not undergone 
any change. Steady deliveries are being made to con- 
sumers, but these are not equal to their requirements and 
deliveries from the Continent, which are due shortly, are 
expected to relieve the present shortage. A much larger 
tonnage than to-day’s output is a necessity, but any 
merease in the local production is still a matter of 
uncertainty. The following are to-day’s market quota- 
tions :—Hematite, 61. 5s. per ton, and basic iron, 
il. 7x. 6d. per ton, both delivered at the steel works ; and 
foundry iron, No. 1, 5l. 15s. 6d. per ton, and No. 3, 
5l. 138. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
g-iron from Glasgow Harbour for the week ending 
ast Saturday, May 22, amounted to 98 tons. Of that 
total, 51 tons went overseas and 37 tons coastwise. 
During the corresponding week of last year the figures 
were 138 tons overseas and 70 tons coastwise, making a 
total shipment of 208 tons. 








CZECHOSLOVAKIAN TRADE Farrs.—The Danubian Fair, 
at Bratislava, will be held from Sunday, September 5 
to Monday, September, 13 and the Autumn Samples Fair 
at Prague from September 12 to 19. 
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Hematite.—No easing of the stringent statistical state 
of the East-Coast hematite industry can be reported. 
Producers, while unable to cope fully with current 
requirements, contrive to meet urgent needs of home 
consumers, and to provide merchants, under old con- 
tracts, with occasional small parcels for the Continent, 
but have no saleable iron for overseas shipment. Con- 
tinental customers are not only calling incessantly for 
supplies in fulfilment of purchases of long standing, but 
would readily enter into extensive new contracts at 
prices substantially above recognised values for home 
use, which are based on No. 1 grade of iron at 123s. 
delivered to North-East England and Scotland. 


Basic Iron.—To meet the ever-growing needs of the 
steelworks, further enlargement of the already heavy 
roduction of basic iron is essential. There is no saleable 
ic, the whole of the make passing into use at manufac- 
turers’ adjacent works. The nominal quotation remains 
at 100s. 

Foreign Ore.—Obstacles to new business are as difficult 
as ever to overcome, but imports are maintained ona 
heavy scale, though supplies from Spain are suspended. 

Blast-Furnace Coke.—Production of Durham blast- 
furnace coke is large, but not excessive. Sellers have 
extensive contracts to execute, and are not anxious to put 
through new business. Prices remain at the equivaient 
of good medium qualities at 35s. delivered to Tees-side 
works. 

Manufactured Iron and Steel.—Conditions in the 
various branches of semi-finished and finished iron and 
steel industries are little changed. Re-rollers still 
experience difficulty in obtaining adequate supplies of 
steel semis, though home makers are running works at 
capacity, and some improvement of imports from the 
Continent is reported. There are still substantial arrears 
of delivery to finished 
steel is ing into use for structural purposes and for 
shipbuilding. Among the principal market quotations 
are : Common iron bars, 111. 17s. dd. ; steel bars, 91. 10a. ; 
soft steel billets, 7/. 17s. 6d. ; hard steel billets, 91. 28. 6d. ; 
iron rivets, 151. 12s. 6d.; steel rivets, 161. 2s. 6d.; steel 
boiler plates, 111. 18%.; steel ship, bridge and tank 
ys lll. 88.; steel angles, 111. 0s. 6d.; steel joists, 

ll. Os. 6d.; tees, 121. Os. 6d.; heavy sections of steel 
rails, 101. 2s. 6d.; fish plates, 141. 2s. 6d.; black sheets 
(No. 24 gauge), 151. 15s.; and galvanised corrugated 
sheets (No. 24 gauge), 191. 10s. 

.—All kinds of iron and steel scrap are in good 
demand at market quotations. 





made up. Heavy tonnage of 








Tue R.R.56 Hicu-Strenctx ALUMINIUM ALLOYS.— 
An interesting little publication, entitled “‘ R.R.56 Alu- 
minium-Alloy Tubes, Sections and Sheets,” has recently 
been issued by Messrs. The Mond Nickel Company, 
Limited, Thames House, Millbank, London, 8.W.1. 
This deals with the series of aluminium alloys invented 
Messrs. Rolls Royce, Limited, and su mtly 
developed by Messrs. High Duty Alloys, Limited, Slough 
Bucks. A typical R.R.56 alloy contains 2-0 per cent. 
of copper, 1-3 per cent. of nickel, and small proportions 
of magnesium, iron, titanium and silicon. e publica- 
tion contains data on the properties, heat-treatment, 
fabrication, and surface finish of the alloy and concludes 
with an account of some of the many applications of the 
material in the aircraft and transport-vehicle industries, 
in textile, r-making, wrapping and other high 
machinery, and for the booms of line excavators, 
fire-escape ladders and overhead travelling cranes. 

THe Brown-FirtH Research LABORATORIES.—A 
handsome illustrated handbook, dealing with the activi- 
ties of the Brown-Firth Research Laboratories, Princess- 
street, Sheffield, 4, has recently been published. This 
contains descriptions of the various departments of the 
establishment, which include heat-treatment, pyro- 
metric, mechanical-testing, metallographical, physical, 
corrosion, chemical-analysis, X-rays, creep-testing, and 
experimental steel-making laboratories, together with 
succinct accounts of the researches carried out in each. 
The measures adopted to form a liaison between the 
laboratories and the production departments of the 
associated works, and also users of stainless and other 
steels, are explained and the volume concludes with lists 
of the publications which have emanated from the 
laboratories and with lists of the books and manuscripts 
contained in the library of the establishment. Taken as 
a whole the handbook affords an intimate glimpse into 
the many-sided activities of this important institution 
which was founded in 1908, and of which Dr. W. H. 
Hatfield, F.R.S., is the director. 
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NOTICES OF MEETINGS. 


For Notices of Meetings, see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Baths for Steelworkers.—The Sheffield steelworks of 
Messrs. Brown Bayleys, Limited, has given alead by pro- 
igned on modern 


ens ag for steelworkers. 
lines by Mr. E. J. Marson and Mr. Walker, of Doncaster 
Collieries Association, these baths were officially opened 
to-day by the Deputy Lady Mayoress of Sheffield (Miss 
Kathleen Thraves). Fifteen bath sprays have been 
provided, and 158 lockers for clothes. Warm air is 
— through the lockers to dry the clothes. The 

eating pene is equipped with a gas boiler using 
70,000 cubic ft. of gas a week. The opening ceremony 
was attended by representatives of the Factory Inspec- 
tor’s office, trade union organisers, and the staff and 
workmen of the firm. 

New Directors of Messrs. Thos. Firth and John Brown, 
Limited.—The directors of Messrs. Thos. Firth and John 
Brown, Limited, have appointed Councillor John Green 
and Mr. R. J. Cavill to be local directors of the company. 
Councillor Green is in charge of all labour matters, and 
many other activities of the firm. For a period he was 
chairman of the Sheffield Corporation Electric Supply 
Committee. Mr. Cavill is ial n of a sales 
section of the company. 

Iron and Steel.—Reports from the raw and semi- 
finished steel branches indicate that the demand still 
tends to expand, and supplies remain insufficient to go 
round. Many inquiries are circulating. Buyers are 
entering into contracts that are not likely to be executed 
for another six months. Re-rollers still have difficulty in 
obtaining a sufficient tonnage of billets to enable them 
to operate to capacity. The scrap position shows little 
change. All available supplies are quickly bought up. 
The new co-ordinating scheme for the purchase of scrap 
is 2% to be working smoothly. It is being operated 
by four of the largest dealers who are getting en- 
couraging pay sate from smaller merchants. controlled 
price may be fixed for special steel scrap. Good business 
continues to be done in steelmaking alloys. The call for 
railway rolling stock shows improvement, there being an 
active market in wheels, springs, tyres, and buffers. 
Sheffield works specialising in the production of ship- 
building requisites have better order books than for 
some years. Makers of icultural machinery and 

s are well placed. e Colonies still rely on 
heffield for a large eee of their needs in agricultural 
steel, machinery, tools and engine parts. The demand 
for pumps is maintained, and the production of motor-car, 
clutch plates, gearboxes, and similar products has 
reached large dimensions. The special steel branches 
are accounting for record outputs. Tool steel is in 
strong demand, while automobile steel and aircraft stec! 
and parts are leaving this area in larger quantities. 

South Yorkshire Coal Trade.—Holiday influences have 
had an adverse affect on the demand. The market, how - 
ever, shows signs of recovery and improved business is 
being done in best South Yorkshire hards and Derby 
and Notts top hards. They - at ls. per ton 
higher, and washed nuts have vanced 6d. r ton. 
The inland demand for fuel has undergone little change. 
Iron and steel works are big buyers, while the railway 
companies continue to take large tonnages of steam coal. 
The housecoal market shows further weakness. Foundry 
and furnace coke are active media. Quotations are: 
Best branch hand picked, 278. 6d. to 298.; South York- 
shire, 24s. to 26s. ; housecoal, 22s. to 248.; kitchen, 20s. 
to 2ls. 6s.; best Derby selected, 23s. 6d. to 248.; best 
Derby seconds, 22s. to 23s. ; best Derby brights, 21s. to 
23s. ; best large nuts, 20s. to 21s. ; and best kitchen nuts, 
18s. to 19s, 











Brrrish STanpDARD Fiexiste Street ConpvUIT AND 
Tustne.—The British Standards Institution, 28, Victoria- 
street, London, 8.W.1, has issued a No. 731- 
1937 dealing with unpacked and rubber-packed flexible 
steel conduit for cable protection and asbestos-packed 





flexible-steel tubing to enclose flexible drives. The 
publication deals with the facture testing of 
these products. In a series of appendices iculars 


are given of methods for carrying out the various tests. 
The price of the specification is 2s. 2d., post free. 





CHAIN Drives ror Printinc Presses.—A good illus- 
tration of the capacity of the chain drive for working 
under exacting conditions is provided by the recent 
installation of two 20-unit Hoe line printing presses for 
The Daily Mail. Each unit is driven by a motor of 45/50 
h.p. running at 1,500 r.p.m., transmission from the motor 
to the first impression cylinder being by one strand 
triplex roller chain. From 12 of the units further 
transmission by duplex roller chain is made to the auto- 
pasting machines, there being thus 32 chain drives in 
each of the two presses. A number of auxiliary chain 
drives are also used. The chain drives have been supplied 
by Messrs. The Renold and Coventry Chain Company, 
Limited, Renold Works, Didsbury, Manchester, which 
firm has also installed its group lubrication system for the 
drives. The chains are tensioned by jockey wheels and 
accurately transmit the mechanical synchronisation 
employed, a property of great importance where exact 
registration is required, as in the colour units of the presses. 
The speed at which the drives run may be visualised 
from the fact that the folder sections of the presses 
feed, fold, cut, count and deliver 17 papers per second. 
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SPECIFICATION ITEMS FOR 
BUILDING. 


Svucn uniformity as is observable in architects’ 
specifications for new building construction, it may 
be supposed, is usually attributable to the time- 
saving device of copying the main headings and much 
of the phraseology from a previous specification and 
merely altering the essential particulars as necessary. 
Even so, the task of compilation is apt to be laborious, 
and there is always the possibility that changes in 
details, by disturbing the familiar sequence, may lead 
to unintentional omissions. The Chartered Surveyors’ 
Institution, faced with a similar difficulty in the 
estimation of quantities, simplified it some years ago 
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by drawing up a “ Standard Method of Measurement of 
Building Work,”’ of which a revised edition was issued 
in 1935. The probable advantage to others, as well 
as to quantity surveyors, of a standardised order of 
trades and associated specification headings was subse- 
quently brought to the notice of the British Standards 
Institution, which has now published a British Standard 


| Specification, No. 685-1937, on the basis of the revised 


“Standard Method” of the Chartered Surveyors’ 
Institution, for the guidance of all concerned in the 
preparation and supervision of building contracts. 
The specification, which is entitled Sequence of Trade 
Headings and Specification Items for Building Work, 
and is obtainable from the offices of the British 
Standards Institution, 28, Victoria-street, London, 
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S.W.1, at the price of 2s. net or 2s. 2d. post free, includes 
all the separately charged items of the “ Standard 
Method,” such as the work of excavators, bricklayers. 
drain-layers, masons, carpenters, plumbers, &c., with 
the addition of a section dealing with the numerous 
small items usually covered by a provisional lump sum 
such as incidental work which may have to be carried 
out by public authorities at the contractor's charge 
Appended to each section is a list of current British 
Standard Specifications applicable to the particular 
trade. Items appearing in the standard form 0! 
building contract issued by the Royal Institute o! 
British Architects have been omitted in order to avoid 
duplication, but are listed, for reference, in a preli 


minary paragraph. 
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THE NAVAL REVIEW. 


AFTER the years of depression, uncertainty, and 
forced, but often questionable, economy in national 
safeguards, through which the British peoples have 
lately passed, there has been no more heartening 
event than last Thursday’s Coronation Review, by 
His Majesty the King, of the Home, Mediterranean, 
and Reserve Fleets assembled at Spithead. The 
Jubilee Review of 1935, while excellent as a spec- 
tacle, could not fail to disturb the minds of students 
of naval affairs ; for, as one commentator observed 
at the time, previous reviews had been equally or 
more imposing, which represented only those fleets 
normally maintained in home waters for the imme- 
diate defence of the Realm, whereas that amounted 
virtually to a review of the whole British Navy, 
shrunk to such little measure as no responsible 
naval officer, in pre-war days, would have dared to 
predict. 

From such disquieting reflections the Coronation 
Review has been comfortingly free. Among the 
145 British naval vessels arrayed for His Majesty’s 
inspection, the Reserve Fleet accounted for only 
25, and although, of the units in active commission, 
many are becoming, or have already become, 


book- | elderly, in terms of the arbitrary spans allotted on 


paper to their respective types, it is well to remem- 
ber that mere age was never a very satisfactory 
criterion of a warship’s efficacy, and is now a less 
dependable guide than it has ever been, so far as 








British ships are concerned. The bearing of age 


PAGE 


616 


619 


GINA baduacce ets jis. chitn..th..d505 . 620 
Research in Australia 622 
Welded Structural-Steel Warehouse (Jllus.) 623 
Asphalt Mastic 624 
Catalogues 624 
Two One-Page Plates—THE HAFNER GYRO- 





upon obsolescence, in a merchant ship, is almost 
invariably a question of steadily declining material 
fitness, coupled with a progressive increase in main- 


7| tenance cost; but the arbitrary age-limits which 


modern naval practice has imposed on vessels of 
war, either tacitly or by international agreements, 
represent their expectation of continued relative 
serviceability, based on assumed rates of future 
technical development in the navies of other Powers, 
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of their efficiency in the many operations requiring 
concerted action, of which a large-scale review 
affords so many examples, cannot fail to have 
beneficial results by correcting such misapprehen- 
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naval forces of the Empire to a military and numeri- 
cal strength commensurate with the duties devolving 
upon them—responsibilities of a kind and extent 
which are unique in the truest sense of that much- 
abused word. The vessels of the constructional 
programmes now in hand are nearly as numerous 
as those taking part in the Review, and the speci- 
mens of the latest cruiser and destroyer types which 
were to be seen provided good evidence of the 
quality of this new Navy. Destroyers of the E, F 
and G classes chiefly represented the later “ alpha- 
betical ’’ types, with the Hereward and the Icarus, 
of the H and I classes, respectively. Comparing 
them with the older vessels of the Ninth and Tenth 
Flotillas, dating from the close of the war, it was 
possible to appreciate the sane and logical develop- 
ment that keeps fully abreast of the latest require- 
ments without sacrificing essential qualities in an 
attempt to make the destroyer into something that, 
inherently, it is not. Some increase in size was 
inevitable, to keep pace with the increased sea 
speeds of modern battleships and heavy cruisers, 
but there is no such attempt to force the growth as 
has been noticeable in some foreign navies during 
the last ten years. The vessels of the new “ Tribal ” 
classes, it is true, will show a considerable advance 
in tonnage and offensive power, but these represent 
rather a distinct type, standing in much the same 
relation to the destroyer as the destroyer originally 
did to the torpedo-boat. Whether they will even- 
tually cause history to repeat itself by superseding 
the destroyer, remains to be seen, but if any such 
tendency gathers strength, there are certain to be 
strong arguments urged against it. 

The striking appearance of the new Southampton 

class cruisers illustrates how completely the old 

principle of offering a minimum target to broadside 

attack has been subordinated to the requirements of 
modern tactics, and the influence of air reconnais- 

sance. Concurrently with the unending duels between 

gun and armour, speed and endurance, there has 

been a minor conflict between funnel and super- 

structure which has followed a very similar course. 

When forced draught was regarded only as an 

emergency measure, funnels were designed to 

natural draught proportions and easily topped the 

bridge structure. With universal closed-stokehold, 

forced draught tall funnels appeared unnecessary, 

and for a time were abandoned, but this phase 

was short, and most of the short funnels were subse- 

quently heightened because fumes made the bridges 

untenable in a following wind. Since the war, 

bridges have developed into lofty control towers, 
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and the old trouble with fumes has again become 
acute, with results to be seen in the trunked funnels 
of the British Queen Elizabeth and Royal Sovereign 
classes, the curious smoke deflectors of H.M.S. 
Resolution and the French battleship Dunkerque, 
the back-swept funnel of the Russian ship Marat, 
and the extreme rake of the Japanese cruiser Asi- 
gara’s funnels, of which the foremost is trunked 
almost horizontally. The fore funnel of the South- 
ampton has also a rake unusual in a British ship, 
and is considerably taller than the after funnel, but 
is boxed-in to half its height by seaplane hangars, 
which accentuate the naturally massive appearance 
of the superstructure. 

These two vessels, Southampton and Newcastle, 
form an interesting contrast with the earlier County 
class of 1903-1905, with which they compare 
approximately in displacement, being 140 ft. longer, 
about 9 knots faster, and of greater offensive power, 
although mounting only twelve 6-in. guns, against 
the earlier vessels’ fourteen. The concentration of 
guns in relatively few positions, thus simplifying 
protection and ammunition supply, hitherto applied 
chiefly in battleships’ main armaments, is here 
extended to smaller pieces, the twelve 6-in. guns 
being grouped in four triple turrets. It will be 
interesting to see whether this practice survives in 
future vessels, although the tendency appears to be 
a general one. 

The impression conveyed by the anti-aircraft 
armaments now mounted in all the fighting ships 
is that protagonists who hold that surface ships are 
more or less at the mercy of attacks from the air 
have a difficult case to prove. It is evident that 
there has been no disposition to underrate the 
possibilities of air attack, but it is difficult to con- 
ceive that such an attack, unless pressed by over- 
whelming numbers, can be a more serious menace 
to an alert ship’s company than the existing hazards 
of gun and torpedo, in face of the volume of fire 
that most ships can now bring to bear upon an 
attacking force. For the rest, the Review suggests 
that, while British practice in the design of ships of 
war may not always run on parallel lines with that 
of other maritime nations, it is still well able to 
withstand a critical comparison. 








LONG WELDED RAILS. 


For the promotion of smooth running on railways 
there is probably nothing more effective than the 
elimination, so far as is possible, of the rail joint, 
which, incidentally, means the elimination also of 
an appreciable proportion of maintenance cost. 
The énd-to-end welding of rails is proving a very 
definite step in this direction by removing at least 
50 per cent. of the joints. Our own railways, with 
characteristic conservatism, have so far made only 
& very tentative move in the matter, three of the 
four main-line groups having between them a little 
over half a mile of track with end-welded joints, 
while the London Passenger Transport Board is 
also experimenting; but generally speaking the 
Empire and the American Continents are alike 
behindhand, and end-welded rails have been far 
longer in use in Continental countries, particularly 
Germany and France. Evidence of this is con- 
tained in two reports on welding in connection 
with permanent way, prepared for the International 
Railway Congress Association, Paris Conference, 
and published in the Association’s Bulletin for 
January. It will be remembered that Dr. Miiller, 
of the German Railways, contributed a similar 
report, which appeared in the Bulletin for last 
November, and to which reference was recently 
made in our columns. ; 

The reporters with whom we are now concerned 
are Mr. G. Ellison, Chief Engineer of the Southern 
Railway, and M. J. Ridet, Chief Engineer of Way 
and Works on the Eastern Railway of France. 
In dealing with the end-to-end welding of rails, 
the former is at a certain disadvantage, as on 
none of the systems with which he is concerned 
was the practice introduced before 1932. Of these 
systems, the South African Railways, though only 
commencing to weld rails in 1934, have made by 
far the most extensive use of them, and now have 
over 21,000 welded joints in service. Rather 
curiously, in view of adverse German experience, 
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their method is to fillet-weld the fish plates to the 
rails, but in addition the sole plates are similarly 
welded (flat-bottomed rails being used), a Vee-gap 
cut with the oxy-acetylene flame in the rail heads 
is filled up, and the fish-bolt nuts are welded to 
the fish bolts. The result so far has been very 
satisfactory, only 107 fractures having been reported, 
and more than half of these having occurred among 
570 joints in 80-Ib. rails, probably due to the fact 
that the rail ends, which were badly “ dipped,” 
were cold-straightened before welding. The weld- 
ing processes used have been the Thermit and the 
electric arc, the latter being considered the more 
satisfactory. No attempt has been made to 
introduce very long rails, the maximum length 
reported being 84 ft. 

In this last respect the Delaware and Hudson 
Railway, in the United States, has been consider- 
ably more enterprising, having welded lengths up 
to 6,900 ft., though this seems to be an exceptional 
case. Lengths of 780 ft. to 1,482 ft., however, are 
in common use, the rails in 39-ft. sections being 
loaded on to flat trucks on which the welding is 
done, and the long rail being then conveyed to 
the site on the trucks, suitable projections holding 
it in place on curves. The off-loading is done by 
men with bars assisted by a small crane, and the 
actual length welded depends on the time available 
between trains for the relaying. The welding pro- 
cess is mainly Thermit, but resistance welding has 
been introduced and is considered preferable, as 
being more economical and giving a better weld. 
Resistance welding is, however, done only in shops 
at present, the practice being to weld up three 
39-ft. sections, which is the maximum length the 
shops can handle, and then to join the resistance- 
welded rails by the Thermit process outside. A 
portable resistance plant was, however, at the time 
of the report, in hand, and was expected to be in 
service some time last year. 

The question of the width of expansion gap 
necessary at the end of such long rails will at once 
come to mind, and in this respect the Delaware 
and Hudson experience is that a gap of the same 
width as used for a 78-ft. rail, calculated on the 
A.R.E.A. expansion table for 39-ft. rails, is suffi- 
cient for any length of properly-fastened welded 
rail. Flat-bottomed rails weighing 130 lb. and 
131 lb. per yard are standard, and Mr. Ellison 
remarks that the greater lateral and vertical stiff- 
ness of such rails probably makes them more suitable 
for the purpose than the bull-headed type. It may 
be added that out of 1,402 welds put into service 
since the introduction of welded rails in 1933, 
only eight fractures have so far been reported. 

The above practice in regard to expansion gaps 
is in marked contrast with ideas in France, where 
a definite formula is in use for proportioning the 
gap to the rail length. The width of the gap thus 
becomes the limiting factor, as it cannot be allowed 
to exceed about 20 mm. (3 in.), for which the 
corresponding rail length permitted is 24 m. 
(78 ft. 9 in.). On the Nord, in fact, a 20-mm. gap 
has been considered too great, leading to wear on 
the rail heads, and the length has therefore been 
reduced to 18 m.; but while the long experience 
of the French railways with welded rails demands 
the utmost respect for French opinions, it does 
seem that this expansion allowance is too great. 
Apart from American practice, the Rumanian rail- 
ways are introducing 60-m. rails with a 20-mm. 
gap, and the Egyptian State Railways have in use 
a welded rail length of 1 km. with expansion joints 
allowing 2-in. movement, and state that this has 
never been fully taken up. 

The long French experience naturally explains 
the fact that M. Ridet’s paper is much fuller and 
more detailed on the subject of long welded rails 
than Mr. Elison’s. The Nord Railway made its 
first experiments as far back as in 1906, when 28 
joints were welded by the thermit process, ordinary 
bolted fish plates being retained as a safeguard. 
These rails were removed in 1935 owing to wear, 
and not one of the joints had broken. At the 
present time, the Nord has over 80,000 welded 
joints in service, and the number is increasing at 
the rate of 10,000 joints a year. The Thermit 
process is still most used, but resistance welding is 
rapidly coming into favour, and a portable plant 
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for this work has been envisaged. An interesting 
development in this connection has been the intro- 
duction of automatic and semi-automatic welding 
machines. As is known, the method used in 
resistance welding is alternately to separate and 
bring together the rail ends, so that the arcs set 
up between them by the electric current will pro- 
duce the necessary heat, before the ends are finally 
forced together and welded under forging pressure. 
With an ordinary machine the operator has to 
judge the welding point, and there is a danger that 
the final pressure will be applied before the rails 
are hot enough throughout their section; but 
with the semi-automatic, while the backward and 
forward movement is still manually controlled, 
the moment of welding is fixed automatically 
through the alteration by a predetermined amount 
of the length of the rails to be welded, by the intense 
heat generated. In the fully automatic machine 
the same process is adopted, and the preceding 
backward and forward motion is obtained from 
a motor. This arrangement is obviously well 
suited for making a large number of welds of the 
same type. 

As in the previous report, breakages are stated 
to be very few in numbers, though a careful study 
is made of those that have occurred ; definite ad- 
vantage is claimed for heat treatment after welding; 
as improving the structure of the weld and of the 
adjacent metal and eliminating defects. Finally, 
as regards cost, figures naturally vary. French 
engineers put the cost of a Thermit-welded joint 
at three or four times that of a fish-plated joint, 
and the cost of a resistance weld at only half that 
of the latter. This excludes the cost of the welding 
plant, which requires about 10,000 welds to justify 
it. In the United States, where the fish-plated 
joints are of a heavier and more expensive type. the 
respective values are given as 1} times to 3 times 
for the Thermit process,:and 1 to 2} times for 
resistance welding, the latter apparently including 
the necessary allowance for the resistance plant. 
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VocaTIONAL TRAINING CENTRE, 
ALDERSHOT. 


THe Army 
Amone the numerous “ house ”’ magazines their 
editors are so good as to send us from time to time, 
Links, the magazine of the Aldershot Army Voca- 
tional Training Centre, has an atmosphere all 
its own, @ mixture of ‘“‘ wise-cracks,”’ humour, 
advice, accounts of work done and encouraging 
letters from old students, who, due to the training 
they have received, have made good in civilian 
life. The current number, however, was received 
with less pleasure than usual, for it contains a 
statement that, after ten years of useful and, 
incidentally, uphill work, Army Vocational Training 
is to be taken over by the Ministry of Labour, and 
that the Aldershot centre will probably be closed 
down on March 31, 1938. What are the reasons 
for this step are not known to us, but it seems a 
distinctly retrograde one, and, we imagine, that 
it is likely to check the enthusiasm of those whom 
it is intended to benefit. We have followed the 
recent activities of the Aldershot Centre w ith 
interest, the displays at the Building Exhibitions 
at Olympia have invariably been excellent, and @ 
visit to Aldershot convinced us that the work being 
done there was on sound and practical lines, and 
that the organisation as a whole was working 
smoothly and effectively. A man trained at Alder- 
shot was a member of the British fighting forces 
during training, and when he left those forces he 
was qualified to step straight into the ranks of the 
semi-skilled worker at least. It would seem that 
when the Ministry of Labour takes over it cannot 
logically deal with men in the Services, and that. 
therefore, they automatically become units in 4” 
unskilled throng round the Labour Exchanges. 
Whatever training the Ministry is proposing 
provide, it cannot, in our opinion, make the same 
appeal to time-expired men nor will it give them 
the same status as the officials of the Aldershot 
Centre have, after unceasing endeavour, managed 
to create for them. In 1927, students to the num ber 
of 317 were trained at Aldershot, and of these 
77+2 per cent. found employment on leaving the 
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centre. The corresponding figures for 1936 were 
1,220 students and 86-4 per cent. In face of such 
a substantial advance as these figures indicate, it 
cannot be alleged that the movement has been a 
failure. The totals, in view of the fact that the 
students themselves contribute to the cost of their 
education, show that they consider it does offer 
them something really concrete, while the percen- 
tages indicate that either the standard of efficiency 
has become higher or that employers are increasingly 
realising that the training is substantial. Both 
factors, no doubt, operate. We proffer our sym- 
pathy to the staff at Aldershot, and, without 
presuming to speak for it, would say that the general 
public are entitled to some explanation of the 
reasons for its abandonment in face of a ten-years’ 
successful record. 


AssISTED APPRENTICESHIP. 

The main object of the Skilled Employment and 
Apprenticeship Association is to promote, through 
affiliated committees, the welfare of London boys 
and girls by encouraging and assisting them to 
enter skilled trades, and to continue this encourage- 
ment and advice after they have entered a trade. 
The central office of the Association is at 38, Denison 
House, 296, Vauxhall Bridge-road, London, 8.W.1, 
and there are five affiliated committees ; that at 
Stepney began work in 1903, that at Bethnal Green 
in 1906, that at North Lambeth in 1907, that at 
Fulham in 1928, and that at St. Pancras in 1933. 
The thirty-first annual report of the Association, 
which covers the year 1936, shows that 503 boys 
and 164 girls were placed as apprentices and learners 
in various trades and occupations during the year. 
The number of boys placed in the engineering and 
heavy metal industries was 193, or upwards of 
38 per cent. of the total. In addition, 20 boys 
entered the building trade, 7 the coachmaking and 
wheelwrighting industry, 36 became designing and 
drawing apprentices, 65 were placed in the instru- 
ment-making industry, 19 entered the jewellery 
and light-metal industries, and 11 the printing and 
allied trades. The Council of the Association also 
continues to be responsible for the administration 
of the East London Apprenticing Fund, and during 
1936 the Fund accepted nine boys and one girl 
for apprenticeship, granting the loan of 2101. for 
the premiums. Eight boys completed their inden- 
tures and in most cases remained in the same employ 
as improvers. Satisfactory reports of progress are 
being received regarding nearly all the 40 appren- 
tices still serving their indentures. While the 
employment position as a whole has much improved, 
the tendency of established firms and of the popu- 
lation to move away from the centre of London, 
and the trend of industry southwards, involving the 
establishment of new works and factories, not in 
London itself, but along the great arterial roads, 
are introducing new problems. The Association 
therefore feels that a development in Greater 
London must be undertaken and has issued a 
strong plea for additional subscribers and offers 
of voluntary service to make such a development 
possible. We sincerely trust that this assistance, 
which would constitute a fitting acknowledgment 
of all the work quietly done for so many years by 
the Asso¢iation, will speedily be forthcoming. 
TECHNICAL 


SCIENTIFIC AND 


Books. 


At the request of The British Council, a Select List 
of Standard British Scientific and Technical Books 
has been compiled by The Association of Special 
Libraries and Information Bureaux. The British 
Council, of which Lord Tyrrell is the President and 
Lord Eustace Percy the Chairman, exists for the 
purpose of fostering British cultural interests abroad 
by keeping foreign countries in touch with intel- 
lectual and educational movements in this country. 
The Council was founded in 1935, under the auspices 
of the Foreign Office. It is supported by donations 
from individuals and substantial Government grants. 
Among its activities, The British Council stimulates 
the flow of foreign students to this country, presents 
English books to institutions and societies abroad, 
promotes the teaching of English in foreign countries, 
and provides British scientific, technical and other 
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world. It aims at being, and is becoming, a centre 
of information on British cultural matters for foreign 
inquirers. In this latter aspect it has found a need 
for a guide among the enormous mass of scientific 
and technical books which are published in this 
country. The magnitude of that mass is indicated by 
Sir Richard Gregory in an introduction to the 
Select List, in which he states that about two thou- 
sand new books on scientific subjects are issued 
annually by British publishers. It is to form a guide 
among this maze of material that the List has been 
prepared. The Association of Special Libraries and 
Information Bureaux has compiled it in the same 
manner as its well-known Aslib Book List ; forty 
specialists have co-operated, each advising only in 
reference to the particular section in which he is 
expert. At the request of The British Council, the 
List has been restricted to some three hundred books, 
and it will be clear that there must have been great 
difficulty in making the necessary selection and, 
in many cases, in deciding if this or that particular 
volume should be included. As Sir Richard Gregory 
says, there must be differences of opinion in some 
cases, but of the general value of the list as a whole 
there can be no question. It will be of great service 
to The British Council in the special work in which 
t is engaged. . It is obvious, however, that it will 
appeal to a much wider field than that covered by 
foreign inquirers. Any librarian wishing to form, 
or complete, a collection of British scientific books, 
will find it invaluable, while the student concerned 
only with one, or a few, of the subjects covered, will 
equally find it an excellent guide to the essential 
volumes of his subject or subjects. It should be said 
that the List does not contain the names of certain 
fundamental and historic works, such as Maxwell’s 
Electricity and Magnetism and Lyell’s Principles of 
Geology, which are already known throughout the 
world. Books which are out of print are also 
omitted, while Agriculture and Medicine are not 
covered. The List is published by the Association 
at 31, Museum-street, London, W.C.1, at 2s. for 
subscribers to the Aslib Book List, and 2s. 6d. to 
others. 
Time Szries Cuarts. 

A first impression on looking through the Tentative 
Draft of the Code of Preferred Practice for Graphic 
Presentation relating to Time-Series Charts, which has 
been issued by the American Society of Mechanical 
Engineers, will probably be one of surprise that so 
much can be written about the graphical representa- 
tion of quantities that vary with time. On examin- 
ing the Code, which is in the form of a 68-page 
pamphlet, it will be seen, however, that the simple 
operation of plotting, for example, the price of a 
commodity on a time base, can be carried out in a 
great variety of ways, some of which are distinctly 
more effective than others. It might be thought 
that some of the 10 specific principles enunciated 
could be taken for granted by any responsible 
person, but extensive experience with graphs shows 
that this is not by any means the case. No one, for 
instance, ought to need telling that titles, &c., 
should be made brief, but not at the expense of 
clarity, or that lettering should be large enough to 
ensure legibility. Actually, however, such wide 
differences of opinion exist regarding what is implied 
by clarity and legibility, that the guidance afforded, 
by this publication will, we have no doubt, prove of 
considerable value in securing a greater uniformity 
of good style. The bulk of the Code relates to line 
charts and deals with their characteristics under 
the headings of lay-out and design, grids (i.e., 
dimensions, frequency and weight of rulings), scale 
selection and designations of scales, graphs, and 
graph and chart designations, but column charts, 
surface charts and rate-of-change charts are dealt 
with in a supplementary part of the Code. In each 
sub-section the principles involyed and the procedure 
recommended are indicated, numerous line diagrams 
being included to illustrate the points referred to. 
The Code has been prepared by a committee repre- 
senting engineering, statistical and research organi- 
sations, which was formed in 1929 as a Sectional 
Committee on Standards for Graphic Presentation, 
and sponsored by the American Society of Mech- 
anical Engineers, and we gather that it has been 
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before it is transmitted to the American Standards 

Association. Whatever opinion may be held 
regarding the desirability of completely standardis- 
ing this class of charts, there can be no doubt that 
it contains several recommendations that might be 
adopted with advantage by those having occasion 
to prepare them. The Code puts forward sugges- 
tions which, if they receive attention from authors 
and publishers, will bring about improvement in 
many directions. 


THe WorLp Power CONFERENCE. 


The Annual Report of the World Power Confer- 
ence for 1936, which has been prepared by the 
Central Office, 36, Kingsway, London, W.C.2, 
records the nomination of Dr. W. F. Durant to hold 
office as President until the next Plenary Meeting. 
New National Committees have been formed in 
Hungary and Lithuania, and the constitution has 
been amended to provide for the appointment of 
three, instead of one, vice-chairmen. It has also 
been decided to make formal provision for the 
appointment of past-chairmen and past vice- 
chairmen as honorary vice-chairmen of the Council. 
The present chairman is Sir Harold Hartley, C.B.E., 
F.R.S. (Great Britain), and the vice-chairmen are 
Mr. O. C. Merrill (U.S.A.), Mr. J. G. T. Bakker 
(Netherlands), and Dr. M. Kamo (Japan). The 
invitation of the German National Committee to 
hold the Second Chemical Engineering Congress in 
Berlin in 1940 has been accepted. It is also hoped 
to be able to hold a Sectional Meeting of the Con- 
ference in 1938, while negotiations are proceeding 
regarding the holding of the Fourth World Power 
Conference in 1942. At the Scandinavian meeting in 
1933 a resolution was passed asking if it was possible 
to introduce a specification of properties into the 
conditions of delivery of coal. This resolution was 
examined by a sub-Committee appointed by the 
International Executive Committee, and the report 
of this body has been circulated for comments. 
These comments will be summarised and circulated 
to the National Committees. The accounts show 
that the expenditure exceeded income by just over 
2201., and the accumulated deficit stands at 6141. 
The situation is to be considered, but appears 
mainly to be due to the failure of certain countries 
to meet their obligations. A report of the Inter- 
national Commission on Large Dams, which is 
included with the main Report, states that Australia, 
Bulgaria, Italy and Jugoslavia have become mem- 
bers, bringing the number of countries which make 
up the Commission to 28. The report contains an 
account of the conclusions and resolutions reached 
during the meeting at Washington last year. 








THE FUTURE OF THE AIRSHIP. 
By F. W. Lanonester, LL.D., F.R.S. 


As a consequence of the tragic end of the famous 
German airship the Hindenburg, the attention of 
the public and that of every serious student of 
aeronautics has once more been directed to the 
yet undecided question of long-distance flight, 
whether the future lies with the airship or with the 
aeroplane. The disaster to the Hindenburg may 
or may not prove more than a temporary set- 
back. Travel by airship will certainly lose popu- 
larity for the time being, but as concerns the 
future, much will depend upon the result of the 
investigation now taking place; for the present 
that aspect of the subject may be dismissed in a 
few words. 

Whatever may have been the immediate cause 
of the disaster, the only fact so far disclosed is that 
it was due to fire and not to any structural defect. 
If, helium had been used in place of hydrogen, it 
is fair to assume that the airship would not have 
been lost, although there might have been something 
in the way of an “incident ’’; but if the Hinden- 
burg had been inflated with helium her buoyancy 
and her margin of lift would have been reduced 
by approximately 14 tons, which would represent 
the loss of a pay-load of the magnitude equivalent 
to 150 passengers and crew with an allowance of 
4 cwt. each for luggage, &. Bluntly stated, this 
means that the Hindenburg would, for all practical 
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value ;* and then it would become a question of 
weight saving, cheeseparing, a bit here and a bit 
there. The dilemma is the same as that which 
resulted in the loss of the R.101. In the design 
and construction of that airship everything possible 
was said to have heen done with the object of 
making her safe. Diesel engines by Messrs. Beard- 
more were adopted to do away with the danger of 
petrol ; special provision was made in the construc- 
tion of the hull to enable her to resist bad-weather 
conditions and to ride out a storm at her mooring 
post. But these very precautions resulted in the 
buoyancy being cut too fine; the Diesel engines 
and some other components came out just a little 
heavier than expected.t A lack of buoyancy in 
an airship is a fatal defect. It was one of the 
findings in that particular case that there had been 
a serious leakage of gas, but that merely exaggerated 
a defect that would probably have resulted in 
disaster in any case. When over the Channel there 
were already signs that the R.101 was deficient in 
buoyancy, and she should have been ordered back 
home. It is worthy of remark that had R.101 
been filled with helium instead of hydrogen the 
disaster would not have occurred, because then 
she would never have left the ground at all; she 
would have remained safe and sound at Cardington. 

There has been a tendency in the non-technical 
Press to question the policy of the big airship, 
with the emphasis on the word “ big,’’ as though 
size in itself was a bad feature. It is certain that 
if the big airship fails in its object, there is not 
much to be expected from anything smaller. 
Advance in the direction of higher speed and greater 
range and an increase in pay-load, the three factors 
which are necessary to safety on the one hand and 
commercial success on the other, can only be 
achieved by an airship if conceived on a very large 
scale. 

There is no doubt that the history of the airship 
as a whole is gloomy. So far as concerns Great 
Britain it is a dismal record, the last phase being 
marked by the loss of the R.101 and the sale, some 
six years ago, of the surviving R.100 to a scrap 
dealer. In America, although it is reported that 
experimental work is still being continued, actual 
construction since the loss of the Shenandoah, the 
Akron, and the Macon has virtually been abandoned. 
Only the superannuated German-built Los Angeles 
remains, and she is out of commission. Germany 
alone appears to retain faith in the large rigid 
airship, and though the number of Zeppelins lost 
before, during, and after the war is considerable, 
the account is balanced by a great record of achieve- 
ment. There is a professional touch in everything 
Germany does in this particular direction not to 
be found elsewhere. 

In discussing the future of the airship vis-a-vis 
of the aeroplane it would be wrong to make too 
much of the disasters of the past; a great deal of 
experience has been accumulated, and doubtless 
there are many more lessons to be learnt. In this 
article the writer will assume that the airship is 
entitled to be judged by its successes, not by its 
failures. 

Some ten years ago, or even less, the crossing 
of the North Atlantic by aeroplane at a single 
‘hop ’’ was not regarded as commercially possible. 
That the feat could be accomplished was not in 
doubt, but it was looked upon rather as a tour de 
force. To-day the position is different: we now 
know that it is possible to design and construct an 
aeroplane capable of flying a distance of 4,000 miles 
without refuelling, that is to say, capable of making 
a flight from London to New York with more than 
1,000 miles in hand, anc’ this at a speed of over 
200 miles an hour; probably the flight could be 
accomplished within 12 hours. Before this was 
known to be possible there were many who thought 
that the big airship would win the day so far as 
transatlantic air travel and transport are concerned, 
and indeed it may almost have seemed that the 
airship had already established itself without a 
rival. But there is now no ‘doubt that the present 
condition is a passing phase and that before long 





*l4 tons is equal to two-thirds of the pay-load. Fares 
and freight c es would have to be increased three times! 


+ The original design of the engines for R.101 envisaged 
the use of aluminium-alloy castings. Actually, steel 
castings had to_be adopted. 
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a regular transatlantic air service by aeroplane will 
be firmly established. The aeroplane in this service 
will do the journey in less than half (perhaps not 
more than one-third) the time, and the cost per 
passenger, or in the case of merchandise, per ton, 
will be far less both on capital account and per mile, 
and also, in the writer's opinion, the safety will 
be greater. Admittedly this will not all be done 
at once—like everything else that involves tech- 
nical development, it must take time; but for the 
service in question it is difficult to believe that the 
future of the airship is in the least. degree hopeful. 

The question that remains to be settled is whether 
on any of the longer air routes the airship as a 
competitor will be better off. Let us take the 
longest distance possible, namely, half the circum- 
ference of the globe, say England to Australia or 
New Zealand—we may call it 12,000 miles. Suppose 
we credit the airship with being able to make that 
journey non-stop in 150 hours, an estimate which 
is decidedly generous—it is, in fact, more than 
most advocates of the airship would claim. Against 
this we might allow the aeroplane four stops ; 
that is, the journey would be made in five stages, 
with a total flying time of, say, 60 hours. Even if 
we allow for a sightseeing party who elect to spend 
eight hours or ten hours at each station, the whole 
journey need take no more than 100 hours, arriving 
at the destination two whole days before the airship. 
And for a mail service the total journey could be 
flown in three days all told (allowing a couple of 
hours for refuelling, &c., at each station), or only 
half the time taken by an airship. 

There would appear to be no advantage whatever 
in such a journey as from England to the antipodes 
being made non-stop. If there were, it would be 
more frequently done by ocean-going vessels, which 
habitually put in at many ports of call on the way 
to pick up or set down passengers and load or 
unload cargo. 

On the score of safety, we may assume that the 
aeroplane of the future will be driven by not less 
than four engines of sufficient power to render the 
plane safe to fly with any one engine out of com- 
mission. Such machines exist to-day. On a large 
machine it is further possible to make provision 
for the rectification of minor defects while in the 
air; this means that a breakdown involving a 
forced landing would be a very rare occurrence. 
It is already recognised that the Diesel type of 
engine for flights of long duration has the advantage 
of the additional deadweight being more than 
compensated by the economy and saving of weight 
in fuel; thus the danger from fire is practically 
eliminated, or at least reduced to very small propor- 
tions. The stages flown over long stretches of water 
could be negotiated by flying boats, which if 
brought down could be navigated under favourable 
conditions or would remain afloat for a considerable 
time in bad or stormy weather. There is no 
necessity for the one type of machine to be used on 
the different stages of a long-distance flight. An 
aeroplane capable of making a passage at something 
over 200 m.p.h. would not be at the mercy of the 
wind as would an airship with less than half that 
flight speed; and there is no prospect that the 
speed of the airship can be increased beyond 
100 m.p.h. unless its size be increased substantially 
beyond what it is to-day. And even as things 
stand, the possibility of total loss is a very con- 
siderable risk ; an airship, if from any cause it is 
unable to remain in the air, is almost certain to 
meet with disaster unless by good fortune it is in 
the vicinity of a mooring post and able to call up 
the requisite crew to effect a safe landing. 

In view of the above, the writer feels very doubtful 
whether the airship has any prospect of a com- 
mercial future at all. 








Britisu Inpustries Farr.—We understand that more 
than half the total exhibiting space of the Engineering 
and Hardware Section of the British Industries Fair at 
Castle Bromwich, Birmingham, has been definitely let 
for the next Fair to be held in February, 1938. 

German CuHEemMICAL-ENGINEERING EXHIBITION.—The 
annual German  Chemical- ineering Exhibition 
(Achema VIII) will be held from July 2 to 11 at Frank- 
fort-on-Main on the occasion of the National Convention 
of German Chemists. The Exhibition is organised by 
the Deutsche Gesellschaft fiir chemisches Apparatewesen 
E.V., 1034, Potsdamer Strasse, Berlin, W.35, 














[cases, reference may be made to a paper entitled 
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INTERNATIONAL ASSOCIATION FOR 
TESTING MATERIALS CONGRESS. 


(Concluded from page 589.) 
WeaR AND MACHINABILITY. 


THE morning session on Friday, April 23, was 
devoted to the papers in Sub-Group 4 of Group A 
(Metals), the subject of the sub-group being Work- 
ability and Wear. There were 13 papers in the 
sub-group, divided under four headings: plastic 
deformation, cutting, wear in general, and wear in 
special cases. The only paper devoted to plastic 
deformation was entitled “‘ Bildsame Verformung,” 
by Professor E. Siebel, and in this, the author gave 
a brief survey of the subject without resort to mathe- 
matical treatment. There were five papers under 
the heading of cutting. Ina paper entitled ‘‘ Internal 
Stresses in Machined Surfaces,’’ by Dr. E. K. Henrik- 
sen, the author pointed out that the effect of machin- 
ing was to introduce a stress distribution throughout 
the whole cross-section of the work. Experiments 
were carried out at the Royal Technical College, 
Copenhagen, and these showed that, in steel, the 
primary internal stress set up in the surface layer 
when cutting at moderate speed and without cooling 
was a tension. In the case of cast-iron, the primary 
internal stress was a compression. In a paper 
entitled ‘Cutting Tools,” Professor Dempster 
Smith said that recent tendencies in the production 
of high-speed steels were the increased use of special 
qualities of steel containing up to 20 per cent. of 
cobalt, and alternative types using increased per- 
centages of tungsten of the order of 22 per cent. 
He then gave a summary of recent work on testing 
tool steels, referring to the report of the Lathe Tool 
Research Committee and the investigations of Mr. 
E. G. Herbert. In a paper entitled “Some New 
Results Regarding the Cutting of Metals,” Dr. 
Ragnar Woxen said that a simple relationship un- 
doubtedly existed between cutting speed, chip- 
equivalent, and tool life, and described a method 
by which he claimed that tests of tool life were 
considerably simplified and cheapened. 

A paper of exceptional interest in the group 
devoted to wear in general was presented by Dr. F. P. 
Bowden and Mr. T. P. Hughes, under the title. 
““The Surface Temperature of Sliding Metals and 
its Influence on Flow and Wear.”’ Dealing with the 
measurement of surface temperature, the authors 
pointed out that if two different metals were allowed 
to slide over one another, their rubbing contact 
might be used as a thermo-couple, and the surface 
temperature could be measured. Direct experiment 
showed that this surface temperature depended upon 
the load and upon the speed of sliding, and might 
be remarkably high. Under many conditions of 
sliding, it was sufficiently high to cause a real melt- 
ing of the metal. Curves were given showing the 
surface temperature reached by various meials 
slid over a polished steel surface, the surface tempera- 
ture rising until it reached the melting point. Even 
if the surfaces were lubricated, or flooded with 
water, the local high temperatures were still 
developed. The local surface temperature of metals 
lubricated with a good commercial lubricant might 
be over 600 deg. C., although the metals were sliding 
smoothly and appeared to be quite cool. This was 
an important cause of the breakdown of lubrication 
films. Wear would take place at the hot spots, 
which might weld together and the surface seize. 
Dealing with the influence of the relative melting 
point on the flow and wear of solids, the authors 
said that the processes of wear, surface flow and 
polishing should be greatly influenced by the 
relative melting points of the sliding solids. If, for 
example, a polisher softened or melted at a lower 
temperature than the solid, it would melt and flow 
first and have comparatively little effect on the solid. 
Surface flow, polish, and wear readily occurred if 
the conditions were reversed. The amount of wear 
between sliding surfaces should be influenced not se 
much by their properties at room temperature, as 
by their relative mechanical properties at the high 
temperatures of sliding. In a paper in the same 
group entitled ‘‘ Experiments on the Abrasion of 
Metals,” Mr. H. E. Smith dealt with the importance 
of oxidation in abrasion. ’ 

Among the papers dealing with wear m special 
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‘The Reduction of Abrasion by Compound Contact 
Pieces or Powder.” In this the author, Dr. Seizo 
Saito, described experiments on a steel tyre against 
which test pieces were pressed at diametrically 
opposite points. It appeared from the experiments 
that when the test pieces were of different materials, 
they acted as lubricants to each other in some 
cases, each one wearing less than when it was used 
alone. In another series of experiments on the 
wear of a steel tyre, a small wheel was put into 
contact with the tyre edge, and soft material was 
pressed on the flange of the small wheel under low 
pressures. When graphite was used as the soft 
material, the wear greatly decreased, and it was 
found that wood, soft cast-iron, and other soft 
materials had a similar action. 

In opening the discussion, the Chairman, Professor 
C. Benedicks, referring to Mr. Henriksen’s paper, 
said that a very interesting fact was brought out. 
This was that when machining a sheet of metal in, 
say, a planer, the operation generated certain stresses 
which might exert an adverse influence on the 
accuracy of the work by producing a tendency to 
curvature. He also referred to Dr. Woxen’s paper, 
saying that it represented a remarkable simplifica- 
tion in the methods of analysis, and gave a satisfac- 
tory relationship between the life of the tool and 
the heat balance. Dr. J. Vietorisz, referring to 
Professor Dempster Smith’s paper, said that in 
seeking a reliable test of durability for tool steels, 
he had found the best method was to form the 
material into a blade for a carpenter’s plane, and 
to test it by blunting the blade on wood. Using 
this test, he had found the newer alloy steels to 
have greatly increased durability. The working tem- 
perature appeared to have an optimum value; for 
instance, an alloy containing 0-25 per cent. carbon 
and 13 per cent. chromium had its highest durability 
at a temperature of 300 deg. C. Dr. Meyersberg 
displayed curves showing the relationship between 
cutting speed and the Brinell number of the work- 
piece to give the best working conditions for different 
materials. Dr. Clousing, dealing with the machin- 
ability of metals, discussed the effect of various 
elements such as sulphur, and gave an equation in 
which machinability was expressed in terms of the 
various elements present. Dr. W. H. Hatfield spoke 
in warm terms of the work done by Dr. Bowden, and 
said that his paper was very important from a 
practical point of view. The quantitative data 
given would enable the idea of the mechanism of 
wear to be filled in in a practical way. It was still 
more important from the theoretical point of view. 
The idea of the amorphous phase had recently been 
resuscitated, but the authors had shown that 
liquefaction could take place under conditions of 
metallic contact, and in polishing. It had yet to 
be shown that the actual layer which was spread 
was amorphous, the speaker himself holding the 
opinion that it was crystalline. Dr. Turton said 
that, in general, the papers had shown the danger 
of accelerated tests on wear, and had also shown 
how important it was to get down to basic scientific 
investigations. Further physical and chemical 
studies appeared to be called for on the interfacial 
relations of metals and the oxides formed, and also 
on the interfacial relationships between the metals 
themselves during machining operations. 


CLosina PLENARY SESSION. 

The Closing Plenary Session of the Congress was 
held in the Great Hall of the Institution of Civil 
Engineers on the afternoon of Friday, April 23, the 
President, Sir William Bragg, O.M., K.B.E., P.R.S., 
being in the chair. Short statements dealing with 
the work of the preceding days were first made by 
the four Group Presidents—Professor C. Benedicks 
(Sweden), Professor E. Suenson (Denmark), Dr.-Ing. 
R. Barta (Czechoslovakia) and Professor Dr. M. Ro’ 
(Switzerland)—after which some formal business 
was transacted. 

Professor Benedicks remarked that 80 ‘papers 
had been presented in his group and that it was 
Obviously impossible to deal with all of them 
adequately in the time at his disposal. He might say, 
however, that in the first sub-group the mechanical 
and chemical behaviour of metals, particularly at 
high temperatures, had been discussed and much 
progress had been recorded in this direction. With 
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regard to the general progress of metallurgy, which 
was the subject of the second sub-group, it was 
obvious that more and more use was being made of 
microscopic and X-ray methods of examination, 
though the latter was now being recognised to have 
its limitations. An interesting advance was the 
use of electron diffraction for the study of metal 
films and surfaces. A useful series of papers had been 
presented in the third sub-group dealing with light 
metals and their alloys. In this connection it was 
evident that a proper study of age-hardening pro- 
cesses was important and it was satisfactory to find 
that the data obtained in the various countries was 
in good agreement. The system of having a large 
number of short papers had worked well, though the 
preparation of general reports might be considered 
for future conferences. 

Professor Suenson, reviewing the work of Group B, 
Organic Materials, dealt mainly with the large 
number of papers that had been presented on 
concrete. There were, he said, two schools of 
thought regarding the laboratory technique which 
should be used in testing the strength of plastic 
mortar. One advocated the use of sand with a large 
proportion of ground silica in order to minimise the 
water/cement ratio. The other favoured the 
employment of a more natural sand and a lower 
water/cement ratio, with possibly the use of vibra- 
tion. The fall in the strength of aluminous cement 
at temperatures of about 40 deg. C. was mentioned, 
and it was essential to know whether this fall was 
the only result of high temperatures or whether 
more serious drawbacks might develop subsequently. 
The advantages of pozzolanic and Ferrari cements 
for use in sea water had been emphasised. With 
regard to integral waterproofing it had been demon- 
strated that cement was quite sufficient for this 
purpose, though in certain cases special compounds 
might prove useful. Some of the tests on concrete 
under load seemed to confirm that it was possible 
to calculate the influence of creep on the steel 
stresses in reinforced concrete. This creep did not 
seriously reduce the strength of the reinforcement. 

Dr.-Ing. R. Barta (Czechoslovakia) briefly re- 
viewed the papers presented to Group C, Organic 
Materials. These dealt with textiles, wood cellulose, 
timber preservation and ageing, while the papers 
in Group D, Subjects of General Importance, were 
similarly summarised by Professor Dr. M. Ro’ 
(Switzerland). 

A vote of thanks to the Group Presidents and to the 
authors of the papers was then moved by Dr. H. J. 
Gcugh, F.R.S., who also formally anncunced that 
the next Congress would be held in Berlin, it was 
hoped, in 1940. A vote of thanks to the President 
was proposed by Dr.-Ing. P. Theodorides (Greece) 
and seconded by Dr.-Ing. T. Wlodek (Poland), and 
similar tributes were paid to the General Secretary 
and the British Organising and Reception Com- 
mittees. 

In conclusion, it may be stated that we are 
informed that the numbers attending the congress 
amounted actually to about 900 instead of the 
smaller figure of 600 given in connection with the 
opening ceremony. 


EXHIBITION OF TESTING PLANT AND APPARATUS. 


During the course of the Congress, an exhibition 
of testing plant and apparatus was held in the upper 
library of the Institution of Civil Engineers’ building, 
the exhibits including, in addition to testing 
machines and appliances, a number of metallur- 
gical and other microscopes and accessories, 
electrical-measuring instruments and apparatus, 
laboratory apparatus, projection apparatus for 
workshop and tool-room use, &c. Several of the 
exhibits have been referred to in our columns on 
previous occasions and others will be dealt with 
later. We may mention, however, a standard 
cotton-waste shaking-test machine, shown by Mr. 
R. H. Harry Stanger, Broadway House, Tothill- 
street, Westminster, S.W.1, which is intended for 
determining the proportion of dirt and short lengths 
of material present in cotton waste. Another of 
Mr. Stanger’s exhibits was designed to determine 
the resistance of tarpaulins to cracking, and a third 
was intended to give data on the nature and degree 
of the chemical changes which take place in cement 





mortar when continually exposed to the action 





of an aggressive solution under conditions in which 
the decomposition products are being continuously 
eliminated from the system. 

Messrs. Activation Crucible and Muffle Company, 
19, Stone-road, Broadstairs, Kent, showed examples 
of crucibles, muffles, &c., made of highly activating 
refractories, the heat conductivity of which, it is 
claimed, compares favourably with that of silicon 
carbide. Products made of 90 per cent, of the 
latter material, and specially treated to retard 
any breaking down or burning out of-the carbon, 
were also shown. Mention may also be made of 
zirconium and zirconium-silicon carbide crucibles, 
and of a new refractory gas appliance, the object 
of which is to secure the widest range of reducing 
atmospheres in furnaces. Examples of gas-fired 
furnaces, modern Bunsen burners, water heaters 
and stills, thermostats, and other gas appliances 
for laboratory use, were shown by the British Gas 
Federation, 1, Grosvenor-place, London, 8.W.1. 

The range of precision instruments for testing 
work shown by Messrs. Cambridge Instrument 
Company, Limited, 45, Grosvenor-place, London, 
S.W.1, included examples of measuring machines, 
extensometers, a universal vibrograph for making 
vertical, horizontal and rotational vibration tests, 
and a machine for testing the torsional damping 
capacity of steel and other metals. Messrs. Cooke, 
Troughton and Simms, Limited, 15-17, Broadway, 
Westminster, S.W.1, showed two forms of the 
Vickers projection microscope, a metallurgical 
polishing machine, a Vickers diamond hardness 
testing machine, &c. The exhibit of Messrs. Adam 
Hilger, Limited, 98, King’s-road, Camden-road, 
London, N.W.1, included examples of apparatus 
for spectrographic analysis, colour measurement 
and standardisation, testing the annealing of glass, 
&c., but the most interesting item was an industrial 
X-ray unit consisting of a camera equipment 
bolted on to a demountable tube of the hot-cathode 
type. The tube, which is continuously evacuated, 
is clamped to a bracket which permits rotation 
through 90 deg., and its target has four faces plated 
with copper, cobalt, chromium and molybdenum, 
respectively, any one of which can be used as 
required. The whole equipment, including the 
vacuum pumps and the transformer for the current 
supply to the tube, is mounted on a wheeled trolley, 
so that it can be readily moved from place to place. 
Apparatus for X-ray crystal analysis was shown by 
Messrs. Philips Industrial (Philips Lamps), Limited, 
145, Charing Cross-road, London, W.C.2, and the 
exhibit of Messrs. Ilford, Limited, LUford, Essex, 
effectively illustrated the photographic aspects of 
industrial radiography. 

Messrs. W. and T. Avery, Limited, Soho Foundry, 
Birmingham, showed a self-indicating, universal, 
testing machine of the hydraulic type of neat and 
compact design, Rockwell and Brinell hardness- 
testing machines, and Izod impact and fatigue- 
testing machines. Mention should also be made 
of another item in this firm’s exhibit, viz., the Avery- 
Brownsdon wear and lubricant-testing machine. 
This machine is designed to measure the wear 
between two metals by causing the periphery of a 
rotating wheel of one metal to come into frictional 
contact with a stationary flat specimen of the other. 
The dimension of the impression made on the flat 
specimen is taken as a measure of the relative 
wear under the known conditions of wheel dimen- 
sions and speed, load, lubricant, temperature and 
time. The “Flexipush’’ automatic temperature 
controller, illustrated and described on page 30 
of our 139th volume (1935), was exhibited by Messrs. 
Foster Instrument Company, Limited, Letchworth, 
Herts, together with a multi-point recorder and 
some examples of their well-known Introscopes 
for examining the internal surfaces of tubes, gas 
cylinders, gun barrels, &c. As mentioned on 
page 29, ante, these instruments are now made in 
forms small enough for the examination of Diesel- 
engine fuel jets and the hollow valve stems of 
internal-combustion engines. A Landon-Barker 
extensometer was also included in the exhibit of 
this firm. 

A Finch electron-diffraction camera was shown 
on the stand of Messrs. W. Edwards and Company, 
Allendale Works, Vaughan-road, London, 8.E.65. 





These cameras are used to examine the surface 
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structure of metals and other substances, and in the 
particular example exhibited the intensity of the 
electron beam is such that the normal exposure 
time is of the order of 2 seconds or 3 seconds. Apart 
from the discharge tube the whole apparatus is 
constructed of metal and all permanent joints are 
soldered. It is stated, however, that the vacuum 
technique has been greatly simplified by the use of 
interchangeable plane lapped surfaces which can 
be easily re-ground when necessary. The camera 
is made for use with oil-diffusion or mercury-vapour 
pumps. A notable exhibit was that of Messrs. 
David Kirkaldy and Son, 99, Southwark-street, 
London, 8.E.1, a particularly interesting feature 
being a selection of tested specimens of chains, 
&c., from the firm’s museum at Southwark-street. 
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Other items were a manometer covering a pressure 
range from zero to 5,000 lb. per square inch in 2 Ib. | 
increments, a ticket-issuing machine for use in 
connection with cement inspection, and a set of 
gauges for measuring stoneware pipes. The use of 
ultra-violet light in testing work was demonstrated 
by Messrs. Hanovia, Limited, Slough, who showed 
examples of electronic discharge-tube mercury 
ares which, it is claimed, give the greatest ultra- | 
violet output per watt input yet attained. The arcs 
are made for tube loads of 700 watts, 500 watts 
and 250 watts, and operate on alternating-current | 
or direct-current circuits of normal pressures when 
fitted with appropriate control units. Controlling 
apparatus for temperature, pressure and humidity 
was shown by Messrs. Short and Mason, Limited. | 
Aneroid Works, London, E.17, as well as thermo- | 
meters, anemometers, and various meteorological 
instruments. A separate room was occupied with 
exhibits by the Department of Scientific and | 
Industrial Research, arranged to illustrate recent | 
methods of testing materials developed under the | 
Department, several of the exhibits being related 
to the subject matter of papers read during the 
Congress. The space at our disposal does not permit 
us to describe these exhibits, but we may mention 
that they were selected from the following organisa- 
tions: The National Physical Laboratory, the 
Building Research Station, the Chemical Research 
Laboratory, the Forest Products Research Labora- 
tory, the Research Association of British Rubber 
Manufacturers, and the Iron and Steel Industrial 
Research Council. 








LETTER TO THE EDITOR. 


VIBRATION IN STEAM-TURBINE 
BUCKETS AND DAMPING’ BY 
IMPACT. 

To tHe Eprror or ENGInrerre. 

Srr,—In his letter in your issue of May 21, on page 
577, Mr. Bower supplies an answer to the question I 
asked Mr. Ker Wilson. He justly points out that in the 
system he describes the reaction of the auxiliary system 

Fig.1. 
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upon the main system reduces the amount of vibrational 
energy supplied by the disturbing force to the main 
system, so that, as the effectiveness of the auxiliary 
system in providing this reaction increases with decrease 
of damping, the amount of energy to be dissipated is 
reduced. In the limit, when the damping tends to zero, 
the energy to be absorbed also tends to zero, so that 
it may be said that the damping is not an essential 
feature in this case. However, in any actual system 
the damping is not zero, and the energy supplied by the 
disturbing force must be dissipated by the damping, 
however small this may be, and it is to be noted that 
for a given periodic disturbing force the amplitude 





dissipate this energy does not tend towards zero, but, 
in general, rises to a constant and very considerable 
magnitude. 

This can, perhaps, be most easily seen from the 
electrical analogy of this particular system illustrated 


in the accompanying diagrams, Figs. 1 and 2. As 
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the impedance between the points Aand B (2 ~ ne. ) 
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rises as R is reduced, so the current 7, in M, reaches a 
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F : - 
value —— ©O8 wt, which is that motion which would 


wM 

be given to an unconstrained mass M, acted on by the 
whole force F sin wt. Clearly, the smaller the mass M, 
the larger this motion will be. If this system is taken 
to represent the turbine bucket under discussion 
with the small freely-suspended impactor to represent 
the auxiliary mass M,, two essential conditions for 
eliminating bucket vibration without impact seem to 
me to be absent, namely, any substantial degree of 
coupling between the auxiliary mass and the bucket, 
as also noted by Mr. Bower ; and, secondly, the possi- 
bility of any substantial amplitude of vibration of the 
impactor in its confined quarters, which is an essential 
requirement unless a relatively high degree of damping 
is provided, by impact or otherwise. 

From the practical point of view it seems to me that, 
in general, it is much more valuable for the auxiliary 
system to provide a satisfactory degree. of damping 
over a wide range of conditions, as is provided by a 
highly-damped system such as the impactor described 
by Mr. Paget, than to aim at perfect elimination at 
one frequency and get a negligible effect at all other 
frequencies. 

Yours faithfully, 








Evetyn S. L. Brae. 
129, Ebury-street, 
London, 8.W.1. 
May 22, 1937. 
THE INSTITUTION OF CIVIL 
ENGINEERS’ BUILDING 


MemeBenrs of the Institution of Civil Engineers and 
others are aware that since the opening of the present 
building, the structure has been marred by the 
continued existence of the old building at the corner of 
Great George-street and Princes-street, the lease of 
which had many years to run. Some time ago, 
however, it became possible to start work on this final 
corner, and we are able to show in the annexed 
illustration what the completed building now looks 
like. The view was, it will be seen, taken while 
the building was decorated for the Coronation, but 
apart from this, it will be readily admitted that 
the building now looks exceedingly well. It presents 
a very pleasing appearance, approached from St. James’ 





of the motion of the auxiliary system necessary to 


Park, and benefits greatly by the widening of Princes- 
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street, which has been concurrently carried out. This 
street, it may be mentioned, is shortly to be known as 
Rennie-street. The rebuilding recently completed 
adds space to the library, reading room and other 
rooms, and advantage of the increased space in the 
library will be taken to house in it the original Telford 
Collection of books, &c., presented to the Institution 
by Thomas Telford in 1820. The completion of the 
building in this way marks in a notable manner the 
presidency of Sir Alexander Gibb. 








FIFTY YEARS OF ELECTRIC 
MOTOR MANUFACTURING. 


Messrs. Laurence, Scott and Company, Limited, 
have long been known in electrical and marine circles as 
manufacturers of electric motors for use at sea, especi- 
ally on Admiralty ships. The firm was founded just 
over fifty years ago by Mr. W. H. Scott, who recently 
celebrated his seventy-fifth birthday, and throughout 
that period has been distinguished both by its technical 
enterprise and by the excellence of its products. The 
post-war slump in shipbuilding naturally adversely 
affected the fortunes of the firm, but by wisely extend- 
ing its activities and seeking new markets, the conse- 
quent obstacles were overcome and the firm has now 
more than regained its old prosperity. In 1929 the 
undertaking of Electromotors, Limited, Openshaw, 
Manchester, who operated in a similar field, was 
acquired, and the firm now conducts its business 
under the title of Messrs. Laurence, Scott & Electro- 
motors, Limited, Norwich and Manchester. 

The part played by Mr. W. H. Scott in the develop- 
ment of the firm’s activities has been a leading one. 
He was fortunate enough to begin his work in the days 
when the electrical field was open to all the talents and, 
in 1883, when a young man of 21, he made his first 
dynamo. This, however, would not excite because 
the field poles had no residual magnetism, and he 
therefore built a battery of Leclanché cells to provide 
the necessary stimulus. This machine, it may be 
added, was built in a small workshop in Norwich, w ith 
the help of three other men, one of whom was an ex- 
fisherman. The present works now cover many 
acres and the number of employees has increased from 
1,000 to nearly 3,000 during the past five years. 

The first activities of the company were chiefly 
concerned with generating plant, but the exhibition of 
a circular saw with individual electric-motor driv 
showed the modern trend of Scott’s ideas. With the 
production of the well-known Norwich “ Shiplighter 
generating set at the end of last century, the firm made 
its entry into the field of marine engineering, and to-da) 
it is one of the largest makers of marine electrical! 
equipment in the world. Among recent contracts 
carried out at the works were 18,000 h.p. of motors 
for the Queen Mary, whose sister ship now unde! 
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similarly equipped from the 
Submarine electrical equipment for the 
Navy, for a Cunard intermediate boat, and for a 
vessel of the Holt Line are also going through the shops. 

Reference has already been made to Messrs. Laurence, 
Scott and Electromotors’ activities in a wider field. 


construction is to be 
same source. 


These include the  steel-frame construction for 
electric motors and the Emcol system for totally- 
enclosed machines. In addition, fractional horse-power 
motors, power-factor correction plant and arc-welding 
sets are made. The first type of motor is suitable 
both for alternating- and direct-current systems, and 
consists essentially of a rolled-steel barrel to which 
feet of the same material are welded, The stator 
stampings are assembled under pressure and welded 
to a steel frame which, in turn, is welded to the barrel. 
The essential feature of the Emcol machine is a number 
of pressed-steel radiating tubes, which lie between the 
motor shell and the outer casing and are connected at 
each end to the inner shell. An internal fan circulates 
clean air, which is sealed within the shell, through the 
tubes, while an external fan forces cool air over the 
outside of the tubes and the outer surface of the 
stator laminations. Among the motors now in course 
of construction are some 1,600-h.p. vertical spindle, 
hyper-synchronous units for the Rand Water Board, 
and others for the Handley-Page wind tunnel. 








15-H.P. PORTABLE BATTERY- 
CHARGING SET. 


A NUMBER of portable generating sets with some- 
what novel features have recently been built at the 
works of Messrs. The Parsons Engineering Company, 
Limited, Town Quay Works, Southampton. These 
sets, one of which is illustrated in the accompanying 
figure, are designed as an economical means of keeping 
fully charged the batteries of a number of telephone 
exchanges. Being portable and mounted on pneumatic- 
tyred chassis with standard automobile-type wheels, 
they can be towed at high speed from one exchange 
to another. The power unit is a standard Parsons 
D4S-type petrol engine giving an output of 15 brake 
horse-power at 1,500 r.p.m., and Pras, of driving a 
generator having a maximum output of 7 kW to 8 kW. 

e entire electrical equipment has been supplied: 
by Messrs. Electric Construction Company, Limited, 
Wolverhampton. It consists of a shunt-wound 
generator of the battery-charging type having an 
output of 75 amperes at 46-47 volts, together with the 
necessary subsidiary apparatus. A switch panel, 
equipped with a shunt field regulator, voltmeter, 
and ammeter, is mounted at the front end of the genera- 
tor, and further forward of this is a cable drum, as 
shown. This drum carries a length of specially flexible 
C.T.S. cable, and has been designed with internal 
connections to the inner end of the cable. The connec- 
Hons from the generator are made by the wing nuts 
visible on the outside of the drum. These are dis- 
connected when it is desired to pay out the cable, 
and when sufficient length is available to couple up 
the batteries to be charged, the wing-nut connection 
18 remade. 








The engine is cooled by a radiator fitted at the rear 
end, as shown. The fuel tank is incorporated with 
the radiator and roof supports at the same end. The 
possibility of trouble arising from belt stretch has been 
eliminated by mounting the radiator fan direct on the 
engine shaft, starting being effected by a suitable 
handle mounted on a shaft extension through the radia- 
tor block. The whole plant, with the exception of the 
cable drum, which is weatherproof, is completely 
enclosed by sheet steel side doors extending to the roof. 
These doors are not shown in the illustration, but the 
hinged end flap giving access to the meters can be seen. 
The space below this flap is permanently sheeted in. 
Special precautions have been taken to reduce mechani- 
cal noise and vibration to a minimum, both with 
respect to the generator and to the engine and its 
components, and the whole set has been designed for 
hard outdoor service under all weather conditions. 
As will be clear from the figure, half-elliptic leaf spring- 
ing is employed for both axles, and the chassis is 
equipped with brakes which can be applied either 
automatically or by hand. 








THE GLASGOW EXHIBITION, 1938. 

Aw Empire Exhibition which, it is claimed, will be 
the biggest to be organised anywhere in the world 
since Wembley, will be held in Bellahouston Park, 
Glasgow, from May to October, 1938. This park, 
which is one of the most beautiful in the country, 
covers an area of 170 acres, and is within three miles 
of the centre of the city. The Exhibition itsélf will 
be arranged on three sides of the heavily-wooded 
Bellahouston Hill, and the chief buildings will be 
connected both by avenues and by a staircase with 
cascades flowing between two flights of steps. The 
smaller buildings and restaurants will be in the wood- 
land itself. 

As is only appropriate, the largest building in the 
Exhibition will be the Palace of Engineering, which 
will cover nearly five acres. Other large buildings 
will be the Palaces of Industry and Art and a Concert 
Hall, which will seat 2,000 people. There will also be 
a number of smaller buildings, and dominating the 
whole site will be a 300-ft. tower, while floodlighting 
will play a large part in the Exhibition. The British 
and Canadian Governments have both decided to take 
part, and it is hoped that other members of the British 
Commonwealth of Nations will follow suit. Scotland 
will have two pavilions, 

As regards finance, the exhibition is backed by a 
guarantee fund of nearly 750,000/., contributors to 
which include the cities of Glasgow and Edinburgh 
and other Scottish municipalities. The banks and 
individual firms have been equally responsive. The 
total floor space available for exhibits will be 500,000 
sq. ft., and applications should be addressed to the 
General Manager, Empire Exhibition, Scotland, 1938, 
75, Bothwell-street, Glasgow, C.2, The site is easily 
accessible both by road and railway, and there will 
be parking accommodation for 10,000 cars. Auto- 
trucks will be provided for the conveyance of visitors 
within the exhibition itself. The attention of Trade 
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Associations has been drawn, to, the desirability of 
uniformity in stand design and lettering throughout the 
various groups. 








ANNUALS AND REFERENCE BOOKS. 


Wire and Wire Products.—The tenth edition, that for 
1937, of Wire and Wire Products Buyers’ Guide and 
Year Book of the Wire Association has recently been 
published by Messrs. Quinn-Brown Publishing Cor- 
poration, 17, East 42nd-street, New York, U.S.A. 
The directory portion of the book comprises a classified 
list, not only of manufacturers of wire and wire products 
of all kinds in the United States, but also of American 
manufacturers of all types of machinery and equip- 
ment used in the production of wire. The book 
includes some 200 pages, the last 30 of which consti- 
tute the year book of the Wire Association, a body 
N.Y., in June, 1930. The 
activities of the Association are divided into three 
sections, respectively, dealing with steel and ferrous- 
alloys, non-ferrous metals and alloys, and with the cold- 
working of metals and finished products. The secre- 
tary of the Association is Mr. R. E. Brown, whose 
office is also at 17, East 42nd-street, New York. 

Willing’s Press Guide, 1937.—If any justification 
were required for publishing Willing’s Press Guide 
annually it would be found in the long list of additions 
to newspapers and periodicals and that of recent 
titular changes and amalgamations given in the intro- 
duction to the sixty-fourth edition, that is, the edition 
for 1937. All who make use of the Press in industry 
must recognise the utility of this repeated revision. 
There are no disturbing changes in the make-up of the 
work, the first 246 pages of which contain an alpha- 
betical list of newspapers and periodicals published in 
Great Britain and Ireland. Incidentally, this section 
includes all the transactions, journals, proceedings and 
bulletins of the numerous societies and institutions in 
the two countries, and thus indicates how far a par- 
ticular activity is catered for in a corporate sense. 
The section is followed by one in which particular 
journals are classified under different headings ranging 
from ‘“‘ Accountants ”’ to “‘ Zoology.”” Then comes a 
section on publication dates of London periodicals, 
lists of provincial daily papers arranged both alpha- 
betically and under counties, lists of Dominion and 
Colonial and of foreign publications, and so forth. 
The book is published by Messrs. Willing Service, 
356-364, Gray’s Inn-road, London, W.C.1, at the 
price of 2s. 6d. net. 

Water Engineer’s Handbook and Directory.—The 
1937 edition of this very comprehensive handbook 
contains a number of special articles in addition to the 
usual data and information. Among these articles 
are “The Organisation of a Water Revenue Office,” 
by Mr. W. H. Parsons ; “ Review of Case and Statute 
Law of 1936 as Affecting Water-Supply Undertakings,” 
by Mr. H. T. Seymour; “ The Rainfall of 1936,” by 
Dr. J. Glasspoole ; and “ Review of Water Engineering 
Progress in Great Britain and Ireland in 1936.” As 
has been the case with earlier editions, the directory 
section, dealing with the water undertakings in the 
British Isles, contains data regarding the area supplied, 
the chief officials, the source and character of the water, 
its treatment and distribution, the capital expenditure 
of the undertaking, and developments in progress or 
in prospect. Shorter directories covering Australia 
and Tasmania, New Zealand, Canada, and South Africa 
are given, while lists of officers, and particulars of 
catchment boards and drainage authorities in Great 
Britain and of institutions, associations and Govern- 
ment departments concerned with water matters are 
also included. A particularly useful feature of the 
book is a compact section devoted to hydraulic data 
and formule concerning such matters as rainfall, 
storage and condensation, aqueducts, pipes and dis- 
tribution, water purification, and prime movers and 
pumps. The volume contains 360 pages and is 
published, price 8s. 6d. net, or 9s. post free, by Messrs. 
Water and Water Engineering, 30 and 31, Furnival- 
street, Holborn, London, E.CA. 








Bupa Enernes at THE Brussels SaLon pD’AvTO- 
MOBILES.—What we understand is the first example of 
an American manufacturer exhibiting automobile airless- 
injection engines abroad was afforded by the exhibit of 
engines by Messrs. The Buda Company, Harvey, Lilinois, 
at the recent Salon d’Automobiles in Brussels. Two models 
were exhibited by the Belgian distributors, Messrs. 
Gheysen et Verpoort, 366, Rue de Courtrai, Menin. The 
engines shown differ from the Buda marine unit described 
in omsnntwe, vol. cxxxii, page 26 (1931), inasmuch as 
they are of the Lanova type. The engines have therefore 
a low maximum pressure, not exceeding 625 lb. per 
square inch, and a lower compression ratio than is usual 
with airless-injection engines, the actual ratio being 
12-5 to 1. Starting is effected by means of glow plugs 
of low vol capacity. The Lanova combustion system 
is now well known, and was fully dealt with in 





ENGINEERING, vol cxxxviii, page 599, et seg. (1934). 
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LABOUR NOTES. 


In a statement issued last week, Mr. Fred. Smith, 
the general secretary of the Amalgamated Engineering 
Union, said that the executive council had had their 
attention directed to an unofficial ballot which was 
being taken of members of the A.E.U. and other 
unions employed in the aircraft industry. The object 
of the ballot, he added, was to secure a decision for or 
against strike action to enforce certain demands. The 
executive, Mr. Smith proceeded, “ understand that 
this ballot is being conducted by the Aircraft Shop 
Stewards’ National Council, which is not an integral 
portion of, nor, in any way, recognised as part of, the 
official machinery of this union. The union will not 
accept any responsibility for actions emanating from 
that body. The executive desire to make it perfectly 
clear to all A.E.U. shop stewards that this ballot has 
no official connection with the union and cannot be 
recognised. Members of the union are instructed 
that they must not take part in either the ballot or 
any dispute which may arise therefrom. The executive 
repudiate any actions taken by this unofficial move- 
ment.” 


Addressing a conference of the Power Workers’ 
Section of the Transport and General Workers’ Union 
at Blackpool last week, Mr. Ernest Bevin called for the 
support of every member in an effort to drive out 
from the ranks of the organisation Communists whose 
object was to disrupt the whole structure of Trade 
Unionism. The time had passed, he said, for the use of 
the unofficial strike weapon as a means of improving 
the standard of life of the people. Unofficial action 
such as the Transport and General Workers’ Union 
had had to face recently had been organised by a politi- 
cal party whose object was to wreck the organisation. 
The sections which had been attacked were not the 
unorganised sections, but those which were highly 
organised, and on whose perfection thousands of 
pounds had been spent. ‘I have set my face against 
these people,”’ he declared, “and I hope for the 
support of every member of this great union in every 
part of the country.” 


The Ministry of Labour Gazette states that among 
insured workpeople between the ages of 16 and 64 
(excluding persons within the agricultural scheme), 
the percentage unemployed, including those temporarily 
stopped, in Great Britain and Northern Ireland was 
10-8 at April 19, as compared with 11-8 at March 15 and 
13-6 at April 27, 1936. For males alone, the percentage 
at April 19 was 12-1, and for females 7-2. At March 15, 
the corresponding percentages were 13-3 and 7-7, and 
at April 27, 1936, they were 15-4 and 8-9. 


At April 19, there were 1,254,646 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 104,910 less 
than at March 15 and 243,933 less than at April 27, 
1936. The total was made up of 987,031 men, 39,257 
boys, 185,776 women, and 42,582 girls. There were 
registered as unemployed in Great Britain 84,701 men, 
1,906 boys, 39,554 women and 2,494 girls, who were 
on short time or otherwise temporarily suspended from 
work. The total of 128,655 was 39,022 less than at 
March 15, and 118,617 less than at April 27, 1936. 
Of persons who normally seek a livelihood by means of 
jobs of short duration, there were on the registers 
in Great Britain 69,279 men, 152 boys, 1,696 women, 
and 15 girls, The total of 71,142 was 2,826 less than 
at March 15 and 14,237 less than at April 27, 1936. 


The total of 1,454,443 persons on the registers at 
April 19 included 621,082 persons with claims admitted 
for insurance benefit, 30,674 claimants whose position 
under the conditions relating to contributions paid and 
benefit received had not been determined, and 5,973 
ae a who had been disqualified for short periods 
rom receiving benefit. There were also 611,790 per- 
sons (not included in any of the foregoing classes) 
with applications authorised for unemployment 
allowances, 3,423 persons with applications for unem- 
ployment allowances uncer consideration, and 181,501 
other persons, of whom 43,733 were juveniles under 
16 years of age. The persons with claims admitted 
for insurance benefit included 2,455 for whom payment 
of unemployment allowances in supplementation of 
benefit had been authorised. The extension of the 
scheme of unemployment assistance as from April | 
has enabled considerable number of persons to qualify 
for unemployment allowances who, before that date, 
were not entitled to apply. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in April resulted in an increase of over 95,0001. in the 
weekly full-time wages of about 827,000 workpeople. 
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No important decreases were reported. The principal 
groups of workpeople affected by the increases were 
coal miners in Northumberland, Yorkshire, Leicester- 
shire, Nottinghamshire, Derbyshire, Warwickshire, 
North Staffordshire, South Wales and Monmouthshire, 
and Scotland ; female workers employed in engineering 
establishments in Great Britain and Northern Ireland ; 
pottery workers ; workpeople employed in the manu- 
facturing section of the cotton industry ; and vehicle 
builders and wheelwrights. The changes so far reported 
in the first four months of 1937 are estimated to have 
resulted in a net increase of about 287,000/. per week 
in the full-time rates of wages of 2,699,000 workpeople, 
and in a net decrease of about 10,3001. in those of 
87,000 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as inning in 
April was 115. In addition, 11 disputes which began 
before April were still in progress at the beginning 
of the month. The number of workpeople involved 
in the above disputes, including a a thrown 
out of work at the establishments where the disputes 
occurred, was about 79,000, and the aggregate duration 
of the disputes in April is estimated at about 480,000 
working days. 

As from: April 1, the Second Appointed Day under 
the Unemployment Act, 1934, the cost of unemploy- 
ment allowances, which had previously been charged 
to the Transitional Payments Account of the Unem- 
ployment Fund and re-imbursed to that Fund by the 
Exchequer, has been met from the Unemployment 
Assistance Fund, which is also re-imbursed by the 
Exchequer. For the period of four weeks ended 
April 24, expenditure on unemployment (excluding the 
cost of administration) amounted to approximately 
3,050,0001. The approximate cost of unemployment 
allowances (excluding the cost of administration) 
during the four weeks ended March 27 was 2,712,0001., 
and during the four weeks ended April 25, 1936, 
3,180,0001. 


Under the Labour Law of the State of New York 
factory owners are required to prevent the pollution 
of air in their workrooms and workplaces. All machi- 
nery appliances and apparatus creating dust or other 
impurities have to be equipped with proper hoods and 
pipes connected to an exhaust fan of sufficient capacity 
and power adequately to remove such dust or impurities. 
The exhaust fan must be in constant operation while 
the machinery is in use, and gases, fumes, vapours, 
dusts or other impurities have to be removed at their 
point of origin where practicable. Before installing a 
new ventilating system or making changes in an existing 
one, factory owners have to file plans with the Depart- 
ment of Labour and get its approval of them. 


At a conference on Wednesday last week between 
representatives of the Glasgow District Committee of 
the Amalgamated Engineering Union and representa- 
tives of the engineers who ceased work at Messrs. 
Beardmore’s Parkhead Works nearly eight weeks ago, 
it was decided to end the strike. The following state- 
ment was issued at the close of the meeting :—‘‘ The 
men will resume work without prejudice to their atti- 
tude that the present dispute is outside the negotiating 
machinery recognised by the Engineering and Allied 
Employers’ National Federation and the A.E.U. 
Immediately thereafter the conference with the firm 
will be resumed at the point where last broken off 
op the men’s claims, as submitted in writing or which 
can be regarded as having been intimated in regular 
form prior to the stoppage of work. Failing agreement 
at such a conference, both the national executives will 
be askea to convene a composite conference.” It was 
added that the men would resume work on Friday, 
and that the employers had undertaken to restart all 
former employees without exception. 


Judging from the elections which have taken place 
in the American motor car and steel industries, one 
of the aims of the Committee for Industrial Organisation 
is to become the sole and exclusive bargaining agency 
for all the employees in a plant, including craftsmen 
belonging to unions affiliated to the American Federa- 
tion of Labour. As was mentioned in these notes some 
time ago, the unions of craftsmen do not relish this 
prospect, and are taking the necessary steps to protect 
themselves. An identical Bill has been introduced in 
the House of Representatives and the Senate with the 
object of amending Section 9 of the National Labour 
Relations Act as follows :—** (6) The Board shall decide 
in each case whether, in order to insure to employees 
the full benefit of their right to self-organisation and to 
collective bargaining, and otherwise to effectuate the 
policies of this Act, the unit appropriate for the purposes 
of collective bargaining shall be the employer unit, 





craft unit, plant unit or sub-division thereof : Provided, 
however, that in any case where a majority of the 





employees of a particular craft shall so decide, the 
Board shall designate such craft as a unit appropriate 
for the purposes of collective bargaining.”” The Board 
referred to in the proposed amendment is the Labour 
Relations Board. vena diet 

Representatives of the Notts colliery owners, th 
Miners’ Industrial Union and the Mineworkers’ Federa- 
tion of Great Britain met at the Mines Department on 
Monday for the purpose of considering the terms on 
which an amalgamation of the{Nottinghamshire Miners 
Industrial Union and the Nottinghamshire Miners’ 
Association may be brought about. The parties, it was 
understood, had accepted the principle of amalgama- 
tion. The meeting was presided over by a neutral 
chairman—Mr. John Forster—and the hope was that 
a basis of agreement would be found in time to lay 
the terms before a national delegate conference of the 
Mineworkers’ Federation, which was due to assemble 
yesterday (Thursday). If no settlement is reached, 
the national strike notices will become effective 
to-morrow (Saturday), 


In accordance with the provisions of the Decree 
introducing the 40-hour week in the French metal- 
lurgical and metal-working trades, an Order issued by 
the Minister of Labour authorised the making up of 
time lost in slack periods, up to a maximum of 100 hours 
a year and one hour a day, in the case of the follow- 
ing operations: the repair of cylinders and crank- 
shafts, the manufacture of bicycles, motor-cycles and 
spare parts, the construction of wireless apparatus, and 
spare parts, accessories and valves for wireless apparatus, 
and the manufacture of electric batteries, heating and 
cooking apparatus, electric heating apparatus, metallic 
boxes, and photographic apparatus. 


According to Mr. Munz, the chief of the Press Service 
of the German Ministry of Labour, the German Govern- 
ment has no intention of abolishing the eight-hour day. 
In order, however, to ensure the success of the Four 
Years’ Plan, rigid or systematic enforcement of the 
provisions regulating hours of labour would have to 
be avoided. The Hours of Work Order allowed, he 
said, numerous exemptions which enabled economic 
requirements to be met without detriment to the 
workers’ interests. It was for the Labour Trustee to 
ascertain to what extent collective rules might be 
framed for the prolongation of normal hours of work 
up to a ma&imum of ten a day. Beyond that limit 
overtime might be sanctioned, but only in cases of 
imperative necessity and with the permission of the 
factory inspectorate. 


A communication received by the International 
Labour Office at Geneva states that the Lronfounders’ 
Union of Japan recently began a campaign for higher 
wages, while similar action has been taken by the staff 
of Messrs. The Tokyo Electric Lighting Company. The 
number of workers employed in these two branches of 
industry is 40,000. The central committee of the 
Japanese General Federation of Labour has adopted 
a resolution in which it points out that, although prices 
are rising rapidly as the result of the inflation, there is 
still a tendency to reduce wages. A demand for higher 
wages is thus inevitable, but it must not, it is stated, 
be pressed to the point of disturbing the social peace 
of the country. At all meetings organised by affiliated 
unions the questions of increased wages and improved 
working conditions must, however, be given thorough 
consideration, and, in order to ensure the success of 
the movement, executives must redouble their efforts. 


As a result of complaints against the excessive use 
made of overtime in various undertakings, the Austrian 
Federal authorities recently decided to place work and 
orders only with undertakings which strictly observe 
the statutory provisions relating to hours of work and 
which, whenever possible, avoid having recourse to 
overtime. A circular letter has been sent to the 
factory inspectors requesting them to see to the strict 
observance of the regulations and to issue overtime 
permits only when absolutely necessary. 


As was expected, the London Central Bus Com- 
mittee of the Transport and General Workers’ Union 
failed during last week-end to induce the executive 
council to call a sympathetic strike of tram and trolley 
bus men and the tram and trolley-bus men to 
embark on an independent, unofficial stoppage. 
Statements on the subject of the dispute by the 
executive council of the union and the Central Bus 
Committee were submitted to delegate meetings 0! 
the busmen on Monday and Tuesday. Negotiations 
with the Transport Board on the basis of the Court 
of Inquiry’s full report were begun by the executive 





council on Wednesday. 
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Fie. 2. 
THE ISLE OF MAN TURBINE 
STEAMERS ‘“ TYNWALD” AND 
“* FENELLA.”’ 


Tue situation of the Isle of Man constitutes a direct 
incitement to the maintenance of a packet service, 
and it is not surprising that such a service was in 
regular operation as long ago as 1767. When steam 
propulsion was introduced, one of the first vessels to 
qualify for the modern designation of “ channel 
steamer,” as early as 1819, included Douglas in her 
scheduled round trip between Liverpool, Port Patrick, 
and Greenock. Other and faster vessels followed, and 
the steamer traffic with the island had assumed rela- 
tively considerable dimensions by 1830, when the pre- 
sent Isle of Man Steam Packet Company was founded. 

he requirements of the mail contract, which the 





ENCLOSED PROMENADE ON SHELTER DECK. 


company has held uninterruptedly since 1831 and which, 
since 1879, has stipulated for a mail every weekday, 
led almost at once to a division of types in the fleet, 
a proportion of the ships being primarily designed to 
maintain the mail service under winter conditions, 
when the volume of passenger traffic could not justify 
the employment of the larger and faster vessels. It 
was with this duty as the main consideration that, in 
1936, the company ordered two new twin-screw turbine 
steamers from the Barrow shipyard of Messrs. Vickers- 
Armstrongs Limited. The accompanying illustrations, 
Figs. 1 and 2, which are reproduced from photographs 
by Mr. Stewart Bale, of Liverpool, represent the 
Fenella, the first of the pair to be completed, but 
the following particulars apply equally to the Tyn- 
wald, the two ships being sisters, and differing only 
in the style of decoration adopted for the public rooms. 








~_ 619 








They were launched on the same day, December 16 last, 
and have been constructed under the special survey of 
Lloyd’s Register to meet the Society’s requirements for 
an Al classification “ with freeboard for Irish Channel 
service.” Accommodation is provided for 1,936 pas- 
sengers under the Board of Trade “Steam 2” certi- 
ficate, or 2,065 passengers under the “Steam 3” 
certificate, for daylight runs in summer only. 

Berthing limitations at terminal ports virtually 
standardise the lengths of channel steamers, and 
the lengths of 327 ft. 7 in. overall and 310 ft. between 
perpendiculars do not differ greatly from those of 
earlier ships; but the tendency towards increased 
beam, on which we have commented before, is again 
in evidence, the moulded breadth being 46 ft. The 
moulded depth to the shelter deck is 26 ft. The high 
raked stem and cruiser stern are new to the Isle of 
Man Company’s fleet, and an interesting feature is 
that the stem, although of “soft” construction, is 
associated with a bar keel. A cellular double bottom 
extends for the full length, except in the boiler room, 
and is used for water ballast and feed-water, but not 
for the oil fuel, which is carried in deep wing tanks 
abreast of the boilers. Water ballast is also carried 
in the fore and after peaks, and fresh water under the 
lower deck forward, in a large tank built into the 
structure. There are eleven watertight bulkheads, 
continued up to the main deck, four being fitted with 
sliding watertight doors, hydraulically operated on the 
Stone system, and controlled from the bridge. Of the 
five decks, the shelter deck and main deck extend for 
the full length of the vessel, and the lower deck is also 
carried to the bow and stern, forward and aft of the 
machinery spaces. The promenade deck is 160 ft. long, 
with an additional 40 ft. constituting the boat deck, 
and is surmounted by a bridge deck 75 ft. in length. 
A portion of the main deck has been specially streng- 
thened for the carriage of motor ’buses. A streamlined 
rudder of the Oertz type is fitted, with steam-hydraulic 
steering gear controlled by telemotor. 

The propelling machinery, supplied by the builders, 
consists of Parsons turbines, driving two solid three- 
bladed manganese-bronze propellers through single- 
reduction gearing at 275 r.p.m. for a designed speed of 
21 knots. Each set comprises a high-pressure turbine 
of the impulse-reaction type, having a first-stage 
impulse wheel, with two rows of blades, and five 
stages of reaction blading, mounted on a forged-steel 
shaft; and a single-flow low-pressure ahead turbine, 
with eleven rows of reaction blades, on forged-steel dise 
wheels. For astern working a three-row impulse 
wheel is provided in the high-pressure ahead cylinder, 
exhausting to an impulse-reaction low-pressure astern 
turbine, with two impulse stages and five reaction 
stages, all mounted on disc wheels, in the low-pressure 
ahead casing. All the turbines have adjusting blocks 
of the Michell pivoted-pad type, and are fitted with 
the customary labyrinth and carbon packing. At the 
full ahead output of 8,000 shaft horse-power the high- 
pressure turbines run at 3,130 r.p.m. and the low- 
pressure turbines at 1,935 r.p.m. The maximum 
astern power is approximately 70 per cent. of the ahead 
power. Each turbine drives a separate double-helical 
pinion of nickel steel, supported in end bearings and 
engaging with a main gear wheel, constructed with a 
forged-steel rim, shrunk on a cast-iron centre, flexible 
couplings being interposed between the turbines and 
their respective pinions. The gear teeth are of the 
Vickers-Bostock-Bramley “ enveloping’? form, lubri- 
cated under pressure. The propeller thrust is taken 
on Michell thrust blocks. The turning gear is hand- 
operated. On the outboard sides of the turbines are 
main condensers of the regenerative type, of 9,420 sq. ft. 
aggregate cooling surface, designed to maintain a 
vacuum of 29 in. with sea-water at 55 deg. F. 

Steam is supplied by three Babcock and Wilcox 
marine-type oil-fired boilers, also constructed at 
Barrow, and having a total heating surface of 13,560 
sq. ft. The designed working pressure is 250 lb. per 
square inch. Air for the closed stokehold system of 
forced draught is provided by two electrically-driven 
double-inlet fans manufactured by Messrs. James 
Howden and Company, Limited, of Glasgow. Two 
Simplex oil-fuel sets are fitted, of which one is a stand- 
by, each unit consisting of a heater and a steam- 
driven pump. Of the remaining auxiliary machinery, 
all the pumps are steam-driven except the fresh-water 
pumps and an emergency bilge pump, which are driven 
by electric motors. 

The electrical equipment consists of two main 
generating sets of 150 kW each, and an emergency set 
of 35 kW, driven by a Diesel engine, all three sets 
supplying direct current at 220 volts. The steam sets 
comprise single-stage impulse turbines, running at 
9,000 r.p.m., and designed to use steam at 160 lb. per 
square inch, though capable of taking steam at the 
full boiler pressure. These drive, through double- 
helical gearing, compound-wound dynamos running 
at 1,200 r.p.m., both delivering through a 750-ampere 
double-pole change-over switch to a five-panel main 
switchboard fitted with a 750-ampere, double-pole 
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cirouit-breaker and the usual overload and no-volt 
releases, magnetic blow-out, &c. The six-cylinder 
oil engine of the emergency set, which develops 
57 brake horse-power at 1,000 r.p.m., is directly coupled 
to the generator, and is situated amidships, on the 
port side of the main deck, whence it feeds a separate 
switchboard, fitted with a double-pole circuit-breaker 
of 300-amperes capacity, but otherwise generally 
similar to the main distribution boards. 
are either of the totally-enclosed waterproof marine 
type, or have enclosed ventilated drip-proof cases, 
according to their positions and duty, and are of 
variable speed, where necessary, being controlled by 
field regulators. 

Electric radiators are fitted the passenger 
crew accommodation, and the three 12}-h.p. 
winches are also electric. The remaining deck mach 
inery, however, is steam-driven, comprising a windlass 
and capstan forward for working the anchors and for 
warping, and a steam-and-hand warping capstan aft. 
For the fire alarm and telephone circuits, two storage 
batteries are carried, each containing 11 Exide 
cells, charged from the ship's 220-volt system, and 
having a capacity of 64 ampere-hours at a 10-hour 
discharge rate. 

Life-saving and other safety equipment is designed 
to conform to the latest Loadline and Safety Convention 
standards, and includes six lifeboats, fitted with Fleming 
hand-propelling gear and stowed under Columbus 
davits. Buoyant deck seats and rafts are also provided, 
sufficient, with the boats, for the safety of all on board. 
Fire protection is ensured by fire-screen bulkheads, 
dividing the vessel into three compartments, and a 
Grinnell sprinkler system is also installed throughout. 
As required by the Board of Trade, a fire-foam instal- 
lation is fitted in the boiler room, for use in the event 
of an oil-fuel fire. 

The passenger accommodation includes, on the lower 
deck, three first-class saloons for a total of 146 pas- 
sengers, and a third-class saloon to hold 80 passengers. 
The third-class lounge and dining saloon, on the after 
part of the main deck, accommodate, respectively, 46 
and 39 passengers. Provision rooms, including a cold 
room operated by a Hallmark refrigerating machine, 
are on the starboard side of the main deck, and forward 
is the first-class dining saloon, seating 86 persons at 
smal! tables. A first-class sleeping cabin, with double 
berth sofa seats, for 56 lady passengers, is arranged on 
the shelter deck, extending across the rounded bridge 
front; and eight private cabins are arranged on this 
deck and the promenade deck. The first-class lounge 
occupies the forward 50 ft. of the promenade deck, for 
the full beam of the ship; and abaft the lounge, in a 
deckhouse, is situated the smoking-room and bar. At the 
after end of the promenade deck is a ladies’ cabin 
for third-class passengers. Wide promenading spaces 
are provided, as shown in Fig. 2, on page 619, Beclawat 
sliding windows being fitted in the side screens on the 
promenade deck. The enclosed rooms are warmed and 
ventilated on the Thermotank system. 

On trial in the Firth of Clyde, on April 21, the Fenella 


in and 


averaged 214 knots as the mean of two full-power runs | 


on the Arran measured mile, thus exceeding the guaran- 
teed contract speed by half a knot; and during the 
subsequent six hours’ fuel consumption trial at the 
designed speed of 21 knots, the machinery developed 
continuously 8,250 shaft horsepower, with a fuel-oil 
consumption stated to be well within the guaranteed 
figure. 
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ll tons per square inch, that the overstress | 
employed was about 17 per cent. above the endurance 
limit. Table I shows that the virgin material failed | 
} after 183,000 cycles at 11-7 tons per square inch. | 
| After overstressing other specimens at about + 13 tons 


80 


| per square inch for 15,280 and 30,100 cycles, and 
| subsequently testing at 11-8 tons per square inch, 
|the material showed a longer life than the virgin 
material at the same stress, indicating that the brief 
| period of overstressing had strengthened the material. 
| However, when the overstressing was carried out to 
| 45,720 cycles, the effect was to decrease the life of the 

specimen. The criterion here used for strengthening | 
|is the comparison, after overstress, of the number of | 
| cycles which the specimen could withstand at a subse- | 
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Fig. 3. S-N DIAGRAMS 


on a 0-49 per cent. and a 1-20 per cent. carbon steel, 


| both in the sorbitic condition, and are summarised 


in Table II. 

These results indieate first of all that different 
materials respond in different ways to overstress, since 
20 per cent. of overstress for 5,000 cycles produced 


Taste II. 


0-49 per cent. Carbon Steel, Sorbitic. 


Overstress Number of Cycles Reduction of 


per cent. Applied. | Endurance Limit 
10 5,000 0 
20 5,000 0 
20 5,000 11 
29 1,000 0 
35 1,000 4 
ita 100 0 
1-20 per cent. Carbon Steel, Sorbitie. 
20 5,000 12 
20 10,000 14 


| much more damage in the 1-20 carbon steel than in the 


0-49 carbon steel. However, it should be noted that 
the endurance limit for the 1-20 carbon steel was 
92,000 Ib. per square inch, and for the 0-49 carbon 
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| quent lower stress, with the number of cycles which a 
| virgin specimen could withstand at the same lower 
stress. 

The results obtained by the writer, which will be 
| discussed later, indicate that the above criterion of 
strengthcning seems to be valid. These results showed 
| that when a certain overstress increased the endurance 


Taste I. 


Many machine parts are likely to be subjected for | 


brief periods to stresses which exceed the endurance | 
For this reason it is of consider- | 


limit of the material. 
able interest to know what effect such stresses have 
on the properties of materials. A more fundamental 
problem, which has not yet been solved, is to determine 
what is going on in a material when it is subjected to 
which will finally failure. 
process, which is of interest in this connection, is the 
strengthening caused by understressing. The present 
tests were designed to obtain some additional facts 
regarding these various pnenomena. The term over 
stressing will be used to mean the application of cyclic 
stresses above the endurance limit, and the term undet 
stressing to mean the application of cycli: 
below the endurance limit. 

Previous Results isolated 
facts regarding overstressing have been noted in the 
past. In a paper published in 1910,* J. H. Smith 
reported the results shown in Table I, which were 
obtained on a 0-19 per cent. carbon steel which had 
been annealed to 900 deg. C. 

The endurance limit of the virgin material was about 


stresses cause 


stresses 


on Overstressing. Some 








* Journ. Iron and Steel Inst., vol. ii, page 246 (1910) 


Another | 


Overstressing Subsequent Stressing. 


Unit Stress Number of Unit Stress. Cycles for 


Tons per sq. in Cycles ms per sq. in Rupture. 
None 3-0 77.000 

11-7 183,000 

12-8 15,280) l1l-s 284,520 

12-9 10,100 11-8 222,000 

13-2 45,720 11-8 97,440 


limit, which it rarely did, then the subsequent life at 
a lower stress could be greater than that of virgin 
material at the same lower stress. When over-stressing 
did not increase the endurance limit, then the life 
| at a lower stress was always less than for virgin material 
at the same lower stress. 

| H. F. Moore and the writer reported some results 
on overstressing in 1921.* In these tests a series of 
specimens was overstressed the desired amount, after 
which fatigue tests were made to determine the new 





endurance limit. The experiments were carried out 


* Univ. of Illinois Bulletin No. 124. 





steel only 48,000 lb. per square inch. Therefore, 
20 per cent. of overstress represents almost double the 
amount in pounds per square inch for the former as 
compared with the latter. 

The results also indicate that for the same number 
of cycles the higher percentage of overstress produced 
the greater damage; and for the same percentage of 
overstress the greater number of cycles produced the 
greater damage. Finally, some of the results indicate 
that overstress did not always produce damage. 

Moore and Jasper* reported some results on the 
effect of overstress, of a different type, in which axial 
tensile loads were applied twenty times, producing 
stresses greater than the endurance limit by amounts 
from 15 per cent. to 70 per cent. The material was 
0-49 per cent. carbon steel in the sorbitic condition, 


| having an endurance limit of 48,000 lb. per square in h. 


After the overstress, the new endurance limit was 
determined in a rotating-beam test without repolishing 
the specimens. The endurance limit was not affected 
appreciably until the overstress applied approached 
the static proportional limit, which was about 41 per 
cent. above the original endurance limit. For stresses 
near or above the proportional limit the endurance 
limit was decreased from 18 per cent. to 23 per cent. 
There was very little difference in the fatigue results 
whether the specimens were tested immediately after 
the overstress, were immersed in boiling water, or were 
rested three months before testing. 

Moore and Jaspert did some further work on the 
effect of overstress in reducing the endurance limit 
in rotating-beam tests. Specimens of 0-49 per cent. 


* Univ. of Illinois Bulletin No. 136 (1923). 
Univ. of Ilinois Bulletin No. 142 (1924). 
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carbon steel in the sorbitic condition were subjected 
twenty times to tensile loads producing 70 per cent. 
of overstress. The endurance limit was reduced 17 per 
cent. when the specimen was polished after the over- 
stress, as compared with a reduction of 23 per cent. 
when the specimen was not polished. 

Specimens of 0-49 per cent. carbon steel annealed 
and polished had an endurance limit of 32,000 Ib. per 
square inch. Similar specimens subjected to twenty 
applications of 80 per cent. tensile overstress and then 
repolished had the endurance limit reduced to 31,000Ib. 
per square inch. Specimens which were annealed 
and polished and then re-annealed and repolished had 
an endurance limit of 33,000 Ib. per square inch. When 
annealed specimens were subjected to twenty applica- 


Fig.4. DAMAGE CURVES FOR 0-27 PER CENT. CARBON STEEL 
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decreased modulus of elasticity. Two other specimens 
were overstressed at +15 tons per square inch for 
20,000 cycles, which represented an overstress of 15-4 
per cent. For completely reversed stresses these 
specimens showed a yield after the overstress at about 
14-2 tons per square inch. This was still an increase, 
but was not as great as in the first test. 

Similar tests were made for the case of unsymmetrical 
overstress, that is, cases in which the steady stress was 
not zero. A specimen was brought into the cyclic state, 
which implied equal yield stresses in tension and com- 
pression, and was then loaded with alternating stress 
and superimposed steady stress up to the yield limit. 
The range of stress was increased to the required over- 
stress value by speeding up the motor. Yielding 
then occurred, and when 
the specimen had finished 




















that the endurance limit had been increased by 10 per 
cent. 

In some of the S-N diagrams which French shows in 
his paper he drew a second curve which he called the 
“probable damage line.’ This line was below and 
to the left of the original S-N curve and gradually 
merged with the original curve at the endurance limit. 
This line was intended to represent the unit stresses 
and corresponding numbers of cycles to which speci- 
mens could be overstressed without damage. To 
determine this line he subjected overstressed specimens 
to stresses at the endurance limit of the virgin material 
or at higher stresses. For instance, if the specimens 
after overstressing were subjected to stresses higher 
than the endurance limit and showed a life equal to 
or greater than the virgin material at the same stress, 
he concluded that the overstress had done no damage. 
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tions of 80 per cent. tensile overstress and then re- 
annealed and repolished, the endurance limit was reduced 
to 30,000 lb. per square inch. Annealed specimens, 
subjected to twenty applications of 40 per cent. tensile 
overstress, and then re-annealed and repolished, had 
an endurance limit of 29,300 Ib. per square inch. 
Evidently there was no benefit obtained from re- 
annealing and repolishing. 

Some heat-treated 1-20 per cent. carbon steel, which 
had an endurance limit of 85,000 Ib. per square inch, 
was subjected to a single tensile overstress of 78 per 
cent. Subsequent fatigue tests showed that the endu- 
rance limit had been reduced by 24 per cent. when 
the specimens were not polished after overstress. 

These results indicate that both the heat-treated 
0-49 per cent. and the 1-20 per cent. carbon steels 
were much more sensitive to overstress than the 
annealed 0-48 per cent. carbon steel. 

In 1929, Smith, Connor and Armstrong reported* 
some results on overstress in a paper on “ The Corre- 
lation of Fatigue and Overstress.””’ They quoted the 
results obtained by Moore and the writer, summarised 
in Table II, and stated that these results contradicted 
their conclusion that stress above the endurance limit 
improved the endurance properties. 

In their tests they used a 0-19 per cent. carbon steel 
which had an endurance limit of about +13 tons per 
square inch. They overstressed this material at 15-7 
tons per square inch for 10,000 cycles, using completely 
reversed stresses in direct tension and compression. 
After the overstressing, the test was not continued at a 
lower stress to determine whether the endurance limit 
was greater or less than 13 tons per square inch. 
Instead, the yield range of the material in its altered 
condition was determined. This yield range is believed 
by J. H. Smith to correspond to the endurance limit. 
The yield range was determined by means of an alter- 
nating range of stress plus a superimposed steady stress. 
The specimen could be subjected to alternating stresses 
by means of rotating masses, and to steady stress in 
either tension or compression by means of a coiled 
spring. The specimen was subjected to a fixed alter- 
hating range and a small amount of steady stress. The 
steady stress was applied cyclically, first in tension and 
then the same amount in compression. The steady 
stress was increased by increments in this manner 
until a yield occurred, as indicated by mirror apparatus. 
The stress corresponding to this yield was taken to be 
equal to the endurance limit. 

_For the overstressed specimens mentioned above the 
yield range for zero steady stress was +15-4 tons per 
Square inch, which was only 0-3 tons per square inch 
less than the stress used in overstressing. The straight 
line of the so-called Bauschinger range showed a 
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was reduced to the original value. The new yield 
range was then investigated, in tension first if the 
overstress was tensile, or in compression if the over- 
stress was compressive. The results obtained are 
shown in Table IIT. 

It should be pointed out that the tests for symmetrical 
overstress involved a definite number of cycles of 
overstress, while for the unsymmetrical overstress there 
is no statement made as to the number of cycles of 
overstress which were applied. It will be shown later 
that this is an important difference, because the 


Taste III. 
Tension. 1] Compression. 
i 
eatin > es 2 oe 
Overstress, per | 1} | 
cent. ..| 13-9 | 18-9 | 16-8 || 14-5 | 20-7 | 18-4 
Increase in yield | | } 
stress, per cent...| 13-4 | 20-5 | 21-9 || 18-0 | 24-4 | 23-6 
j | | 
TABL 
omen arene sweenineamialngiiaiin ee 
Ultimate 
Material. | Tensile Strength. Yield Point. 
Lb. per sq. in. Lb. per sq. in. 
0-27 per cent. C. steel 78,500 52,200 
0-62 per cent. C steel 134,500 64,800 





writer’s tests show that the number of cycles of over- 
stress applied greatly influences the amount of damage 
which such overstress causes. 

The contention of Smith, Connor and Armstrong is, 
therefore, that if the yield stress is increased by over- 
stress then the endurance limit is also increased. Had 
their yield tests been verified by determining the 
endurance limit after overstressing, there would be 
no question about accepting their conclusions. In the 
absence of such endurance tests there was no certainty 
that their conclusions were sound. There was the 
further fact that their conclusions were not in agree- 
ment with the results obtained by H. F. Moore and 
the writer, shown in Table II. It seemed desirable, 
therefore, to carry out further experiments in which 
the endurance limit would be determined by fatigue 
tests after the specimens had been overstressed. 

H. J. French has also reported* some results on 
overstressing. In one case he was dealing with a heat- 
treated nickel-silicon steel whose endurance limit was 
100,000 Ib. per square inch. He subjected specimens 
of this steel to 25 per cent. overstress for 50,000 cycles, 
and to 50 per cent. overstress for 25,000 cycles. Subse- 
quent testing of these overstressed specimens indicated 








. ‘ Journ. Iron and Steel Inst., Part 11, page 267 (1929) ; 
NGINEERING, vol, cxxviii, page 605 (1929). 





mining the effect of various percentages of overstress 
for various numbers of cycles in increasing or decreasing 
the endurance limit, it was desired to obtain informa- 
tion of a more fundamental nature. Fig. 1 shows an 
ordinary S-N curve in which 8 is the unit stress to 
which the fatigue specimen is subjected, and N is the 
number of cycles necessary to cause failure. The 
natural scale is used for plotting S and a logarithmic 
scale is used for N. It is obvious from the figure that 
the region shown shaded, which is above the endurance 
limit and to the left of the S-N curve, is the portion of 
the diagram in which fatigue cracks must be initiated. 

At present there is no commonly accepted theory 
regarding the action which causes materials to fail in 
fatigue. There is also little information regarding the 
manner in which the properties of a material are being 
changed, while it is subjected to stresses which will 
finally cause failure. It seemed desirable, therefore, 
to initiate tests which would have for their object the 
determination of some of the changes which occur in a 
material on its journey toward failure. Such tests 





E IV. 
— os Seen — —_ 
Percentage Percentage Kndurance 
| Elongation Reduction Limit. 
in 2 in. | of Area. Lb. per sq. in. 

B | a 

34°3 62-1 34,000 
14-0 20-0 | 48,800 


would be an attempt to break down a fatigue test into 
small stages, with the hope that a study of the condition 
of the material at each stage might make available 
some new facts regarding the behaviour of material 
under fatigue action. 

Suppose that A in Fig. 1 represents a unit stress 
10 per cent. above the endurance limit. Some of the 
questions which may be asked are the following : 
What happens when a specimen is stressed at 10 per 
cent. overstress along the line A-B for various numbers 
of cycles ? Does the damage done by the overstress, 
if any, depend primarily on the percentage of over- 
stress, or on the ratio which the number of applied 
cycles bears to the maximum possible number, corre- 
sponding to the point B? When the overstress is 
carried further and further along A-B, how does the 
percentage of damage which results vary with the 
number of applied cycles? Is the damage caused by 
overstress permanent, or may it be ona by subse- 
quent understress ? In overstressing along the line A B 
is there any evidence forthcoming that a crack has been 
developed ? The machines available for the fatigue 
tests were of the rotating-beam type, designed by R. R. 
Moore, in which the specimen is subjected to completely 
reversed stresses in tension and compression. The 





* Trans. Amer. Soc. Steel Treat., page 899 (1933). 





fatigue specimen employed is shown in Fig. 2. 
























































622 


The two materials which will be discussed were a| 
0:27 per cent. and a 0-62 per cent. carbon steel. These 
steels were obtained in the form of } in. round bars, 
and were tested as received. Some of the mechanical 
properties of these materials are given in Table IV. | 

The first series of tests subjected different specimens | 
to various percentages of overstress for a run of 20,000 
cycles. In making these tests a series of specimens was 
subjected to the desired percentage of overstress, and 
each specimen was subsequently tested at a lower 
constant stress to determine the new endurance limit. 
For each overstress enough specimens were tested so 
that the endurance limit might be determined to the 
nearest one per cent. In every case results were 
obtained for specimens which failed and for others 


which did not fail. The specimens which did not fail 


were at first tested to 20 million cycles, but this was! small differences in the number of cycles used in over- | 


TABLE V. 


ENGINEERING. 


These facts led to the conclusion that in order to 
outline the curve showing the effect of overstress in 
reducing the endurance limit, it would be necessary to 


carry the overstressing tests as far along the line A B, | 


shown in Fig. 1, as it was possible to go. Table VII 
will make clear what was desired. 


Table VII shows various percentages of overstress 


| . 
and the average number of cycles necessary to cause 


failure at these stresses, taken from Fig. 3. For 
example, with the 0-27 per cent. carbon steel at 
10 per cent. overstress, it would be desirable to test 
different specimens to various points along the line A B 
in Fig. 1, approaching a limit of 350,000 cycles. For 
the 0-62 per cent. carbon steel at 10 per cent. over- 
stress it would be desirable to make similar tests 
approaching a limit of 140,000 cycles. For such tests 


0-27 per cent. Carbon Steel 
Number of cycles 20,000 20,000 20,000 20,000 20,000 
Percentage of overstress 10 15 20 25 30 
Increase or decrease of endurance 
limit, per cent 1-0 1-0 2-0 4-0 10-0 
0-62 per cent. Carbon Steel 
Number of cycles 20,000 20,000 20,000 20,000 20,000 
Percentage of overstress 10 15 20 25 0 
Increase or decrease of endurance 
limit, per cent 4-0 11-0 12-0 17-0 
TABLE VI 
0-27 per cent. Carbon Steel 
Number of cycles 20,000 40,000 60,000 80,000 100,000 
Percentage of overstresas 10 io 10 10 10 
Increase or decrease of endurance 
limit, per cent 1-0 8-0 1-0 3-0 5-0 
Percentage of overst ress ») 20 20 20 20 
Increase or decrease of endurance 
limit, per cent 2-0 8-0 14-0 16-0 21-0 
0-62 per cent. Carbon Steel 
Number of cycles 20,000 40,000 60,000 80,000 100,000 
Percentage of overstress 10 10 10 10 10 
Increase or decrease of endurance 
limit, per cent 4-0 -7-0 | - 10-0 12-0 13-0 
Percentage of overstress 20 20 20 20 20 
Increase or decrease of endurance 
limit, per cent 12-0 — 22-0 
TABLE VII 


0-27 per cent. Carbon Steel 





Number of 
Cycles for Failure 


Unit Stress 


Overstress, Corresponding to 


Per cent | Overstress at this Stress. 
Lb. per sq. in 

10 7,400 $50,000 

15 10.100 | 220,000 

20 40,800 130,000 

25 42,500 90,000 

30 44,200 60,000 


later changed to 10 million cycles. Since the S-N| 
curves became horizontal at 3 million cycles or less, 
it is evident that 10 million cycles was sufficient to 
determine the endurance limit. Fig. 3 shows the S-N | 
curves for virgin specimens of the two steels, the | 
endurance limit being 34,000 Ib. per square inch for the 
lower carbon steel, and 48,800 Ib. per square inch for 
the higher carbon. Some of the first results obtained 
are shown in Table V. Some further results which 
were next obtained are shown in Table VI. 

In Table V the number of cycles of overstress was | 
kept constant and the percentage of overstress was 
varied. In Table VI the vercentage of overstress was | 
kept constant and the number of cycles was varied. | 
Examination of the decrease of endurance limit in the | 
two tables for the various combinations shows that | 
the results, while fairly consistent, are not always | 
perfectly consistent. ; 

An inspection of Fig. 3 shows that such results may 
be expected. For the 0-27 per cent. carbon steel this 


| 


figure shows results for five specimens which were all | line indicate the percentage of overstress used, and the | because the increase in the planting o 


tested at 37,400 lb. per square inch. The specimen | 
showing the least endurance failed at 315,000 cycles, | 
while the strongest failed at 553,000 cycles, a difference | 
of over 230,000 cycles. It is obvious, then, that if 


specimens which are presumably alike can show euch | 
ifferences in the cycles for failure, that a difference of 
only 20,000 in overstressing tests may produce results | 


which are not always quite consistent. 


0-62 per cent. Carbon Steel 


Number of 
Cycles for Failure 


Unit Stress 


Overstress Corresponding to 


Per cent Overstress at this Stress. 
Lb. per sq. in. 

10 3.700 140,000 

15 96,200 88,000 

20 58,700 58,000 

25 61,100 32,000 

1) 63,500 14,100 


stressing would not obscure the general trend of the 
curve showing the effect of overstress on the endurance 
limit. 

From various attempts to plot the results of over- 
stressing tests another fact became apparent. 
results indicated that there was.a relation between the 
reduction of endurance limit and the ratio which the 
number of cycles used in overstressing bore to the 
total possible cycles at that stress, corresponding to 
points such as B in Fig. 1. The tests showed that this 


ratio, which will hereafter be called the cycle ratio, | 


was an important factor. If this ratio was kept con- 


stant for different percentages of overstress, apparently | 


the percentage of damage would be approximately the 
same, at least for some materials. In this discussion, 
percentage of damage will mean the percentage by 
which the original endurance limit is reduced due to 
overstress. 

The results of the overstressing tests were plotted as 
shown in Fig. 4 and 5. The ordinates above the zero 


points vertically below the upper points indicate the 
percentage by which these overstresses reduced the 
endurance limit. The abscisse indicate the cycle 
ratios. The number of cycles of overstress corresponding 
to a cycle ratio of 100 per cent. is shown in Figs. 4 
and 5 for 10 per cent., 20 per cent., and 30 per cent. of 
overstress, 

Fig. 4, which represents the results obtained for the 





The | 
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|0-27 per cent. carbon steel, indicates that up to a 
cycle ratio of about 20 per cent. the cycle ratio is the 
controlling factor, since the percentage of damage is 
practically the same for a given cycle ratio whether 
the overstress is 10 per cent., 20 per cent. or 30 per cent. 
Beyond a cycle ratio of 20 per cent. the damage curves 
deviate from each other, the higher percentages of 
overstress producing greater damage for a given cycle 
ratio. All three curves indicate that for large cycle 
ratios the slope of the curve decreases, and the curves 
seem to approach the horizontal. Fig. 5 shows a 
similar diagram for the 0-62 per cent. carbon steel. 
The damage curve for 10 per cent. overstress lies 
distinctly higher than those for 20 per cent. and 30 per 
cent. overstress, and the points for the latter two 
curves practically coincide. 


(To be continued.) 








RESEARCH IN AUSTRALIA. 


THe Council for Scientific and Industrial Research 
|of the Commonwealth of Australia was formed in 
| 1926 by the re-organisation of the Institute of Science 
and Industry. This, in turn, had been established 
by the Government six years previously. The former 
body has therefore accomplished a decade of useful 
work and the opportunity has been taken to prepare 
a Review of Progress, which is published by the Council 
at 314, Albert-street, East Melbourne, C.2. 

As regards organisation, the Couneil carries on its 
work through six State Committees, which advise 
on general matters and, in particular, on questions of 
investigation and research. The Council itself consists 
of three members, who are nominated by the Common 
wealth Government, of the chairmen of the State 
Committees, and of co-opted members. The major 
portion of the work is organised in five divisions : 
Plant Industry, Economic Entomology, Animal Health 
and Nutrition, Soil Research and Forest Products, 
| each under a Director. There is also a section of food 
| preservation and transport. Two research stations 
for viticultural and citricultural work respectively are 
| maintained. In addition, work is carried out on fuel 
problems and by the Radio Research Board. Hitherto, 
attention has been given almost exclusively to problems 
affecting the primary industries, but secondary indus- 
| tries are now to be included and the maintenance of the 
| basic standards essential for high precision work is 
|to be undertaken. 
| The object of the work of the Forest Products 
Division is to provide information which will lead to 
|the full and proper exploitation of the Common- 
| wealth’s timber resources. Hitherto, though a great 
variety of native timbers has been available, many with 
| considerable commercial value and possessing special 
| properties, these have not been utilised to the best 
| advantage. Indeed, potentially valuable woods have 
| been destroyed wholesale, because their properties 
| were unrecognised. The net result is that Australia 
| pays enormous sums for imported timber for purposes 
| for which native wood could be utilised. To correct 
this, considerable educational work has been under- 
| taken with satisfactory results. It was also recognised 
at an early stage that the trade required help in dealing 
| with seasoning problems and the adoption of kiln 
drying was therefore encouraged. The result has 
been that the number of kilns in use increased from 
120 in 1929 to 376 in 1936. 

To measure the moisture content of the wood, a 
necessary preliminary to efficient seasoning, a simple 
| meter giving easy and rapid results has been devised. 
The use of certain preservatives has also been advocated 
and the economic importance of this is shown by the 
fact that the annual bill for replacement of such 
commodities as sleepers, telegraph poles, and bridge 
|timbers amounts to over 1,000,000/. To ensure the 
utilisation of native timbers, accurate data regarding 
their density, strength and shock-resistance is being 
collected, and investigation into their structure is being 
made. A machine has been installed for testing the 
strength of boxes, crates and containers, and researches 
| have also been made into such questions as glues, insect 
pests, tanning bark, and the chemical properties of 
hardwood fibres. 
| As far as food preservation is concerned, the tech- 
|nique devised at the Low Temperature Research 
| Station at Cambridge has been successfully applied 
to the safe storage of chilled beef. Work has also been 
carried out on the preservation and storage of fruit, 
citrus, this being particularly pressing 
f oranges during 
| recent years has been so great that a very large quantity 
| of fruit over and above that required for domesti 
consumption is being produced. The most suitable 
| comperatures for storing fruit from different localities 
land picked at different stages of maturity and the 
| influence of locality and maturity factors on the length 
| of storage life are therefore being investigated. Similar 
| work is being done on plums, pears and bananas. 
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WELDED STRUCTURAL-STEEL 
WAREHOUSE. 
AN interesting example of structural-steel welding, 
in which careful attention was paid to stress considera- 
tions and detail costs, is furnished by the new show- 
room and warehouse recently built by Messrs. Buck and 
Hickman, Limited, as their Birmingham headquarters 
As the firm is interested in welding equipment and 
materials, it was considered appropriate that the steel- 
work for the new structure should be built-up with 
Welded joints. Immediately this decision had been 
made, difficulties were raised by the architects, who 
stated that designs for an arc-welded building would 
not be accepted by the City Surveyor. This opposition 





of the methods proposed and a reluctance to take 
responsibility for them. 

A brief discussion of the problem involved will make 
clear the considerations which had to be kept in mind. 
As welded joints are rigid, they must be so treated in 
the calculations, and the whole framework dealt with 
as a monolithic structure. It is in virtue of this pro- 
perty of welded joints that a large percentage of the 


|saving of material, as compared with riveted joints, 


may be made. Beam sections may be reduced in a 
ratio of 2 to 3, representing the difference between the 


, we . 
bending moment, gy ina free-ended beam and that, 


we , . a ; 
ia im a fixed-ended beam. A fixed end induces a 


would appear to have arisen from lack of experience | greater bending moment in the stanchion, but if each 


member is made continuous with the next by a suit- 
ably-designed joint, then intermediate stanchions carry 
only direct load and are not subjected to bending. The 
end stanchions, only, will carry the extra bending 
moment. In spite of the economy which may be effected 
in this way, and the opportunity for originality in 
design, the architects concerned decided to make a 
compromise and to design a partially steel-framed 
building, using existing walls to carry’one end of some 
of the new beams, 

It was intended to use Fleetweld electrodes through- 
out the work. Tests, made by Lloyds, of welds made by 
these electrodes gave the following results :— 

Ultimate tensile stress ... 27-31 tons per sq. in. 

Elongation on 2 in. . 25 per cent. to 30 per cent. 

Bend round 2¢ . 180 deg. without fracture 

Izod impact . 30 to 70 ft.-Ib. 


As these values are considerably higher than was 
necessary for the work under consideration, it was pro- 
posed that the higher permissible stress values given 
in the Lincoln Procedure Book should be employed. 
With this end in view, and at the request of the Bir- 
mingham City Surveyor, test-pieces were made in 
accordance with the B.E.8.A. specification for the 
welding of structural steelwork. Two of the test-pieces 
were arranged to cause fracture through a fillet weld 
when one was stressed parallel to the weld and the 
other at right-angles. Tests on these pieces gave an 
average shear value in both directions of 29 tons per 
square inch. The majority of the butt-welded plate 
test-pieces broke outside the weld and in various 
positions on the test-piece. As a result of these tests, 
which were personally witnessed by the City Surveyor, 
it was agreed that the higher stress design figures given 
in the Lincoln Procedure Book should be adopted. The 
figures are :— 

3 in. fillet 

hm. » 

In the calculation of the beam loads, the floor loads 
were considered to be uniformly distributed. When the 
appropriate sections had been determined by calcula- 
tion, these actual sections were adopted, no allowance 
having to be made for reduction in area due to rivet 
holes. This represented an immediate saving of material 
and also reduced the calculation work and the amount 
of detail drawing. Standard joists were used for the 
beams and in most cases it was necessary to attach 
plates to the flanges to bring them up to the required 
section modulus. The number of {-in. rivets, at a given 
pitch, which were necessary to transfer the shear from 
the joist to the plate was determined from published 


3,750 lb. per lineal inch of weld. 
2,500 ” ” ” 








tables and, using the Lincoln Procedure Book, equivalent 
welded sections were found for each particular set of 
rivet quantities. 

The simplicity of the details of welded structural 
work may be illustrated by a consideration of the 
function of the actual welds. In almost all structural 
joints the members concerned meet at an angle, very 
frequently at rightangles. This involves the use of fillet 
welds. Such a weld is deposited to form equal contact 
surfaces with each member, that is the weld is roughly 
an equilateral triangle, as illustrated in Fig. 1. The 
usual nomenclature for a weld of this kind is :— 
L = leg (or surface fusion line with parent metal) ; 
W = width; and T=throat. It will be clear that 


In any properly-made weld, T is always 


the smallest dimension, so that it is along the line of T 
that failure would take place. This dimension is con- 
sequently the basis of all strength calculations for 
welds of this type. As it is, however, generally more 
convenient to refer to the size of a weld by its width, 
tables of fillet weld strength are usually expressed as 
the safe load for a given width of weld per unit length 
(usually an inch), together with the length equivalent 
to a given number of rivets. 

The rivet and equivalent weld-length Table for 
Fleetweld electrodes is as below :— 








Rivet Length of Equivalent Fillet 
Shear Weld. 
Rivet Value a 
Diameter. at | 
12,000 Ib. W : W = W : W « 
per sq. in. | tin. | fin.| fin. | gin § in 
In. In. In. In. In. In. 
3,301 24 | 2° | wf] 1 
i 7,216 | 3h 24 | 2% | i 1 
1 9,425 | 4 | 34 2} 2h 14 
In the attachment of the plates to the beams, in the 


case under consideration, calculation showed that in 
no case would it be necessary to exceed a }4-in. fillet 
weld deposited at intervals along the flange joint, as 
in Fig. 2. It was decided, however, that, for the sake 
of the appearance, a smaller fillet should be used, 
deposited continuously along the length of the joint. 
The calculated welds for the stanchion plates were of 








very similar dimensions, and in this case also a con- 
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tinuous }-in. fillet weld was adopted. Other long joints 
were required for connecting angles to the floor-beam 
webs for carrying floor joists. As the loads were small, 
involving only small weld areas, and as the beam webs 
would subsequently be covered, intermittent welding 
was in this case adopted. The toe and heel of one 
leg of the angles were connected to the web by welds 
4 in. long with 8-in. spaces between them. 

As the City Surveyor required that all beams should 
be freely supported, it was necessary to design the 
joints in such a way that they could be considered 
equivalent to pin-joints. As a welded joint is essenti- 
ally a rigid one, this created some difficulty. The matter 
was dealt with in the way illustrated in Fig. 3. A long 
bracket, on which the beam rests, was welded solidly to 
the stanchion. This bracket takes most of the lead. 
Above the beam an angle cleat was welded. Connection 
between this and the stanchion was made by a light weld 
along the upper toe. The bottom flange of the beam 
was also welded to the front of the bracket. While the 
angle cleat may carry a little of the load, it was con- 
sidered that it would deflect at least as much as a 
riveted joint if any undue proportion of the load came 
on to it, so that the joint as a whole would not act as 
a rigid one. The beam connections to webs could not 
be treated in this way, and the cleat was arranged for 
continuous welding on to the web at one end of the 
abutting beam, with an ordinary site-bolted connection 
to the web at the other end. This form of construction 
did not allow welding to be used to advantage, but 
the conditions imposed did not allow of any other 
arrangement. 

The greater part of the shop welding was concerned 
with the beam flange plates. These were clamped in 
position on the beams, to ensure close contact with the 
flanges, before welding was commenced. The beams 
varied in length between 25 ft. and 35 ft., and it was 
thought at first that there might be some risk of distor- 
tion owing to the great length of weld involved. Accord- 
ingly, a series of welds, approximately 12 in. long, were 
deposited at ten to twelve equally-spaced intervals along 
one side of one flange of the beam, the actual number 
depending on the total length. The same operation was 
then repeated on the opposite side of the same flange. 
Another set of welds was then made on the first side, 
and so on until the spaces between the successive 
welds had been filled. Examination of a beam after 
this process had been completed showed it to be free 
from appreciable distortion in any direction. In view 
of this, the initial welds were reduced to three, spaced 
at equal intervals along the beam. As the results in 
this case were equally satisfactory, continuous welding 
from one end of the beam to the other was employed 
and still no signs of distortion were observed. After 
this early work had established that distortion was not 
to be feared, continuous welding was employed through- 
out with increased convenience, a saving in time, and 
a neater finished appearance. The stanchions were 
plated in the same way. 

The stanchions were provided with base-plates to 
which they were directly welded. The end of the 
stanchion was machined and the plate was bolted hard 
against it before welding commenced, so that a pro- 
portion of the load could be taken by direct bearing. 
A continuous -in. fillet weld was then made round 
each section at the junction with the base-plate. No 
gussets or similar load distributors were used, the shear 
stress coming directly on the weld metal. The brackets 
carrying the beams, to which reference has already 
been made, and which are illustrated in Fig. 3, were 
continuously welded to the stanchion flange or web, 
as required. The top face of the bracket was left with 
a j-in. to }-in. fillet, so that the beam when finally in 
position was set forward from the flange or web, to 
clear this fillet, as shown in the sketch. The angle 
cleats were also shop-welded to the upper flanges of 
the beams, along ali four edges, leaving the weld 
between the upper toe of the cleat and the stanchion 
and the welds connecting the beam to the bracket to 
be made on site. No shop tests were made during the 
progress of the welding, but all welds were carefully 
inspected, both during and after deposition. The regu- 
larity of the wave form, the contour of the deposit 


and the condition along the fusion line give complete | 


indication of the quality of x weld to a practical observer. 
In this case, electrodes giving a concave fillet and a 
fine wave form were used g ving a weld, the quality of 
which may be judged even by an unpractised examiner. 

Transportation of the prepared members to the site 
presented no difficulty, as the maximum weight did not 


exceed 2} tons. They were taken two or three at a| 


time by road. The site was, however, very cramped, 
being closed on the two sides and at the rear by existing 
buildings, so that difficulty was experienced in unload- 
ing, temporary storage and handling. The front of 
the relatively narrow site opened directly off the road, 
as shown in Fig. 4, and as there was no position in 
which a crane could be mounted until after the first- 
floor beams were in position, the unloading of the first | 
members was carried out by securing the ends with | 
wire ropes attached to a winch and drawing the lorry 








and rollers, as shown in Fig. 5. The beams were 
raised by the winch, the block being fixed to a guyed 
wooden pole. When the first-floor beams had been 
erected, the stanchion-to-beam welds were made. 
These, as indicated in Fig. 3, consisted of a light run 
on each side of the bottom flange plate to the bracket 
face, and a single fillet round the cleat on the stanchion 
web or flange. A crane runway was then temporarily 
fixed by bolts to the lower flanges of the first-floor 
beams. This was then welded to the flanges by means 
of a §-in. fillet weld along the full width of the runway 
girder, and on both sides. After completion of this 
part of the work, the upper parts of the stanchions 
were erected. These are spliced to the lower parts, 
as will be gathered from Fig. 5. In order to allow 
the plates forming the lower part of the splice to be 
sprung apart sufficiently to allow the upper stanchion 
to be inserted without difficulty, the welding had been 
stopped about 2 ft. from the end. When the upper 
half of the stanchion was in position, the welding of 
the flange plate was completed, the line of welding 
being continued up the flange plate of the upper half 
on both sides. In addition, the base of the upper half 
was welded to the bearing plate of the lower. This 
involved a good deal of vertical welding, but this was 
carried out without difficulty, and with quite satisfactory 
results. A final point which may be mentioned is that 
much less time and trouble were experienced in bricking- 
in these welded members than would have been the 
case had the surfaces been interrupted by rivet heads. 
Careful cost records were kept while this work was 
being carried out, and it will be of interest to quote 
some of them :—The cost for the welding of the plated 
beams was 84d. per foot, this figure being made up of 
3d. per foot for labour (at 1s. 6d. per hour) ; 3d. per foot 
for electrodes (}-in. electrodes at 10}d. per 1b.), and 
24d. per foot for power. The costs for the floor joist 
angles (4} in. by 44 in. by 4 in.), for which intermittent 
welding was used, consisting of a weld one unit of 
length followed by a space two units of length, worked 
out at Id. per complete foot. In this case, labour 
costs were 4d. per foot, electrodes 3d. per foot, and 
power 4d. per foot. The welding of the bearing plates 
(14 in. by 10 in. by ? in.), cost 44d. each, made up of 
labour 1}d., electrodes 14d., and power 1#d. For the 
brackets (12 in. by 6 in. by 4 in.) the cost was 54d. each, 
labour accounting for 24d., electrodes for 2d., and power 
for ld. Mr. P. L. Roberts, to whom we are indebted 
for these figures and the detail information on which 
this article is based, states that the labour figure at 
ls. 6d. per hour is higher than usual, and that the 
electrodes are charged at the maximum figure, no 
allowance being made for the reduced price available 
for purchase in quantity. Apart from this, the price 
of these electrodes has been reduced since these figures 
were taken. The power costs are based on electricity 
at ld. per unit, which is higher than has to be paid in 
many districts. Even with these figures, the cost of 
welding worked out some 15 per cent. to 25 per cent. 
cheaper than riveting, taking no account of the reduc- 
tion in the size of sections which the process allowed. 








ASPHALT MASTIC. 

Ir is as yet impossible to provide rigid specifications 
for asphalt mastic, now so widely employed for roofing, 
tanking, flooring and damp-proofing, as well as in road 
making, for the reason that laboratory tests require 
to be supported by much more practical experience 
than is at present available. Investigation to this end, 
for the guidance of industry, is at present being 
conducted at the Building Research Station, Garston, 
near Watford, Herts. Nevertheless, it has been thought 
well to present some of the information already collected 
in summarised form in a special report, No. 25, recently 
published by the Department of Scientific and Indus- 
trial Research.* This is entitled “‘ The Use of Asphalt 
Mastic for Roofing,” and gives some interesting results 
of tests on materials actually taken from roofs. 

The widespread demand for flat roofs in modern 
buildings gives to this subject an increased importance. 
The adhesive and waterproofing properties of the 
natural bitumens were long ago exploited in the East, 
records of their employment for constructional pur- 
poses dating back to the period 3,000 B.c. of Sumerian 
civilisation, Properties especially commending their 
use as roof coverings are impermeability by water, 
increase of fluidity on application of moderate heat, 
and ease of manipulation into continuous and jointless 
layers with the aid of simple hand tools. In addition, 
absence of rigidity, even when cooled and laid, and the 
capacity for further flow, without loss of coherence, 
in response to relative movements of the structure 
in which they are employed, due to settlement, changes 
in temperature, shrinkage and warping, &c., widen the 
range of service very considerably. 

Modern technological advances have resulted in the 
advantageous admixture of certain residual products 


* H.M. Stationery Office, price 9d. net. 
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into roofing mastics, but these require the greatest 
care in selection, blending and treatment. From experi- 
ence and the close study of such laboratory data as are 
available, they can now be generalised. 

In naturally-occurring material, certain European 
rock asphalts pass more than 50 per cent. of their 
particles through a 200-mesh sieve, the bitumen content 
ranging and varying, with the source, up to 12 per cent. 
by weight. To convert rock asphalt into mastic suit- 
able for pouring when heated, it is necessary to increase 
the bitumen content by the addition of other material, 
so that the proportion of bitumen predominates for 
this purpose ; the Trinidad product is usually employed. 
When it is realised that substances occurring in and 
collected from the earth’s crust originate mainly from 
the gradual metamorphosis of components of decaying 
organic matter under the influence of earth pressure, 
earth movements and temperatures, it will be apparent 
that mixtures are usually complex. The Trinidad lake 
asphalt deposits are considered to have been formed 
by the action of natural-gas pressures on mud volcanoes 
and the elimination therefrom of the more volatile 
components of the crude petroleums, associated with 
mineral débris, these reaching the surface through 
——_ faults after seepage into porous sedimentary 
ormations such as chalks, limestones, sands, &c. It 
is essential to employ fluxes, when compouading 
asphalt mastics by the application of heat; otherwise, 
overheating tends to the formation of charred cindery 
masses. Fluxes, such as residual oils or bitumens 
obtained from crude petroleums, serve to minimise this 
danger, to increase fluidity and to facilitate blending. 

The report points out how essential, in the case of 
timber roofs, is the adequate seasoning of all boards 
and joists employed—a moisture content not exceeding 
25 per cent. of the oven-dry weight is reeommended— 
together with a covering of stout felt underlay impreg- 
nated, but not coated, with bitumen to isolate the 
mastic from expansive movement due to the sun. If 
cement mortar or fine concrete be employed in hollow- 
tile or concrete roofs, to enhance thermal insulation, 
no clinker, ashes or breeze should be used as aggregates, 
and roofs composed of this material must be fairly 
dry—say, 7 to 10 days old—before mastic is applied. 
Sheathing paper may be laid between the two as a 
useful precaution. Four successive operations are 
called for in laying, continuity of which is important 
in order to avoid injury, and care must be observed in 
heating to avoid the incorporation of charred material. 
Clean sand is usually sprinkled on the surface as a pro- 
tective ; some light reflecting colouring is also useful. 
It is noted that frost does not have any particularly 
adverse effect on roofs which have not shown signs of 
incipient cracking due to solar heat or age-hardening. 

A useful feature of this publication consists in illus- 
trations of associated details of construction recom- 
mended by specialists, such as skirtings, gullies, piped 
outlets, gutters, sills, &c. A further report is envisaged 
as a result of research work being continued in co- 
operation with the Natural Asphalte Mine-Owners and 
Manufacturers Council. 








CATALOGUES. 


Special Steels ; Dredger-Bucket Pins.—Leaflets received 
from Messrs. Hadfields, Limited, East Hecla and Hecla 
Works, Sheffield, describe the Aitken patented reversible 
dredger-bucket pin and steels specially adapted for use 
in glass making. 

Bright Annealing.—Messrs. The International Construc- 
tion Company, Limited, 56 Kingsway, W.C.2, have sent 
us a leaflet giving particulars of the Griinewald system 
of bright annealing, suitable for coal, oil or gas firing. 
This process has been described in our columns recently. 

Electric Motors.—Revised sections of the current 
catalogue of Messrs. Higgs Motors, Limited, Witton, 
Birmingham, which have been sent to us, relate to their 
induction motors of the slip-ring and double squirrel- 
cage types, and also deal with stator and rotor units for 
building into machines. 

Soot Cleaners.—Messrs. The Diamond Blower Com- 
any, Limited, Brent-crescent, North Circular-road, 
ondon, N.W.10, have forwarded a copy of their latest 

catalogue describing the Diamond soot cleaner, of the 
back of firebox pattern. Over 28,000 of the firm's blowers 
are stated to have been fitted to boilers of all types. 

Recorders.—The increasing importance of measuring pH 
values in processes connected with various industries 1s 
stressed in a leaflet received from Messrs. The Cambridge 
Instrument Company, Limited, 45, Grosvenor-place, 
London, S.W.1, entitled “‘ Cambridge Recorders and 
Electrode Systems.” Their instruments for recording 
and automatically controlling pH values, and suitable for 
power stations, waterworks, distilleries, sugar refineries 
and breweries are described. 

Boilers.—Messrs. H. and T. Danks (Netherton), 
Limited, of Netherton, Dudley, have sent us a copy of 
their last catalogue describing their Super-Economic 
boilers, the special feature of which is that gases having 
already passed through a series of tubes at furnace level 
are again passed through another series below the level 
of the furnace, thus securing a high efficiency, claimed 
to exceed 80 per cent., without the use of economisers, air 
| heaters, or other forms of heat-recovery plant. 
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THE HAMS HALL GENERATING 
STATION OF THE BIRMINGHAM 
CORPORATION. 

(Continued from page 548.) 

CONTINUING our description of the new generating 
plant at Hams Hall power station, we may first 
refer to the condensing and feed heating plant 
installed in connection with No. 3 turbine, which 
was not dealt with in our earlier description, pub- 
lished in 1929. This was constructed by Messrs. W. 
H. Allen, Sons and Company, Limited, Bedford. 
The condenser itself is of the regenerative type and 


__ Crane Cobaras 


has a cooling surface of 45,000 sq. ft. The tubes 
are of solid drawn brass, which are expanded into 
the tube plate at one end, while at the other end 
they are provided with metallic packing. The tube 
bank is so arranged that there is no pressure drop 
across the condenser on the steam side. The 
result is that there is no condensate temperature 
depression. Indeed, test figures show that the 
temperature of the condensate corresponds to 
that of the steam at the exhaust flange. The 
condensate leaving the condenser also shows a zero 
oxygen content. Cooling water is drawn from the 
cooling tower pond by two circulating pumps, each 
of which isa 50 per cent. capacity unit. These 
Pumps are of the vertical spindle ‘‘ Allen Conqueror ” 
‘ype, with two outside bearings, and are driven by 


manufacture. A Michell bearing is fitted at the 
motor stool to take up any thrust. 

The condensate is withdrawn from the condensers 
by duplicate extraction pumps, which are of the 
double stage vertical type, while the air is dealt 
with by two-stage air pumps, the steam actuating 
which is condensed by the main condensate. On 
leaving the extraction pump, the condensate is 
discharged through a low-pressure heater, which, 
like the flash heater and air pump heater, are on 
the suction side of the boiler feed pump. All these 
heaters have cast-iron headers, shells and covers. 
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The tubes are of solid drawn brass and are expanded 
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into the headers, one of which is of the floating type. 
After passing through the electrically-driven feed 
pump, which was constructed by Messrs. Mather 
and Platt, Limited, Manchester, and has an output 
of 8,300 gallons per minute against a head of 
1,135 ft. the feed is discharged into intermediate 
and high-pressure heaters, each of which has cast- 
steel headers and end covers, while the shells are of 
mild steel. The tubes are of solid drawn copper, 
which are expanded into the headers, one of which 
is of the floating type to take up expansion. Both 
the intermediate and high-pressure heaters are 
provided with automatic valves, so that if the 
steam space is flooded, due to the bursting of a tube, 
the inlet and outlet valves are automatically closed 
and a by-pass is opened, which allows the feed pump 


comprises reserve feed water tanks, which operate 
with the feed tanks installed in connection with the 
first two sets. The flow from these tanks is controlled 
by an automatic valve, which allows water to pass 
to the condenser, when the water level in the lattor 
falls. Similarly, any excess water in the condenser 
is discharged to the feed tank. The original plant 
also included independent feed water de-aerators 
and the system that has just been described has 
been arranged to operate in parallel with them. 

The condensers and feed-heating equipment for 
Nos. 4, 5 and 6 turbines were constructed by 
Messrs. Worthington-Simpson, Limited, Queen’s 
House, Kingsway, London, W.C.2, and are arranged 
as shown in Figs. 41 to 43, Plate XXXI, and 
Figs. 44 and 46 annexed, and on page 627. 

The condensers, views of which appear in Figs. 49 
and 50 on page 638, are of the double-folded tube 
layer type, and are made up of brass tubes with 
an outside diameter of } in., the thickness being 
18 S.W.G. and the length 19 ft. between the tube 
plates. Both tubes and tube plates are of 70/30 
mixture brass. The former are supported at irregular 
intervals by mild-steel plates, while the latter are 
stiffened by cast-iron girders and Immadium bronze 
stays. The cast-iron shell is braced internally by 
horizontal and vertical cast-iron pillars. The 
cooling surface is 65,000 sq. ft., and the condensers, 
which are supported on springs, are designed to 
maintain a vacuum of 28 in. with the turbine on 
full load, and a circulating water temperature of 
75 deg. F. Under feed-heating conditions, 31,500 
gallons of cooling water are required per minute, 
while the amount needed under non-feed heating 
conditions is 35,800 gallons per minute. The tubes 
are secured to the tube plates by Crane flexible 
metallic packing at the outlet ends and Crane- 
Wilkie fittings at the inlet ends, and are so arranged 
that the pressure drop across them on the steam 
side is negligible. A certain proportion of the tube 
surface is protected by a baffle to form an air-cooling 
chamber in each half of the condenser, and the non- 
condensible gases and vapours, which are collected 
in such a way that the oxygen content of the conden- 
sate is not more than 0-05 cub. om. per litre, are 
drawn through this chamber before passing to the 
ejectors. The condenser is arranged for two passes of 
circulating water through the tubes, and so that 
one half can remain in service while the other is 
being cleaned. Under these conditions, the air- 
cooling chamber in the latter is shut off. 

The sewage effluent for condensing the steam is 
supplied by three vertical centrifugal pumps, each 
of which has an output of 21,700 gallons per minute. 
These pumps, one of which after assembly in the 
shops, is illustrated in Fig. 48, page 627, are direct- 
driven by 580-h.p. slip-ring induction motors 
running at 730 r.p.m. The casings are split on the 
vertical centre line, and the weight of the rotating 
parts is taken by a Michell thrust bearing which 
is cooled by town’s water. The valves on the 
pump suctions and on the outlet pipes from the 
condensers are electrically operated. The pumps 
are arranged in a pit below the floodable water 
line, and a small pump is placed above this level 
for drainage purposes. Effluent is taken from the 
discharge piping for cooling the air and oil coolers. 
The air is withdrawn from the condenser by 
two-stage steam jet ejectors which are supplied 
with steam at a pressure of 300 lb. per square inch, 
and a temperature of 730 deg. F. The drainage 
from the first stage is taken through a seal pipe 
to the condenser, and from the second stage to the 
engine-room collecting tank, and thence to the 
condenser. The condensate is withdrawn through 
a suction chamber, arranged below the condenser, 
by two vertical two-stage centrifugal pumps, each 
capable of 100 per cent. duty, and is discharged 
through the ejectors to the feed heating system. 
These pumps, a view of one of which appears 
in Fig. 47, page 627, are driven by 90-h.p. 
slip-ring induction motors, and their casings are 
split on the vertical axis, so that the impellers 
can be removed without breaking any pipe joints. 
The ejectors are arranged in triplicate, each unit 
being capable of 50 per cent. duty, that is, it has 
a steam consumption of 900 lb. per hour, and 
can deal with 65 lb. of dry air per hour at a 





to discharge direct to the boilers. The system 


vacuum of 28-25 in. at the suction. They are of 





















620 


the two-stage type, the condensation of the primary 
steam being effected by direct contact spray. 


The condensed steam and feed water are returned 


The con- j 


to the condenser through a seal pipe. 
densation of the secondary steam is effected by a 
cooling surface, the drains being led to the engine- 
room drain tank, and thence to the condenser. 
The whole of the condensate passes through the 
tubes of the surface after-cooler, part being used 


in the jet contact intercooler and then drained back | 


to the condenser. 


4 diagram of the feed-heating arrangements is | 
There are three stages | 


given in Fig. 45, annexed. 
of feed heating in which the temperature of the 
condensate is raised to a temperature of 322 deg. 
F., at a load of 50,000 kW, by steam extracted 
from the turbine. The low-pressure heater can 
also be heated from the exhaust main. 
densate is delivered through the low-pressure 


heater by the extraction pump, and then passes | 
to the feed pump, by which it is forced through | 


the intermediate and high-pressure heaters to the 
boilers. 


elements, Any heater can be by-passed, and in 
addition the high-pressure and intermediate-pressure 
heaters are fitted with float-operated by-pass 


valves, which come into operation should a heater | 
tend to flood. The drains from the high-pressure and | 
intermediate-pressure heaters are normally cas- | 
caded through float-operated drain traps into the | 
These traps can be isolated and | 
drainage can be | 


heater below. 
by-passed, in which case the 
cascaded under hand control, or allowed to pass 
direct to the heater drain vessel. The low-pressure 
heater also drains into this vessel by gravity, the 
contents being pumped through a drain-pump 
discharge controller into the feed-pump suction. If 
the drain pump is shut down, the drain can be 


The con- | 


All the heaters are of the floating-head | 
type, with tubes expanded into the tube plates, | 
both the heads and tube nests being supported on | 
rollers to facilitate the withdrawal of the heating | 
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tained at all loads. The exhaust from the turbine 
passes into the intermediate-pressure heater or 
through a loaded valve into the exhaust main. 
Both pumps have an output of 65,000 gallons per 


passed into the condenser through a trap. The low- | hour and deliver water against a pressure of 520 Ib. 


pressure heater has a cast-iron shell, the brass tubes 
being 12 ft. 6 in. long between the rolled naval brass | 


‘ 


tube plates, and 1 in. outside diameter by 18 8.W.G. 
thick. The heating surface is 1,800 sq. ft. The 
intermediate and high-pressure heaters have welded 
mild-steel shells with cast-steel heads, the tubes 
being of copper 14 in. in diameter by 4 in. thick, | 
and 11 ft. 6 in. between the tube plates. The 
heating surface is 1,350 sq. ft. All the heaters are 
fitted with Worthington-Simpson deflecting baffles 
to prevent steam impinging on the tubes. 

The drain pumps just mentioned are installed in 
duplicate, each being capable of 100 per cent. duty. 





They are of the vertical spindle centrifugal type, 
and are of similar design to the extraction pumps. 
A positive head is maintained in their suctions by | 
a controller, which is fitted with an arrangement | 
whereby, in the event of the heaters being shut | 
down without stopping the drain pumps, a small | 
quantity of water is discharged from the extraction | 
pump into the heater drain vessel. This arrange- 
ment eliminates possible danger of the pump being 
run without water. Venturi meters are installed | 
for measuring the total heater drains discharged by | 
the drain pump, and also the total amount of feed | 
water discharged. 

An electrically-driven and a stand-by 
driven feed pump are associated with each con- 
denser. The former was constructed by Messrs. | 
Mather and Platt, Limited, Manchester, and is of | 


the six-stage stable characteristic type. It is driven 


steam- 


per square inch in the feed range. 

The sets are all interconnected on the feed pump 
normal and emergency suction mains and to a 
discharge main, and as these mains are, in turn, 
connected to the original mains, separate or 
parallel running can be employed. As already 
mentioned, Nos. 9 and 10 boilers are provided 
with economisers so that they must be supplied 
with water at a higher pressure than the rest. The 
connection between the main supplying these boilers 
and that supplying the others is therefore made 
through a valve which allows any surplus water to 
pass from the high-pressure to the low-pressure side. 
The make-up water is drawn from two tanks, one of 
which is in reserve. These are supplied with 
treated water and have capacities of 35,000 gallons 
and 20,000 gallons, respectively. Should the supply 
of treated water fail, an emergency supply of town 
main water is automatically made available. The 
tanks, which were constructed by Messrs. Horseley 
Bridge and Thomas Piggott, Limited, Horseley 


| Works, Tipton, Staffordshire, are of mild-steel plate 


and are totally enclosed. The working tank is fed 
through float-controlled valves from the treated 
water or town mains, and is provided with a low 
water alarm. The reserve tank is filled from the 
working tank through one of the suction mains. 
All the motors driving the condensing and feed 
treating plant were constructed by Messrs. The 
General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, while the control gears, 


by a 550-brake horse-power motor of the protected | except those for the feed pumps, were supplied by 


type with enclosed ventilated slip rings, and its | 
speed is automaticaly controlled by a Ruggles- | 
Klingemann regulator working in conjunction with 
a totally-enclosed liquid-type rotor stator and oil- | 
immersed main switch. The pump is fitted with a 
non-return valve, which incorporates a by-pass | 
connection for running on light loads. The steam 
pump was constructed by Messrs. G. and J. Weir, 
Limited, Cathcart, and is driven by a turbine, | 


Messrs. George Ellison, Limited, Birmingham. 
The original station was equipped with two cooling 
towers, these being employed for reducing the tem- 
perature of the sewage effluent used for condensing 
purposes. ‘Their position is shown in Fig. 1 on 
page 545 of our issue of November 1, 1929, and 
they can be seen on the left of Fig. 51, page 638, 


| which also illustrates the further towers which we are 


about to describe. Both the original towers were 


which is supplied with steam at a pressure of 300 Ib. | built of reinforced concrete and are circular in plan 


per square inch and a temperature of 675 deg. F. 
It is arranged to come into operation automatically 
should the electrically-driven pump fail. 


They are capable 


and hyperbolic in elevation. 


lof dealing with a maximum hourly circulation of 
It is also | 5,000,000 gallons and were at the time of their 


fitted with an automatic pressure regulator which | construction the largest of this type of tower that 


enables the required discharge pressure to be main- | 


had been built. Their height above the ground 
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level is 210 ft. and their maximum diameter 
168 ft. Nos. 3 and 4 towers, the position of which 
is shown in Fig. 1, page 453, anie, were placed in 
service in July and September of last year, respec- 
tively. They are of the same construction as the 
original towers and are designed to work efficiently 
with a circulation varying from 1,500,000 gallons to 
5,000,000 gallons per hour and to cool 2,666,000 
gallons of effluent per hour from 92 deg. F. to 
75 deg. F. when the wet bulb temperature is 52 deg. 
F. and the relative humidity is 80 per cent. As 
before, each tower is mounted on a reinforced- 
concrete ring which transmits the load to a mass 
concrete foundation. This ring is continuous from 
one lower apex of the triangular air openings to 
the next, so that the weight of the tower and the 
vertical component of the wind stresses are distri- 
buted more evenly than would otherwise be the 
case. The maximum pressure on the ground does 
not exceed 2 tons per square foot. A view of the 
base of one of the towers under construction appears 
in Fig. 52, page 638. The internal water troughs are 
subdivided so that portions of the towers can be put 
out of action without affecting the remainder. 
This is effected by leading the hot effluent into 
a channel which surrounds the outside of the towers 
at a height of about 35 ft. above ground level. 
From this channel the effluent flows through a 
number of openings in the tower into a series of 
troughs, whence it flows over earthenware cups 
and spraying bundles in the usual way. 

Each tower is placed over a separate reinforced- 
concrete pond which measures 195 ft. by 191 ft. by 
9 ft. 6 in. deep and has a capacity of 1,736,000 
gallons. These ponds, like those originally erected, 
are supplied from a main suction culvert which 
runs between them and under the transformer bay, 
as shown in Fig. 1. From this culvert a secondary 
culvert is run between the two towers, and from 
this branches lead into the two ponds. All these 
culverts are of reinforced concrete. The two ponds 
can be isolated from each other and from the 
suction culvert by means of penstocks. Weirs are 
provided in each pond to enable the amount of 
water cooled to be measured. : 

The positions of Nos. 5 and 6 towers, the first 
of which is now in course of erection, are also shown 
in Fig. 1, on page 453 of our issue of April 23 
They are of the same general dimensions and 
capacities as those already described, and the ir com 
struction only differs in the fact that while in the 
first four towers the inlet channels formed a separate 
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Fig. 48. 


structure and were free to expand on rollers, in 
the latest pair of towers they form an integral 
part of the tower itself. As will also be seen 
from Fig. 1, the outer ends of the ponds are rounded 
off in a semicircle with a radius of 98 ft. The 
width of the pond at the inner end is 196 ft., and 
the total length from the suction culvert to the 
tangent of the semicircle which is drawn parallel 
to the base, is 200 ft. The capacities of both 
these towers will be the same as before. These 
two towers will be supplied through a secondary 
culvert which runs at right angles to the main 
Suction culvert between towers Nos. 2 and 3. 
This culvert terminates in a water-house from 
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which two other culverts 
run to Nos. 5 and 
towers. These culverts 
lead, as before, to a chan- 
nel which surrounds the 
outside of the tower, and 
from this channel the 
effluent flows through a 
number of openings into 
the interior. The chan- 
nel is fitted with a main 
penstock at the ends of 
the diameter opposite the 
inlet culvert, so that 
either half of the tower 
can be isolated. Small 
penstocks are also pro- 
vided on the openings to 
the tower from that half 
of the channel which 
is nearest the centre 
towers, so that a supply can be given from a culvert 
which runs between Nos. 1 and 2 towers and 
Nos. 3 and 4 towers, respectively. This enables 
the other half of the tower to be supplied alter- 
natively in this way when it is desired to isolate 
the upper half. 

The designs for all four new towers were prepared 
by Messrs. L. G. Mouchel and Partners, Limited, 
36, Victoria-street, London, S.W.1, and the builders 
were Messrs. Fred Mitchell and Sons, Limited, 
Manchester. 

In a final section of this description, we will deal 
with the switchgear and transformers. 

(To be continued.) 
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ELECTRICITY SUPPLY IN CHINA. 


ALTHOUGH the first electric lighting installation 
in China was inaugurated in 1879, about the same 
time that similar services were started in London, 
yet by the year 1934, when the total consumption 
in Great Britain was nearly 37,000 million units, 
the corresponding figure for China was only 1,694 
million units, in spite of the fact that China has 
a population of 450 million people. Some of the 
reasons for this slow progress are made clear in a 
valuable report entitled “ L’Industrie de L’Energie 
Electrique en Chine,”” which has been prepared by 
Monsieur Paul Mathieu under the auspices of the 
Bureau of the Commercial Attaché at the French 
Consulate in Shanghai. Monsieur Mathieu states 
that of the relatively small figure for the whole 
country, as much as 84 per cent. is accounted 
for in eight large towns—Shanghai, Nanking, 
Peking, Tientsin, Hankow, Canton, Tsingtau and 
Hangchow. In these centres there are both public 
and private lighting and power loads; owing to 
the transport facilities available and the security 
afforded, both medium-sized and large factories 
have been established. This development has pro- 
vided the central stations with a type of load which 
is not to be found in the country districts, where 
coolie labour is so cheap that machine work has 
made little progress. In the smaller towns there is 
also no opportunity for the creation of a tramway 
load, as owing to the narrow streets such vehicles 
are impracticable. 

Outside the large towns, electricity is mainly 
employed for lighting. The installations are fre- 
quently rudimentary, sometimes without switches. 
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As there is no power load, the plant is started-up 
at dusk and shut down a few hours later, or, in 
some cases, at daybreak. The application of electric 
power even on a small scale, as, for instance, in 
connection with food preservation, requires a 
standard of operative personnel which is not to be 
found in country areas, while, apart from this factor, 
applications of this kind involve relatively high 
intitial costs which the general poverty of the people 
makes them unable to meet. In view of these 
conditions, the development of a demand for power 
for private premises appears remote, although it is 
possible that the general trend towards progress 
which is in evidence may, with an improvement in 
the standard of living, ultimately lead to an increased 
demand for electric energy. In some of the larger 
towns, as already indicated, there is a considerable 
demand for power, spinning and weaving mills, 
cement works and sugar refineries being large con- 
sumers. In certain coastal districts, such as Chi- 
shuyen, Foochow and Hangchow, where wages are 
higher than in the interior and transport is better 
developed, a start has been made in the employment 
of pumps driven by electric motors, in place of 
norias driven by oxen or eoolies, for the irrigation 
of rice fields. The step-down transformers are fixed 
in positions and the pumping units are of portable 
type placed in the fields during the irrigation 
season. 

Owing to the low density of consumption, there 
are practically no transmission lines in the country. 
The loads available would not justify their installa- 
tion. As a result, independent systems have 
developed, those in the large towns being served 
by central stations of European or American type, 
under either Chinese or foreign ownership, and those 
in the small towns being of the elementary type to 
which reference has already been made. The 
stations supplying foreign concessions are well 
organised and run and give good results, while 
many large Chinese-owned stations are also well- 
equipped, employ a skilled personnel, and in general 
give results comparable with similar plants in other 
countries. Some of the moderately sized and even 
large Chinese stations, however, have serious diffi- 
culties of a commercial kind. Professor Detmar, 
who accompanied the German Industrial Mission to 
China in 1931, has stated that at that time only 
40 per cent. of the electric supply accounts were 
paid in Peking, and only 30 per cent. in Canton. 
Matters were, however, improving. 

Monsieur Mathieu's report goes on to say that the 
operation of electric supply stations in the smaller 
provincial towns is attended by many added diffi- 
culties. There is great shortage of engineers and 
competent operators, while inadequate transport 
introduces difficulties in connection with the supply 
of material and fuel. The plant is usually also 
purchased in the cheapest market, regardless of 
quality, so that depreciation is rapid. It is also 
the custom for everyone who constructs a station, 
or gets employment at one, to do his best to obtain 
situations for his relatives in connection with it, 
so that the business rapidly becomes overstaffed. 
Other handicaps are that operating companies are 
required to supply current free to municipalities 
for the lighting of streets and public offices, and 
to the houses of employees, of relations of the 
proprietors, and of those who have lent money to 
the undertaking.. There are many clandestine 
tappings of the mains, and during féte days, such as 
the Chinese New Year, current for illuminations 
has to be supplied free. Owing to these deductions 
from revenue, the accounts which remain have to 
be calculated at a high rate and many of them go 
unpaid. The conditioas here depicted are sufficient 
to explain why there has been much financial loss 
in connection with electricity supply in China, and 
why the general electrification of the eountry is so 
backward. 

Of the 1,694 million units of electricity produced 
in the country in 1934, 1,179 million were generated 
in the province of Kiangsu, the greater part of this 
output coming from the stations in and around 
Shanghai. The province with the next largest 
output, of 141 million units, was Kwangtung in 
the south, in which Canton is situated, the third 
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Hangchow is situated, had 66 million, Shantung 
61 million, Chekiang 46 million, and Fukien 22 
million. The leading position occupied by these 
provinces may certainly be attributed to their 
maritime connections with western countries. There 
were three other provinces with an output of over 
5 million units, while five of the remaining sixteen 
provinces had no output at all. In 1934 there were 
460 power stations in the country, of which 12 had 
a capacity above 10,000 kW, 36 a capacity of 
between 1,000 and 10,000 kW, 96 a capacity of 
between 100 kW and 1,000 kW, and 316 a capacity 
of less than 100 kW. Most of the small stations are 
in the provinces of Chekiang and Kiangsu. Of the 
total of 460 stations, 450 were in Chinese ownership. 
They had a total capacity of 269,000 kW, as com- 
pared with a total of 273,000 kW for the remaining 
ten stations, which were in foreign hands. The lead 
in capacity was held by Shanghai, withseven stations 
of a total capacity of 246,000 kW. Tientsin had 
five stations of a total capacity of 37,400 kW, 
followed by Peking, Hankow and Canton, each with 
about 24,000 kW. 

The programme of Dr. Sun Yat-Sen for the recon- 
struction of China, which covered public works 
of all kinds, included extensive development of 
electricity supply. The programme was too vast 
for any immediate realisation, but in 1928 a National 
Construction Commission was set up to supervise 
the construction and operation of central stations. 
In 1931, this Commission established the Central 
Electrical Testing Laboratory, which deals with 
the inspection and testing of both Chinese and 
imported electrical material. It has also standar- 
dised the frequency at 50 periods and low-tension 
distribution at 220/380 volts. Monsieur Mathieu 
states that 80 per cent. of the installed capacity 
of the country has already been standardised, 
although supplies in Canton, Hankow, Foochow 
and Amoy are still partly given at 60 periods. The 
regulations relating to electrical enterprises cover 
registration, choice of sites, road and river crossings 
and tree felling. Tariffs have to be reduced when 
the profits exceed 25 per cent. of the capital and 
steps can be taken against badly-run enterprises. 
The participation of foreign shareholders is forbidden 
and the authorities reserve the right to acquire 
undertakings after 20 years at a determined price. 
The National Construction Commission has seized 
the stations at Chishuyen, 135 km. north-west 
of Shanghai and Hangchow, south of Shanghai, 
and is operating them itself. Although this action 
has resulted in various industrial concerns holding 
up projects for new stations, it has at least improved 
operating conditions in the stations directly con- 
cerned, and at Chishuyen, for instance, steps have 
been taken to ensure that, at any rate, 85 per cent. 
of the current supplied shall be paid for. There is 
still much work for the Commission to do in connec- 
tion with the frequent thefts of electric current, 
the unreasonable requirements for the supply of 
current free, and the rights to reduce tariffs held 
by official bodies. In Canton, in 1931, when only 
30 per cent. of the current being supplied was 
paid for, the Municipality reduced the tariff from 
25 cents to 20 cents per unit. 

In contrast with some of the practices mentioned, 
there are examples of undertakings operated by 
Provincial Governments which have been carried 
on in a businesslike way. For example, in the 
Province of Kwangsi, there are two stations, at 
Wuchow and Nanning, which have been run so 
successfully that the capital cost has been completely 
paid off. The stations are to be equipped with 
modern machinery, and the old plant, which is still 
serviceable, erected in two other towns in the 
province. There is also a successful station at 
Lungchow, equipped by the Chinese Siemens 
Company, which has been operating on public 
supply since May, 1935. It replaced a private 
company station constructed in 1919. The satis- 
factory operation in the Province of Kwangsi is 
due to the absence of abuses. All officials, both 
civil and military, are treated as ordinary consumers, 
and required to pay for current supplied, while 
theft is severely punished. 

In connection with transmission and distribution 





position was held by Hopeh, which includes Tientsin, 
the figure being 121 million. Hupeh, in which 








in the country generally, it has already been said 
that there are very few transmission lines of any 





kind. Among the few existing there is a 33,000-volt 
line to the Chapei Waterworks, Shanghai, and a 
35,000-volt line 60 km. long at Chishuyen. The 
Nanking Electrical Company has also constructed 
two 35,000-volt lines serving industrial consumers. 
Low-tension distribution networks, as already 
mentioned, are frequently of a primitive type. 
In some large towns distribution is carried out 
entirely by badly strung and badly maintained 
overhead conductors run too close together. Fre- 
quently, the variations in voltage are almost 
unbelievable. Sometimes a 220-volt circuit is 
found to be operating at 90 volts or less. There 
has been no development of hydraulic power such 
as might lead to the creation of transmission 
systems. It has been estimated that there are 
20 million horse-power available for utilisation in 
China, but actually there are only ten water power 
plants in the country, of which the only one of any 
importance is that of the Yunnan Electric Company, 
which has two stations operating in series and of a 
combined capacity of 1,750 kW. The total hydro- 
electric plant of the country amounts to only 
2,000 kW. There are important waterfalls, 
especially in the south, and there are projects in 
being for the establishment of stations on the 
Yang-tsze-Kiang at Ichang, on the Lung Zing, 
and Kui-Li-Hu falls in the Province of Fukien, 
on the Yung River in Kwangtung, and on the 
Ming River in Szechwan, but, for the reasons dis- 
cussed above, the development of these schemes 
does not seem likely for a long time to come. 

Monsieur Mathieu’s report gives interesting de- 
tailed information about the equipment of the ther- 
mal power stations. He states that, asa rule, steam 
turbines are used for stations of a capacity exceeding 
1,000 kW, and internal-combustion engines in 
smaller sizes. The station of the Compagnie Fran- 
gaise des Tramways et d’Eclairage Electriques, in 
Shanghai, which is of 26,000 kW capacity, is 
equipped entirely with Diesel engines, making 
it one of the largest Diesel stations in the world. 
In all, there are 149 steam turbines, of a capacity 
of 500 kW or more, in the central stations of the 
country. Their aggregate capacity is 609,000 kW. 
All the machines have been imported, the largest 
number and the greatest capacity coming from 
Great Britain. In actual number of machines, 
but not in capacity, the first position for industrial 
firms is held by Messrs. Brown Boveri for turbines, 
and Messrs. Siemens Schuckert for alternators. 
There are ten units of over 10,000-kW capacity, 
of which the largest is the 22,500-kW set supplied 
to the Shanghai Power Company by the British 
Thomson-Houston Company in 1924. The boiler 
equipment is represented to the extent of 65 per 
cent. by units of the Babcock & Wilcox type, 
followed by Sterling with 13 per cent. In recent 
years, boilers have been supplied by Skoda and 
the International Combustion Company. Pulverised- 
fuel firing was first adopted in 1929 when two 
Babcock and two Sterling boilers of the Shanghai 
Power Company were so fitted. A pressure of 
40 atmospheres (588 lb. per square inch) has been 
adopted for the Chapei Electrical and Water Supply 
station at Shanghai, and the same pressure will be 
used in the new station being built to deal with the 
power and tramway load in the Chinese city, 
Shanghai. 

There are a number of industrial undertakings 
operating their own power stations. Of these, there 
are 68 textile mills with a total capacity of 86,000 kW, 
26 mining undertakings with a capacity of 60,000 kW, 
and 18 chemical works with a capacity of 24,000 kW. 
The National Construction Commission is encoura- 
ging the utilisation of power from public supply 
stations and the tariffs of Governmental and provin- 
cial undertakings are framed to this end. There #8 
a tendency towards the nationalisation of electricity 
supply, which will be encouraged if the efforts 
towards the unification of the country, with Nanking 
as a centre, make progress. The electricity supply 
of this town began on a small scale with a 125-kW 
single-phase station in 1909. This was finally 
extended to a total of 820 kW, while later a 1,250-kW 
three-phase station was built in the Hsia Kwan 
district. On the transference of the Chinese Central 
Government to Nanking a beginning was ° 
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city. Additional oil-engine and turbine plant was 
installed in 1930, and in 1932 additional supplies 
were made available for the Nanking network from 
the Tientsin-Pukow Railway Company by means 
of a cable laid across the Yangtze River. The 
area of supply has now been increased and a con- 
siderable extension of plant put in hand. The 
present scheme covers generating plant of 50,000 kW. 
As no considerable steady industrial load is to be 
expected, sets of moderate capacity have been 
decided on, the programme covering two of 
5,000 kW, two of 10,000 kW, with a further two 
of this capacity or, possibly, in their stead, one of 
20,000 kW. Up to the present two 5,000-kW units 
have been purchased from the Chinese branch of 
Messrs. The Siemens Company. The capital is being 
raised by means of an internal loan carrying 8 per 
cent. interest and repayable in eight years. 

In Shanghai, which contains more electrical 
generating plant than the whole of the rest of the 
country, a beginning was made in 1879, when a 
company was formed to supply some private con- 
sumers and a limited amount of public lighting. 
The plant was of 200 kW and the Brush arc-lighting 
system was employed. The total installed capacity 
of the town has now reached 250,000 kW. The 
area is covered by a number of organisations. The 
Chinese section is dealt with by various Chinese 
companies, the French Concession by the Compagnie 
Francaise de Tramways et d’Eclairage Electriques 
de Shanghai, and the International Concession by 
the Shanghai Power Company. In 1935 the 
Shanghai Power Company sold 720 million units, 
the French company 51 million, the Chapei Electric 
and Water Supply Company 95 million, and the 
remaining Chinese companies 50 million. The 
supply in the French Concession was started in 1902 
with a steam station of 250 h.p., but, as already 
mentioned, has now turned over to Diesel genera- 
tion. This development has been due in part to 
the load mainly covering trams and lighting, 
demanding considerable flexibility, but also to the 
fact that the Concession has only a small frontage 
on the Whangpoo River, making the construction 
of a large steam station difficult. In addition to the 
26,000-kW station already mentioned, the company 
has installed in a second station a 11,400-h.p. 
Diesel unit. The engine is of the Sulzer type 
constructed at St. Denis. 

The very much larger electrical load in the Inter- 
national Concession, as compared with the French 
Concession, may be explained by the fact that the 
area is much greater and more industrialised. A 
small electric supply company, which started opera- 
tions in 1882, was taken over by the Municipality 
of the International Concession in 1893. A new 
station was built, which by 1907 had reached a 
capacity of 6,400 kW. Increasing demand led, 
in 1910, to the construction of a further station at 
Riverside. Development was rapid, and by 1929 
the capacity had increased to 161,000 kW. In that 
year American interests purchased the undertaking 
from the municipality. Development has continued, 
and at the date of Monsieur Mathieu’s report the 
capacity had reached 183,500 kW. There are five 
Chinese companies supplying the Chinese city, of 
which two purchase current in bulk. The largest at 
present is the Chapei Electricity and Water Supply 
Company, which has 20,000 kW of plant, but the 
Chinese Electric Power and Tramway Company is 
building a 30,000-kW station. 

The conclusions which Monsieur Mathieu draws 
from his survey is that while, obviously, general 
electrification has made little progress in C hina, the 
most promising immediate field is in connection 
with lighting and quite small power consumers. In 
#eneral, steam-turbine stations would prove the 
most suitable, with oil-engine stations in some 
cases. There is no immediate prospect of important 
utilisation of water power. He considers there is 
no opening for the investment of foreign capital 
im electric power development outside the Con- 
‘essions, the tendency being towards the building 
of stations by the Central Government or by 
Provincial governments. Monsieur Mathieu's report 
8 of great value and interest. Being written by an 
engineer dealing with an engineering subject, it has 
4 quality of actuality which is too frequently absent 

m well-meaning reports, official and otherwise, 
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in which technical questions are, consciously or 


unconsciously, distorted in the interest of this or |“ 


that political theory. Although China may not 
offer a field for electrical investment, it may well 
offer a market for electrical goods, and in this 
connection it may well be remembered that it has a 
better reputation for its efforts to fulfil its obligations 
to foreign creditors than have some countries of the 
Occident. 








THE FLOW OF HOT WATER 
THROUGH A NOZZLE. 


By B. Hopxinson, M.Sc. 


Over thirty years ago, Professor A. Rateau* 
described a method of calculating the quantity of 
water discharged through a nozzle when the water 
was supplied hot, and began boiling on its way 
through, due to pressure release. The simplest 
case is when the water is just at saturation tempera- 
ture at entry to the nozzle. It is ready to boil 
with the slightest decrease of pressure. It is assumed 
to begin immediately and to continue with increasing 
violence throughout its passage, because even though 
its temperature is falling slightly, its pressure 
decreases quickly and the fluid soon consists of a 
mixture of steam and water, and finally emerges 
from the nozzle outlet as a very wide spreading 


fa \ 


(SS86.A VA “exqaneERING” ? 


jet. He quoted experiments in 1892, by Sauvage,t 
who published photographs showing such a jet 
blowing out in the form of a very wide paraboloid. 
Rateau further investigated the case in which the 
water is one or two degrees below its boiling-point at 
the entry to the nozzle, and therefore does not begin 
boiling until part way through. 

Not much experimental work appears to have 
been done since, though the question often arises 
of deciding the size of a drain hole, or the diameter 
of a conduit to carry away condensate which is at, 
or near, its boiling point, and may have its upper 
surface in contact with its own vapour. A drain 
big enough to pass a certain quantity of cold liquid 
will have to have its cross-sectional area considerably 
increased, to pass the same quantity of flashing 
liquid. 

The present writer is conducting experiments, 
though difficulties are met with in supplying water 
not boiling, but just ready to boil. The fact that 
with the apparatus used, more mass is discharged 
than was expected, may be taken as rather a good 
thing, because it suggests that the caiculation now 
to be given will not, with most apparatus, give 
drain areas too small. The test results are far 
from complete and cannot be presented here. The 
aim of the present note is far less ambitious, being 
chiefly that of extending Rateau’s calculations over 
a much wider range of steam conditions and of 
attaining greater accuracy, by making allowance for 
example, for the fact that at most usual steam 
temperatures the density of water is appreciably 
less than unity. Again, while Rateau used a 
temperature-entropy chart for numerical data, 
the present writer refers to this merely for explana- 
tion. The various steam properties have been 
taken directly from Callendar’s tables. Even so, 
errors of interpolation were only avoided by plotting 
the entries in the tables, on to squared paper where 
small changes were being dealt with. Indeed, for 
the small changes in pressure and in liquid entropy, 
it was necessary to plot the differential coefficients 
(3) and (sf #) as well. 

The theoretical basis, however, is as originally 
set down by Rateau, and may be restated here, 
with the above modification for liquid density and 











* Rateau. EZazperimental Researches on Flow of Steam 
er of Hot Water. Constable, 1905. 

* Ecoulement de l’eau des Chaudieres,”’ by Sauvage. 
poe des Mines, 9, Vol. II, 1892. 





a further modification to avoid the use of his ratio, 
a,”’ which is the proportion of mass evaporated, 
divided by fall in temperature, and is nearly con- 
stant for a given initial condition, as will be clearer 
later. Rateau took it as constant, thus getting only 
approximate results, but the matter need hardly be 
pursued. 

Making use of a temperature-entropy chart, giving 
low enough values of entropy, such as can be found 
in text-books by Ewing, Stodola, Low, and others, 
Rateau designates the initial condition of the water 
at commencement of boiling, by condition point A, 
Fig. 1, on the boundary curve between the water and 
wet steam regions. Adiabatic expansion is assumed. 
This will bring the fluid to the condition at G, 
with a fall of temperature @ and during the process 


the work done, or the kinetic generated (=) is 


represented by the area AD G = 4 E 0 (¢, — 9p), 
where E is the mechanical equivalent of heat, 
namely, 777-8 ft.-lb. per B.Th.U., and g = 32-2, 
and the symbol ¢ stands for entropy and the suffixes 
A and D refer to points on the diagram. 
Unfortunately, here, Professor Rateau made too 
loose an approximation. True, the work of a 
stream, done in this case on itself, in generating 
kinetic energy, is frequently taken as the Rankine 
area on the heat-chart. It is usually a trapezoidal 
area not shown in Fig. 1, and bounded by two con- 
stant temperature lines, the constant entropy 
vertical on its right and the water line A D on its 
left. This cycle omits the work done by the feed- 
pump in taking the cold water from final to initial 
pressure without rise of temperature. Such work 
reappears as kinetic energy additional to that 
produced from heat, but it is not represented on the 
heat-chart at all, because it remains in the form of 
mechanical energy. Thus the stream work as given 
by Rateau is less than the true heat-drop as given 
by Callendar. This Rankine work, though near 
enough to the true heat-drop for a steam engine, is 
seriously in error for hot water, where the area has 
shrunk to the triangle A D G, and this heat work is 
itself not much greater than that of the feed pump. 
The present heat-drops are too small to get con- 
veniently from the usual steam tables, and a handy 
way is to write them equal to = V d P, where V is the 
specific volume during a given step in the expan- 
sion and dP the drop in pressure. The specific 
volume at G is (l1—2) vw+2Vs, where vy 
and Vs are the specific volumes of water and 
steam, and x is the proportion of mass evaporated 
or dryness fraction and equals (= 2). Then 
gr — do 


1 — 2) ow + 2 Vs) 
Vig=VdP 








the discharge area equals [“ 


sq. ft. for 1 lb. per second. 

The case arises where the initial pressure is 
below that corresponding to its saturation tempera- 
ture by an amount which may conveniently be 
called the initial static head. Even a small static 
head, it may be only a foot or two of water, causes 
a big increase in the mass discharged. Usually an 
initial head of only a few pounds suffices to make 
the water behave as cold water throughout, that is, 
to get right through without boiling, and to multiply 
the mass-flow greatly. 

The calculation is easily adapted to the case with 
a small initial head. The water executes the earlier 
part of its journey through the nozzle before 
beginning to boil. During this part its temperature 
remains sensibly constant, but its pressure falls by 
an amount (P, — P,) corresponding to the interval 
t of temperature, where P, is the initial pressure 
and P, the pressure corresponding to the initial 
temperature. The water therefore reaches a velocity 
/2 g (Py — Px) vw and a pressure P,. It executes 
the remainder of its acceleration exactly as before, 
to the accompaniment of boiling, and the velocity is 
given by \/[2g(P, — Pa) vw] +2g2VdP. The 
specific volume [(1 — x) vw + 2% Vs] is calculated 
exactly as before, and thence the mass flow for unit 
nozzle area. 

A sample calculation is given in the Table which 
appears on the following page. 

The results are plotted in Fig. 2. Taking the 
curve marked 160, the interpretation is that water 
at a pressure of 160 lb. per square inch absolute 
and 10 Ib. per square inch above saturation pressure 
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will behave in a nozzle just as cold water, and that 
its mass-flow can be calculated in the ordinary way as 
\/ 2g x (head) x (density) (throat area) so long | 
as the back-pressure is not less than 150 lb. per| 
square inch absolute. 
For this particular throat pressure the nozzle | 
would require to have a throat area of ()-0635 sq. in. 
per lb. discharged per second. Thenceforward, for 
further pressure drops, curve 160 would begin to 
apply if the nozzle cross-section were made to corre- | 


Fig. 2. FLOW FOR DIFFERENT INITIAL PRESSURE 
~@ + y 
Saturation Pressury = 150Ub.per Sq. in Abs. 
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TABLE OF CALCULATED VALUES 


Initial temperature 358-4 deg. F. dv 00-5148. ob 1-575 Saturation pressure = 150 lb. 
per square inch absolute initial pressure on first assumption Three further assumptions given, e¢.g., if 
P, 165 lb. per square inch absolute, then initial velocity head (15 144 0-O181) = 39-10 ft.-Ib. 
Pressure drop during boiling, 

Ib. per aqe in. abs. » 0 ” Ww Id 25 #0 
lemperature drop during boil 

ing, deg. F. .. ” 1-04 24 4 a-2 14-0 17-1 
Corresponding final tempers 

ture, deg. F. .. ta 4 S736 tho-s aw Se 2 S444 ; S41 
Specific volume of water 

eub.-ft. per Ib a O-Ols! O-OLS! O-O1LSI o-OLSO o-olse 0-O1L79 O-OL7O 
Specific volume of steam, V+ 

eub-ft. per Ib. ee SOG , OG 115 td | }- 334 +586 3-727 
Liquid entropy change (¢, 

oy) ” o-OO14 O-OO34 O-Ou08u O-O106 0-O0183 0-0225 
Liquid lower entropy, ¢: W-5148 O-5134 0-514 0-5079 05042 0:4965 | 00-4925 
Steam entropy, 15758 1 S768 1-S785 15813 15842 1 5903 1-5935 
Evaporative entropy change 1-4 1-671 1-O7%4 1-080) 1 0938 1-1010 

(Oa ov) 
Dryness = ———____— r 0 O-00182 0-00319 O-00645 Tet ie 0-O1L672 0-0202 
- or — ov) 
Volume of steam part rvs TD 0-00402 0-O0902 0-207 O-O9327 o-o6oL | 0-07535 
Volume of water part a 

tw , O-Olsl 0-01808 0-01803 0-O17TSS8 O-O1781 O-O176 0-O1L753 
Specific volume of mixture, cub.- 

ft. per ib O-OlSl O-o2210 O- 02705 O-O3858 Ted O-O777 0- 09288 
Average volume for one step 

cub.-ft. per Ib. 00-0201 0-02503 0- 08327 04454 0-O6411 0-O08529 
Pressure fall 144 volume 

ft.-tb ” 0 10-80 20) ~.10 2-4 O1-4 
Cumulative sum heat drop 

{t.-ib " sO 16-60 s0-50 72 ) 1¢ ou 228-40 
Velocity V 2¢ ht.dp.ft. per 

s™ Ty) 1o-30 2 thm 1+" s- 32 103-0 120-¢ 
Mas flow = velocity + (144 

volume), Ib. per sec. per sq 

in “ 6-065 s-12 0-192 »- 302 9-204 9-018 
Heat drop if P, 155 Ib. per 

8q. in. abs ‘ 13-03 Is - 830 29-630 53-530 85-63 178-03 239-43 
Velocity, ft. per sec 28-95 4-79 43-65 58-69 74-22 107-0 124-21 
Maas flow, Ib. per sec. per sq. in 11-107 10-98 10-847 10-563 10-204 9-562 9-287 
Heat drop if P, 16 Ib, per 

sq. in. aba, 26-06 1-60 42-060 66-560 8 -66 191-06 252-46 
Mass flow, Ib. per sec, per sq. in 15-74 14-26 13-04 11-79 10-95 ¥-92 9°55 
(¢c — @») with 3 per cent } 

initial steam 0-OS183 0-03323 0-03423 0-O3873 0-04233 0-05013 0-05415 
Dry ness 0-03 | 00-0312 0-033 0-0361 O-O8915 | 0-0457 0-0491 
Specific volume of mixture | 

ceub.-ft. per Ib 0.10806 | 0-11305 00-1207 0-13376 00-1480 0-18108 0- 20002 
Velocity, {t. per sec 0 45-4 72-9 106-0 133-2 181-8 |} 204-5 
Mass flow, Ib. per sec. per sq. in 0 2-79 4-215 5+ 6-24 6-98 7-08 


spond, in this case to widen steadily from throat | 
onwards, In this example boiling and fall of 
temperature set in only after the throat, namely, in 
this widening portion, or immediately in the free 
space if this widening portion is absent, which would 
not affect mass flow quantity. Taking a different 
example, with an initial pressure of, say, 152 Ib. per 
square inch absolute, the curve rises a little distance 
to 9-70 lb. per second per square inch, which maxi- 
mum decides the throat area. Here some boiling 
has taken place before the throat. By repeated 
trials it is found that an initial head of 4-65 Ib. per 
square inch is the least which will suffice to give no 
boiling before the throat. 

A series of diagrams, such as Fig. 2, is summarised | 
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in Fig. 3, which gives also the maximum flow for 
water containing initially 3 per cent. and 10 per cent. 
of steam, and for dry saturated steam calculated 
on the ordinary formula of Callendar, 


M ni = /2 
v v 


Fig. 3 gives also the flow with various initial 
static heads and a curve marked “ minimum flow 
for no boiling before throat,” which gives the flow 
when the initial head is only just enough for this. 
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It will be seen from Fig. 2 that with no initial 
head the maximum flow of 9-40 Ib. per second 
occurs at a pressure drop of about 16 lb. per square 
inch. Thus, what is called the “ critical ’’ pressure 
ratio is (7*) 0-893. In Fig. 4 this ratio is given 
for a range of conditions, including cases where 
the water contains initially 3 per cent. and 10 per 
cent, of steam. 

After Rateau’s note in 1905, nothing seems to 
have been published on the subject until an article 
in Combustion, by Kittredge and Dougherty,* in 





* “ Discharge Capacity of Traps,”’ by Kittredge and 
Dougherty. Combustion, September, 1934. 
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1934. These investigators used, as an approxima- 
tion (p, — pz) v, instead of yvdp, for the heat- 
drop, with the result that velocities and discharges 
were too high. On the other hand, they calculated 
the percentage of steam formed as change of heat 
of the liquid, divided by latent heat. This intro- 
duced an error which fortunately offset to some 
extent the one already mentioned, and was small at 
ordinary pressures, but serious at, say, 1,500 Ib. per 
square inch, and more so at higher pressure. 

The next paper to be published also came from 
the United States. It was by Stuart and Yarnall,* 
and appeared last year. These two workers were 
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interested chiefly in the critical pressure ratio, but 
they gave a curve of mass-flow and treated the 
case of water initially cooler than saturation tempera- 
ture, which amounts, of course, to the same case as 
the present treatment with an initial pressure above 
saturation pressure Stuart and Yarnall’s results 
are in rough agreement with the present diagrams. 

Lastly, there has appeared the notable paper of 
W. T. Bottomley,+ read late in 1936, just as these 
netes were nearly complete. The writer is glad to 
refer to this not merely because it is the only paper 
with which his calculations agree perfectly, but 
because of its importance. Though it does not 
carry calculations to high pressures, it is the first 
to give high-class experimental results and presents 
a detailed description of the method of test. And 
now, most important, the measured mass-flows. 
instead of being less than the values calculated as 
above, assuming adiabatic expansion, are actually 
much greater. In other words, the discharge 
coefficient, instead of being slightly less than unity 
for a well-rounded nozzle, may be 4 at an initial 
pressure of 60 Ib. per square inch absolute (the 
writer found 14) and 7 at 15 Ib. Mr. Bottomley 
finds wide variations from little over unity to 5 
or more, according as the nozzle is passing a trace 
of steam along with the water, or on the other hand, 
passes nothing but water, and is working under a 
very slight initial head. 


* “ Fluid Flow through Two Orifices in Series,” by 
Stuart and Yarnall. Mechanical Engineering, August 
1936. ‘ 

+ “Flow of Boiling Water through Orifices and 
Pipes.” by W. T. Bottomley. N.E. Coast Inst. E. and 5., 
December, 1936. 
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VERTICAL 


KEYWAY-CUTTING MACHINE. 


CONSTRUCTED BY MESSRS. GEORGE RICHARDS AND COMPANY, LIMITED, BROADHEATH. 
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There are signs that Bottomley’s coefficients 
would come down to unity at high pressures, and 
this fits in with the valuable explanation he gives 
that surface tension delays boiling, and so allows 
the water to behave as cold water and get through 
in these large quantities. Surface tension decreases 
with the temperature and vanishes at the critical 
point, 

When the writer got excessive discharge it 
seemed natural to follow the hint that was given 
by Rateau to the effect that a slight initial head, or, 
in other words, a slight defect of initial temperature 
below saturation, would cause excessive discharge, 
and that it was impossible to guarantee, even in a 
boiler with brisk circulation, that temperature 
would be uniform either in time or space. So any 
test nozzle might be fed with water slightly below 
saturation temperature, all of which suggests that in 
the tests Rateau knew he had been confronted with 
excessive discharge. 

While, therefore, the present calculation gives 
discharges too small, at least for the simple saturated 
liquid, it seems necessary to make such a calculation 
48 a starting point to be used in connection with 
empirical constants, and for the development of a 
fuller theory. Here a valuable lead is given by 
Bottomley’s suggestion that throat pressure is 
about ()- 70 of the initial pressure, and that the water 
gets so far without boiling. In fact, it seems that 
the commencement of boiling is in the free space 
after the throat. 

Application of this augments the previously 
calculated flows, especially at low pressure, pre- 
cisely where experiments have been giving high 
discharge coefficients. Further, the application 
could be carried to the case of water with some 


| initial 








steam, in which case the said augmentation 
is less, but so is the experimental discharge coeffi- 
cient. Moreover, the calculation is now very 
simple indeed. Assuming that, whether in the 
presence of initial steam or not, water passes to the 
throat without boiling or change of density, and 
that there the mixture has a pressure of two-thirds 
the initial, and that the initial steam, if any, has 
merely expanded to saturation volume at throat 
pressure, the curves shown in Fig. 5, on page 630, 
are obtained and seem on the whole to be in fair 
accord with fact. 

The extreme simplicity of this assumption of a 
fixed pressure ratio for all initial pressures is, how- 
ever, not merely empirical. It has some theoretical 
defence. Applying the well-known formula for the 
radius of the nuclei of freshly-formed vapour, 


28 + . 
r= —————.- where § is the surface tension, 


P =? 

RT p log, (p:) 
R the gas constant, T the temperature, p the 

P . : 

zB) the ratio of the ordinary 
boiling pressure to the actual pressure of the super- 
heated liquid, it will be found on assuming a radius 
r, somewhere between 10~* and 10-7 cm., that the 


P. 
ratio (5) ranges through such values that when 
1 


multiplied by the upper pressure ratios in Fig. 4 
it yields the remarkably constant product of 4. 
Such a product, though not having a clear meaning, 
may be a criterion giving roughly the pressure 
ratio at which boiling begins, because, of its two 
factors, one is the critical ratio (Fig. 4) not allowing 
for surface tension, and the other indicates the 
effect of surface tension only. 


liquid density, and ( 








It will be remembered from the Jate Mr. H. M. 
Martin’s contribution to the subject* that super- 
saturated steam does not condense until its expan- 
sion has proceeded far enough to force condensation 
on to the surfaces of nuclei much smaller than 
the above. Buta stream has its highest velocity 
and lowest temperature away from the walls. Con- 
densation should, therefore, begin in the core of 
the jet. With hot water, boiling should begin in 
the warmer parts near the walls, which is easier 
owing to the proximity of surface asperities. 

Again, there is more time for change of state, 
with the strikingly low speeds occurring in this 
branch of the subject. The fascinating phenomena 
of surface tension must be left for a much fuller 
study. 








VERTICAL SLOT-DRILLING AND 
KEYWAY-CUTTING MACHINE. 


Tue keyseating machine illustrated in the accom- 
panying figure is the latest addition to the range made 
by Messrs. George Richards and Company, Limited, 
Broadheath, near Manchester. Quite apart from its 
function as a keyway-cutting machine, the model 
can be usefully employed for a variety of plain milling 
of a light character. It can be arranged for either 
single-pulley or direct motor drive. The latter arrange- 
ment is shown in the illustration. 

The design incorporates a reciprocating crank drive 
to the spindle slide, the stroke of the latter being 7 in. 
The actual length of keyway which can be cut by using 
the crank motion is therefore 7 in. plus the diameter 
of the cutter being used. As the largest cutter the 
machine will take is 1 in. in diameter, a keyway of a 
maximum length of 8§ in. can be machined through 
the medium of the crank motion. Longer keyways can, 
however, be cut by utilising the automatic longitudinal 
feed to the table, which has a traverse of 20in. Again 
adding the diameter of the cutter, a maximum keyway 
length of 21% in. can be machined by this method. 
The methods can be employed together to cut key- 
ways up toa length of 27 in., but the makers suggest 
that this procedure should be employed only in excep- 
tional cases. When using the crank motion, the vertical 
feed is applied at each end of the stroke, and is auto- 
matically tripped when the required depth is reached, 
the table being locked in position. When using the 
automatic feed to the table, the cutter slide remains 
stationary, the cutter being fed to the depth required, 
and the keyway or slot produced at one traverse of the 
table. The table has hand adjustment vertically, 
transversely and longitudinally, index dials being 
provided for each motion. Six rates of speed are 
provided for the spindle, ranging from 250 r.p.m. to 
1,000 r.p.m., the speed changes being made by the 
two levers visible in the illustration at the side of the 
machine. Six rates of horizontal traverse are provided 
for the spindle slide, and five rates of feed are available 
in the vertical direction. The vertical feed rates 
range from 0-0025 in. to 0-0125 in. Finally, the table 
has six reversible feeds longitudinally, ranging from 
0-0004 in. to 0-0026 in. 

Ordinary cylindrical shafts, clamped in the Vee 
provided in the table, are immediately brought accu- 
rately central by a positioning plate. The cycle of 
operations when using the crank motion to the spindle 
slide is then as follows. With the work firmly held on 
the table and the cutter secured in the collet, the zero 
line on the crank is set to read the length of keyway 
required, less the diameter of the cutter, on the gradu- 
ated rule. The crank is then locked in this position by 
the nut provided. With the crank in the horizontal 
position, the work is traversed by the hand motion to 
the starting point, the cutter is then lowered until it 
touches the work, and the depth of feed required set 
on the feed dial. The vertical feed is then engaged 
and the machine set in motion through the clutch 
lever. The cutter will sink into the work to the depth 
of feed selected each time the crank reverses its direction 
of traverse, and when zero on the depth feed dial 
coincides with the zero on the index scale, the vertical 
feed will automatically trip. The vertical feed can 
be tripped by hand if required before the full depth is 
reached by means of a smali knob, and re-engaged again 
through a further lever. 

When using the automatic feed to the table, the cutter 
slide remains stationary with the zero line on the crank 
set to zero on the scale. The work is traversed to the 
starting point, and the depth of keyway to be cut is 
set on the dial. The stop on the table is then adjusted 
to read the length of keyway required, less the diameter 
of the cutter, and locked in position. Suitable traverse 
of the table and vertical feed for the cutter are then 
selected and the machine started. The vertical feed 





* e.g., ‘‘A New Theory of the Steam Turbine,” Eno1n- 
EERING, Vol. cvi, page 1 e¢ seg. (1918). 
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will trip automatically when the full depth of the key- 
way is reached, the direction of the table feed being 
When the full length 
of keyway has been cut, the pointer on the stop coin- 
cides with zero on the rule, and the table feed is then 
If, for any reason, it is required 
to stop the table before the full traverse has taken 
place, the feed can be tripped through a small lever 
on the front of the machine, ard re-engaged through a 
The motor is of 3 h.p., and the machine 
is equipped with a coolant pump and an efficient return 
The down 
feed of the spindle is 3} in., the distance between the 
spindle and the vertical face of the frame is 134 in., 
and the maximum distance between the spindle nose 
The vertical move- 
ment of the table by hand is 17 in., and the corre- 
The working 


then set and the clutch engaged. 


automatically tripped. 


second lever. 


drainage system from the table to the sump. 


and the top of the table is 20 in. 


sponding hand cross-movement is 10 in. 
surface of the table is 36 in. by 9 in. 





LABOUR NOTES. 


THe first stage of the discussions on the claims by 
the three unions of railwaymen for improved wages 
and working conditions was reached last week when 
representatives of the main-line railway companies 
‘answered in the negative,” and the leaders of the 
men intimated that they would report the decision 
to their respective bodies. The unions will now, it is 
weumed, bring the claims before the Railway Staff 
National Council, which is composed of equal numbers 
of representatives of the companies and the unions, 
and, in the event of failure to agree there, carry them 
to the Railway Staff National Tribunal. The unions 
are all asking for the restoration of the balance of 
1} per cent. of the wage reduction of 1931, and the 
National Union of Railwaymen and the Associated 
Society of Locomotive Engineers and Firemen have a 
common claim for the restoration of the rates of pay 
for overtime, night duty, and Sunday duty which 
were in force before 1931 





The National Union of Railwaymen has a separate 
claim for a minimum wages of 50s. a week for adult 
males. The Associated Society of Locomotive Engineers 
and Firemen is asking for two weeks’ annual holiday 
with pay for locomotive men with twelve months’ 
service, cancellation of the provision for duty rosters 


up to a period of nine hours, and a guaranteed day for | 


each time of signing on duty on Sundays. The Railway 
Clerks’ Association is claiming a 36-hour working week, 
extra pay for time worked between 6 p.m. and 6 a.m., 
time off duty in lieu of bank or other public holidays, 
and special increases of pay for members of the clerical 
staffs for whom no promotion has been available for 
some years, 


A meeting of the National Railway Shopmen’s 
Council considered the claims of the shopmen, but 
adjourned without reaching a decision on them. Here, 
again, the men’s representatives intimated that they 
would report the position to their respective bodies. 
They are asking that the present deduction of 1} per 
cent. from gross earnings should be terminated and 
the base rate and war wage consolidated; that the 
rates of pay should be increased by Id. an hour, and 
that in no case should the base rate be less than 50s. 
a week; that 40 hours should constitute a standard 
week's work without any reduction of pay, and that 


each employee should be guaranteed a day's pay for | 


each day he is available for duty, and a standard week's 
pay and should be allowed 12 working days’ holiday 
with pay each year. A further meeting of the Council 
is to * held, and if there is failure to agree at this, the 
claims will, no doubt, referred to the Industrial 
Court. 


Addressing the annual conference of the Railway 
Clerks’ Association at Swansea last week, Mr. F. B. 
Simpson, the president, said that, in addition to the 
Labour and Socialist movement, there was a vast 
opinion in this country sincere and unchanging in its 
democratic allegiance. That united front needed no 
formal alliance, but was Geep in the roots of our British 
fabric and character. There were elements crying for 
formal unity that had consistently been bent on dis- 
ruption, and in furthering their own factious aims 
were creating the only real Fascist appeal in this 
country. They were exponents of the doctrine of 


ENGINEERING. 
In the course of a speeca at a conference of Trades 
Councils in London, on Saturday last, Mr. Ernest Bevin 
said that in the interests of the people they repre- 
sented it was absolutely imperative that negotiating 
machinery should be maintained and agreements 
honoured. It was positively dangerous to assume that 
within the four corners of industrial organisation 
political changes could be worked. It could not 
done Political changes had to come through the 
political instrument. 


The trouble at Harworth Colliery over which the 
Mineworkers’ Federation of Great Britain threatened 
a national strike was ended last week by an agreement 
to amalgamate the two contending workers’ organisa- 
tions, viz., the Nottinghamshire Miners’ Association and 
the Nottinghamshire and District Miners’ Industrial 
Union. The settlement was reached at a conference, 
under the neutral chairmanship of Mr. John Forster, 
of representatives of the Mineworkers’ Federation of 
Great Britain, the Nottinghamshire and District 
Miners’ Industrial Union and the Nottinghamshire 
colliery owners. The terms were approved at a national 
delegate conference on Thursday of the Mineworkers’ 
Federation, and the strike notices, which were due 
to take effect two days later, were withdrawn. A dele- 
gate meeting of the Industrial Union sitting at Notting- 
ham on Saturday last also approved the settlement. 


The new organisation is to be known as the Notting- 
hamshire and District Miners’ Federated Union. 
Mr. G. A. Spencer will be president, Mr. Val Coleman 
general secretary, and Mr. H. W. Cooper financial 
secretary and treasurer. Mr. Spencer and Mr. Cooper 
are officials of the Industrial Union and Mr. Coleman 
is an official of the Nottinghamshire Miners’ Associa- 
tion. These appointments are permanent. Mr. Spencer 
will represent the Nottinghamshire district on the 
executive committee of the Mineworkers’ Federation 
for the first year and thereafter the district representa- 
tives will be elected in the manner prescribed in the 





| Transport and General Workers’ 





|of the Court of Inquiry, and the board reaffirm their 





violence and change through disaster and misery. 
“I can hardly imagine,” Mr. Simpson said, “ trade 
union members paying ls. a week to make social 
conditions worse; yet these factions have always | 
affected to despise ‘reformist’ improvement and | 
preach salvation through catastrophe. In effect, they 
stand for predestination in politics, and dictatorship 
as against self-determination through democracy. 


” 


[herein is the essential difference in the creeds. | 


rules of the federated union. For two years from the 
date of the amalgamation the representatives of local 
committees, delegates, and other local officials will be 
appointed as to half by the Nottinghamshire Miners’ 
Association and half by the Industrial Union “‘ from 
among men employed in and about the colliery.” 


The strike of London busmen was settled at a meet- 
ing of the London Passenger Transport Board and the 
Union held at the 

Ministry of Labour on Thursday last week, and the 
men resumed work on the following day. The terms 
of the settlement were as follows :—(1) All employees 
on strike who report for duty at scheduled time on 
Friday, May 28, shall be reinstated in their former 
employment, and the period of the strike shall not be 
deemed to be a break in service. (2) Pending the con- 
clusion of a new agreement, the men shall operate and 
be paid on the present basis. In accordance with the 
notes of interpretation of May 8 the new agreement 
shall be made retrospective to the resumption of work. 
(3) The board and the union accept the interim report 


statements issued in relation thereto. (4) Immediately 
work is resumed the parties shall meet and, in accord- 
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higher wages and also the question of non-unionism in 
the works of the company were discussed. The follow 
ing statement regarding the matter has been issued 
by the union :—‘ Mr. J. C. Little, president of th: 
union, supported by Mr. Fred A. Smith, the general! 
secretary, and members of the executive council, stated 
the case on behalf of the union, dealing exhaustively 
with the financial position of the company over a period 
of years and demonstrating their abiluty to meet th 
claim placed before them. In regard to the question 
of non-unionism, this only dealt with a very smal! 
number that was existent among the thousands em 
ployed on the engineering side of the company, as th« 
union is well organised to the extent of approximate] 
95 per cent. Mr. R. Lloyd Roberts, chief labour office: 
of the company, undertook that the wage claim would 
be carefully considered, and a reply to the request of 
the union furnished in due course. The subject of non 
unionism is again to be considered at a later date.” 


According to the Washington correspondent of Th¢ 
Times, the Hours and Wages Bill, introduced in the 
House of Representatives by Mr. Connery, makes 
provision for the writing in of a general normal 
40-hour week and 40 cent hour after hearings by 
the House Labour Committee. “‘What appears 
already is,” he says, “ the creation of a Labour Stan- 
dards Board to administer the Act ; the prohibition of 
the labour of persons under 16, or any higher age limit 
which may be set by the individual State ; the prohibi 
tion of strike breakers or labour spies as * oppressive 
practices ;’ the safeguarding of the right of workers 
to bargain collectively for better standards than the 
Act sets up; and, in general, the vesting of wide 
discretionary powers in the Labour Standards Board.” 


Plans for a complete industrial and commercial 
survey of Greater London, which is to be carried out 
by the Youth of the London Trade Union and Labour 
Movement, are outlined in a memorandum issued by 
the London Trades Council. The memorandum 
stated to be entirely the work of a sub-committe« 
of the Trade Union Youth Advisory Committee to 
the London Trades Council, and is described by Mr. 
A. M. Wall in a foreword, as “ an able and constructive 
piece of work, indicative of the intelligence and energ) 
which, at the moment, is dormant in the youth of our 
movement.” The object of the investigation is to 
secure “ material for use in the fight for improved 
working conditions,” and it will be organised * through 
the Trades Councils, under the co-ordination and 
direction of the London Trades Council and with the 
co-operation of the district committees of the various 
trade unions.” 


1s 


The report of the General Federation of Trad 
Unions for the year ending March 31, states that the 
number of affiliated societies is 95, 60 of which ar 
on the higher scale, 32 on the lower scale and 3 on both 
seales. The membership on which contributions are 
based is 345,462, of whom 217,530 are on the higher 
scale, 118,050 on the lower scale and 9,882 on both 
scales. The gross membership is 354,880. The year’s 
contributions amounted to 25,118/. 8s. 9d., and the 
benefits paid to 3,3371. 14s. 2d. The accumulated 
funds of the Federation increased during the twelv: 





ance with the memoranda of May 8, proceed, (a) to 
negotiate and settle the new agreement, taking as the | 
basis document 14 of the inquiry and the other docu- 
ments relative thereto; (b) to set up the joint ma- 
chinery required for the examination of the various ques- 
tions arising out of scheduled duties, easements, &c. ; 
(¢) to establish joint machinery for the investigation of 
the conditions of employment in relation to the effect | 
which such conditions have upon the health of the men, 
and upon the results of such investigation to take 
immediate and appropriate steps as may be required, 
either by reduction of hours and/or by such othcr 
measures as may be agreed to meet the position. 








T.U.C., that a joint meeting be held. 
at the 
General Purposes Committee and the Management 
| Committee. 


months from 199.7371. 16s. to 223,214. 16s. 2d. 


Mr. Appleton, the general secretary, mentions that, 
arising out of a resolution submitted to the Trades 
Union Congress by the Typographical Association in 
September, 1934, on the subject of the raising of 
funds in national disputes, approaches were made to the 
Federation by the Trades Union Congress. ‘ But, 
he says, “no definite propositions were made. { Iti 
mately, however, it was agreed, at the request of the 
This took place 
the Finance and 


Federation offices between 


It has now been decided that the Manage 


A new clause added to the Factorics’ Bill in the |} ment Committee accept the invitation of the T.U.C 


Standing Committee of the House of Commons, which 
considered the measure, provides that the hours of work 
of persons under 16 in factories, exclusive of intervals 
for meals and rest, shall not exceed 44. Further, if 
representations are made that the industry is so 
dependent on the employment of such young persons 
that it would be seriously prejudiced, that increased 
hours would not be likely to be injurious to health, and 
that the work was particularly suitable for young 


| persons and likely to lead to their permanent employ- 
| ment, the Home Secretary might direct an inquiry and 


might make regulations increasing the total hours to 


a figure not exceeding 48. 


At a meeting between representatives of Imperial 
Chemical Industries, Limited, and the executive council 
of the Amalgamated Engineering Union, a claim for 





to pursue the discussion further. For the purpose 4 
sub-committee has been appointed, but it has not 
yet been possible to fix a date for the joint meeting. 


Industrial and Labour Information states that the 
Central Executive Committee and the Council of 
People’s Commissaries of the Soviet Union promulgated 
oa May 13 and December 15, 1930, two orders relating 
to the conditions of engagement of workers, engineers 
and technicians, which provided, among othe r things, 
for measures to stabilise employment. l nder the 
Order of May 13, engineers and technicians were to be 
granted an increment of 10 per cent. after three years 
service in the same undertaking and an additional 
5 per cent. for each further period of two years. er 
Order also prescribed that engineers who changet 





; . . naan 
their employment should have to wait for a yea 
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before receiving a higher salary than that which they 
had in their previous posts. 


An official communication now states that both 
Orders have been cancelled on the ground that they 
have lost their practical importance as a result of the 
re-organisation effected in the wages system during 
recent years and the rise in wage levels. One provision 
of the Order of December 15 remains, however, in 
force, namely, that workers employed for two year® 
or longer in the same undertaking are entitled every 
year to three days’ special leave with pay or a cash 
allowance equivalent to three times their daily wage. 
This provision applies to workers directly employed 
in production, in the mining, metals, chemical and 
textile industries, in the manufacture of building 
materials, in the transport services and in the building 
industry. 


LETTER TO THE EDITOR. 








VIBRATION IN STEAM-TURBINE 
BUCKETS AND DAMPING BY 
IMPACT. 


To THE Epiror oF ENGINEERING. 
Sir,—While agreeing with Mr. Beale in his views 
as to the superiority of a vibration damper over a 
critically-tuned vibration absorber, I should like to 
point out an error in his letter appearing on page 616 
of your issue of May 28. In the electrical analogy of 
mechanical vibrations, when :- 
Mechanica] force F is represented by electrical 
E.M.F. =F; 
Mechanical mass M is represented 
inductance = L ; and 


by electrical 


Mechanical flexibility ; is represented by electrical 


k 
capacitance = C; then 

Linear displacement z is represented, not by current I, 
but by quantity of electricity @Q = JIdt 

Thus the displacement of the auxiliary mass should be 


F F 
Ps \1_ ae |r, cos wt tm api wt 


, F ‘ 
instead of the expression a, wt given by Mr. 
w 


Beale on line 9 of column 2 of page 616, which really 
gives the velocity of the auxiliary mass. 

Such velocity has, of course, no bearing on the point 
raised by Mr. Beale as to the space required by a tuned 
vibration absorber. His general argument is not 
affected. Yours faithfully, 

GrorceE 8. Bower. 

%), Oxford-street, 

Barrow-in-Furness, 
N. Lancs. 
May 29, 1937. 








THE ASSOCIATION OF CONSULTING 
ENGINEERS. 


THE annual report of the Association of Consulting 
Engineers, 214, Abbey House, Westminster, London, 
S8.W.1, for the year ending April 30,1937, calls attention 
to a discussion which took place at the annual general 
meeting on May 29, 1936, regarding the proposal to 
set up a separate office and appoint a paid secretary. 
As a result, a report of the discussion and a questionnaire 
were circulated to members, and the replies showed a 
large majority in favour of the continuance of an 
Honorary Secretariat and the Committee. Mr. R. J. 
Harvey has, therefore, been appointed to act jointly 
with Mr. S. R. Raffety as honorary secretary with 
offices as above. 

The Committee unanimously decided to invite 
subscriptions for a presentation to Mr. Dykes, to 
commemorate his retirement from the post of honorary 
secretary after twenty-five years of unremitting 
service. There was an enthusiastic response from 
members and at Mr. Dykes’ desire the presentation 
took the form of a portrait by Mr. Howard Somerville. 
A testimonial has also been given to Mr. Sparrow, who 
acted as Mr. Dykes’ assistant for twenty-three years. 
_A branch of the Association has been formed in 
Scotland. Attention is called to the formation of the 
Engineering Public Relations Committee, on which the 
Association is represented by its chairman, Mr. W. T. 
Halcrow. A letter was sent to the Chief Electricity 
Commissioner, calling his attention to the fact that 
“the persons having suitable qualifications,” who it 
was proposed in the McGowan Committee on Electrical 
Distribution, should be appointed to make local investi- 
gation of the undertakings in the delineated area and 
submit reorganisation schemes, could be found within 
the ranks of the Association. Action has been taken 


in five cases where local authorities advertised for the 
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services of consulting engineers, and the Association 
has also been in close touch with several Government 
departments in connection with matters affecting the 
welfare of its members. 








THE LATE MR. J. C. VAUDREY. 


WE regret to record the death of Mr. J. C. Vaudrey, 
which occurred in Birmingham, on Thursday, May 6, 
at the age of eighty-three. Mr. Vaudrey was a pioneer 
of electricity supply in this country and might be 
described as the founder of the present extensive 
public undertakings in Birmingham and Liverpool. 

John Clough Vaudrey was born in London, on 
December 10, 1853, and was educated at Ramsgate 
and King’s College School. At the age of seventeen 
he was articled as pupil to Mr. Alexander Buchanan, 
M.Inst.C.E., a r in the firm of Messrs. Andrew 
Handyside and Com , ironfounders, engineers and 
bridge builders, of Derby. At the end of his time, 
he acted for three years as the company’s representative 
during the erection of a railway bridge over the Usk, 
two miles above Newport, and subsequently supervised 
the construction of a large iron building for a steam 
hammer and rolling mill at Woolwich Arsenal. On 
his return to Derby he was placed in charge of a 
section of the works, and afterwards became assistant 
works manager. 

Mr. Vaudrey’s attention was turned to electrical 
matters by a visit to Paris Electrical Exhibition of 1881, 
and a year later he entered into partnership with 
Mr. A. Bromley Holmes, a former colleague, and began 
practice in Liverpool. In 1883, Vaudrey and Holmes 
formed the Liverpool Electric Supply Company, which 
carried out installations in a number of buildings in 
that city, including the Grand and Adelphi Hotels, 
the Prince of Wales Theatre and the Wellington Rooms. 
Temporary lighting was also fitted in the Walker Art 
Gallery and St. George’s Hall. They were also respon- 
sible for providing electric lighting on the 8.8. Britannic, 
of the White Star Line, in 1885, while a year later they 
lighted the Liverpool International Exhibition with 
300 are and 2,000 incandescent lamps from special 
plant. Newsham House was wired for a visit by Queen 
Victoria, this being the first time she had had electric 
lighting in her own room. 

In 1887, the Board of Trade granted the company 
a licence to supply electricity in the central portion of 
Liverpool, and in the next year the overhead wires, 
which had previously been used, were replaced by 
underground cables laid in bitumen. In 1889, Messrs. 
Holmes and Vaudrey took over a provisional order for 
the lighting of the central part of Birmingham, and 
Mr. Vaudrey then became the managing director and 
engineer of the Birmingham Electric Supply Company. 
He established a power station at Dale End and super- 
vised the work of wiring the buildings, making it his 
business to see every consumer to fix the point 
of entry of the mains and the position of the meter. 
To this policy he attributed the company’s freedom 
from many difficulties. During Mr. Vaudrey’s manage- 
ment, the undertaking developed rapidly, and on its 
purchase by the Corporation in 1899, he was appointed 
the first city electrical engineer. In 1903, he retired 
from this position, though he acted for a time in a 
consultative capacity. He was also a director of the 
Liverpool company until its transfer to the Corporation 
in 1898. 

Mr. Vaudrey was elected an associate member of the 
Institution of Civil Engineers in 1880 and transferred 
to the class of members in 1893. He was, therefore, 
among the earliest living members. He was also for 
many years a member of the Institution of Electrical 
Engineers and acted as chairman of the Birmingham 
Local Section in 1903. After his retirement, he devoted 
much of his time to voluntary work in connection with 
Birmingham’s hospitals, and was one of the original 
life governors of the University. 








Tae Newcomen Society.—The summer meeting of 
the Newcomen Society will take place in Herefordshire 
from June 23 to 26. London and district members will 
leave Paddington at 1.45 p.m. on June 23, arriving at 
Hereford at 5.50 p.m. A reception will be held that 
evening at 7.30, by the Mayor of Hereford, at the Museum 
and Art Gallery, Broad-street. A whole-day motor-coach 
tour has been arranged for June 24, when the remains of 
the Hay tramway embankment, milestones, &c., at 
yy enemy S and other early works at Dorstone, Vowchurch, 
Abbey Dore, Pontrilas, and elsewhere will be visited. 
That evening a dinner will be held at the Green Dragon 
Hotel, Hereford, after which papers on “ Industries of 
Herefordshire in Bygone Times,” by Mr. Rhys Jenkins, 
and “The Hay Railway or Tramway in Herefordshire, 
1811-1864,” by Captain F. B. Ellison, will be given in 
the rooms of the Woolhope Naturalists’ Field Club, 
Friday, June 25, will be devoted to another whole-da 
motor-coach tour to Fownhope, Ariconium, Goodric 
Castle, Whitchurch, Monmouth and Raglan Castle. On 
the morning of June 26, the City of Hereford will be 
visited, after which members will disperse to their various 
destinations. 





THE ‘*CORONATION SCOT”’ 
EXPRESS, L.M.S. RAILWAY. 

Tue record experimental non-stop runs between 
Euston and Glasgow, carried out last November by a 
London Midland and Scottish Railway train drawn 
by the 4-6-2 locomotive No. 6201, Princess Elizabeth, 
and reported in detail in our issue of December 4, 
1936,* were stated at the time to have as their object 
the investigation of the practicability of a high-speed 
service between these points with standard locomotives 
and coaching stock. e tests, it will be remembered, 
were in every way successful, the distance of 401-4 
miles being covered in 5 hours 53 minutes 38 seconds 
on the outward journey, and 5 hours 44 minutes 
15 seconds when returning on the following day, these 
speeds representing respectively averages of 68-1 m.p.h. 
and 70 m.p.h., start to stop. 

On the basis of the data provided by these test runs, 
the London Midland and ttish Railway Company 
has announced the inauguration on Monday, July 5, 
of a regular service, the ‘Coronation Scot,” working 
to a schedule of 6} hours, to be maintained by three 
new nine-coach trains which have been specially 
constructed at the company’s carriage works at 
Wolverton. To haul the “ Coronation Scot,” a class 
of five new 4-6-2 streamlined locomotives has been 
ordered, to the designs of Mr. W. A. Stanier, Chief 
Mechanical Engineer, the first of which, No. 6220, 
named “Coronation,” we were enabled to inspect 
when it left the erecting shop at Crewe on May 25. 
The other four engines in hand, Nos. 6221 to 
6224, are to be named respectively Queen Elizabeth, 
Queen Mary, Princess Alice, and Princess Alexandra. 
The appearance of the new class, which are as fully 
streamlined as is considered practicable, is even more 
striking than the illustration, Fig. 1, indicates, the 
usual L.M.S. livery having been abandoned in favour 
of a colour scheme of blue and silver. The trains are 
finished in the same colours, the four horizontal silver 
bands, which originate in a Vee at the front of the loco- 
motive casing, being continued for the full length of 
the nine coaches. 

In general design the “ Coronation” is a develop- 
ment of the earlier Princess Royal class, which was 
described in ENGINEERING at the time of its introduc- 
tion four years ago,t but the boiler, while having the 
same working pressure of 250 lb. per square inch, is 
considerably increased in capacity, with greater super- 
heater surface, and sundry modifications have been 
made in the frames and motion. The diameters of 
the four simple cylinders have been increased to 16} in., 
with a stroke of 28 in., and the diameter of the coupled 
wheels to 6 ft. 9 in.; and there are only two sets of 
Walschaert valve gear. The new locomotives will 
exert a tractive effort, at 85 per cent. of the boiler 
pressure, of 40,000 lb., which is 300 lb. less than that 
of the earlier type, and it is anticipated that they will 
be capable of maximum speeds in excess of 100 m.p.h. 

The boiler shell is constructed of nickel steel, 22 ft. 
6} in. long, and is tapered, the outside diameter 
increasing from 5 ft. 8§ in. to 6 ft. 54 in. The length 
between tube plates is 19 ft. 3 in. The firebox, which 
is of steel, with an inner firebox of copper, has a heating 
surface of 230-5 sq. ft., and a grate area of 50 sq. ft., 
and is extended into the boiler barrel to give a larger 
combustion space. Monel metal is used for the outer 
and top rows of stays, and for the throat-plate stays, 
the remainder being of steel. The 40 large boiler- 
tubes are 5} in. in outside diameter and 7 8.W.G. thick, 
and at the firebox end are screwed into the tubeplate 
before being expanded. The small tubes number 129, 
and have an outside diameter of 23 in., and a thickness 
of 11 S.W.G. The tube heating surface of the boiler 
amounts to 2,577 sq. ft., making, with that of the fire- 
box, a total of 2,807-5 sq. ft. Each of the large tubes 
contains a triple superheater element of steel tube 1 in. 
in outside diameter, and 11 8.W.G. thick. The total 
superheating surface is 856 sq. ft. At the smokebox 
end of the boiler, particular attention has been given 
to the arrangement of the steam and exhaust pipes, 
so as to facilitate ash-removal. 

The grid-type regulator is fitted in the dome, with 
baffle plates beneath it, to prevent water entering 
the steam pipe. The boiler-feed system comprises 
an exhaust-steam injector on the right or fireman’s 
side, and a live-steam injector on the driver’s side 
of the engine, both injectors having cones 13 mm. 
in diameter, and delivering through top-feed clack 
valves into de-aerating trays in the steam space. The 
boiler mountings include four pop safety valves, 2} in. 
in diameter, and a manifold from which steam is taken 
for the ejectors, sanding gear, the train heating system, 
&e. To deal with long trains, the reducing valve for 
train heating is of larger capacity than the normal. 
A sand gun of the company’s standard type is fitted 
to the firebox backplate, to enable the boiler tubes to 
be cleaned while running. 


’ 





* See ENGINEERING, vol. cxlii, page 628 (1936), 
+ See ENGINEERING, vol. cxxxvi, page 21 (1933). 
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The admission of steam to the cylinders is by piston 
valves 9 in. in diameter, with a stroke of 7 in., of a 
specially light design, and fitted with six narrow rings. 
The two sets of Walschaert valve gear drive direct to 
the outer piston valves, the inner valves being actuated 
by rocking levers. Hoffmann needle roller bearings, 
lubricated by means of a grease gun, are fitted through- 
out the valve motion except in the big ends of the 
eccentric rods, which are fitted with Skefko self- 
aligning ball bearings. The box-type pistons are 
screwed on to the piston rods, and have three narrow 
piston-rings. The exhaust passages of the four cylinders 
are designed to give a free flow, and are combined m 
a simple straight blast-pipe. The crossheads, of the 
two-bar type, are of cast steel with white-metalled 
bronze slippers. The connecting rods and coupling 
rods are machined from Vibrac steel and are specially 
designed to meet the inertia stresses arising from the 
high speeds contemplated. 

The driving wheels have rims of triangular section, 
to which the tyres are secured by fastenings of the 
Gibson ring type. The whole of the revolving parts 
are balanced in each wheel, and balance weights are 
provided to compensate for 50 per cent. of the recipro- 
cating weights, these being equally divided between the 
six coupled wheels. The axle boxes are steel castings 
with pressed-in brasses, completely white-metalled on 
the bearing surface, and are fitted with bronze guide 
slippers at the sides. To preserve a continuous oil 
film there are no grooves in the bearing crown, the 
oil being introduced through a row of holes on the 
horizontal centre-line of the axle. An oil pad is fitted 
to each axle underkeep, and dust shields to the inner 
faces of the intermediate and trailing axleboxes. 
Spring-loaded valves are fitted to retain oil in the 
lubricating system when the engine is stationary. 

In overall dimensions and in weight the Coronation 
class is stated to set up new records for the London 
Midland and Scottish Railway, the length over the 
buffers being 73 ft. 9} in., and the total weight in 
working order, 164 tons 9 cwt., of which 108 tons 
2 ewt. is the weight of tie engine alone, and 56 tons | 


7 ewt. that of the tender when filled with 4,000 gallons | 


of water and 10 tons of coal. The wheelbase of the 
engine and tender is 62 ft. 11 in., and of the engine only, 
37 ft. 0 in. The radius of the minimum curve that can 
be taken when running is 6 chains, but a curve of 
44 chains can be negotiated at dead slow speed. To 
lighten the fireman's task by obviating the need for 
hand trimming, a coal-pusher is provided, consisting of 
a steam cylinder at the back of the bunker, which can 
be used to feed the coal towards the footplate. The 
four-wheeled leading bogie, which has wheels 3 ft. in 
diameter, and the trailing two-wheeled truck, which is 
of the Bissel type, with wheels 3 ft. 9 in. in diameter, 
follow the design of those in the earlier class, as also 
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does the general arrangement of the braking gear, the 
springs and their attachments, and the steam sanding 
apparatus. 

The three new trains, the first of which was on view 
at Crewe at the same time as the Coronation locomotive, 
consist each of nine coaches, with a total seating 
capacity of 82 first-class and 150 third-class passengers, 
and a tare weight of 297 tons. The order in which the 
coaches are marshalled is shown in the outline diagram, 
Fig. 4 on page 635, from which it will be seen that 
all are 57-ft. vehicles except the first-class vestibule 
car, shown in Fig. 5, which measures 65 ft. long, and 
the two kitchen cars, which are 50 ft. long. The general 
construction follows the company’s standard practice, 
with steel body panels and flush-fitting windows, but 
the exterior colour scheme, as mentioned, conforms 
to that of the locomotives, with silver lettering and 
chromium-plated door handles. 

A special feature of the trains is the provision, in 
addition to the usual steam heaters beneath the seats, 
of a pressure system for heating and ventilation, 
served by two independent units in each passenger 
coach, delivering to separate cold-air and warm-air 
trunks from which the air is distributed by adjustable 
nozzles, on the well-known system developed by Messrs. 
The Thermotank Company, Limited, of Glasgow, who 
supplied the units. Outside air, drawn in by the fan 
suction, passes through a viscous-oil filter and, in the 
case of the cold supply, is then delivered by the centri- 
fugal fan directly into the main duct. The warm air 
is similarly filtered and is passed through a multi-tube 
heater, supplied through a needle valve with steam 
from the main heating system of the train. A dial 
thermometer on the control panel indicates the tem- 
perature of the warm air delivered to the tragn duct, 
which the train staff regulates by means of the needle 
valve. The cold air is at or near to the outside shade 
temperature, and the two supplies are mixed by the 
passenger by adjusting the individual nozzles, each of 








which is mounted in a mixing chamber connected by 
branch ducts to the two main ducts. 

The main ducts are carried outside the carriage 
roofs to avoid interference with the uniform finish of 
the interiors, the branch ducts being accommodated 


the composite brake vehicles. The system is not 
applied to the kitchen cars. The nozzles are situated 
above the windows in the vestibule coaches, where 
they can be seen in Fig. 5 and over the windows and 
the corridor doors in the corridor cars. In the upper 
part of each window space there are fitted the usual 
double sliding lights with external deflector plates, 
which can be set to act either as extractors or 
ventilators. 

The furnishings are carried out in blue, green, and 
brown, respectively, for the three trains, each being 
finished in one colour throughout. Wilton carpets are 
laid in the first-class accommodation, and brown cork- 
linoleum in the third-class, and the curtains in the first- 
class and blinds in the third-class cars also harmonise 
with the general colour scheme. The walls are flush 
panelled with selected veneers, without projecting 
mouldings, but with inlaid bands of dark timbers at 
cornice height and at the seat ends. Different woods 
are used in each coach, and in the case of the first-class 
dining cars a different timber is employed in each train, 
the schemes embodying, respectively, satinwood with 
doors of claro-walnut, Canadian mountain maple with 
doors of Nigerian kevazingo, and English straight-grain 
olive ash, with doors of the same wood, but with a 
curly grain. The third-class vestibule coaches in each 
train are finished in English weathered sycamore and 
sycamore burr, English curly oak butt and brown 
oak with tiger stripe, and Canadian silver elm, the 
last-mentioned veneer being cut from piles recovered 
during the demolition of Waterloo Bridge. Timber 
from these piles, it will be recalled, was also used for 
the carved doors of the Westminster Abbey annexe, 
constructed for the coronation of King George VI. 

The compartments of the first-class corridor stock, 
each of which is different, are finished in Australian 
maple butt, Queensland maple, South American 
primavera sunray, English curly-grain olive ash, and 
Australian walnut ; and the tbird-class corridor com- 
partments in South American peroba. As a matter 
of interest to the passengers, each special timber is 
identified by a small descriptive label. The metal 
fittings are finished in satin matt chrome in the first- 
class cars, and oxidised Venetian bronze in the third- 











between the roof and the inner ceiling. As each set of 
branches is tapped off, the main ducts are reduced in 
section to maintain the air pressure. 


class, The ceilings are of cream Rexine throughout the 
trains, and the lavatories have dark blue Rexine walls 


The ducts are | and doors to the level of the window sills, with silver 


all-metal, with soldered joints to obviate leakage. The | Rexine above. The wash basins are pale blue porcelain 


fan motors have a three-speed control, the speeds 


corresponding, respectively, to air velocities of 900 ft., | with blue and white terazzo mosaic. } 
1,200 ft., and 1,600 ft. per minute at the nozzles,/ by a continuous tubular strip light down the 7 
these velocities giving a complete change of air in| of each first-class vestibule coach, supplemente¢ 


with chromium-plated fittings, and the floors are laid 
The lighting is 
tre 
by 


ons . . : : + » window 
5 minutes, 4 minutes or 3 minutes, respectively. The | independent lamps above the seats and on the ¥ indo 


consumption of current, which is taken from the train- | sills. The third-class dining cars are 


fitted with a 
i 











lighting batteries, amounts at the top speed to 650 | 36-in. tubular light above each group of tables, The 
watts for a full-length coach, and 325 watts each for! architectural lamps on the cross partitions. ‘ 
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Fig. 5. 


corridors and lavatories are lighted by tubular archi- 
tectural lamps, and the separate compartments by 


pe lamps, with independent shoulder lights above 
€ Seats, 








COMPOSITIONS FOR DECK 
SHEATHING. 


Since the Board of Trade first sanctioned the use of 
‘ompositions, in lieu of wood, for sheathing decks and 
flats in the passenger and crew spaces of ships, a very 
large number of proprietary sheet, plastic, and semi- 
Plastic coverings have competed for the shipowner’s 
attention, all claiming to satisfy the stipulated require- 
ments that “such sheathings must be non-absorbent 
‘nd sanitary, must provide a good foothold, be bad 
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conductors of heat, and be incombustible.” The 
approval of the Board, which must be obtained, is 
dependent upon the results of tests on samples pro- 
vided by the makers, supplemented, if deemed 
necessary, by further tests of samples taken by the 
Board’s surveyors during laying. Particulars of these 
tests, of the situations in which the several compositions 
may be employed, and of the procedure to be followed 
in laying them in order to ensure proper tenacity, 
durability, and freedom from subsequent chemical 
action, have recently been issued in the form of a Board 
of Trade Circular, No. 1709, of Instructions to Surveyors, 


entitled Deck Sheathings for Cargo and Passenger 
Ships. 
The Circular, which supersedes an earlier issue, 





No. 1671 of June, 1928, lays down the general con- 


ditions of approval, and gives a list of the compositions 
for which approval has been obtained, together with 
recommendations as to their use, minimum thickness 
and method of application in given circumstances. For 
example, a list is given of 27 proprietary brands of 
magnesite sheathing, in which the binding agent is 
magnesium chloride. Before any of these sheathings 
is laid on a steel deck, it is required that the deck shall 
be cleaned and then coated with an anti-corrosive 
composition. The use of bituminous sheathing or 
anti-corrosive coatings is restricted according to the 
temperatures likely to obtain in the vicinity, and in the 
case of weather decks, or decks over boiler rooms, 
galleys or refrigerated spaces, a test is to be made by 
the National Physical Laboratory or other competent 
authority of the heat conductivity of the material, and 
a certificate furnished to the Board. Special tests are 
prescribed also for oil-resisting bituminous sheathings 
to be used on steel decks forming the crowns of oil 
tanks. Other sections deal with fibre board and com- 
pressed cork slab coverings, linoleum, rubber carpet or 
tiles, rubber latex sheathings, and certain com- 
positions requiring special treatment in the application, 
and lists are also given of approved anti-corrosive com- 
positions and adhesive cements suitable for use in 
conjunction with certain types and brands ot covering 








ENGINEERING TRAINING AND 
EDUCATION. 


Summer School for Teachers of Welding.—A course 
on welding instruction, both gas and electric, will be 
held at the South-East London Technical Institute, 
Lewisham High-road, 8.E.4, from Monday, July 12, to 
Friday, July 16. The aim of the course is to give to 
all teachers concerned with welding subjects an oppor- 
tunity of keeping abreast of modern developments in 
welding, and to show how technical schools can best 
meet the needs of the industry in the training of per- 
sonnel. The lectures will deal with gas and arc welding, 
welding science, the principles of teaching, metallurgy 
applied to welding, and the City and Guilds courses in 
welding. Demonstrations and visits to works have 
also been arranged. The course is open to all teachers 
connected with welding courses in technical schools, 
and those wishing to attend should apply in the first 
instance to the Education Officer (H. 4), the County 
Hall, Westminster Bridge, S.E.1, for a form of applica- 
tion for admission. No fee will be payable by teachers 
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engaged in London and the Home Counties, but other 
teachers will be charged a fee of one guinea. 

Scholarships at Manchester College of Technology.— 
The Manchester Education Committee offer a limited 
number of scholarships and exhibitions tenable in any 
one of the three years’ full-time day courses, leading 
to the degree of Bachelor of Technical Science, at the 
Municipal College of Technology—the Faculty of 
Technology in the University of Manchester. Candi- 
dates for scholarships must be matriculated students 
who are qualified to enter upon a higher course. The 
scholarships will be open to part-time day or evening 
students in the College, and others whose parents are 
ratepayers of the City. Candidates for exhibitions 
must also be matriculated students and be qualified to 
enter upon an ordinary course. Candidates for the 
exhibitions must be ratepayers, or children or wards of 
ratepayers of the City of Manchester. Forms of 
application and all information may be obtained by 
written application to the Registrar, College of Tech- 
nology, Manchester, 1. Completed forms of application 
must be received on or before June 20. 








CONTRACTS. 


Messks. Tae Brus ELecrricat ENGINEERING CoM 
PANY, Limirep, Falcon Works, Loughborough, have 
received, through their Australian agents, Messrs. Barlow 
and Retallack Proprietory, Limited, an order from the 
Railways Department of the New South Wales Govern- 
kW rating) 


ment for a 16,000 (continuous maximum 
turbo-alternator set 

Messrs. EpGar ALLEN AND Company, LIMITED, 
Imperial Steel Works, Sheffield, 9, have received a 
contract from Messrs. Imperial Chemical Industries, 


Limited, London, for a large rotary-kiln shell, measuring 


200 ft. in length by 13 ft. 6 in. in diameter at one end, 
and 8 ft. 6 in. at the other 
Messrs. Cocuran & Company, ANNAN, Limirep, 34, 


Victoria-street, London, 8.W.1, have secured a contract 
from the London County Council for the supply of six 
Cochran-Kirke Sinuflo induced-draught boilers, tive of 
which are 8 ft. 6 in. diameter hot-water boilers, and one 
a 9 ft. 6 in. diameter steam boiler, complete with forced 
draught furnaces for coke firing and 10-ton ash-handling 
plant The boilers will be used for heating the County 
Hall and the new extension. 

Messrs. Leytanp Morors, Limrrep, Leyland, Lan 
cashire, have, among other contracts, received 
for 25 of their oil-driven Titan passenger vehicles from 


orders 


the East Kent Road Car Company, Limited, and six 
from the Lincoln Corporation. Three of these vehicles 
fitted with torque converters, are also to be supplied 


to the Burnley, Colne and Nelson Corporation 

Messrs. Marcont's Wire._ess TeLteorarn Company, 
Liaurep, Electra House, Victoria-embankment, London, 
W.C.2, have secured a contract from the Turkish Govern 
ment for the installation of 120-kW long-wave high 
power broadcast transmitter, a 20-kW short-wave trans- 
mitter, and a broadcasting house at Ankara. The long 
and short-wave transmitters will be installed in 
building, 15 miles from the broadcasting house at Ankara, 

Messrs. GANZ AND Company, Limrrep, Budapest, 
have received orders from the Uruguayan State Railways 
for Diesel rail cars of 1,435-mm. gauge. These comprise 
10 rail cars, each fitted with 240-270 h.p. Ganz- 
Jendrassik engine, and 5 articulated Diesel units, con 
sisting of 10 rail cars, unit 
240-270 h.p. Ganz-Jendrassik Diesel engines 


one 


a 
each 





LAUNCHES AND TRIAL TRIPS. 
DUNKELD.” Single-serew cargo motorship ; Barclay 
Curle-Doxford opposed-piston three-cylinder oil engine 
rrial trip, May 14. Main dimensions, 431 ft. 6 in., by 
55 ft., by 37 ft. 6in. Built and engined by Messrs. Barclay, 
Curle and Company, Limited, Whiteinch, Glasgow, for 
Messrs. The Lomond Shipping Company, Limited. | 


* BALTISTAN.’’-—Single-screw cargo and passenger 
steamer ; triple-expansion engine working in conjunction 
with a Bauer-Wach exhaust turbine. Trial trip, May 15. 
Main dimensions, 471 ft. 2 in., by 58 ft. 6in., by 32 ft. Lin 
Built and engined by Messrs. John Readhead and Sons, 
Limited, Weat Docks, South Shields, for Messrs. Frank C 
Strick and Company, Limited, London. 


Recent Panruer.”’—Single-screw oil-tank motor- | 
ship ; single-acting, four-stroke Harland-B. and W. ten- | 
eylinder Diesel engine constructed by Messrs. J. G. | 
Kincaid and Company, Limited, Greenock. Trial trip, 
May 26. Main dimensions, 485 ft., by 66 ft. 6 in., by | 
‘5 ft. Built by Messrs. Swan. Hunter, and Wigharm | 
Richardson, Limited, Wallsend-on-Tyne, for Messrs. | 
( lr. Bowring and Company. Limited, London and 


© Messrs. Trinidad Leaseholds, 


Liverpool, for charter 
Limited 
Sin ZAPRULLA. ['win-serew steam hopper barge 
for work at Cochin ; triple-expansion engines. Launch, | 
May 26. Built by Messrs. Wm. Simons and Company, 
Limited, Renfrew, to the order of the High Commissioner 
of India 
“ Bririsu Reso.wurion Single-screw oil-tank motor 
ship; Doxford four-cylinder opposed-piston Diesel | 
engine. Launch, May 27. Main dimensions, 481 it., | 
by 61 ft. 9 in., by 34 ft Built by Messrs. Swan, Hunter, 
and Wigham Richardson, Limited Newcastle-upon- | 
Cyne, to the order of Messrs. British Tanker Company, | 
Limited, London. the shipping subsidiary of Messrs 


ompany. Limited 


Anclo-Tranian Oi! ¢ 


| 
being fitted with two | 
| 


ENGINEERING. 


PERSONAL. 


Messrs. Superriuxes, Limirep, inform us that full 
production of their ‘‘ Superspeed ” cored solders, ** Pur- 
pose "’ electrical flux, and other products, has now 
commenced in their specially-built factory in Aintree- 
road, Perivale, Greenford, Middlesex. 

Messrs. Henry Wicern anp Company, Limirep, 
Thames House, Millbank, London, 8.W.1, have made 
arrangements with Messrs. H. A. Wilson Company, 
Newcastle, N.J., U.S.A., to handle the latter Company's 
full range of thermostatic metals in Great Britain and 
the remainder of Europe. In the first instance, Messrs. 
Wiggin’s supplies will be drawn from New Jersey, but in 
due course the complete range will be rolled at their 
Birmingham Works. The product will be known in 
Europe as Wilco-Wiggin Thermometal. 

Messrs. Covenrry Macuine Toot Works, Limtrep, 
Coventry, have now completed large-scale extensions 
which add 5,200 sq. ft. to their factory. The principal 
extension, covering an area of 3,400 sq. ft., will be used 
for the building of large horizontal forging machines 
weighing 150 tons and upwards. 

Messrs. EpcGar ALLEN AND Company, LiMiTED: 
Imperial Steel Works, Sheffield, 9, announce that their 
Coventry representative, Mr. G. I. Francis, has retired 
from business, and that, in future, the Coventry area 
will be taken over by the firm’s Midlands representative, 
Mr. Sydney Gregory 

Messrs. E. H. Jones (Macuine Toots), Limirxp, 
Edgware-road, The Hyde, London, N.W.9, have recently 
transferred their Midlands showrooms and branch office 
to larger premises at 14, Florence-street, Birmingham. 

Messrs. Wiiuiam Asqurru, Limrrep, Highroad Well 
Works, Halifax, inform us that Mr. Francis O’Rourke 
has resigned his position as managing director of that 
company, and that Mr. John L. Munn, of Messrs. The 
Austin Motor Company, Limited, Longbridge, Birming- 
ham, has been appointed in his place. 











RECEIVED. 


Bulletin No. 868-D. 
The Kaiyuh Hills, Alaska. By J. B. Merri, Jr. 
[Price 10 cents.] Bulletin No. 878. Analyses of Rocks 
and Minerals from the Laboratory of the United States 
Geological Survey, 1914-1936. Tabulated by RocEr C, 


BOOKS 


Geological Survey. 


| United States 


Weuts. [Price 15 cents.] Bulletin No. 880-A. The 
Mineral Industry of Alaska in 1935. By Puup 8. 
Smira. [Price 20 cents.| Washington: Superinten- 
dent of Documents. 

| United States Geological Survey. Professional Paper 
No. 186-C. Fossil Plants from the Stanley Shale and 
Jackfork Sandstone in Southeastern Oklahoma and 
Western Arkansas. By Davin Wurre. [Price 10 
cents.] Professional Paper No. 186-D. Some Organic 


Constituents of a Recent Sediment from Chincoteague 
Bay, Virginia. By R.C. Wetts and E. T. Erickson. 
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Equivalent Formations in Texas. By L. W. STEPHEN 





son. [Price 10 cents.) Professional Paper No. 186-I. 
Some Deep Wells Near the Atlantic Coast in Virginia 
and the Gesciinns. By W. C. Mansrretp. [Price 
5eents.] Washington : Superintendent of Documents. 
Australia. Council for Scientific and Industrial Research. 
Pamphlet No. 68. A (Guwideto the Seasoning of Australian 
Timbers. Part 2. By W. L. Greennite and A. J. 
Taomas. East Melbourne : Council for Scientific and 


Industrial Research. 

Canada. Department of Mines and Resources. Bureau 
of Mines. No. 771. Investigations in Ore Dressing 
and Metallurgy. July to December, 1935. Ottawa: 
Bureau of Mines, Department of Mines and Resources. 

Handbuch des Maschinenwesens beim Baubetrieb. Volume 
Ill. Die Gerdte far Erd- und Felabewegungen. Edited 
by Dr. Grore Garsorz. Part 1. Die maaschinellen 
Hilfemittel far das Lésen, Laden und Einbringen der 
Massen bei Trocken-, Erd- und Felsbewegungen (Bagger 
und Kippen-Geréte). Berlim: Julius Springer. [Price 
96 marks.] Part 2. A. Die Férdermittel des Erdbaues. 
RB. Die Gleisrtick- und Gleishaumaschinen. Berlin : 
V.D.1.-Verlag, G.m.b.H. 

Storage Reservoirs. By Grorce BRaNnsBY 
London: Chapman and Hall, Limited. 
net.] 
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WILLIAMs, 
[Price 25s. 


Requirements for Welded 


Pressure Vessels Intended for Land Purposes. London : 
Lloyd’s Register of Shipping. [Price 5a.] 
fir Ministry. feronautical Research Committee Report 


for the Years 1935 and 1936. London: H.M. Station- 


ery Office [Price 4s. net.] 


Report by the Council for Art and Industry The Working- 


Class Home Its Furnishing and Equipment. Lon- 
don: H.M. Stationery Office [Price ls. net.] 
Canada. Department of Mines and Resources. Dominion 
Water and Power Bureau. Water Resources Paper 
No. 77. Surface Water Supply of Canada. Atlantic 


New Bruna- 


Drainage (South of St. Lawrence River). 
Climatic 


wick, Nova Scotia, and Prince Edward Island. 


Years. 1933-1934 and 1934-1935. By K. G. Cuts- 
HOLM. Ottawa: The Controller, Dominion Water and 
Power Bureau, Department of Mines and Resources. 
[Free. 

Jahrbuch 1936 der Lilienthal-Gesellschaft fur Luftfahrt- | 
forschung. Munich and Berlin: R. Oldenbourg. 
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Factory Administration in Practice. Organization and 


idministration from the Factory Standpoint. By W 


Hiscox and Joun R. Price. Fourth edition. Lon- 
don: Sir Isaac Pitman and Sons, Limited. [Price 
Re, Od. net | 





(JUNE 4, 1937. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 

Oil Purifier, stationary, centrifugal, for purifying oil 
for Diesel engines, and complete with oil pump, electri 
motor and heater. Capacity 100 gallons of fuel oil per 
day. Tanzim Department, Ministry of Public Works, 
Cairo ; June 23. (T. 2,590.) 

Pumps, evacuating and de-watering. 
ment, Ministry of Public Works, Cairo ; June 23. 
2,591.) 

Spring Steel, tapered, ribbed, square, round, flat, and 
flat weldable. South African Railways and Harbours 
Johannesburg ; July 5. (T. 31,402.) 

Lubricating Oils for steam turbines, Diesel 
and compressors, and insulating oils for transformers 
and circuit breakers. State Electricity Supply and 
Telephones Administration, Montevideo, Uruguay 
July 26. (T.Y. 212.) 

Locomotives, four, of the 1-C-1 type with spare parts 
Mozambique Ports Railways and —— Administra 
tion, Lourenco Marques ; July 19. (T.Y. 2,610.) 

Bare Copper Conductors, 37,000 kg., electrolytic copper 
wire for overhead high-tension transmission lines, and 
hardened-copper wire for telephone lines. State Elec 
tricity Supply and Telephones Administration, Mont« 
video, Uruguay ; July 19. (T.Y. 31,405.) 

Galvanised-Iron Wire, 15,000 kg., No. 12, of 2-77-mm 
diameter. State Electricity Supply and Telephones 


Tanzim Depart 


(T.\ 


engines 


Administration, Montevideo, Uruguay; July 20. (T.\ 
31,409.) 

Pumping Plant.—-With reference to the call for 
tenders, issued by the Egyptian Ministry of Public 


Works, Cairo, for electrical pumping plant for the 
Egyptian North Delta Electricity Scheme, details of 
which were given on page 346, ante (Ref. No. T. 2,412 
we now learn that the closing date in respect of a 
sections of the work has been postponed until June 17 
(T. 26,730/37.) 

Marine Diesel-Engine Sets, two, comprising high-speed. 
cold-starting, four-cyele Diesel engines, of the fully 
enelosed type, complete with propellers, shafting and 


stern tubes. The brake horse-power of the engines 
required should be from 240 to 320. Ministry of Com 
munications, Port and Lighthouses Administration 
Alexandria, Egypt; July 1. (T.Y. 27,375/37.) 


Pumping Station Plant for the Abu Zaabal Lepros) 
Hospital Electricity and Pumping Scheme, consisting of 
step-down transformers and switchgear, pumps, motors 
and other accessories, as well as a rising main pipe line 
also transformer sub-station and _ electrically-driven 
filter plant. Mechanical and Electrical Department 
Ministry of Public Works, Cairo, Egypt; July 5. (T 
27,384 /37.) 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—-Another large contract tor 
supplies as far ahead as 1938 was arranged for Welsh 
coal lest week. It was from the Egyptian State Rail 
ways, the purchase being for 530,000 metric tons from 
Messrs. T. Beynon and Company, Limited, Cardiff. The 
Railways originally invited tenders for the supply of 
275,000 metric tons, and it was presumed that they 
have increased the quantity as a precautionary measur 
against any interruption in shipments due to a shortage 
of coals. The lowest offer for British coals was that 
made by Messrs. T. Beynon and Company, Limited, t 
24s. 6d. per ton f.o.b., which compared with 21s. per ton 
f.o.b. for Polish supplies and 21s. 8d. f.o.b. or 35s. 6d. c.1.!. 
for German. It is interesting to note that the presen! 
price of 24s. 6d. per ton f.o.b. shows an advance o 
approximately 6s. per ton over the price a year ago 
A keen demand was again encountered on export accoun! 
although business was severely checked by the acut: 
shortage of available supplies. Most collieries wer 
chiefly concerned in maintaining deliveries under standinz 
contracts, while forward business was not easy ‘ 
negotiate as most concerns hold well-filled order books 
over a long time ahead. Large coals were only sparing!) 
offered in occasional small reels, and for these sellers 
were quoting up to 27s. 6d. per ton. The strength o 
the washed small and sized kinds was fully upheld 
and stems for these descriptions were part icularly difticult 
to arrange over the rest of the year. Throughs wer 
sustained request and firm, while cobbles and nuts 
were steady. The demand for cokes was still in exce - 
of available supplies and high figures ruled. Pater 
fuel and pitwood were well upheld. 

The Iron and Steel Trade.—Strong conditions ruled 
the iron and steel and allied trades of South Wales anc 


Monmouthshire last week and works generally we! 
busily engaged. Sales ahead were on a good scal 
but, owing to their heavy commitments, producers wet 

; deal of furthe 


not in a position to handle a great 
business. 








INTERNATIONAL INLAND-HAaRBOUR CONFEREN(‘! 
In connection with the Deutschen Binnenhafen-Tagun+ 
(German Inland-Harbour Congress) an Internationé 
Inland-Harbour Conference will be held at Cologne from 
June 24 to 26. Particulars regarding the Conferenc 





. ° alia . 9 
may be obtained on application to the secretary, ! 
Unter Fettenhennen, K6éln, Germany 


























JUNE 4, 1937.] 
NOTES FROM THE NORTH. 


Giascow, Wednesday. 





Scottish Steel Trade.—Brisk conditions continue to 
prevail in the Scottish steel trade and it seems wellnigh 
impossible to overtake the demands of consumers, who 
are keeping up a constant pressure for deliveries. Order 
books are full up for practically all that can be produced 
during the next three months, and new business can only 
be considered for the last three or four months of the 
year. While several new units have lately been installed 
in this area the raw-material difficulty has caused some 
delay getting these put into commission. The supply of 
pig-iron is still very limited, but there is a little more 
scrap available and the outlook in this direction is rather 
better. Shipbuilders and structural engineers in parti- 
cular have so much work on hand that steady deliveries 
of steel are a necessity to ensure continuity at their 
establishments. In the black-steel sheet trade condi- 
tions are very much the same, and producers, who have 
very heavy order books, are ensured of quite a long 
spell of activity. The demands of the motor industry 
are very large and the tonnage on order for general 
domestic appliances is considerable. Prices show no 
change and are as follows :—-Boiler plates, 111. 18s. per 
ton ; ship plates, 11/. 8s. per ton ; sections, 111. 0s. 6d. 
per ton; medium plates, 11/. 15s. 6d. per ton; black 
steel-sheets, No. 24 gauge, in minimum 4-ton lots, 
15. 158. per ton, and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 191. 10s. per ton, 
all delivered at Glasgow stations. 

Malleable-Iron Trade.—Activity is general in the 
malleable-iron trade of the West of Scotland and makers 
have sufficient orders booked to keep them fully em- 
ployed for several months. The re-rollers of steel bars 
are finding it very difficult to carry on because of the 
great scarcity of raw materials and as stocks are so low 
they are only able to operate from day to day. Orders 
are plentiful and buyers keep pressing for supplies. The 
following are to-day’s prices: Crown bars, 12l. 7s. 6d. 
per ton for home delivery, and 111. 17s. 6d. per ton for 
export ; and re-rolled steel bars, 11/. 9s. per ton for 
home delivery, and 111. per ton for export. 

Scottish Pig-Iron Trade.—A strong tone continues in 
the Scottish pig-iron trade and the output of the 15 fur- 
naces now in blast is rapidly absorbed. Consumers’ 
reyuirements are so heavy that the current production 
falls far short of their bare necessities and an increased 
tonnage is most urgent if the present wave of business 
is not to be unduly hampered. Steel makers keep 
pressing for deliveries and iron founders are so busy that 
supplies to them are insufficient for their needs. The 
following are to-day’s market quotations :—Hematite, 
6. 3x. per ton, and basic iron, 5l. 7s. 6d. per ton, both 
delivered at the steel works ; and foundry iron, No. 1, 
il. 15s. 6d. per ton, and No. 3, 5l. 13s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, May 29, only amounted to 35 tons, which all 
went coastwise. During the corresponding week of last 
vear the figures were 69 tons coastwise and 121 tons 
verseas, making a total shipment of 190 tons. 

Wages in the Scottish Manufactured Iron Trade In- 
reased.—Mr. Thomas Petrie and Mr. James Sweeney, 
joint secretaries of the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board, have received inti- 
mation from Mr. William F. Andrew, C.A., Glasgow, 
that he has examined the employers’ books for March 
and April, 1937, and certifies that the average net selling 
price brought out is 111. 0s. 7-898. per ton. This means 
that there will be an increase of 7} per cent. in the 
wages of the workmen. 

Scottish Shipbuilding.—The ‘‘ merry month of May’ 
was not @ very merry one in the shipbuilding industry. 
either from the point of view of launches or of the 
booking of new tonnage. The output was small and 
consisted of 7 ships making 16,884 tons, of which 4 vessels 
of 13,910 tons were launched on the Clyde, this being 
the smallest monthly tonnage this year. The details 
are as follows :— 


The Clyde 4ships, 13,910 tons 

The Forth 1 ship, 1,874 tons. 

The Tay = 

The Dee 2 ships, 1,100 tons. 
Total 7ships, 16,884 tons. 


rhe Clyde output for the year to date is now 38 vessels 
totalling 127,235 tons. Fresh bookings were few during 
the past month and consisted of orders for three oil 
tankers and two cargo motor ships to be built on the 
Clyde, and one cargo motor ship to be built on the 
Forth, at Burntisland. The increased cost of new ton- 
nage may have caused some owners to hold back a 
little longer in the hope of commodities easing, but more 
(iovernment orders are expected to be announced in the 
near future. Labour troubles prevailed during the 
month, but as these have now been settled work should 
zo on rapidly as most yards have many orders on hand. 








Messrs. Brook Motors, Limrrep.—An interesting 
ittle brochure, which bears the title About Ourselves, 
1904~1937, has come to us from Messrs. Brook Motors, 
Limited, Empress Works, Huddersfield. As its title 
implies it contains a history of the firm from its foundation 
on May 30, 1904, to the present day, and an account of 
all the welfare and other schemes established for the 
benefit of the employees. Some interesting details are 
given regarding the method of training apprentices, 
& system of profit sharing introduced into the works in 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Orders are accumulating at the 
majority of the steel and engineering works here. Not 
only does inland business increase, but there is a stronger 
flow of contracts from abroad. The first iron and steel 
works to be established in Southern Rhodesia will be 
equipped with two rolling mills made in Sheffield. A 
local firm is also to supply two Tavender furnaces. 
Messrs. Edgar Allen & Company, Limited, have booked 
a contract for a | rotary kiln shell 200 ft. in length 
by 13 ft. 6 in. in diameter at one end and 8 ft. 6 in, 
at the other. It has been ordered by Messrs. Imperial 
Chemical Industries, Limited, of London. Another 
concern in this area has booked several important orders, 
including a steam winding engine, having cylinders 
30 in. by 60 in., for a colliery in Staffordshire, a large 
winding drum for a colliery in Kent, extensive overhaul 
of an old winder at a colliery in North Wales, large 
haulage gears for a Leicestershire colliery, and a con- 
siderable amount of structural steel. Other concerns 
have secured orders for gas exhausters and blowers, 
gas governors, and large coke-oven valves, an annealing 
furnace for stainless spoons and forks, and galvanising 
tanks. Sheffield University Department proposes to 
accept a tender amounting to 6451. by Messrs. A. 
Reyrolle and Company, Limited, for the supply of 11-kV 
Neutral earthing equipment. The vetnole- building 
industry is particularly busy. Messrs. Cravens, Limited, 
have orders on hand for 750 wagons for the London and 
North Eastern Railway, 30 carriages for the same com- 
pany and the Cheshire Lines Committee, and 120 bodies 
for both trolley and fuel-oil buses for various under- 
takings in this country. Messrs. Metropolitan-Vickers 
Electrical Company’s works in Sheffield are employing 
20 per cent. more workpeople than in 1929. Electric 
locomotives are being built for South Africa, and motors 
for Brazil, Poland, and Holland. A Sheffield firm has 
just put on the market an electric-car lift embodying 
several special features. Claimed to be safe at any 
height, it is Es with a 1}-h.p. reversible totally- 
enclosed motor. t is wide — to hold the largest 
ears, has an automatic control, all-steel corrugated 
platforms supported on sturdy cross-members, and is 
designed for a working load of 2} tons. - Business in raw 
and semi-finished materials is brisk. Most producing 
works are accounting for bigger outputs than a year ago. 
The heavy machinery and engineering branthes are 
busy, while the production of all types of special steels 
reaches a high level. There is a stronger call for tools. 

South Yorkshire Coal Trade.—In order to satisfy 
demands the majority of pits are working full time. 
The export position shows improvement. More inquiries 
are circulating. The Finnish State Railways are 
inquiring for 80,000 tons of best steams, while Italy and 
Spain are also in the market. The demand for steam 
coal has broadened, while best South Yorkshire hards, 
washed singles, and smalls are in good request. There 
is a moderate call for bunker coal. Minimum quotations 
of all classes of fuel are unchanged. On inland account 
industrial fuel is a progressive line. Iron and steel 
works are big consumers. Smalls for coke and electricity 
works and for brick-making are in strong demand. 
Values remain The house coal market has —— 
slight weakness. Quotations are :—Best hand-picked 
branch, 278. 6d. to 298.; best South Yorkshire, 24s. to 
26s.; best couse, 22s. to 24s.; best kitchen, 20s. to 
21s. 6d.; best Derby selected, 238. 6d. to 248.; best 
Derby seconds, 22s. to 23s. ; best Derby brights, 21s. to 
23s.; best lange nuts, 20s. to 21s.; and kitchen nuts, 
18s. to 198. 








Rattway Wacons rorR Exceprionat Loaps.—The 
Great Western Railway Company has recently issued a 
pamphlet, entitled “* Macsptional Loads,”’ in which are 
described wagons specially constructed for unusual traffic 
and capable of carrying loads up to 120 tons in weight. 
The pamphlet shows typical loads on a boiler and gun 
wagon, a 120-ton convertible trolley and side girder 
wagon, a bogie rail wagon, a rail and timber wagon, 
bogie well wagons, a girder wagon and a bogie trolley 
wagon. Glass wagons, banana vans, covered motor- 
car wagons, meat vans, mineral wagons and other 
rolling stock are also illustrated and described. 

THe Uriuisation or Home-Propucep FugEts.—A 
demonstration was arranged by the Duke of Montrose 
on Thursday, May 27, to illustrate the value of solid 
home-produced fuels as an alternative to liquid fuels for 
motor vehicles. The demonstration, which was attended 
by members of the Government and of both Houses of 
Parliament, was in New Palace-yard, Westminster, and 
took the form of an exhibition of vehicles built by Messrs. 
Gilfords (H.G.8.), Limited, Brentside Works, North 
Circular-road, London, N.W.10. These vehicles have 
been previously described in our columns, a 4-5-ton lorry 
similar to one of those exhibited, for example, being 
described in ENGINEERING, vol. cxlii, page 182 (1936). 
It may be recalled that they are fitted with a new type 
of producer, of which some of the characteristics, such 
as the rapid start up from cold, and the flexibility on 
the road, were shown by trial runs at the demonstration. 
The vehicles were actually operating on low temperature 
coke and charcoal, but, as previously mentioned in these 
columns, the producer is equally suitable for a variety of 
other solid fuels. In discussing the demonstration, the 
Duke of Montrose pointed out that the supply of such 
fuels was practically inexhaustible in this country, and 

ave figures to show that the cost of running a vehicle 
tted with the H.G.S. producer was considerably less 





November, 1927, and employees’ bonus schemes. The 
Ulustrations comprise reproductions of photographs 
‘ the firm’s chief officers, and workshops and products. 








than with a corresponding vehicle employing a liquid 
fuel. Full details of the comparative costs will be found 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Acute scarcity of Cleveland 
foundry pig-iron continues to cause much uneasiness 
and considerable inconvenience. Local users experience 
difficulty in obtaining sufficient tonnage to keep plant 
active and are greatly perturbed by the absence of 
t of material relief of the stringent statistical 
situation. Business is at a standstill as there is no 
saleable iron, stocks being all but exhausted and produc 
tion on a very meagre scale. Makers are concentrating 
on the equitable distribution of iron at their disposal, 
and under their rationing system against old contracts, 
endeavour to supply home users with parcels for urgent 
needs. Producers’ own foundries continue, however, to 
take up a large proportion of the very limited make. 
Buyers are anxious to place orders for almost any 
delivery, and doubtless would pay well above present 
nominal quotations. 
Hematite.—Conditions in the East Coast hematite 
department are still causing anxiety. Some claim is 
made that the situation is hardly as tight as it has been, 
but demand continues in excess of supply and producers 
are as disinclined as ever to discuss new business. They 
are anxious to reduce appreciably arrears of delivery 
before entering into further contracts. One or two small 
forward sales have been made to home customers. 
Merchants’ persistent efforts to induce makers to release, 
under old contracts, tonnage for shipment to the Conti- 
nent now meet with very little success. New business 
for shipment abroad cannot be put through, makers 

ying no heed to the high prices offered for export. 
| ew Heal market values for loans trade remain on the 
basis of No. 1 grade of iron at 123s. delivered to North- 
east England and Scotland. 

Basic Iron.—The heavy production of basic iron is 
insufficient for requirements of makers’ own steel works. 
The quotation for basic remains at 100s., but is purely 
nominal, there being no iron for sale, 

Foreign Ore.—There are fairly good stocks of foreign 
ore at consumers’ works and imports continue on an 
adequate scale, but new business is difficult to arrange. 

Blast-Furnace Coke-—The heavy make of Durham 
blast-furnace coke is steadily taken up, mostly for use 
at local works. Any surplus supply is promptly pur- 
chased for shipment. Prices ve been advanced. 
Good medium qualities are now quoted 38s., and sellers 
are asking 40s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel producers have more work to 
execute than they can die and in some cases are 
heavily oversold. Unprecedented home needs absorb 
the bulk of the huge output, but manufacturers are 
anxious to retain old overseas customers and loadings 
for export are as large as circumstances permit. Makers 
of steel semies are running plant at capacity in the 
endeavour to cope with current needs, and rather better 
deliveries of Continental products are reported, but 
re-rollers still complain of inadequate supplies. Heavy 
tonnage of finished steel is taken up for structural 

urposes and for shipbuilding. Sheet makers are busy. 

or home trade principal market quotations stand : 

Common iron bars, lll. 17s. 6d.; steel bars, 9/. 10s. ; 
soft steel billets, 71. 17s. 6d. ; hard steel billets, 91. 2s. 6d. ; 
iron rivets, 151. 12s. 6d.; steel rivets, 161. 2s. 6d. ; steel 
boiler plates, 111. 188. ; steel ship, bridge and tank plates, 
1ll. 8s.; steel angles, 111. 0s. 6d.; heavy sections of 
steel rails, 101. 2s. 6d.; fish plates, 14/. 2s. 6d.; black 
sheets (No. 24 gauge), 151. 15s.; and galvanised corru 
gated sheets (No. 24 gauge), 191. 10s. 

Scrap.—Steel scrap is said to be slightly less scarce 
than of late, but there is still shortage of other com 
modities, particularly machinery metal. Heavy steel is 
quoted 64s. 6d. to 67s., according to quality ; machinery 
metal, 90s.; heavy cast-iron, 85s.; and light cast-iron, 
72s. 6d. 

Tees Iron and Steel Shipments.—May shipments of iron 
and steel from Middlesbrough and sub-Tees ports totalled 
58,437 tons—the highest recorded in any month since 
October, 1930, and 11,858 tons above the loadings for 
April. Last month clearances comprised 9,133 tons of 
pig-iron, 3,314 tons of manufactured iron, and 45,990 tons 
of steel. Of the pig-iron loaded, 3,167 tons went coast- 
wise and 5,966 tons to foreign ports ; of the manufactured 
iron cleared, 2,487 tons went coastwise and 827 tons 
abroad ; and of the steel shipped, 14,952 tons went 
coastwise and 31,038 tons overseas. Again Scotland 
was the largest buyer of pig-iron, taking 2,892 tons, 
Belgium being second with 1,530 tons and Sweden third 
with 1,378 tons. The Union of South Africa, with an im- 
port of 293 tons, was the largest purchaser of manufac- 
tured ;iron. Principal customers forsteel were : The Union 
of South Africa, 8,620 tons; India, 5,514 tons; China, 
4.665 tons ; The Straits, 2,147 tons ; Northern Rhodesia, 
1,663 tons; Southern Rhodesia, 1,629 tons; The 
Netherlands, 1,224 tons; and Japan, 1,000 tons. 








Rain-Warrer Drarwace Works IN BUENOS Aikés. 
It has been officially announced that the Argentine 
Government has accepted tenders to a total value ol 
approximately 4,000,000/., for the construction of rain- 
water drainage works in Buenos Aires. The work, we 
understand, will be shared between four German and two 





in the article already referred to 





| Argentine firms. 
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HEAT INSULATION. 


In most branches of engineering development it 
will be found that, in spite of their diversity, the 
process of evolution has progressed along sensibly 
parallel lines, and is divisible into broadly similar 
phases. The time element may show considerable 
variation, if only because the incentive to develop 
is a direct function of the available market, but the 
normal sequence of discovery, application, control, 
and refinement repeats as naturally as the stages 
in the growth of a human being. 

Thus have developed the practical uses of heat 
and, at a later date, of cold, and in both these 
instances the problems of control and the details 
making for refinement have depended largely upon 
the current state of knowledge in another depart- 
ment of engineering science, that of insulation, 
which may be said to owe its industrial inception 
to James Watt, who first realised its thermal 
advantages in 1769. Prior to that date, as con- 








temporary prints indicate, the loss of heat through 
unlagged boiler shells, steam pipes, and cylinder 
walls, though it cannot have escaped all notice, 
appears to have been regarded as an unavoidable 
contingency, or as a defect not calling for serious 
consideration. Certainly, little or no attempt seems 
to have been made to prevent it, even with the 
simple materials at hand, which was perhaps as 
well so far as boiler shells were concerned, for the 
wastage of plates, in all probability, would have 
been greatly accelerated in the absence of syste- 
matic inspection. 

Modern requirements in the design of thermal 
plant of all kinds have tended for some years to 
rely more and more on insulation for the attainment 
of high efficiency, while imposing ever more onerous 
conditions on the material of which it is fashioned. 
Unfortunately, the range of suitable materials, never 
very extensive, becomes increasingly circumscribed 





with increase of working temperature, and when to 


high temperature is allied a variety of ruling factors 
incidental to the particular application, the selection 
of an economically satisfactory insulating medium 
becomes a highly complex matter. As a rule, the 
maintenance of uniform low temperatures is less 
difficult, involving only the prevention of ingress of 
relatively low-grade heat from external sources, and 
in a majority of cases the choice of material can be 
made with comparative ease on a basis of weight, 
bulk, and cost ; but where very high temperatures 
are a prime consideration, and especially when there 
are definite restrictions on the space and weight that 
can be allocated to insulation, as on board ships, 
the limitations of: existing materials represent a 
serious obstacle to further thermodynamic develop- 
ment. 

The nature of these limitations, and of the prob- 
lems to which they give rise, has been well brought 
out in two recent papers, one delivered in New York 
and the other in London. The former paper, by 
Captain Ormond L. Cox, U.S.N., was read before 


~|the Society of Naval Architects and Marine Eng- 


ineers, and dealt almost exclusively with the marine 
field ; a short abstract of it was given in ENGINEER- 
1nG, of April 16, 1937 [page 446]. The London paper, 
of wider scope, was delivered in February of the 
present year, by Mr. J. S. F. Gard, B.Sc., at a 
meeting of the Institute of Fuel. It included a study 
of the heat insulation of buildings as well as notes on 
refractories, but these are special and almost wholly 
static applications, to which it is not proposed to 
allude further. Both have been exhaustively investi- 
gated in this country and in America during late 
years, and numerous reports relating to them have 
been published by the research organisations respon- 
sible. The more pressing need for advancement 
appears in connection with boilers and mechanical 
plant, in ships and on shore, where the demand for 
better thermal efficiency, coupled with the introduc- 
tion of constructional materials of improved heat- 
resisting properties, has encouraged the use of 
steam, more particularly at temperatures far above 
those ruling only a few years ago, and in quantities 
involving very large units, with proportionately 
increased areas of heat-conducting surface. 

The list of qualities to be looked for in an insulat- 
ing material for such conditions is a long one. 
Naturally, a low heat-transfer coefficient is a prime 
consideration, but the other requirements are so 
exacting that superiority in this feature does not, 
in itself, constitute a predominant claim to selection. 
The material must be non-corrosive and non-hygro- 
scopic, to avoid all risk of chemical or electrolytic 
action at the surface of contact. It must be light, 
both to reduce the weight of insulation required 
and to minimise the weight and cost of the supports 
and means of attachment; preferably it should be 
capable of convenient removal and replacement. 
Obviously, it must be incombustible, not only to 
obviate fire risk to adjacent property, but also the 
possibility of deterioration as a covering by char- 
ring. It should also be proof against failure by 
spalling or splitting as a result of high temperature, 
and must be mechanically strong enough to resist 
vibration—a point specially studied by Captain Cox 
at the United States Naval Experiment Station. 
As his tests were designed with a view to naval 
requirements, which must envisage the effect of 
shocks due to gunfire as well as the normal vibration 
of marine machinery running for long periods at high 
speed, they probably represented conditions more 
severe than would obtain in mercantile marine work 
and in most industrial applications other than loco- 
motive boilers. 

The remaining consideration of importance is that 
of cost, which must take into account not only the 
prime cost of the material, but the quantity required 
to produce the desired degree of insulation, the sup- 
port and protection of the insulation when applied, 
the durability of the completed covering, and the 
labour cost involved. The economic attraction of 
the covering will depend also upon the value to be 
placed on the heat that is saved. 

For applications within the range now associated 
with superheated steam, that is to say, above 600 
deg. F., the choice of materials, as listed in Mr. Gard’s 
paper, is virtually limited to asbestos, spun glass, 
kieselguhr, aluminium foil, and various combina- 





tions of asbestos, magnesia, and kieselguhr. The 








040 


limiting temperature for felted asbestos is in the 
region of 800 deg. to 850 deg. F., and spun glass 
can be used to an upper limit about 100 deg. higher, 
but beyond that level it necomes necessary to employ 
dual coverings of special composition, comprising an 
inner layer of highly resistant material and an outer 
layer which will serve to withstand the lower-grade 
heat which has escaped through the inner layer. 
By such means the limiting temperature can be 
raised to the region of 1,650 deg. F. Extensive claims 
have been made for aluminium foil, but its limiting 
temperature is considerably lower than this figure 
even when new and bright. As it becomes dirty, the 
efficiency falls, according to Mr. Gard, and its low 
mechanical strength calls for somewhat elaborate 
supporting arrangements. Captain Cox’s references 
to this material tended to the same conclusions. 
The indications are that, for mechanical applica- 
tions of a self-propelling character, the temperature 
conditions have now reached the virtual limiting 
capacity of present insulating materials. For 
stationary plants, where the question of weight is 
of less importance, and vibration problems are likely 
to be less prominent, there is no insuperable diffi- 
culty in catering for higher temperatures. In 
furnaces, retort settings, hot-blast mains, and 


similar applications considerably higher tempera- | 


tures are encountered, and various silica and clay 
compositions have been devised for their insulation. 
For ships and locomotives, however, and to a less 
extent in industrial power plants, there appears to 
be a distinct need for some more effective medium 
than any now available. 

Pending its introduction, there is no doubt that 
much might be done to minimise heat loss from 
existing plants by a more detailed study of the 


experimental data now on record, coupled with | 


careful examination, on a systematic basis, of the 
coverings actually in use in many, perhaps a 
majority, of these plants. From the papers cited, 
and especially from the discussion on Mr. Gard’s 
paper, it is evident that much depends, in practice, 
upon the skill of the man who applies the insulation, 
as well as upon the accuracy with which the require- 
ments are calculated, and the care devoted to 
inspection and maintenance. It is probable that 
the aggregate heat loss from insufficient attention 
to these details, in the course of a year, is far greater 
than any loss likely to be incurred for many years 
to come, due to inability to cope with exceptionally 
high temperature conditions; and for this 
remedy is within the reach of every plant engineer. 


THE PREVENTION OF ACCIDENTS. 

\nout 4 per cent. of the males and 2 per cent. of 
the females of this country meet their death by 
accident, while much larger proportions are injured. 
\part from the suffering involved, this 
represents much material loss and great attention 
has in consequence naturally been devoted to the 
question of accident prevention. 

\t present, two main approaches are being made 
to a solution of the problem. One is ably discussed 
by Mr. H. M. Vernon in a book* that has recently 
been published and is based on the view that 
accidents are not accidental. In other words, they 
are not due to sheer carelessnéss or light-hearted- 
ness, but to age, lack of skill and experience, state 
of health, physical or mental fatigue, atmospheric 
conditions, lighting, and speed of working. All 
these factors have been considered by industrial 
psychologists as a field for investigation, and their 
work has led to the conception of accident-proneness. 
‘he underlying idea of this is that certain persons are 
by their nature more likely to be involved in acci- 
dents than others, and may be not only a danger 
to themselves, but to others who do not suffer from 
this malady. Statistics have been collected which 
indicate generally that of a given group of men and 
women doing the same work under the same con- 
ditions, a proportion will suffer injury more than the 
others. This proportion naturally varies with the 
particular occupation. It is argued that, as the 
result of tests devised to show the presence of acci- 
dent-proneness, those who are subsequently likely 
to be involved in accidents can be identified. This 





social 


Accidents and their Prevention 
Cambridge: The University Press. 


By H. M. Vernon 
[Price 15e. net.} 
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applies not only to factory workers and motor-car 
drivers, but also to home workers, a class of the 
community which is by no means immune from 
accidental fatality and injury. 

The application of this idea indicates the gulf 
that is fixed between theory and practice. As 
Mr. Vernon points out, little progress has been 
made in the identification of individual sufferers 
from accident-proneness. Indeed, it seems unlikely 
that any series of tests will ever be evolved which 
| will enable even the most highly-skilled psychologist 
| to identify such a person with any degree of cer- 
tainty. The most that can be done is to collect 
}more data, not only concerning the accidents 
}incurred by large groups of individuals employed 
| in various occupations, but about the changes in 
accident-frequency induced by transferring accident- 
| prone persons to other occupations. This should 
|be clearly recognised, since there are not wanting 
enthusiasts who would make incomplete figures 
fit theories, or rather, it would be perhaps fairer 
to say, would draw sweeping general deductions 
from insufficient premises. In the natural course 
of events, the man or woman who continually 
suffers from accidents when engaged in a particular 
occupation, moves, or is impelled, into some safer 
pursuit. This is shown by statistics, and there 
is no reason why the tendency should not be 
encouraged, but the knowledge at present available 
| would not justify compulsory activity of the same 
| kind based on psychological grounds. 
| There are, however, directions in which progress 
jcan be made without recourse to psychology. 
| It is clear, for instance, that the frequency with which 
accidents occur may depend to some extent on 
|the temperature of shops in which work is carried 
‘on. It is clear also that defective artificial lighting 
leads to the same result, and that the speed at which 
operations are carried on, the length of the working 
|day, and whether this falls within the normal 
| period or at night, are other important factors. 
| Considerable statistical investigation has been 
| condueted on these matters, and a wealth of litera- 
|ture has resulted. Nevertheless, since the cases 
|examined form but a small proportion of those that 
| could be investigated, too facile generalisation from 
|them would be dangerous, especially when the 
infinite variability of the human being is remembered. 
| 'To apply an average result obtained from a few read- 
|ings to an individual might make matters worse, 
rather than better. It might lead to remedies being 
| suggested which are not remedies at all. Other 
/means of approach to a solution must therefore be 
| considered. 








Such means are only discussed by Mr. Vernon 
in a short concluding chapter. He devotes consi- 
derable space to the accident-proneness theory and 
follows this by a statistical discussion of the various 
classes of accident, which occur on the roads and 
railways, as well as in the factory, mine, and home. 
| This analysis occupies some two-thirds of the book. 
| It may here be noted that of the 17,033 persons 
| killed by accident in 1932, 6,667 suffered on the 
roads, 4,566 in and about the home, 881 in mines, 
|602 in factories, and 452 on the railways. An 
analysis of these figures shows that it is more 
dangerous to be a male than a female. The reason 
| is that up to the age of fourteen that sex exhibits a 
| greater adventurousness, while in later life differences 
| in occupation and habits play their part. Only in 
}extreme old age is the position reversed, and then 
not seriously. 

To bring about a reduction in these figures, the 
| best method is so deeply to instil into the mind 
| of the worker the notion that the price of safety 
| is eternal vigilance that it becomes second nature. 
| Even the worker may slip sometimes, but the 
| chances of that occurring can be much reduced by 
the recognition that accident-prevention is an essen- 
| tial part of a works organisation, and that it is in 
the common interest of both employers and 
| employed to promote a standard of safety as high as 
| possible. It is to this end that the various safety 
| organisations that have been established are working, 
| and their efforts have not been unsuccessful, though 
the figures we have quoted show that much remains 


| 


parties who can only be brought into line by compul- 
sion, and that even now the introduction and main- 
tenance of the necessary precautions cannot be left 
to chance. There are still some employers who 
neglect to fence their machinery adequately, and 
there are also employees who exhibit a disregard 
of the rules which are designed for their safety, 
whether in the factory or the mine. For instance, 
there is a reluctance to wear goggles, even when 
these are provided by the management, and when 
notices are posted threatening dismissal for failure 
to do so. 

There remain certain human activities, which give 
rise to numerous accidents and are as yet subject to 
no sort of outside control. These include those which 
occur in the home, to which infants and old people 
are distressingly subject. At a slightly more 
advanced age, drowning is a prevalent cause of 
death, which is catalogued under this heading. 
In general, however, it may be said that what is 
needed is the creation of a safety habit of mind, so 
that alertness is automatically increased at times 
of special risk. Education to this end should be 
begun as early in life as possible. It need not, if 
properly conducted, lead to faintheartedness, coward- 
ice or a dulling of the spirit of adventure. The 
results of such a policy should be more productive 
than those arising from an exclusive concern with 
the psychological aspects of the problem. 








NOTES. 
THE NEED FOR Exports. 

In spite of what is asserted in some directions, 
there is no nation or country that can be self- 
supporting in every way, Solomon with all his 
riches had to send to Hiram of Tyre for “ cedar 
trees out of Lebanon ” and could, no doubt, easily 
spare the measures of wheat and oil he sent in 
exchange. It is this localisation of commodities, 
still obtaining and likely to do so as long as civilisa- 
tion endures, that forms the basis of commerce, 
every schoolboy knows, but even the proverbially 
hard-headed engineer does not always realise that 
some commodities are so generally distributed as 
to render them useless for exchange. Unless, there- 
fore, a nation possesses something unequalled by 
others or can so improve a common possession 
that it is recognised as better than the variety 
possessed by others, the field for barter becomes 
limited, so limited indeed that some sacrifice may 
have to be made to secure necessities. Such a 
position is reached when the value of imports begins 
to exceed the value of exports and to the end that 
this aspect of commerce should receive attention, 
The Institute of Export, 11, Aldwych, London, 
W.C.2, recently instituted an open competition as 
an inducement to examine the present position. 
The result of this competition has been embodied 
in a book, entitled “‘The Need for Export” and 
published by the Institute on Tuesday, June |! 
The book contains the three winning papers, the 
documentation and reasoning of which are worth 
close attention. All three papers, it may be said, 
take a wide view of the subject and prospectiv: 
readers need not fear that they will have to ade 
through persuasive and inconclusive sales-talk. 


as 


Trirat Census oF DISTRIBUTION. 


The official census of production has proved ot 
great value to the commercial community, and 
there is little doubt that an official census of dis 
tribution would prove to be of corresponding value. 
Up till the present, however, no such census has 
been undertaken in this country, although its need 
has been realised in the United States, Canada 
and the Irish Free State, the work in each of these 
cases having been carried out by the Governments 
concerned. Failing an official census of distribu 
tion for this country, a trial census has recently 
been made by a group of business men and presented 
in the form of a report* to the British National 
Committee of the International Chamber of Com 
merce. Copies of the report may be obtained from 
the latter body at 14, Queen Anne’s-gate, 5 W.] 





to be done. Unfortunately, this work of education 
is not by iteelf enough. Experience indicates that 
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The census was on a limited scale, six towns only 
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being covered. The towns selected were Jarrow, 
Chorley, Kidderminster, Stafford, Wycombe and 
Weymouth, these six towns being selected as being 
well scattered geographically and of approximately 
equal population. Only a limited range of infor- 
mation was recorded, the information given being 
based on inspection of the shop concerned, occa- 


sionally helped out by conversation with the shop- | 


keeper. In addition, the census was confined to 
the retail trades only, the information recorded 
being the trade description of the shop, the com- 
modities sold, the economic type of shop, and the 
rateable value. The great majority of the com- 
modities covered by the census come under the 
headings of food, tobacco, clothing, domestic goods 
and drugs, so that the census is of very limited 
value to those engaged in the engineering trades. 
Actually the only goods considered which can 
be regarded as engineering products are motor- 
cars and accessories, gas and electrical domestic 
appliances, lawn mowers, pedal cycles, and possibly 
office furniture, and the chief importance of the 
census for engineers lies in its indication of the 
value ofa similar but much wider census carried out 
under official auspices. In sucha case, authority 
would exist, backed if need be by compulsory 
powers, to obtain the fullest information, such as 
turnover figures in total and for the principal 
commodity groups ; figures of employment, operat- 
ing expenses, stock and stock turnover; and the 
operations of wholesalers. The latter information 
is particularly important when dealing with engin- 
eering products, and it may be hoped that the 
trial census will prove to be a stage in the under- 
taking of an official census of distribution on the 
lines of the official census of production. 


THE Roya. Society oF Arts. 


No doubt, many of the less well-informed 
members of our great technical societies, misled 
by the title “ Royal Society of Arts,” are apt to 
look upon this organisation as one concerned only 
with the decorative aspects of life. If the fuller title 
of * Royal Society for the Encouragement of Arts, 
Manufacturers and Commerce” were more 
commonly used, this misunderstanding might not 
exist; in any case it would be cleared away by a 
visit to a small exhibition held at the Society's 
building in John-street, Adelphi, which, however, 
closes to-morrow, June 5. Founded in 1754, the 
Society has been of yeoman service to science and 
industry. and before the technical institutions came 
into being it actively encouraged civil and mechanical 
‘ngineering, chemical research and scientific agricul- 
ture. Illustrations of this encouragement can be 
seen among the interesting exhibits on view. 
There is a replica of the first electro-magnet, demon- 
strated before the Society, in 1802, by its inventor 
Sturgeon, who was awarded a silver medal and 
15 guineas. A sample of gutta-percha reminds us 
that it was from hearing a lecture at the Society by 
its inventor Dr. Montgomerie in 1845, that Siemens 
conceived the idea of insulating submarine cables 
with this material. A model of the first practical life- 
boat for which Greathead received a gold medal and 
” guineas in 1802, is close to a contemporary 
illustration of Popham’s sempahore, awarded a gold 
medal in 1816, by which through eight stations the 
\dmiralty could quickly communicate with Ports- 
mouth, a simple time signal, for instance, only 
needing 15 seconds for transmission and confirma- 
tion. Colour printing of 1776, and Grantham’s 
steam tramcar of 1874, are other examples of 
awards. The latter, it is interesting to note, ran 
for many years at Wantage and was the first result 
of the Society’s attempts to improve the horse- 
tram, on both sanitary and humane grounds. Many 
of the other exhibits show that the Society fostered 
4 great variety of activities until they were strong 
enough to set up specialist organisations. Music is 
one of these, photography another. The encourage- 
ment of commercial education and languages still 
forms a branch of the Society’s work, the annual 
examinations being, probably, the best known in the 
Kingdom. That the Society, in spite of its 
age, still virile, is evidenced by the extra- 
ordinary range and high standard of the lectures, 
delivered by persons eminent in the several subjects, 
at weekly intervals from the beginning of November | 
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until the end of May, while the interest taken in the 
Society abroad enables two other series of lectures 
to be given in its Indian Section and Dominions 
and Colonies Section. 


THe Workine-Ciass Home. 


An exhibition of working-class furniture and 
household equipment, arranged by a committee of 
the Council for Art and Industry, Board of Trade, 
Great George-street, London, 8.W.1, was officially 
opened by the Minister of Health, Sir Kingsley 
Wood, at the Building Centre, 158, New Bond- 
street, London, W.1, on June 2, and will remain 
open until Monday, June 28. The exhibition is 
intended to illustrate a report drawn up by the 
Council, entitled “ The Working-Class Home ; Its 
Furnishing and Equipment,’* which is very 
largely concerned with the economic conditions 
governing the design and production of furniture 
for those whose means are limited. Briefly, the 
problem is to provide well-designed furniture and 
equipment at prices within the means of families 
having an income of 3l. a week, making some addi- 
tional provision for those having an income of from 
31. to 5l. a week. The Committee has based its 
minimum standard on a total outiay of about 501., 
this sum covering the whole of the furniture and 
household equipment required to set up a home 
for a family comprising father, mother and two 
young children, having an income of about 3/. a 
week. The exhibition consists of nine rooms 
furnished on a varying scale of expenditure and 
each to be used for a particular purpose. The 
rooms, furnished on the minimum standard, com- 
prise the parents’ bedroom, the children’s bedroom 
and the living rooms, while the equipment required 
for the kitchen, scullery and bathroom is also 
exhibited in passages and annexes. The remaining 
six rooms have been furnished on a somewhat 
higher level of expenditure, although it has been 
borne in mind that the total outlay upon the entire 
home would probably not exceed 1001. The rooms 
shown are a small and a larger living room, two bed- 
rooms, a parlour, and a child’s study-bedroom. 
Assurances have been obtained by the Council that 
all the articles exhibited are British made and are 
produced by manufacturers observing the Fair 
Wages Clause. The exhibition is both interesting 
and instructive, and is well worthy of a visit by 
individuals and administrations interested in the 
furnishing of homes of the type indicated. 








THE IRON AND STEEL INSTITUTE. 
(Concluded from page 586.) 


CONTINUING our account of the annual general 
meeting of the Iron and Steel Institute, held 
recently in London, we have now to deal with the 
last session of the meeting, namely, that which 
took place on the afternoon of Friday, April 30. 
Mr. Hutchinson again occupied the Chair. 


1N Low-CarRBon AND Low-ALLoy 
STRUCTURAL STEELS. 


“The Effect of Phosphorus on the Mechanical 
and Corrosion-Resisting Properties of Low-Carbon 
and of Low-Alloy Structural Steels’ was the title 
of the first paper considered by the meeting. It 
was by Mr. J. A. Jones, who, in presenting it, said 
that it was interesting to note that phosphorus 
appeared as an alloying element in many com- 
mercial American steels. Typical qualities con- 
tained from 0-10 per cent. to 0-20 per cent. of 
phosphorus, with other elements, and high tensile 
strength, combined with good ductility, was claimed 
for these steels, together with resistance to atmo- 
spheric corrosion equivalent to twice that of ordinary 
copper-bearing steels. The workability and weld- 
ability were rated as satisfactory, while the steels 
showed no air-hardening tendencies. The carbon 
content was specified as 0-10 per cent. maximum. 
As a result of experimental work dealing with the 
effect of phosphorus on the properties of low-carbon 
steels, carried out in the Central Research Depart- 
ment of Messrs. The United Steel Companies, 


PHOSPHORUS 





Limited, Sheffield, the generally-accepted conclusion 
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that the carbon content must be kept low in high- 


phosphorus steels had been confirmed. It had, 
moreover, also been confirmed that the addition of 
phosphorus alone to a low-carbon steel would not 
produce the adequate tensile strength in association 
with other properties necessary in structural steels, 
e.g., absence so far as possible of notch-brittleness, 
low-temperature brittleness, strain-age embrittle- 
ment and air-hardening tendency, together with 
improved resistance to corrosion. The tensile 
strength of a low-carbon steel could not be raised 
above 34 tons per square inch by the addition of 
phosphorus without marked deterioration of the 
notched-bar impact value. 

In the presence of other alloy elements, phos- 
phorus behaved in precisely the same manner as 
in plain carbon steels, but the phosphorus content 
at which undesirable properties appeared might be 
raised. In this respect, chromium exerted the most 
marked influence. For other reasons, the presence 
of copper was advantageous. With the restriction 
on the carbon content imposed by high phosphorus 
contents, the alloy content must be higher than 
would otherwise be necessary, and, in order to obtain 
tensile strengths of over 35 tons per square inch, a 
high silicon content (the hardening effect of which 
did not depend on its association with carbon) 
must also be present. In such a steel containing 
0-15 per cent. of phosphorus, a satisfactory: notched- 
bar impact figure was not retained when the tensile 
strength reached 37 tons per square inch. The 
application of high-phosphorus steel must, therefore, 
remain strictly limited to purposes for which the 
highest tensile properties were not required, and in 
this limited field for lower-tensile material its use 
might be regarded as permissible rather than pre- 
ferable. ‘The limitations were avoided by the use 
of a normal phosphorus content. No evidence had 
so far been found to indicate that a high phosphorus 
content conferred on the steel any useful increase in 
resistance to corrosion. Such effects as were ob- 
served in high-phosphorus steels were accounted 
for by the simultaneous presence of alloy elements. 

Mr. J. H. Whiteley in opening the discussion said 
that Mr. Jones showed quite clearly the embrittle- 
ment effect of phosphorus in steel, especially in the 
presence of carbon. This embrittlement effect 
might engage the attention of X-ray metallurgists. 
The author had worked with small ingots, 18 Ib. in 
weight, and he (Mr. Whiteley) suspected that the 
macrostructure of these would be finer than that of 
works ingots. For this reason the author had shown 
the phosphorus ‘‘on its best behaviour.’’ His 
figures for mechanical properties indicated this ; the 
yield-point values were extraordinarily high. His 
steel No. 1, for example, had a yield point, in the 
normalised condition, of 75 per cent. of the maxéi- 
mum stress value. With a 0°09 per cent, carbon 
steel such as this, a yield of 50 per cent. of the 
maximum stress would be considered good in works 
practice. Moreover, the yield-point values were 
high in the annealed as well as in the normalised 
specimens. These figures, he repeated, might be 
attributed to the fine macrostructure of the small 
ingots employed. The author had not stated how 
his ingots had been made, and in this connection, 
he had seen it stated that the effect of the phos- 
phorus, when it was added to the charge, differed 
from that produced when it was added at the end 
of the process. This seemed to imply that a great 
deal of work had yet to be done on this subject. 

Dr. H. O’ Neill said that although the author had 
found no evidence that the observed increased 








resistance to certain types of corrosion could be 
attributed to high phosphorus, nevertheless there 
was a strong probability that the phosphorus did 
act in this direction. The eventual divergence, from 
an initial similarity, of the corrosion curves of the 
various commercial steels, published in the paper, 
from the London Midland and Scottish Railway 
Laboratory (to be given later that afternoon) 
suggested that the corrosion differences were due 
to the character of the rust layers formed on the 
steel. The phosphorus seemed, at least, to be 
helping the other elements to do their work. 
Griffiths,* by making small additions of phosphorus 
to Armco iron, had been able to produce a strongly- 
adherent scale when the iron was heated and it 








* See ENGINBERING, Vol. cxxxviii, page 427 (1934). 
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had also been noticed that 2 per cent. of silicon gave 
a similar effect. The author’s corrosion-test results 
were not yet particularly convincing; the spray 
test was still of doubtful value in many cases, and 
an atmospheric exposure of 28 days was quite 
insufficient to enable a useful opinion to be formed. 
Furthermore, the whole question of the effect of 


and was by Dr. Hans Esser. The paper was pre- 
sented by Dr. C. H. Desch on behalf of the author. 
| In his contribution, Dr. Esser stated that while the 
transformations of iron had been the subject of 
extensive research, very little had been written, 
up till the present, on the mechanism whereby such 

transformations were effected. Investigations on 
painting must be considered in assessing the | various types of iron showed that the A, transforma- 
ultimate worth of a given steel. The final long-| tion temperature rose as the purity of the material 
time exposure results would, therefore, be awaited | was increased ; simultaneously the intensity of 
with interest. He (Dr. O'Neill) was of opinion that | transformation decreased. Hydrogen caused the 
provided the steel was carefully made and very| A, point to be doubled or repeated ; on removal of 
carefully heat treated, elements such as aluminium, | the hydrogen by annealing at high temperatures in 
chromium and copper could be relied upon to “ look | vacuo, this effect disappeared again. The experi- 
after ’’ any doubtful mechanical properties due to | ments showed that, with the means at present avail- 
high phosphorus. There was no doubt that the! able, it was not possible to increase the degree of 
treatment of some of the steels under consideration | purity of iron to such an extent that the allotropic 








needed close attention and the normalising tem- 
perature must be carefully controlled. 

Dr. L. Reeve said that the sensitivity of these 
steels, mentioned by Dr. O'Neill, constituted their 
great weakness. Under commercial conditions, 
steels which were sensitive to a few points of 
carbon and phosphorus, and a few degrees of tem- 
perature in heat-treatment operations, were not 
easy to make. 
when these steels were welded necessitated careful 
consideration of their composition. The next 
speaker, Dr. J. C. Hudson, said that evidence con- 


tained in the French, German and American litera- | 


ture indicated that phosphorus did improve the 
corrosion resistance of these steels. These conclu- 
sions were the result of observations, and must be 
taken as correct, yet Mr. Jones had not confirmec 
them. As Dr. O'Neill had suggested, however, Mr. 
Jones’ tests had not been sufficiently prolonged. 
Furthermore, it might be well to arrange for tests to 
be conducted in a rather more severe atmosphere 
than that of Stocksbridge. Another point was that 
three tables of corrosion data had been furnished in 
different parts of the paper, and he would like the 
author to state whether these tests were contem- 
poraneous. In corrosion tests it was an advantage 
to have a standard of reference. 

Dr. T. Swinden said that, for the reasons given in 
the paper, the phosphorus steels were not considered 
satisfactory, and so far as their work was concerned 
strain-age embrittlement was a serious problem. 


Mr. T. H. Turner, who closed the discussion, stated | 
that steels deliberately high in phosphorus had been | 


put into rail cars in the United States, and there 
must be a reason for this addition. He wondered 


whether the author had tried different methods of | 
Phosphorus steels were | 


adding his phosphorus. 
evidently used for specific purposes, and perhaps 
they resembled the phosphor bronzes in that the 
particular point during manufacture at which the 
phosphorus was added was of importance. 

Mr. Jones, in reply, said that an X-ray apparatus 
would probably soon be available in his laboratory, 
and that they might proceed with Mr. Whiteley's 
suggestion to investigate the embrittlement effect 
of phosphorus in the presence of carbon. While he 
was prepared to agree that the phosphorus, in their 
tests, appeared to be on its best behaviour, the 
results had been confirmed on a production basis. 
The yield points quoted were high, but, generally 
speaking, the mechanical properties agreed well with 
those of materials made in the works. Similar 
figures, for example, had been obtained from a bar 
forged down to small dimensions. He had to admit, 
however, that the figures obtained from their small 
specimens were somewhat higher than those deter- 
mined from larger samples. When preparing their 
steels the phosphorus had been added as ferro- 
phosphorus towards the end of the charge. Dr. 
O'Neill had mentioned Griffiths’ experiments, and 
in this connection it might be pointed out that the 
silicon present might have a similar beneficial effect. 
Consequently, the increased resistance found in 
these steels in America might just as well be attri- 
buted to the silicon present as to the phosphorus. 
He agreed that the sensitivity of these steels was 
a very real problem. They had in hand a series of 
long-time corrosion tests which they would com- 
municate to the Institute in some form in the future. 


Tre ALLoTRopy or [Ron. 
The second paper on the agenda on Friday after- 
noon, April 30, dealt with ‘ The Allotropy of Iron,” 


Moreover, difficulties introduced | 


| transformations disappeared. On the other hand, 
| the research on the influence of the degree of purity 
on the limiting concentration of the closed + field 
in the Fe-W, Fe-Cr, and Fe-Si systems indicated 
| that with absolutely pure iron the a = y transforma- 
| tion did not occur. The question whether allotropy 
| of iron was genuine or imposed was one which com- 
| pelled the consideration of ideas with which, at 
present, only the physicist had some acquaintance— 
| but they were ideas likely to be specially fruitful to 
| the metallurgist who had the advantage of a wider 
experience. 

In commenting upon the paper after presenting it, 
| Dr. Desch stated that the author’s conclusions had 
| been derived from considerable extrapolation, and 
| that the iron employed was not as pure as that used 
|at the National Physical Laboratory. His con- 
clusions, therefore, were hardly justified by the 
data. Professor C. Benedicks, who spoke next, 
said that in the light of present knowledge he 
believed allotropy to be characteristic of iron itself, 
but that the facility of the transformation was much 
greater in the presence of impurities. In other 
words, the transformation was rendered much more 
difficult in the case of very pure iron. The next 
speaker, Mr. W. P. Rees, again referred to the 
dangers of extrapolation, while the last speaker, 
Dr. C. H. M. Jenkins, thought that the questions at 
issue were beyond ordinary metallurgical methods of 
investigation. 








TRON-CARBON CONSTITUTIONAL DIAGRAM. 


The next contribution presented at the final | 
session of the meeting was by Dr. F. Adcock, 
M.B.E., and was entitled “ An Investigation of the | 
Iron-Carbon Constitutional Diagram. Part I—| 
| Preliminary Survey of the 5 Region.” The author, | 
|in reading his paper in abstract, said that it con- | 
stituted a preliminary investigation involving the | 
| high-temperature thermal analysis of 24 alloys, | 
| prepared from high-purity materials, having carbon | 





| contents ranging from 0-003 per cent. to 1-01 per | = 


|cent., the approximate temperature range being 
1,550 deg. to 1,300 deg. C. It was intended to 
supplement this work by a further investigation 
at a later date, and the results presented in the 
| paper were regarded as somewhat tentative. The | 
| region of the diagram studied included the 5-phase | 
field and the duplex-phase fields associated with the 
peritectic horizontal, which was found to intersect 
| the liquid curve at a composition corresponding 
| with 0-51 per cent. of carbon. The general disposi- 
| tion of the phase fields was similar to that postulated 
| by previous authors, but the shape and extent of 
| the fields had been modified. A valve-energised 
| high-frequency furnace had been employed for the | 
| experiments, the alloys being prepared and main- 
|} tained under high-vacuum conditions. The only 
| speaker in the discussion, Professor J. H. Andrew, 
| said that the author had shown, in his paper, that 
in one or two instances additions of carbon had | 
| resulted in an increase in the melting point. yr} 
presenting the paper, however, Dr. Adcock had 
admitted that subsequent re-determinations of 
these points had produced different results. He 
| (Professor Andrew) found this a little disturbing 
| and felt that an assurance should be given that the 
| Other results were reliable. He could not under- 
|stand why people still used platinum/platinum- 
rhodium thermocouples for high-temperature work. 
In his laboratory tungsten-molybdenum couples 
| had been employed for the last 11 years for melting 














points up to 1,600 deg. C., and excellent repeat 
results were always obtained. In his reply, Dr. 
Adcock said that he had plainly stated that his 
contribution related to a preliminary survey and 
that the results were tentative. He had used 
their platinum/platinum-rhodium thermocouples 
because they had had a good deal of experience 
with them and knew all about them. He rather 
felt, moreover, that the degree of accuracy which 
it was possible to obtain at high temperatures was 
apt to be over-rated. It was only with the greatest 
possible care and with all the resources at the disposal 
of the National Physical Laboratory that a tempera- 
ture in the neighbourhood of 1,600 deg. C. could be 
repeated within 3 deg. 


ALLoys or Iron RESEARCH. 


The next paper considered constituted Part XII 
of Alloys of Iron Research and was entitled “‘ The 
By Transformation in Manganese-Rich Iron-Manga- 
nese Alloys.” The contribution was by Dr. M. L. V. 
Gayler and Mr. C. Wainwright and was presented 
by the latter, who stated that the present investi- 
gation had been undertaken in order to explain 
discrepancies between the results obtained by 
Ohman in Germany in 1930, by Walters and Wells 
in the United States in 1935 and those published 
by the present authors in 1933. X-ray examination 
of two iron-manganese alloys containing 71 per cent. 
and 74 per cent. of manganese previously annealed 
at 573 deg. C. and consisting of ay only, had been 
heat treated at successively higher temperatures, 
quenched, and then submitted to X-ray analysis. 
The results obtained were in agreement with those 
of Walters and Wells. On the other hand, X-ray 
analysis of the specimens annealed at 750 deg. C., 
slowly cooled to, and quenched from, lower tem- 
peratures confirmed the present authors’ previous 
results. It was shown, therefore, that manganese- 
rich iron-manganese alloys consisting of the By phase 
could exist in a metastable state at temperatures 
below that at which the ay — Sy transformation took 
place on heating, and that the upper limit was that 
found by Walters and Wells and the lower that 
obtained by the present authors. There was no 
discussion on this paper. 


Street SHeets CONTAINING CopPpER, MANGANESE, 
CHROMIUM, AND PHOSPHORUS. 


‘‘Some Properties of Commercial Steel Sheets 
Containing Additions of Copper, Manganese, Chro- 
mium, and Phosphorus,” by Mr. 8. C. Britton, was 
the last contribution considered by the meeting. 
In the unavoidable absence of Mr. Britton the 


|paper was presented by Dr. H. O'Neill. The 


author, in his contribution, stated that during a 
visit to the United States in 1935, Sir Harold Hartley, 


TABLE I 


Steels. 


| : | E 
AJQ | AagR | AIW] AIX! ASU | AIN 
(Ameri- | (Ameri- — (British).|( British) 
can). 


Composition. 


can). | 
| 
| | 
Per Per | Per Per Per Per 
cent. cent. cent. cent cent. cent 
Cc .. eM 0-25 | 0-04 0-15 0-09 0-06 
Si ..| 0-86 0-19 | O-94 0-07 0-05 Trace 
Mn ..| 0-17 1-34 | O-24 | 0-65 0-48 0-38 
Cu 0-41 0-27 | 0-42 0-31 0-22 0-09 
a e« 1-15 } Trace | 0-80 0:65 | Trace Trace 
Ss 0-025 0-012 | 0-016 | 0-028 0-04 0 026 
P 0-163 0-020 | 0-173 0-040 0-016 | 0-017 
Al 0-002 | 0-003 0-001 | 0-001 0-001 0-002 





vice-president and director of research of the London 
Midland and Scottish Railway, had been impressed 
by the attempts which were being made to deal with 
weight reduction by the use of thinner sections of 
higher-strength steel. by using a material containing 
small additions of copper, chromium, phosphorus. 
and silicon. In order to assess the superiority 
of such steel over related alloy steels and over 
the steels in ordinary use on the London Midland 
and Scottish system, an examination had been 
made of six commercial steels in sheet form. These 
comprised two copper-chromium, high-phosphorus 
steels, designated AJQ and AJ W, a copper- 
manganese steel (A J R), a copper-chromium steel 
(A J X), and two steels of ordinary quality, AJ | 
and AJ V. The compositions and origins of these 
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materials are given in Table I. Atmospheric- 
corrosion tests on small samples at Derby showed, 
after 300 days, reductions in the rate of corrosion 
over that of the steel of ordinary quality A J V, of 
30 per cent. to 32 per cent. for additions of chro- 
mium, copper, phosphorus and silicon, 19 per cent. 
to 27 per cent. for additions of copper and chro- 
mium, and 12 per cent. to 14 per cent. for additions 
of copper, with or without manganese. When the 
steels were painted there was little difference in the 
time taken for rust to appear, but the high-phos- 
phorus steels appeared to advantage after rusting 
had made some progress. 

Strips of the various steels were reduced 13 per 
cent. in thickness (representing an extension of 15 
per cent.) by cold-rolling. Tests were made on the 
deformed material, before and after an ageing treat- 
ment at 250 deg. C., for 30 minutes, by the Erichsen 
cupping test, by hardness tests and by tensile tests. 
The results showed that all the steels exhibited a 
slight ageing effect, but that in none of them was it 
sufficiently severe to cause any practical difficulty 
in the use of such sheets. It was quite evident 
that the high-phosphorus steels, at least in sheet 
form, had no greater susceptibility than the others 
to age embrittlement. In the case of every steel 
the yield point was just as indistinct after ageing 
as with the freshly cold-worked material. Tensile 
tests showed that the two materials high in phos- 
phorus and silicon had a superiority in tensile 
strength, over the plain steel, of 50 per cent., which 
when considered with the promise given of upwards 
of 30 per cent. advantage in resistance to atmo- 
spheric corrosion, was very satisfactory. The 
copper-chromium steel A J X was their equal in 
tensile strength, but had a lower ductility and did 
not promise the same corrosion resistance. 

Mr. J. A. Jones, who opened the discussion, said 
that the forms of the material dealt with in the 
present paper and in his own, presented earlier that 
afternoon, had been quite different and might 
account for the difference in the conclusions. Some 
of the conclusions of the author, however, were 
open to criticism. He had said, for example, that 
the general trend of the results accorded with 
published work on the beneficial effect of additions 
of copper and its enhancement by a high phosphorus 
content. This statement was based on the behaviour 
of steels AJ Q and AJ W as compared with AJ X, 
and as the author himself had pointed out that the 
two former steels were high in silicon as well as high 
in phosphorus, it would be more logical to conclude 
that their superiority was due to the high phosphorus 
and high silicon combined. Moreover, steels A J Q 
and AJ W had lower carbon and higher copper and 
chromium contents. The fact that none of the 
steels tested had shown susceptibility to strain-age 
embrittlement by the Erichsen cupping test 
employed, threw doubt on the validity of this test. 
In order to make quite certain of the method, 
material known to be susceptible to strain-age 
embrittlement should have been tried and the result 
noted. Their own results on material similar to 
steel AJQ suggested that it was distinctly sus- 
ceptible to strain-age embrittlement. 


Dr. J. C. Hudson said that copper alone reduced 
the corrosion if present in amounts greater than 
0-03 per cent. and the author was perfectly correct 
in assuming that the 0-09 per cent. of copper 
present in his ordinary steel, AJ V, would reduce 
its corrosion. Steel containing small amounts of 
both copper and chromium were somewhat superior 
to plain copper-bearing steel, at least in industrial 
atmospheres. With reference to Mr. Britton’s 
introductory remark that if thinner sections of 
higher-strength steel were to be used, it was necessary 
that the corrosion-resistance of the steel should 
increase pari passu with its mechanical properties, 
this seemed to be an under-statement. The increase 
i corrosion resistance should, he believed, be rela- 
tively greater. It was undoubtedly the opinion of 
Practical men that thin parts wore away more 
rapidly pro rata than thicker. Mr. Duncan- 
Bailey, for example, in a letter to him (Dr. Hudson) 
concerning his extensive experience with railway 
Wagons had stated that assuming the life of }-in. 
thick sheets to be five years, it might be assumed that 
4 plate, say j-in. thick, would last three times as 








note that the author’s spray tests had proved un- 
satisfactory. This had also been the experience of 
the Corrosion Committee, but further investigations 
on accelerated tests were now being undertaken in 
the Research Laboratories of the United Steel 
Companies under the direction of Dr. Swinden. 
As regards Mr. Britton’s experiments on painted 
specimens, the superior condition of the paint on 
the low-alloy steels in the Derby tests was in agree- 
ment with observations made at Sheffield in the 
course of the Corrosion Committee’s tests. 

Dr. O'Neill said that he would leave the author 
to reply in writing to the discussion. He pointed 
out, however, that many tons of these steels were 
employed in the United States and no news of any 
difficulties having been experienced had been 
received. Surely, if an epidemic of trouble had 
occurred metallurgists on this side of the Atlantic 
would have become aware of it. 

The President then thanked the authors of all 
the papers for their contributions and proposed a 
hearty vote of thanks to the Council and members 
of the Institution of Civil Engineers for the accom- 
modation they had kindly afforded for the meeting. 
A vote of thanks to the President, proposed by Sir 
Harold Carpenter and carried with acclamation, 


terminated the proceedings. 








THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


Tue forty-second Annual Convention of the In- 
corporated Municipal Electrical Association is being 
held this week at Brighton under the presidency of 
Mr. F. Forrest, chief electrical engineer and manager, 
Birmingham. The programme includes a rather larger 
number of technical sessions than usual, the subjects 
discussed being mainly concerned with the distribution 
and consumption side of electricity supply. No works 
are being visited, but the generating station of the 
Brighton Corporation at Southwick, of which we gave 
an account in our last issue, has been open to visitors 
throughout the week. 

As some offset to this, the Electrical Exhibition, which 
was Officially opened by the Deputy Mayor of Brighton 
(Councillor Edward Denne, J.P.) on Monday, May 31, 
and has been organised by the Electrical Development 
Association, is considerably more extensive than usual. 
No less than 80 firms and associations have taken 
space, and the result is a representative display of 
lighting, heating, cooking and refrigerating equipment. 
Miscellaneous apparatus of the smaller kind is also on 
view, though no attempt has been made to stage the 
larger types of switchgear and motors. The display of 
domestic refrigerators is particularly interesting since 
it forms a useful preliminary to the National Electric 
Refrigeration Campaign, which is to be conducted by 
the Electrical Development Association this month. 
The examples shown are pleasing in appearance and 
of well-thought-out design, while the terms on which 
they are offered should result in a greater use being 
made in future of this useful amenity. 

Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Manchester, are showing a demonstration 
*bus-bar panel, which is representative of the most 
recent practice, and a tubular type heating ele- 
ment, which can be arranged as an immersion heater 
with a novel fitting arrangement. The two ends of 
this element are fitted with screwed nipples for clamping 
in a tank or boiling plate. Another new heater 
development, shown by this firm, is intended for fitting 
in the cylindrical cavity of calender rolls. The heater 
lies within the cavity and is supported outside the 
roll at each end. Heat is applied by radiation, thus 
avoiding the use of slip-ring connections. Messrs. 
A. Reyrolle and Company, Limited, Hebburn-on- 
Tyne, are giving a demonstration of their Earthometer, 
which is a portable instrument for measuring the 
impedance of a consumer’s earth circuit right back to 
the sub-station. This enables the current that can 
flow under fault connections to be easily calculated and 
suitable protective equipment to be installed. When 
the earth current impedance is high the fault current 
may be so limited that the fuses will fail to blow and, 
as a result, a dangerous potential may be set up in the 
framework of the faulty apparatus. Adequate pro- 
tection of such circuits is, it is claimed, ensured by 
the firm’s leakage trip switch, which is also shown. 
These switches operate with currents as low as 20 
milli-amperes. 

Messrs. W. T. Henley’s Telegraph Works Company 
Limited, London, E.C.1, are showing the Sharborn 
relay, which consists of an electrically-operated oscil- 
lating switch. The electro-magnetic portion of this 
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through an angle of 90 deg. The windings are so 
arranged that when both the armature and field 
systems are energised the former rotates and breaks 
one circuit, while at the same time another is closed. 
This movement is used for breaking or making the 
contacts of a drum switch on the same spindle and thus 
enabling the remote control of public lighting and other 
currents to be effected. The relay can be supplied in 
two models for working currents up to 30 amperes. 

The general business of the Convention began on 
Tuesday, June 1, when proceedings in the Dome opened 
with a civic welcome by the Mayor of Brighton. His 
Worship, owing to unfortunate illness, was unable to 
attend personally, but he addressed the meeting from 
his home through a loud-speaking telephone. 


PRESIDENTIAL ADDRESS. 


After expressing the thanks of those present to the 
Mayor, Mr. Forrest delivered his presidential address, 
in which he said that there was an ever-growing and 
insistent demand from all classes of the community 
for the benefits which electricity alone could confer. 
This was a constant challenge to members of the 
Association to realise still further their responsibilities 
and to make immediate and adequate provision for 
supplying this demand at the lowest possible cost. 
The growth of the influence and importance of the 
Association was indicated by the fact that when the 
Convention was held in Brighton, in 1911, the delegates 
numbered 509. At a later Convention in the same 
town, the attendance was 741, and this year it reached 
1,530. This increase, however, limited the number 
of places at which a Convention could be held, and it 
was with real regret that the Corporation of Birming- 
ham learnt that it would not be possible for the meeting 
to take place in that city, As he, too, was deprived 
of the pleasure of showing his brother engineers the 
work on which he was engaged, he might perhaps be 
permitted to refer briefly to some points of special 
interest in connection with the Birmingham under- 
taking. 

The undertaking served an area of 195 square miles 
with a population of just over 1,000,000. It had 225,000 
consumers, a maximum Joad of 265,000 kW, an out- 
put of 708,000,000 kWh and a gross revenue of 
2,750,0001. Supply was obtained from two stations, 
one at Nechells, opened in 1923, which contained 
131,000 kW of plant, and one at Hams Hall,* opened in 
1929, whose capacity was 240,000 kW. It was 
necessary to use cooling towers at both stations, and 
Birmingham was, therefore, handicapped in the race 
for thermal efficiency. The figure for Hams Hall was, 
however, 23-5 per cent., and the works’ costs for the 
year ended March, 1936, were as low as 0-109d. per 
kilowatt-hour generated. Owing to the conditions it 
was necessary to increase the efficiency of combustion 
as far as possible. Pulverised fuel had, therefore, been 
largely adopted, but, in spite of its many advantages, 
it had the grave drawback of causing the emission of 
dust, so fine that it could not be trapped in the usual 
mechanical or centrifugal collectors. The amount of 
this dust which was discharged from the original 
short chimneys, had undoubtedly created a nuisance. 
This difficulty was temporarily solved by the use of 
coal with a lower ash content, but as the result of the 
Commissioners’ Report on the whole problem, electro- 
static precipitator plant, combined with high chimneys, 
had been installed at Hams Hall. The contractor was 
required to guarantee an efficiency of 92 per cent. 
for these precipitators which, combined with the 
centrifugal dust collectors, gave an overall figure of 
97} per cent. Two brick chimneys, each 350 ft. high, 
and 20 ft. internal diameter, had also been erected. 
This plant had now been in operation for more than 
twelve months and the guaranteed figures had been 
slightly exceeded. Plans were now being prepared 
for a new generating station to be known as Hams 
Hall B, which would contain 300,000 kW of plant, 
and the first section of which was to be in operation 
in 1941. 

A very extensive street-lighting scheme, using dis- 
charge lamps, was now nearing completion. This 
covered 127 miles of main and secondary roads, 
400 watt and 250 watt lamps, spaced about 70 yards 
apart on 25 ft. standards, being used. The results 
obtained were excellent and showed the reliability 
and economy of this type of lamp. One of the largest 
electric thermal storage plants in the country, with a 
capacity of 1,500 kW, was to be installed in the new 
Civic Centre buildings. 

Up to about six years ago, the Birmingham under- 
ing had an electrical system which did not conform 
to any of the recognised national standards, the 
frequency being 25 cycles, the transmission pressure 
5-5 kV three-phase and the low-tension distribution 
being direct current at 220/440 volts. Having received 
directions from the Central Electricity Board to alter 





* A description of Hams Hall station began on page 
453 of our issue of April 23. It is continued in this 
issue.—Ep. E. 








ong. In actual practice, however, the 3-in. plate 


switch acts like a series reversing motor and turns 
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the frequency to 50 cycles, it was decided to change 
the transmission line pressure to 11 kV and to alter 
the low tension distribution system to standard three- 


phase alternating current at 230/400 volts. This work | 


had now been successfully completed and, owing to 
its magnitude, deserved to be recorded as a footnote to 
the history of the industry. The change of frequency 
necessitated the re-winding or replacement of alternat- 
ing-current plant of all types, totalling 1,105,000 kW. 
Two generating stations, containing in all 62,000 kW 
of plant, had been shut down and scrapped. 

The increase of the transmission pressure from 5-5 kV 
to 11 kV meant that fewer cables and controlling 
switches were required for a given load and, while 
the first cost of a 11-kV cable was about 10 per cent. 
more, it could transmit 100 per cent. more power than 
a 5-5-kV cable, with the same size conductors. All 
expenditure attributable to this change of voltage 
had been borne by the Corporation, but would soon 
be recovered by the extra efficiency of operation and 
the saving in capital expenditure. With the exception 
of a comparatively small and heavily loaded area in 
the centre of the city, the whole of the low-tension 
distribution networks were supplied with alternating 
current at 400/230 volts. 

The carrying through of this large and peculiar 
tusk was rendered possible only by the wholehearted 
loyalty, technical skill and dogged perseverance of the 
first-rate body of men who formed the staff. The 
recruitment of the best type of young man into the 
supply service was a matter of first-class importance. 
In Birmingham they recruited “ trainees,” who were 
guaranteed two years’ employment and paid skilled 
artisans’ wages, These men must either have obtained 
a degree in engineering, or be up to matriculation 
standard and have served three years in the shops. 
As the result of long experience, he preferred the latter, 
whose works training not only gave them practical 
engineering knowledge, but broadened their outlook. 
Some of the academic trained men appeared to be a 
little over-educated for their intellect. The same care 
was exercised in choosing the skilled workers, who had 
to pass a viva voce and practical examination. 

Among the matters which had engaged the attention 
of the Council of the Association during the past 
twelve months mention might be made of the Elec- 
tricity Supply (Meters) Act, 1936, which rectified a 
weakness in the law relating to the use of certified 
house service meters. They would concur in the view 
that an early opportunity should be taken to consolidate 
the various Electricity Acts into one up-to-date measure. 
The present position with regard to coal purchase 
was very unsatisfactory. The monopoly that had been 
established in the home market, so that the miners’ 
wages might be increased and the industry made 
prosperous, had led the mine owners to take the view 
that they could charge any price they liked irrespective 
of efficiency of production and distribution. The 
purchaser had no safeguards, such as a sliding scale 
relating prices to profits. No information could be 
obtained as to how the selling price for different coals 
were fixed. The Coal Mines Act, therefore, required 
drastic amendment at the carliest possible date to 
ensure a greater degree of protection to the purchaser. 
In the meantime, the Conjoint Conference of Public 
Utility Associations and the Coal Owners’ Association 
had agreed to the setting up of consultative committees 
in various parts of the country with the object of 
discussing difficulties. 


The event of greatest interest during the past twelve | 


months was the publication of the McGowan Report. 


rhat portion which dealt with standardisation had, on | 


the whole, been welcomed and approved by the under- 
takings, though no time limit for completing this work 
had been suggested. In his view, standardisation was 
1 matter of paramount importance and should be 
effected as a direct charge on the undertakings within 
ten years. As regards organisation, he agreed that the 
smaller undertakings should be compulsorily amal- 
gamated into a larger single entity. It was clear that 
the distribution costs per unit sold fell, and the number 
of units sold per pound of capital expenditure increased, 
as the size of the undertaking grew. This could be 
best brought about by extending distribution systems 
to cover a large area. 

He was not, however, in agreement with the proposals 
for forming these larger distribution areas, being 
entirely in favour of public ownership and control. 
it would be wrong to allow companies to continue to 
control the supply of electricity in large areas for half 
a century, no matter what statutory financial provisions 
were included in the Act. Further, it would be wrong 
to hand over local authority undertakings to com- 
panies, some of which were controlled by foreign 
capitalists, and thereby allow them to consolidate their 
control of this great service further. The. Assoviation’s 
proposal was to set up Distribution Boards founded on 
public control in all areas. Where this was not prac- 
ticable, smaller undertakings should be amalgamated 
with larger municipally-owned undertakings and, in 
certain areas, should form Joint Public Authorities. It 
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| would be better to face this issue boldly now rather 
‘than to wait until further complications, which were 
| bound to arise, occurred. 

At the conclusion of the address a vote of thanks to 
| the President was proposed by Alderman J. Chuter 
| Ede, M.P. 


(To be continued.) 








‘ANNUAL REPORT ON ALKALI, &c., 
WORKS. 


THE annual report of the Chief Inspectors under the 
Alkali, &c., Works Regulation Act is invariably a 
document of considerable interest, as it reflects the 
activities and outstanding developments of the chemical 
industries during the year under consideration. In 
the seventy-third report,* recently issued, which deals 
with the proceedings of the year 1936, it is shown that 
the number of works registered was 978, involving the 
operation of 1,850 separate processes. Arising out of 
a number of inquiries and complaints relating to 
unregistered processes, the Inspectors have paid a 
number of visits to these works, and, further, it has 
been arranged that the Department should advise the 
Ministry of Health on recent developments in connec- 
tion with smoke abatement. At a joint meeting of the 
Alkali Inspectors and representatives of the Regional 
Smoke Abatement Committees, held in October, 1936, 
various aspects of smoke abatement problems were 
discussed. On the question of the relative advantages 
and disadvantages of the delegation of smoke abate- 
ment functions by local authorities to a Regional 
Committee, there was a divergence of views, but there 
was general agreement that there would be little 
advantage in a by-law affecting smoke other than 
black smoke, and based on any particular colour. 

A serious and what is becoming a widespread nuisance 
is that of grit emission, and there is much difficulty in 
controlling this, due to the comparatively wide margin 
of error in the methods now applied for the deter- 
| mination of the solid content of effluent gases. There 
has been some abatement of smoke due to the decreased 
consumption of raw coal for domestic purposes, and a 
| correspondingly increased application of gas, electricity, 
| and solid smokeless fuels ; in this sphere the principle 
| of gas grids might be further developed and there is 
|also a vast potential field for the application of coke- 
loven gas in the steel, tinplate and pottery industries. 
|The main causes of excessive smoke production are 

insufficient boiler capacity, carelessness in stoking and 
| poor draught regulation. It is significant that the 
| chief causes of industrial smoke production and the 
| fog-producing character of suspended dust particles in 
| the atmosphere were clearly recognised over 40 years 
ago, and it is feared that no real progress will be made 
in this field until steam raising is more generally 
recognised as a scientific process, applying well-designed 
plant equipped with instruments to enable strict control 
|of plant operations to be carried out. The Chief 
| Inspector advocates that final success in the abatement 
of smoke and grit emission can best be attained by 
jenlisting the sympathy and willing co-operation of 








industrialists and not by the application of penal 
measures. 

Attention is called to the subject of smoke and fume | 
emission from burning colliery spoil-banks. Blanketing 
with inert material still appears to be the principal | 
remedy applied, but, in some cases, it has been con- | 
| sidered advisable to cease tipping, allow the fire to 
burn out and then commence a tip on a new site, 
preventing as far as possible the ingress of air to the | 
interior of the heap, Conical or ridged spoil heaps | 
produced by tipping from an aerial ropeway or creeping 
conveyor are the most difficult to contend with owing | 
to the constant disturbance of the surface during the 
tipping operations. As indicated in previous reports, 
some success has followed the application of powdered 
| limestone slurry to the interior of the burning spoil 
bank. 

The washing plant at the Battersea Power Station | 
has continued to operate satisfactorily, the average 
sulphur emission obtained in the official tests made 
was 0-015 grain per cubic foot of dry gas. The magni- 
tude of the task that is involved in purifying the waste 
gases of a large power station is illustrated by the 
results of operations at Battersea for the year 1936, 
when the total amount of coal fired amounted to 
430,887 tons, or approximately 50 tons per hour, and 
the total volume of gas treated to 200 thousand million 
cubic feet. The average sulphur emission obtained in 
898 works tests was 0-025 grain per cubic foot of dry 
gas, an equivalent of sulphur eliminated by gas washing 
of 3,611 tons. The Fulham Corporation’s new power 
station was officially opened in September, 1936, and 
the gas-washing plant has since operated with high 
efficiency. At Tir John power station, near Swansea- 
the waste gases arising from the combustion of pul- 
verised anthracite duff are washed, and although the 
character of the fuel used has created some practical 








|eonstruction throughout, and, as shown in Fig. 2. 
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difficulties, the efficiencies obtained on the washing 
_— are of a high order. At a new power station to 

erected at Stone, near Dartford, cyclones will be 
used in connection with the stoker-fired boilers and 
electrical precipitation in connection with the boilers 
fired by means of pulverised fuel. 

Investigations have been made of methods for th: 
mitigation of fumes arising during wire enamelling, 
and it would appear that electrical precipitation pro- 
vides the best means of removing the harsh odour 
associated with the gases resulting from this type of 
work. The biscuit, glost and decorating firing of 
pottery, and brick and roofing tile works are productiv: 
of smoke, and from recent investigations it is evident 
that by modification of firing technique the emission 
of such smoke could be greatly reduced. Undoubtedly 
the time is opportune for the adoption of more econo- 
mical methods of heating in these industries. The 
assistance of the Department has been sought in many 
other instances, and typical cases which serve to 
indicate the varied scope of the work carried out by 
the Alkali Inspectors include examination of the 
nuisances arising from the emission of fumes and grit 
from gasworks, rivet making, brake-lining manufacture, 
rubber burning and brickmaking. 

The application of electrical dust-precipitation is 
assuming an important part in cement-producing works 
and improved conditions are resulting. The develop- 
ment of processes for the recovery of sulphur gases from 
roaster gases has proceeded and their successful appli- 
cation in the industry would be of value from an 
atmospheric pollution as well as from an economic 
standpoint. Developments are taking place at Avon- 
mouth which show that steady progress has been made 
in the research and organisation of the zine industry, 
and at Clydach the use of sintered and Bessemer mattes 
at the nickel refinery has reduced the atmospheric 
pollution; electrical-precipitation plant has _ been 
installed to remove dust from the calciner gases. The 
general recovery of industrial conditions is portrayed 
in the increased production of sulphuric acid during 
1936, being 83,000 tons over that for the previous year. 
Although the number of works in Scotland registered 
under the Act during 1936 was 91, a decrease of 4 as 
compared with 1935, there has been a further all-round 
recovery in Scottish trade and the chemical industry 
has participated in the better industrial conditions. 
The production of sulphuric acid has increased by 
some 12 per cent., of nitric acid by 20 per cent., and 
of ammonia products by 4-5 per cent., while the tar 
aistilled has increased by 11 per cent. as compared 
with 1935. 








275-H.P. OIL ENGINE RAILCARS 
WITH MECHANICAL TRANSMISSION. 


In ENGINEERING, page 130, ante, a description was 
given of the first of eleven all-metal railcars designed 
under the direction of Messrs. Livesey and Henderson 
for the Entre Rios Railway Company, the constructors 
being Messrs. The Birmingham Railway Carriage and 
Wagon Company, Limited, Smethwick. The illustra- 


| tions given in Figs. 1 to 4, on page 645, show 


a further example of the various types of railcar 
being built for the Argentine Railways by the same 
company. This car, which is the first of the four single 
unit and two articulated railears on order, has success- 
fully passed the preliminary tests and been accepted 
by Messrs. Livesey and Henderson, who are the 
consulting engineers, and have again supervised the 
design and construction. Although, as will be seen 
by comparing Fig. 3 with the view of the 255-h.p 
railear reproduced in Fig. 1, page 122, ante, the models 
about to be described bear a close superficial resemblance 
to the cars previously dealt with, there are a number of 
important differences. 

The single-unit cars are equipped with a 275-h.p. 
Armstrong-Sulzer engine, and are capable of a maxi 
mum speed of 68 m.p.h. The cars are also of all-metal 

”» 
accommodation is provided for 75 passengers seated, 
with one lavatory and a luggage compartment. As 
shown in the same figure, wide centre vestibule entrances 
are fitted, which, together with the clear floor space 
immediately inside the vestibule and wide gangways, 
allow easy entrance and exit. The clear floor space 
provides ample standing accommodation to cope with 
peak traffic conditions. The underframe is built 
in one with the body, but is designed to carry the whol: 
superimposed load. It is an all-welded structure 
comprising two main longitudinals of lattice girder 
formation, with angle truss outriggers supporting the 
side sills and body side attachments. The longitu- 
dinals stop short of the power bogie, and the main 
members going forward are at the body sides. These 
members are plate fabrications specially designed to 
splice with the longitudinals, and to engage with the 
power bogie bolster which is a feature of the car builders 
patent design of bogie. The body framing is of light 
gauge steel pressings, and the pillars and carlines of 
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flanged ““ U ” section, arranged to form a continuous 
hoop round the body. The cantrails are “ Z” pressings, 
welded and made continuous round the body. Light 
alloy window frames are riveted in position and form the 
Waist rails. The whole body exterior sheeting is of 
aluminium alloy panels. The floor is formed of 
galvanised dovetail steel sheeting covered with treated 
cork and finished with sponge-backed rubber. The 
interior panelling and partitions of the body are of 
all-metal construction. ‘The inside of the outer sheeting 
ind the back of the interior panels are sprayed with 





Power Bogie. 


asbestos to avoid drumming, and to provide insulation 
against noise and temperature changes. The underside 
of the floor is also sprayed with asbestos, finished with a 
hard coating of cement. Bus-type half-drop windows 
are fitted in the passenger saloon and luggage compart- 
ment. The vestibule entrance doors are of Alpax, 
and provision is made for fitting air control if required. 
Stone’s pressure ventilating and heated system is 
fitted, and if required, the temperature of the air 
can be raised by utilising waste heat from the engine 
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electric lighting equipment is also of Messrs. Stone’s 
manufacture. , 

The power bogie, illustrated in Fig. 4, is an entirely 
new development evolved with the primary objects of 
facilitating maintenance and of protecting the engine 
and transmission from road shock and the bogie tor- 
sional stresses, which hitherto have been the chief 
objections to mounting oil engines on the bogie. The 
design permits practically the complete power equip- 
ment with transmission and auxiliaries to be brought 
together and mounted as one unit on the main frame 
of the power bogie, thereby removing the source of 
vibration from the underframe and body structure. 
By means of the special bolster design, the complete 
power unit can be quickly detached and withdrawn 
from the car for servicing, and as readily replaced 
with a spare unit so that the car may be keptin traffic. 
As will be seen from Fig. 4, the engine, speed gearbox, 
auxiliary drive and dynamo and compressor, together 
with the radiator and the fuel tank, interconnecting 
piping and control gear, are assembled on one sub- 
frame passing through the main bogie frame. The 
sub-frame is insulated from the bogie frame by means 
of Silentbloc mountings, with special holding-down 
attachments having conical seatings to facilitate loca- 
tion of the sub-frame when dropping it into position. 
Slinging points are provided on the sub-frame, so that 
it can be readily removed for inspection and mainten- 
ance in the special departments, while the main 
bogie can be removed to the normal railway repair 
shops. 

he engine is the Armstrong-Sulzer type “ L.F.” 
model, and is of the direct-injection four-stroke type 
having a fabricated crankcase. The engine is governed 
to run at a maximum speed of 1,150 r.p.m., developing 
275 brake horse-power at this speed, and has a three- 
point suspension through trunnions, rubber mounted 
on the sub-frame. Of the nine power bogies being 
supplied under the contract, which includes one com- 
plete spare power bogie, seven are equipped with 
8.L.M. gearboxes manufactured by Messrs. Armstrong, 
Whitworth, and the remaining two with Wilson gear 
boxes with hydraulic couplings. Both gearboxes 
incorporate forward and reverse gear, and provide five 
speeds in either direction. The final-drive cardan 
shafts extend fore and aft, driving both axles through 
Bostock and Bramley worm final drives. The 8.L.M. 
gearbox, shown in Fig. 4, is bolted directly to the sub- 
frame, but the input shaft, driven from the engine 
through the medium of a spring elastic coupling 
mounted in the engine flywheel, has two universal 
couplings to allow for the vibratory movements of the 
engine on the rubber mounting. The Wilson gearbox 
has a three-point attachment to the sub-frame with 
rubber mounting, and the input shaft is also fitted with 
two universals. All universals are of the Standage 
type. The hydraulic coupling for the Wilson trans- 
mission has an outboard bearing carried on a fabricated 
bracket attached to the engine. The sub-frame is so 
designed that very little work would be involved in an 
eventual change-over of the gearboxes. Following 
the gearbox, the remainder of the equipment on the 
sub-frame is identical, and on both types of gearbox 
the auxiliary power take-off is by means of a pulley, 





cooling water through a thermostatic control. The 


set at right angles to the transmission line, which drives 
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a countershaft through a triple Brammer “ V ” belt, | 
as shown in Fig. 4. The countershaft is mounted in 
self-aligning plummer blocks on a sliding cradle which | 
permits adjustment of belt tension. Brammer “ V” | 
belts from the countershaft drive the dynamo, air | 
compressor and radiator fan, and in each case screw- | 
adjustable mountings provide for belt tensioning. The | 
dynamo supplies current for all electrical services on | 
the car, and the compressor supplies pressure air for 
the control system and brakes. 

The trailer bogie is of welded construction, fabricated 
from high-elasticity steel. The spring system comprises | 
eight coil side bearing springs mounted by means of 
equalising beams over the axlebexes, with rubber 
springs incorporated in the suspension ; and two quad- 
ruple elliptic bolster springs mounted on balata pads. 
The axleboxes are of the Timken roller-bearing type. 
The wheels are of special light type, the tyres being 
solid with the centre. The discs are sprayed with 
asbestos to eliminate ring. The brake drums are bolted 
to the discs. Girling brakes are fitted, actuated by 
air and controlled by Messrs. Consolidated Brake | 
Company's self-regulating air-brake equipment. A 
deadman’s electro-pneumatic emergency device is 
incorporated and interconnected with the engine and | 
gearbox control. 

The radiator, which is mounted at the rear of the | 
power bogie on the side, is of Serck manufacture having | 
interchangeable sectional elements, and is fitted with | 
water and lubricating oil sections. The fan drives air | 
from the inside to the outside of the radiator, and cooling 
is equally effective regardless of the direction of travel. 
The piping connecting the radiator to the engine is self- | 
contained in the sub-frame, with a diversion point | 
arranged to feed water through flexible piping to the 
Stone’s heating coil. A further flexible connection 
permits replenishing from the 100-gallon underframe 
water tank, the water being lifted by means of a hand- | 
operated semi-rotary pump. The radiator overhangs | 
the rear end of the bogie, and the fuel storage tank is 
fitted alongside. The tank has a capacity of 85 gallons, | 
and is filled by means of large bore filler pipes extending | 
to both sides of the subframe, and readily accessible 
through flaps in the side of the car. The fuel oil is 
drawn from the tank by means of a lift pump on the 
engine, which transfers the oil through Flextel 
universal couplings to a 15-gallon header tank mounted 
over the engine casing in the engine compartment, 
giving a final gravity feed to the engine. 

The engine is electrically started, and the starter 
control circuit is wired through the gearbox forward 
and reverse controller, which thus becomes the master 
switch for the whole control system. The engine speed 
is pneumatically controlled, and engine stopping is 
effected through solenoids. Both the S.L.M. and Wilson 
gearboxes are electro-pneumatically controlled. In 
the former, the electro-pneumatic valves, mounted on 
a separate manifold, admit air to a special control cock 
on the rear of the gearbox, which directs the oil pressure | 
to the respective gear clutches. The electro-pneumatic 
valves for the Wilson gearboxes are mounted on the 
box itself, and admit air direct to the cylinders operating 
the epicyclic baad brakes. The control system is 
designed to suit either the 8.L.M. or Wilson power 
bogies, so that the power units are interchangeable in 
all cars. An 8.L.M.-Wilson selector switch is incor- 
porated, and when making a change-over, this switch 
is appropriately set, and a portion of No. 1 segment 
on the gear controller drum is removed for the Wilson 
box. This is necessary as No. | position operates the 
starting clutch for the S.L.M. box and resets the over- 
speed governor on the Wilson box. Both hand and 
foot deadman’s emergency devices are provided, and 
both must be released to make an application. In 
the event of an emergency application being made, 
full reservoir air pressure is applied to the brakes. 
The rapid fall in pressure in the brake line operates 
an auxiliary valve in the engine speed control line, 
causing the air to be cut off and the engine control 
cylinder to exhaust, so that the engine speed falls to 
idling. At the same time, the electric supply to the 
electro-pneumatic valves controlling the gearbox is 
broken, and the gearbox returns to neutral. Warning 
lights are fitted in the driver’s control panel indicating 
lubricating oil pressure, water temperature, and the 
setting of the gearbox in forward or reverse. 

When the power unit is in position, it projects above 
floor level, and an insulated covering is built over it 
with hinged and removable flaps giving access to the 
engine and transmission. The driver’s seat is placed 
on the top of the casing and the floor of the cab built 
up to suit. At the rear of the engine casing, a trunk | 
extends to the roof and contains the silencer, which is | 
mounted to allow for bogie movements. The silencer | 
is also arranged so that it is automatically released | 
from the engine when the body is lifted, and it is held in | 
position with special suspension gear so that it drops | 
to position when the body is replaced. Removal of 








the power unit is a comparatively simple matter. The 
car is jacked up 
when high enoug 


at the special pads provided, and 
to free itself from the special bolster, 
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the body is automatically in position for the complete 
unit to pass out through the hinged doors in the end of 
the car. The driver's cabs are identical and the raised 
position gives an excellent view of the track. Each 
cab is fitted with an, upholstered driver’s seat and 
the controls referred to. The warning lights and 
gauges are grouped on a central panel which can be 
illuminated and which is fitted with a 24-hour clock. 
At the driving end, a recording speedometer is fitted 
and a non-recording instrument at the other end. 
Sanding pedals are fitted, also a brake hand wheel, 
and a switch panel adjacent to the driver’s right hand. 
The headlight beam can be directed horizontally by 
means of a foot treadle to illuminate approaching 
curves in the track. Electric windscreen wipers and 
adjustable tinted glass sun visors are also fitted. A 
powerful spotlight fitted in the roof of the cab throws 
a vertical beam, intended to distinguish the railcars 
from road traffic when operating on unfenced tracks. 








40-TON LOW-LOADING TRAILER. 


We have described a number of the special trailer 
vehicles for heavy loads manufactured by Messrs. 
R. A. Dyson and Company, Limited, 76-80, Grafton- 
street, Liverpool, 8, in our columns from time to time, 
and in Figs. | and 2 on this page, we illustrate another 
model made by the same firm. This trailer, which 
has just been built to the order of Messrs. Blane and 
Company, Limited, Johannesburg, for the Johannes- 
burg Municipality, is a 40-ton, 12-wheel, low-loading 
model. It is designed for carrying highly-concentrated 
loads, particulariy transformers, within an area 
measuring 6 ft. by 6 ft., and in spite of the exceptionally 
strong frame required for this purpose, it has been 
possible to keep within the exceedingly moderate 
loading height of 2 ft. 74 in. The overall dimensions 
of the chassis frame are 16 ft. long by 8 ft. broad. 








GENERAL VIEW OF TRAILER. 





TRAILER INVERTED SHOWING WHEEL ARRANGEMENT. 


Only the chassis of the vehicle was made by Messrs. 
Dyson ; the body, which will consist of }-in. chequered 
steel plate, will be fitted in South Africa. As stated, 
and as will be clear from Fig. 2, the trailer has 12 
wheels, four at the front in line, and tw® lines of four 
at the rear. Twin solid tyres 20 in. by 6 in. for 14 in. 
are fitted to the front wheels, and twin solid tyres 
20 in. by 6 in. for 20 in. are fitted to the rear wheels. 
The wheels are steel castings, and are mounted on the 
axles in such a manner as to ensure their being kept 
rigidly in line. As shown in Fig. 2, each axle is fitted 
with two leaf springs, so that the axles are capable of 
oscillating to conform to irregularities in the road 
surface. To reduce the draught to a minimum, the 
wheels are fitted with Timken taper-roller bearings. 
Brakes are fitted to the four wheels of the forward 
rear axles, the brakes being 16 in. in diameter by 5 in. 
wide and fitted with Safeguard liners. The brake- 
operating levers can be seen in Fig. 2, and it may be 
explained that they are coupled, through link gear, 
to nuts engaging with screws extending through the 
rear chassis-frame member and operated by the hand 
wheels visible in Fig.1. Six hydraulic jacks are supplied 
to steady the trailer during loading and unloading 
The jacks when not in use are carried in boxes unde! 
the chassis, three jacks per side, and, when required, 
they register with special seatings provided under the 
frame. A Dyson patented three-piece draw-bar is 
fitted. The design is such that the central membe! 
takes all the pull, the side members serving simply to 
actuate the lock. This is effected by making the 
central member a sliding fit in the front bracket, to 
which the side members are riveted. Although the 
draw-bar is of ample proportions, safety chains art 
rovided as a precautionary measure. As will be cleat 
rom Fig. 1, the vehicle is extremely compact, the 
clearance throughout being such as to reduce redundant 
space to a minimum. 
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THE TRANSMISSION OF 
ELECTRICITY IN FRANCE. 


THE aggregate length of electrical transmission lines 
in France, which are operating at pressures above 
100 kV is about 5,000 miles. Their general geogra- 
phical distribution will be seen from the map which 
is reproduced on this page. The French system includes 
lines operating at 220 kV and 150 kV (the new standard 
voltage) as well as at 120 kV and 100 kV, as indicated 
in the map. According to Mr. P. M. J. Ailleret, ir a 
lecture on “‘ Recent Developments in the Transmission 
of Electricity in France,” which was delivered before 
the [Transmission Section of the Institution of Elec- 
trical Engineers on Thursday, April 29, this lack of 
uniformity is due both to historical and geographical 
reasons. 





according to the loads. These machines are particu- 
larly necessary on the 220-kV lines, as the capacitance 
of such a line provides about 13,000 kVA of reactive 
energy per 100 miles and this energy has to be absorbed 
when the active load is merely floating. At a load of 
about 110,000 kVA, the reactive energy absorbed by 
the magnetic field of the current compensates the 
reactive energy permanently provided by the capaci- 
tance of the line. The condensers are usually of the 
synchronous type with high-speed exciting devices. 
They produce a large synchronising effect in the event 
of short circuits, and the conditions of stability permit 
an increase in the power rating. Twenty-seven such 
condensers, with a total rated capacity of 400,000 kVA 
leading and 200,000 kVA lagging, are used in all, the 
largest units having outputs of 45,000 kVA. These 
machines are usually placed indoors, but one of them 
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Unlike the British grid, the construction of the 
French grid has proceeded gradually over a period of 
twenty years. The first 120-kV line was set to work 
in 1920 ; a few years later the voltage of new lines 
was raised to 150 kV, and the first 220-kV line was 
put into service in 1932. The lines have been built by 
4 number of special companies financed by the pro- 
ducers, distributors and important industries under 
the supervision of the Minister of Public Works, care 
being taken that no line wastefully duplicates another 
and that development takes place in such a way that 
eventually a co-ordinated system will result. There 
are 39 such companies in existence, but for purposes of 
operation these are divided into 10 regional groups, 
each having its central control board. 

In France the price of coal varies greatly from one 
part of the country to another, since its production is 
concentrated in the north and the centre is remote from 
any harbour. Similarly, hydro-electric generation, 
which in 1935 accounted for 7,850,000,000 kWh out 
of a total of 16,375,000,000 kWh, is concentrated in 
the mountain areas. Consumers are also very unevenly 
distributed, and very large blocks of power have 
therefore to be transmitted from the centres of genera- 
Yon to the points of consumption. This practice is 
Justified by the difference in the seasonal conditions 
between the Alps and Pyrenees, whence the maximum 
pe is obtainable in spring and summer, and the 
Ower ranges of Central France, where summer is the 
dry period. This explains the use of 220-kV double- 
circuit lines of carrying capacities greater than those 


of the British grid. 

“ et there are large power stations in every part 
}- rance, their distribution is less uniform than in 
Teat Britain. 
to be 


For this reason rotary condensers have 





used to provide or absorb the reactive energy 





is installed out of doors and runs in hydrogen. There 
are also two asynchronous condensers and 170,000 kVA 
of static induction coils. 

The lines themselves are, for the most part, carried 
on towers of the same general type as those used in this 
country. This seems to be the best design except 
where lighting conditions make more than one earth 
wire necessary or where heavy ice loadings are expected. 
In these cases, towers of the American type are 
employed. A 220-kV cable, 11-5 miles long, has been 
found necessary for transmitting hydro-electric energy 
from the south-east through a densely-populated 
suburban area to the St. Denis power station. This is 
capable of carrying 150,000 kVA, the charging kVA 
being 65,000. Communication is by carrier currents 
over the the power conductors, two wave-lengths, one 
for each direction, being usually employed. Most 
of them use one insulated conductor and an earth 
return, but some use two insulated conductors. Seventy 
such channels are employed for telephony, ten for the 
interlocking of circuit-breakers, and seven for tele- 
metering. The reason for this difference in practice 
is that the distance between the substations is greater 
in France than in this country, being as much as 197 
miles on the 220 kV between Creney, near Troyes, and 
Kembs on the Rhine. This is in favour of the carrier 
current system, the cost of which is independent of 
the distance, while that of a telephone line is dependent 
on its length. 

As regards operation, the French system is divided 
into a few groups which can occasionally be put in 
parallel, though the lines are of too small a capacity 
to maintain stable synchronism. The number of 
groups has been rapidly reduced by the construction of 
new links and at present the largest group in practically 


France: Paris, Alsace, the Alps and Massif Central, 
Jestern France (Nantes) and South-East France 
(Marseilles) are all in this group. Next year this 
system will be connected to the Pyrenees and South- 
Jest France system by a line capable of transmitting 
a large amount of power and it is probable that per- 
manent synchronous operation will be tried. 

Until this year the inter-connected system has been 
operated by the method of putting one network in 
charge of frequency control, the others being responsible 
for the interchange of power between the ‘controlling 
network and the interconnected system. Frequency 
control by this means is, however, becoming more and 
more difficult owing to the variations in the inter- 
connected load being too great to be dealt with by one 
or even two power stations. Moreover, the operation 
of the present regulating system causes surges in the 
amplitudes up to 20,000 kW to occur continuously 
on the interconnected lines. To remedy this state of 
affairs, two methods are available. In the first, 
when the power exported by a network which is in 
charge of an interchange load increases, the operator, 
only adjusts the automatic governor to decrease 
production if the frequency is normal or above normal, 
and not if it is below normal. Similarly, when the 
power exported decreases, the governors are only 
adjusted if the frequency is normal or less than normal. 
Experience shows that this method improves the work- 
ing of interconnections where a single network is 
in charge of the frequency control. 

In the second method, the task of regulating the 
frequency is equally divided and all the networks 
play similar parts. Each network regulates a quantity 
of the form (f + K P), where f is the frequency, and 
P the exported interchange power. Special instru- 
ments have been devised to measure such a combination 
of frequency and power. For example, with only 
two networks, the first regulates (f+ K P) and the 
second (f — K P), P being the power delivered from 
the first to the second. If the two quantities are made 
equal to the desired values (f, + K Po) and (fy — K Py), 
then P= P, and f=f,. If the coefficient K* is 
properly chosen, then if there is trouble on one network 
the operators on the others will not intervene unneces- 
sarily. With this bias system, it seems that the 
synchronised operation of the various groups will be 
possible without useless fluctuations and without 
the necessity of selecting a special network for the 
increasingly difficult task of controlling the frequeacy 
of a contioually-expanding system. 
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IN 


THE CONDENSATION OF 
ING STEAM: CONDENSATION 
DIVERGING NOZZLES.+ 


By J. I. Yetnorr and C. K. HoLianp. 


Ir has long been known that in rapid expansions 
steam does not condense when the saturated condition 
is reached. Instead, it continues to expand as in the 
superheated region, thus becoming * supersaturated ” 
or “ undercooled.” This condition persists until the 
steam reaches some lower pressure at which condensa- 
tion suddenly takes place in the form of a vast number 
of extremely minute droplets. This phenomenon has 
been of interest to physicists since the classic researches 
of C. T. R. Wilson, whose cloud chamber is widely 
used in the study of ionisation problems. J. J. Thomson 
analysed the work of other important contributors to 
this field, among whom should be mentioned Aitken, 
Barus, Von Helmholtz, and Sir William Thomson ; later 
Lord Kelvin. 

The late H. M. Martin suggested in 1918,{ that this 
failure to condense might be of importance in the 
design of turbine nozzles. It was Martin who applied 
Wilson’s name to the line on the Mollier diagram which 
marks the loci of the conditions at which condensation 
actually occurs. Stodola made a number of experi 
ments in this field and originated the optical method 
which has been used in the present work. Vol. 2 of 
Stodola’s monumental work on the steam turbine 
contains a detailed discussion of many aspects of this 
problem. A different approach to the subject was made 
by Goodenough, in which he maintained that two-phase 
velocities were probably responsible for the peculiar 
flow coefficients found with wet steam. 





* For each network K must be equal to 
Normal frequency x Average load ratio 
Total power of generators on the network’ 
This does not vary if the structure of the other networks 





The load ratio is given by APP. where A /f 
[Eo 

is the change in the frequency fy and AP the corre- 

sponding change in the power delivered by the turbine, 

maximum output of which is Po. 

+ Paper read before the American Society of Mechanica 

Engineers, Detroit, Mich., on May 17, 1937. Abridged. 


is altered. 





permanent synchronism covers the greater part of 
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In 1934, Yellott published the results of work done | 
aé the Johns Hopkins University under the guidance 
f Professor A. G. Christie.* This work has since 
been carried forward by J. T. Rettaliata.t Since 1934, 
an extensive series of tests has been performed, first 
at the University of Rochester with C. M. Gridley, 
and later at Stevens Institute. The purpose of this 
work was to check the accuracy of the origina) tests 
and to clarify certain points which were not thoroughly 


understood. It was soon discovered that an error in 
the origina] experimental methods had caused an 
incorrect location of the Wilson Line. Improved 


apparatus also revealed a number of phenomena which 
did not appear in the original experiments. The 
investigation of the general problem of the condensa- 
tion of flowing steam is still under way, and it seems 
desirable to present at this time only the results of the 
work on diverging nozzles. This phase of the work 
has been subjected to repeated tests and the results 
are so consistent that they are considered by the 
authors to be reliable. 

The condensation which occurs in converging nozzles 
has not yet been studied in sufficient detail to warrant | 
publication of the results which have been obtained. | 
It must suffice to say that condensation can occur in 
converging nozzles, and it is usually accompanied by 
rapid growth of the droplets. Condensation can occur 
over a relatively wide range of steam conditions, and, 
as suggested by Rettaliata, a Wilson Zone must, 
therefore, be introduced to replace the Wilson Line. 

When work was begun on this problem in 1931, it | 
was found that with proper illumination the point of | 
condensation in flowing steam could be seen clearly. 
If a beam of intense light were passed axially along the 
nozzle, the light scattered by the droplets could be 
observed through a glass window in the top of the 
nozzle. This principle has been employed in all of 
the succeeding work, although the apparatus has been 
considerably improved and the experimenta] methods 
have been refined. The static pressure at the condensa- 
tion point was determined by very small holes in a 
brass search tube which could be traversed along the 
axis of the nozzle. A sharp break was found to occur 
in the pressure-length curve at the point where con- 
densation took place. Because of this fact, condensa- 
tion points could be located even when the optical 
method was not employed. 











It was noticed that the light scattered by the drops 
was blue in colour and almost completely plane 
polarised when observed from a direction normal to 
that of the incident light. The drops were thus shown 
to be far smaller than the wave-length of the light 
which was scattered by them. This polarisation was 
frequently used to assist in locating the point at which | 
the condensation occurred. When condensation took | 
place in larger drops or when originally small drops | 
grew to larger size, the nature of the polarisation 
changed. 








Description of the Apparatus.—The apparatus now 
being employed, Fig. |, is quite similar to that used 
in the original work, but a number of important 
changes has been made. On the diagram, Fig. 2 
steam from the laboratory mains enters through a 
pressure regulator. A cooling jacket around the inlet 
pipe allows the steam to be thoroughly desuperheated 
if necessary. Further regulation is accomplished by 
the globe valve, a, after which the steam passes into 
the 6-in. vertical pipe, 6. An inverted metal cone, ¢, 
is of some value in removing the larger drops of water 
which frequently accompany the incoming steam, but 
the smaller drops of water do not appear to be deterred 
by it. 

Drainage is accomplished by the steam trap, d. 
The electrica] superheater, e, is capable of dissipating 
about 8 kW. It is controlled by the knife switches, , 
and the input is measured by the voltmeter, r, and the 
ammeter, t. The voltage supplied by the generator 
can be controlled by means of the field rheostat, r. 
The steam then passes through the cross which is 
equipped with glass ports at f and g. Light from the 
carbon arc, k, is admitted through g and the entering 
steam can be examined through f. The leads from the 
superheater are brought out through insulated bolts 
in the top flange, A. The temperature of the steam 
i measured at ¢. The pressure is measured by a 
calibrated Bourdon gauze in the side of the cross 
The principal difference between the present apparatus 
and that used at the Johns Hopkins University lies 
in the fact that for the earlier work the temperature 
was measured by a thermometer located at f, while 
the pressure was measured from a y-in. tap in the 
bottom of the nozzle channe! at P,. It was thought 
at that time that the pressure drop, p, — p,, through 
the entrance to the channel was negligible. This 
assumption was later found to be erroneous, and 
because of it the Wilson Line, as located in 1934, was 
about | per cent. too high 
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The nozzles are located in the cast-iron channel, j, 
which is shown in detail in Fig. 3. The channel, which 
is 2 in. wide, | in. deep, and 16 in. long, is located in 
the lower part of the nozzle assembly. The upper 
part of the assembly is bolted tightly to the lower 
part, and }-in. rubber sheet packing is used to prevent 
leakage. The central] portion of the top of the assembly 
is cut away to accommodate the glass plate, u (Fig. 3a). 
The plate is a special high-temperature glass, 3 in. in 
thickness, made by the Macbeth-Evans Glass Company, 
for use in high-pressure boiler gauges. The glass bears 
directly on the scraped cast-iron surfaces m, m, and is 
held down by the cover plate g. Several thicknesses 
of sheet packing are used as a gasket between the cover 
plate and the glass, and leakage at this point is effec- 
tively prevented. The use of this double construction 
has eliminated the glass breakage which frequently 
occurred in the original apparatus. 

A number of different nozzles has been used in 
the work. Usually, the nozzle is rectangular in cross- 
section and is made by bolting appropriately shaped 
brass blocks to the walls of the channel. Round nozzles 
have been made by drilling holes in l-in. square steel 
stock and milling or turning out the superfluous 
material. Fig. 4 is reproduced from a photograph of the 
flow from such a round nozzle with a rounded approach. 

Recently interesting results have been obtained with 





* ENGINEERING, vol. cxxxvii, pages 303, 333 (19 
t Trans. A.8.M.E., vol. lviii, page 599 (1935). 
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a variable convergent-divergent nozzle, the angle of 
divergence of which can be varied from 16 deg. to 
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5 deg., while the nozzle is being observed through 
the glass plate. This nozzle was designed by R. Z. 
Hague, of Stevens Institute, class of 1937, and the 
details are shown in Figs. 3a to 3¢. The nozzle block, n, 
is made in two parts, which are riveted together. This 
construction enables n to pivot about c’ as a centre 
without serious leakage, while approximately the same 
entering conditions are preserved as the angle of 
divergence is varied. The block is caused to move by 
the pin, p’, through the shaft, s’, which, in turn, 1s 
moved by the threaded member, ¢’. Lateral motion 
of t’ is prevented by the split collar d’, and leakage 
along s’ is prevented by the packing in the stuffing- 
box, 6’. The gear, g,’, fixed to ¢’, is turned by gear, 9, 
which is operated by a small hand wheel, w’. The shaft, 
| 2’, transmits the same rotary motion to the gears, gg and 
g,. The other nozzle block, n,’, is caused to move by 
| the left-hand threads on the shaft s,’. The angle of 
divergence is indicated by the graduations on the dial k 
and by numbers on the teeth of g,’. The dial was 
calibrated by means of accurate templates and checked 
trigonometrically with micrometer and gauge block 
measurements. The readings from g,’ bear an approx! 
| mately linear relation to the angle of divergence, which 
| makes possible adjustments which are accurate to 
within 5 minutes. The angle of divergence can be 
| varied from +16 deg. to —5 deg. ; 

The clearance between the blocks, n,’ and ”, and the 
glass u, is about 0-001 in., and the leakage through 
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CONDENSATION OF FLOWING STEAM. 








Fia. 4. 


this space is unimportant. Due to a slight looseness 
of the pin p’, the angle must always be read when the 
nozzle is being closed. Thus far, no other difficulties 
have arisen with this device. 

The back-pressure is obtained by a ¥,-in. tap at the 
bottom of the channel at p., Fig. 2. This tap is con- 
nected by water-filled lines to a combination gauge and 
to a 30-in. mercury manometer. The steam passes out 
of the apparatus through the side outlet tee, o, and 
through the gate valve v’ to a condenser. A port 
permits the steam to be observed as it leaves the 
apparatus. Static pressures along the axis of the 
nozzle are obtained by the search-tube w, which is 
0-125 in. in diameter. When full illumination of the 
channel is required the search tube can be reversed 
and mounted at port g. The optical system which 
supplies the illumination consists of a clock-fed carbon 
arc, k, a condensing lens, and a focusing lens, l. 

The work at Rochester in 1934 and at Stevens in 
1935 was largely experimental in nature, for each new 
apparatus made visible a number of phenomena which 
were not observed with the earlier equipment. During 
1935, attention was directed to the condensation of 
wet, saturated, and superheated steam in a typical 
convergent-divergent nozzle. A large number of con- 
densation pressure measurements was made for 
initial pressures ranging from 20 lb. to 100 lb. abs., 
and temperatures up to 398 deg. F. The range of 
entropy was 1-62 to 1-767. It was found at the 
University of Rochester that variation in the back 
pressure could play an important part in determining 
the type of condensation which occurs in diverging 
channels, and this problem has been investigated more 
fully. The use of a sharp-edged orifice revealed the 
fact that changes in the vena contracta could be 
observed as the back pressure was reduced below the 


P: With such an orifice the 


flow continues to increase as the back pressure is 
lowered, instead of becoming constant as does the 
flow from a rounded nozzle. Fig. 4 shows the flow 
from a rounded-entrance nozzle discharging at a 
velocity slightly greater than the sound velocity, the 
conditions in this example being: initial pressure, 
60 Ib. abs. ; initial temperature, 306 deg. F.; and final 
pressure, 29 Ib. abs. The standing pressure waves are 
shown in this illustration. It was noticed in all of the 
work mentioned above that back pressure variations 
and alterations in the rate of expansion resulted in 
characteristic changes in the nature of the condensa- 
ton. The variable nozzle was, therefore, designed in 
order to permit complete control of all the factors 
involved in the problem. 

It is the purpose of this paper to present the results 
of the work on convergent-divergent nozzles of the 
type to which, in honour of the inventor, the name 

De Laval ” is given. The discussion will be restricted 
‘© nozzles with very short throats and with angles of 
Ivergence greater than 2 deg. It is believed that 


critical ratio, = 0-55. 


within these relatively narrow limits the results pre- 
The results should be of 


Sented here are reliable. 
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value to the designers of apparatus in which these types 
of nozzles are used, such as the reversing sections of 
marine turbines. Steam-jet air ejectors and steam-jet 
refrigerators also use nozzles of this type. 


(To be continued.) 








NOTES ON NEW BOOKS. 


Ir is of primary importance that the title of a tech- 
aical book should convey a fair idea of the contents, 
but this can hardly be said of Engineering Mathematics, 
by Messrs. D. McMullin and A. C. Parkinson. The name 
suggests a volume dealing with the specialised mathe- 
matical work of the engineer, but, in fact, the reader 
is brought only to the stage of quadratic equations 
and the problems set to illustrate these have no tech- 
nical value whatever. A book on engineering mathe- 
matics should provide a connected course in those 
processes particularly applicable to engineering prob- 
lems, endeavouring especially to develop an ability 
to visualise and express physical laws and mechanical 
relationships in mathematical forms of gradually 
increasing complexity. Such objects are not attained 
by examples dealing with purely commercial transac- 
tions. A few technical problems are introduced but 
not in sufficient numbers to create the right atmo- 
sphere. As a primer of elementary mathematics, the 
work, which is published by the Cambridge University 
Press at the price of 4s. net, possesses some merit, 
but the title will probably bar it from trade classes 
where it might prove useful and, elsewhere, will attract 
only to disappoint. 


Although it cannot be contended that the question 
of welfare work in factories has been neglected in this 
country during recent years, it is likely that the intro- 
duction of a new factory bill into Parliament will 
direct added attention to it. The new Act, when it is 
passed, is not likely to contain all that enthusiastic 
supporters of welfare work probably desire. As an 
example, it does not seem likely that public opinion, 
as represented by Parliament, has yet moved to the 
point of imposing compulsory rest periods for workers 
on factory owners. There are many, however, who 
contend that such periods, particularly for women 
operatives, are not only physiologically and psycho- 
logically desirable, but that they increase Ps sel 
and output, and so more than pay for themselves. 
As the practice has been introduced by many important 
and prosperous firms, it cannot be dismissed as a mere 
fad, but none the less there will be many who feel 
that a procedure appropriate to the manufacture of 
biscuits or matches is not necessarily suitable for 
extension to, say, the heavier engineering industries. 
Those who have not given the subject much attention 
will find a broad survey of it in a small book by Mr. 
Eric Palmer entitled The Human Factor in Industry, 
published by Messrs. Chapman and Hall at the price 
of 2s. The book is too slight to form anything ap- 
proaching a full study of the subject, but it brings 
together a considerable weight of evidence in favour 
of rest periods. It is pointed out that the conditions 
of modern industry, and modern housing, particularly 








in the south of England, are such that many employees 
spend long periods travelling from their homes to the 
factory. In one case investigated, a “fair number” 
of women took well over an hour, while in another, the 
average was 40 minutes. As many of them appear 
to arrive after an inadequate breakfast, their output 
tends to fall towards the end of the morning shift 
and the institution of a rest period with free tea, 
in such instances, has been found to increase production. 
An important source of economic loss, which rest 
pauses are claimed to decrease, lies in the labour 
turnover. In the cases of three factories investigated, 
the annual labour turnover was 24 per cent., 42 per 
cent., and 94 per cent. of the average numbers of 
women employed. The routine of the first factory 
included rest-pauses and free tea, the last had no rest 
pauses and surreptitious feeding was discouraged. 
These are interesting figures but, as we have said, the 
book is little more than a sketch, and in the figures 
quoted from the Western Electric Company’s experi- 
ments in which the output of assembled telephone 
relays was increased from 2,400 to 3,000 by the intro- 
duction of rest pauses, the workers appear to have been 
specially selected and the evidence as given does not 
show that a similar improvement would necessarily 
be found in a whole factory. 





Steam Locomotive Design is an ambitious title for a 
pamphlet of 92 pages, but examination quickly shows 
that the little book bearing it, by Mr. D. Patrick, pro- 
duced by the Association of Engineering and Shipbuild- 
ing Draughtsmen, and published by the Draughtsman 
Publishing Company, Limited, London, price 48., does 
not attempt to live up to its name. For example, the 
reader is referred elsewhere for the general principles of 
locomotive design ; the boiler and smokebox, combustion 
and steam production, are completely ignored, except 
by a mention of their absence, and nothing is said on 
such important subjects as balancing and compound 
expansion. The author’s real object is the provision of 
a reference handbook for the locomotive drawing office, 
and he proceeds accordingly on the assumption that 
his readers are well acquainted with locomotive parts 
and fittings, and can readily refer to illustrations else- 
where for detailed arrangements of these. On this basis 
he is able to depend on the rather incomplete sketches 
accompanying his pages, which would hardly be suffi- 
cient for readers unfamiliar with the subject. He 
further narrows his field by confining himself almost 
entirely to consideration of outside-cylinder engines 
with Walschaert valve gear, as representing in his view 
the best modern practice. General design is outside the 
author’s real scope, ana he keeps the drawing board 
steadily in view, from which point he deals with cylinders 
and motion, crankpins and axles, showing how the 
loads to be carried should be calculated and giving 
brief advice as to details. Similarly, the lay-out of the 
Walschaert valve gear is discussed, and the arrange- 
ment of bogies and two-wheeled trucks, with methods 
of allowing for side play and of calculating the radius 
of the latter type. Springs and spring suspeasion 
come under survey, though for spring design the 
reader is referred to Mr. T. H. Sander’s books; brake 
rigging is dealt with, but not the working of continuous 
brakes, which is, of course, rather outside the pam- 
phlet’s range. Incidentally, the author implies that, 
for bearing springs, positions above or below the 
axleboxes are equally effective, but though this is 
probably the case on a good road, it is fairly certain 
that springs above the driving axles stand up better 
to shocks over a poor track than those that are under- 
hung. 


The usual mode of presenting the elements of engi- 
neering science as a number of separate subjects, 
invests with special interest any book designed to 
blend these together by a connected treatment exhibit- 
ing the fundamentals of engineering theory. In 
Foundations for the Study of Engineering, Mr. G. E. 
Hall, B.Sc., has expounded fairly successfully the 
basic conceptions of velocity and acceleration, force 
and motion, work, energy and power, simple machines, 
properties of materials, thermometry, heat and heat 
engines,.and has explained in simple terms the mathe- 
matical formule expressing their relationships. The 
bias of the book is toward mechanics, but it offers 
to the junior student a good grounding in the subjects 
he will have to study, and provides some inducement 
to investigate them more closely by means of simple 
experiments. The logical approach and direct treat- 
ment should keep a reader in close touch with the 
author’s view, but in dealing with forces it might 
have been better to demonstrate the conditions of 
equilibrium, making this principle the guide to the 
solution of problems; otherwise, to the learner, the 
methods employed may appear to be empirical. The 
index might be considerably expanded, and many 
of the diagrams fall far short of the standard required 
of engineering students. Despite these shortcomings, 
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however, the fresh outlook and direct method of the 
book, which is published by Messrs. The Technical 
Press Limited, London, at 7s. 6d. net, should be 
appreciated in junior classes and by those beginning 
private study. 


The former idea that Government publications were 
for the most part dreary compilations of laws and 
regulations or ponderous blue books, to-day has to 
give place to a more appreciative attitude, so vast 
and varied has now become the field in which official 
activity in some form or other is exercised. To-day this 
ranges over well nigh the whole compass of human 
knowledge, both in the arts and sciences, and H.M. 
Stationery Office is justified in claiming that no serious 
student of history, archwology, medicine, agriculture, 
building and architecture, engineering, and many other 
subjects can afford to neglect the stores of informa- 
tion and additions to knowledge to be found in official 
publications. These are not by any means limited to 
the reports and documents of the Department of 
Scientific and Industrial Research, though that Depart- 
ment is responsible for much. The Science Museum, 
for example, is untiring in its efforts to aid research, 
and the engineering profession especially owes it a 
large debt of gratitude on many different grounds, not 
least in respect of its eminently helpful guides, hand- 
books, and catalogues. The present publication now 
before us, entitled Handbook of the Collections Illustrat- 
ing Aeronautics—II1. The Propulsion of Aircraft, by 





ENGINEERI 


ws 


industry in general, the Mines Branch of the Canadian 
Department of Mines provide the services of their Test- 
ing and Research Laboratories and staff of experts for 
carrying out investigations. A large number of 
milling plants and concentrators have already been 
designed and constructed in accordance with the 
results of systematic testing and successful solutions 
to numerous problems have thus been found by the 
research laboratories. In the report covering the 
period July to December, 1934 (Investigations in Ore 
Dressing and Metallurgy, Ottawa: Department of 
Mines.) detailed descriptions of 27 investigations are 
given, while 27 others were typewritten and sent 
directly to the parties concerned. Of the printed 
reports, 25 are on gold ores and two on non-metallic 
minerals; of the others, 19 were on gold ores, 1 on 
a special flotation reagent, 2 on non-metallic minerals, 
and 5 on iron and steel products. It is of interest to 
note the prominence given to microscopic examination, 
no less than 1,056 polished sections having been 
prepared during the year 1934, and these proved 
particularly useful in solving ore-dressing problems. 
The high proportion of gold ores which came from 
widely distant portions of the Dominion reflects their 
importance in Canadian mining at this time. They 
varied in character from gold alone to gold-silver, gold- 
copper, arsenical-gold, gold-silver-lead, and gold-silver- 
lead-zine ores. Over 12,000 chemical determinations 
of various kinds were made in the chemical laboratories. 











Messrs. M. J. B. Davy and G. Tilghman Richards, 
London: H.M. Stationery Office, 1936, 2s. net, | 


gives not only a concise descriptive review of the | 


important collection of aircraft engines and airscrews, | 
but also an authoritative summary of recent progress in 
engine design. It serves, too, as an informative and 
friendly guide to that unique collection whither all 
must bend their steps to examine and study and 
confirm by ocular demonstration the story unfolded 
in these pages. This is a second edition of a very use- 
ful publication, the first appearing in 1930, and it is 
the third in a series which comprises: I. Heavier-than- 
fir Aircraft; Il. Lighter-than-Air Aircraft; and III. 
Propulsion of Aircraft. It includes a complete catalogue 
of the collection, to which, of course, frequent reference 


complete index, and numerous illustrations, some of 
which show the most recent types of engine. 


is made in the text, together with a ms, some of 


Since its first appearance in 1899, the late Professor 


Edwin Edser’s text-book on Heat for Advanced Students |‘ Apparatus 
has been reprinted nineteen times and, therefore, 


must be familiar to many past and present students. 
Continued demand, and the evolution of the subject 
and of methods of presentation, have led Messrs. 
Macmillan and Company to issue a new edition, 
revised by Mr. N. M. Bligh, A.R.C.Sc., in which the 
changes of nearly forty years have been incorporated, 
while preserving the original character of the book. 
Elementary calculus is now widely taught and it is 
in utilising this concise and effective instrament for 
the mathematical treatment that the revised edition 
chiefly differs from its predecessors. In matters of 
detail there are changes of nomenclature, new experi- 
mental methods, and revised tables and constants ; 
and an introduction is given to the more recent theories. 
The chapter on radiation and the quantum theory has 
been entirely re-written. In its new form the book 
offers to engineering students, at the price of 6s. net, 
a course of study which logically develops the main 
subject while maintaining close touch with practical 
applications, particularly in the important chapters 
on mechanical considerations and the laws of thermo- 
dynamics. An enhanced popularity for the work, as 
the result of Mr. Bligh’s careful revision, is probably 
a safe prediction. 





Before a metal mine can be exploited commercially 
the ore must be examined with a view to determining 
the most efficient and economical method of treatment | 
for the extraction and concentration of its marketable | 
content. The problem of selecting the most suitable 
processes is of primary importance, since it may easily 
mean the difference between success or failure of the 
mine ; upon its solution depends the design of the mill 
and the type of plant to be erected. Ores vary not 
only in their chemical composition and their physical 
characteristics, but also in the mineralogical association 
in which they occur. Each of these factors is liable 
to influence the process of separation, and their com- 
bined reactions are often such as cannot be foreseen | 
from the limited information obtained by ordinary | 
analytical methods. Tests must therefore be carried | 
out on a considerable scale with the actual processes | 
contemplated. This, of course, involves the use of | 
plant of various types and experienced operators, | 
incurring thereby both expense and delay. To over- | 





come this difficulty, and in the interests of the mining 


RAILWAY SIGNALLING SYMBOLS. 


Tue complexity and rapid development of modern 
railway signalling is well known, but it is forcibly 
brought to mind by the fact that the British Standards 
Institution has issued a pamphlet devoted solely to 
signalling schematic symbols, ¢.¢., symbols for use on 
general plans showing signalling requirements. This 
pamphlet has recently been revised and is entitled 
British Standard Railway Signalling Symbols, Part 1, 
Schematic Symbols (No. 376, Part 1-1937), price 2s. 
A second part deals with wiring symbols and written 
circuits, representing the actual appliances used with 
electrical connections and simplified wiring diagrams. 
| Part 1, with which we are now concerned, is divided 
into seven sections, namely, Signals, Points, Track 
Details, Apparatus, Controls, Level Crossings, and 
Buildings. The names are more orlessself-explanatory, 
| but it may be mentioned that “ Track Details ” refers 
| to items of immovable type such as track circuits, 
| bridges, gradient posts, sand drags, &c., whereas 
” covers those with movable parts, inclu- 
ding treadles, detonator placers, ground frames, block 
instruments, and so forth. ‘‘ Controls ” is a very small 





| section concerned only with the extent to which signals 


are controlled by the track circuits in advance of them ; 
and “‘ Buildings *’ deals with little more than cabins, 
platforms, and substations. It is hardly necessary 
to add that the symbols specified are, of course, 
illustrated. 

With regard to signals, no less than eight variants 
of the ordinary semaphore type are indicated— 
mechanical ordinary, mechanical with electric replace- 
ment, power non-automatic, power automatic, semi- 
automatic non-stick, semi-automatic stick, semi- 
automatic stick becoming non-stick when cabin is 
closed, and fixed arm. Each type is denoted by the 
method of drawing the arm, but it is interesting to 
observe that nothing is laid down as to the shape of 
the end of the arm—square, swallow-tail, &c., it being 
simply stated that the forms used by the railway 
concerned should be employed. Slotted signals are indi- 
cated in the usual manner, while the “ off” position 
of a signal is given, if required, by a dotted line in that 
position. For colour-light signals small circles are 
used, crossed by a horizontal line for red, diagonal for 
yellow, and vertical for green. For signals with two 
or more aspects, two or more circles are drawn and 
the line indicating the post is placed centrally, while 
the colour line indicating the normal aspect is double, 
and shaded sectors of the circles signify approach 
lighting. For single-unit searchlight signals, on the 
other hand, the post is denoted by a vertical tangent 
to the circle, which itself carries all three colour lines, 
with the normal line double and a shaded sector if 
approach-lighted as in the multi-aspect type. The 
base of a colour-light signal symbol is marked by a 
small rectangle which eliminates any confusion as to 
direction. 

It is unnecessary to continue such full details, but 
it will be clear that the symbols have been very care- 
fully thought out and covera wide range. For instance, 
in the very important item of level crossings there 
are no less than 20 symbols, varying in representation 
from unprotected crossings and cattle guards to 
sympathetic and unsympathetic gates (moving together 
or separately), lifting barriers, gates with wickets of 
various types (for foot passengers), and highway- 
crossing indicators, audible, wig-wag. flashing light, 
or fixed. 








It is, perhaps, rather surprising to find right- | 





_[JUNE 4, 1937. 


hand semaphore signals provided for, in view of the 
universal use of left hand on all railways running as 
ours do on the left-hand road, and it is interesting to 
notice that in the case of gradient posts, in addition to 
the standard British practice of indicating the gradient 
in distance per foot of rise, the percentage method 
used on the Continent is also given. In short, for 
practically every item likely to be required on plans 
a suitable symbol is provided and care has been taken 
that these can be readily combined to indicate equip- 
ment of a more complicated type. 








CATALOGUES. 


Laboratory Apparatus.—Messrs. Griffin and Tatlock: 
Limited, Kemble-street, London, W.C.2, have sent us 
leaflets relating to thermostatic control, drying ovens, 
sterilisers and melting-point tubes. 


Machine Tools.—Messrs. George H. Alexander Machin 
ery, Limited, 82 to 84, Coleshill-street, Birmingham, 4, 
have sent us their latest issue of ** Loewe ”’ notes No. 33, 
dealing with drilling, milling and lapping machines. 


. 

Relays.—Leaflets relating to the Westinghouse 

alternating-current and direct-current relays and their 

applications are to hand from Messrs. The Westinghouse 

Brake and Signal Company, Limited, 82, York-road, 
King’s Cross, London, N.1. 


Motor-Vehicle Bearings—A new and attractive 
catalogue issued by Messrs. British Timken, Limited, 
Chester-road, Aston, Birmingham, 7 describes the 
makers’ well-known type of tapered-roller bearing applied 
to motor vehicles. 


Brewery Refrigeration.—A booklet, No. 800, dealing 
exclusively with brewery refrigeration and containing 
various illustrations of plants installed by Messrs. J. and 
E. Hall, Limited, Dartford Ironworks, Kent, has been 
received from this firm, and is well worthy of their 
reputation in this branch of engineering. 


Oil Pumps.—Messrs. Theo and Company, Limited, 32, 
Tarleton-street, Liverpool, 1, have sent us leaflets des 
cribing their multiple electric pumps for petrol-filling 
stations and their latest eight-point oil pump, hand 
operated, for dealing with as many different oils, regis- 
tration being by means of a totalisor to ensure accuracy. 


Gas-Producing Plant.—A booklet descriptive of their 
various types of producers for gasifying different kinds 
of fuel is to hand from Messrs. Ashmore, Benson, Pease 
and Company, Limited, Parkfield Works, Stockton 
on-Tees. In this it is shown that the Power Gas Corpora- 
tion are handling plants ranging up to and exceeding 100 
tons daily capacity. 

Cables.—From Messrs. British Insulated Cables, 
Limited, Prescot, Lancashire, we have received cata- 
logues N.C.4.A dealing with low-tension paper-insulated 
cables, and N.C.2.T. dealing with magnetic moulding 
machines, control gear and electric vibrators. A folder 
describes the B.I. paper-insulated cables, of a non-bleeding 
type, specially designed for use in vertical positions. 

Marine Diesel Engines.—Catalogue No. 369, received 
from Messrs. Harland and Wolff, Limited, Belfast, and 
entitled “ Harland-B. & W. Engines,”’ deals with their two 
cycle marine Diesel engines of the trunk-piston injection 
type, as well as with the double-acting crosshead type. 

he fuel consumption of engines of both types is stated 
to range from 0-33 Ib. to 0-36 Ib. per brake horse-power 
hour at normal speeds. 

Warship Construction and Water-Tube Boilers. 
Messrs. Yarrow and Company, Limited, of Scotstoun 
Glasgow, have sent us a copy of their latest catalogue 
dealing with activities dating as far back as 1872. In 
addition, illustrations of many vessels built in their 
yards, as well as of their boiler installations in many 
parts of the world, embellish this catalogue, in which is 
also included a description of the Yarrow-Gresley high 

reassure water-tube boiler fitted to the L.N.E.R. locomo- 
tive No. 10,000. 








British STANDARD CONCRETE PARTITION SLABS. 
The British Standards Institution, 28, Victoria-street, 
London, 8.W.1, has issued specification No. 728—1937, 
which deals with pre-cast concrete hollow partition 
slabs. This lays down the quality of the materials used, 
the dimensions of the blocks, and the tests to which they 
should be submitted. Details of the methods of test are 
outlined in the appendices to the specification, the price 
of which is 2s. od. post free. 


Awarps.—In the open 


Pusiic-Works CONGRESS 
Public Works 


competition arranged by the Council of the \ 
Roads and Transport Congress for a submitted for 

resentation at the 1937 Congress, to held in London 
in November, the first prize, a gold medal and 100 guineas, 
has been awarded to Mr. B. Price Davies, for his paper. 
“ Practical Aspects of Housing Design.” The second 
prize, a silver medal and 50 guineas, has been award: 
to Mr. James Reed, for his paper, “ Studies of Reinforced 
Concrete Barrel-Arch Design and Estimating. e 
third prize, a bronze medal and 20 guineas, has been 
awarded to Mr. C. F. Armstrong, for his paper, ° Highway 
Design and Accident Records,” while the fourth prize 
of 10 guineas has been awarded to Mr. W. M. Ogden. for 
his paper, “The Design of Sewers.” Special prizes of 
5 guineas each have been awarded to Mr. F. C. Ball 
Messrs. E. V. Bevan and B. T. Rees, Mr. B. Price Davies. 
Mr. J. W. Drury, Dr. B. H. Knight, Mr. J. Murray Low 
Mr. H. R. Reynolds, and Mr. H. P. Tame. 
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THE HUNTINGTON PUMPING STA- 
TION OF THE SOUTH STAFFORD- 
SHIRE WATERWORKS COMPANY. 


THERE have appeared in these columns within 
recent years accounts of some of the pumping 
stations of the South Staffordshire Waterworks 
Company, all of them possessing an interest of their 
own. The description we give below of the Huntington 
Pumping Station deals again with a plant of indi- 
vidual character, as the station is a reconstruction 
of one which came into existence some sixty years 
ago, a water treatment plant also being incorporated 
in it. Our description is illustrated by Figs. 1 to 12, 
on this and the following pages, and on Plate XXXII, 


plant at both stations was identical. The present 
account is, however, concerned only with that at 
Huntington. The necessary plans and specifications 
were prepared by the company’s engineer, Mr. 
William Vawdrey, and in 1876 the several contracts 
were placed. Mr. E. Timmins, Bridgwater Foundry, 
Runcorn, was awarded the contract for sinking the 
well, which was originally 16 ft. 6 in. in diameter 
by 180 ft. deep, though it was later deepened to 
approximately 200 ft. A heading was at this time 
driven for a distance of 467 ft. It was 5 ft. 6 in. 
high by 3 ft. 6 in. wide, and was situated at a 
depth of 137 ft. below the engine house floor. At 
the end of the heading a borehole 3 in. in diameter 
was driven for a distance of 106 ft., inclined upwards 





which the balustrade-like distance pieces in the 
parallel motion are typical of the taste of the times. 
The winged stop on the beam is a common fitting on 
non-rotative engines in which it acts as a safeguard 
in case of valve-gear failure, &c. An unusual 
feature in this illustration is the secondary beam 
attached to the cylinder end of the main beam by 
a drag link. The secondary beam was pivoted fon 
the engine-room wall, and its other end attached 
to the rods of the well pumps; the latter had 
buckets 22 in. in diameter with a stroke of 9 ft. 
The force-pump rams were attached, through 
parallel motion gear, as will be seen in Fig. 2, 
to the other end of the main beam. The rams were 





21 in. in diameter, with a stroke of 9 ft. 








Fic. 6. Bram-EnGInge VALVE GEAR. 


and it may be prefaced, by a brief note on the 
early history of the South Staffordshire Water- 
works Company, which was incorporated by Act 
of Parliament in 1853. The original works were 
commenced in February, 1856, and consisted of 
impounding reservoirs in the Lichfield district, with 
a pumping station at Lichfield to deliver the water 
to a storage reservoir at Walsall, which supplied 
the immediate neighbourhood by gravitation, and 
also of a pumping station at Wood Green, Wednes- 
bury. This station derived its supplies at a low 
pressure from Walsall reservoir and delivered the 
water to a reservoir at Dudley, which supplied the 
Black Country towns. The pumping plant at 
Lichfield was first brought into operation on 
October 26, 1858, and in 1864 the supply was 
extended to Burton-on-Trent. 

As the company developed their area of supply, 
they obtained, at various times, parliamentary 
powers for additional works, but by 1873 the 
growing requirements of the company made it 
necessary to seek for new sources of supply. At 
this time, trial sinkings for coal were being made 
through the conglomerates at Huntington and 
Hednesford, and the volume of water liberated 
materially interfered with these operations. The 
company had these waters analysed, and, having 
found them to be admirably suited for town water 
supply, they decided to promote a Bill in Parliament. 
| This provided for the construction of two pumping 
) Stations and a large storage reservoir, and was 
) Passed in 1875. The two pumping stations were 
» © be situated at Huntington and Moors Gorse, 
| spectively, and Scout House Reservoir, with a 
| “Apacity of 42,000,000 gallons, was to be situated 
E at Hednesford. This reservoir, it may be noted, 
| Was never wholly filled, and was finally abandoned, 
> tue to mining operations, in 1930. With the 


at an angle of 17 deg. from the horizontal. A bore- 
hole 6 in. in diameter was sunk in the floor of the 
heading, 10 ft. from the end, to a depth of 74 ft. 

The buildings were entrusted to Messrs. William 
Trow and Sons, Wednesbury, and were erected in 
the Gothic style to the designs of Mr. Henry Naden, 
Birmingham. The plan is substantially as shown 
in Fig. 1, Plate XXXII, and their appearance as 
originally constructed is shown in Fig.2. The main 
building is the engine house which contained a pair 
of beam engines. In the background is the lower 
boiler house for four Lancashire boilers, and in the 
foreground a flag-covered pump room for the air 
pumps, condensers and force pumps. The latter 
were worked from the beams projecting from the 
engine house. The deep-well pumps were situated 
at the other end of the engine house, and were 
worked by auxiliary beams. It will be seen from 
Fig. 3, Plate XXXII, which shows the buildings as 
they are now, that they retain much of their original 
appearance, though a new low building now occupies 
the site of the old pump room and the deep-well 
head has also been covered in. 

The contract for the pumping machinery was 
placed with the historic firm of Messrs. James 
Watt and Company, Soho Foundry, Birmingham. 
There were two single-cylinder double-acting beam 
engines, the cylinders being 65 in. in diameter by 
10 ft. stroke. As they have now been dismantled, 
the photographs now reproduced of characteristic 
parts will be of interest. The view of the cylinder 
covers and valve chests, Fig. 4, Plate XXXII, 
shows the drop-valve gear, the valves being worked 
by the old method of plug rods attached to the 
beam and actuating wyper shafts on the lower 
platform. This gear is shown in Fig. 6, above, 
in which the care spent on detail is evident, though 
perhaps still more striking in the view of the end 








: *xception of the depth of the wells, the pumping 





of the beam given in Fig. 7, also on this page, in 


SzconDARY BEAM FOR OLD DugPeWELL Pump. 


The engines were supplied with steam from four 
Lancashire boilers, each 7 ft. in diameter by 32 ft, 
long. The working pressure was 20 lb. per square 
inch. Each engine had an output of 1,500,000 
gallons per 24 hours at a speed of 8 strokes per 
minute. The total specified head was 500 ft., 
including a lift of 180 ft. by the well pumps. The 
latter delivered the water at the surface into open 
headboxes from which it gravitated to the force- 
pump suction tanks in which were placed the feed 
pumps, air pumps and tubular surface condensers. 
Pumping into supply commenced in April, 1878, and 
the whole of the works in the Cannock district, 
sanctioned by the Bill of 1875, were officially opened 
on July 21, 1880. 

Passing now to the considerations determining 
the reconstruction of the station, it may be said 
that in recent years there have been traces of 
pollution in the Huntington water, and various 
methods of treatment have been under consideration 
to remedy this. Early in 1935 a cast-iron pipe in the 
rising main of No. 1 well pump fractured, a mishap 
which put the engine out of commission. There is 
a series of stagings in the well at distances of 
approximately 27 ft. and the rising mains have 
feet which are bolted to the staging girders. When 
the remaining engine was pumping at its maximum 
rate it was not able to lower the water level in the 
well sufficiently to permit men to go down and 
release the defective lift for withdrawal and the 
replacement of the damaged pipe. The installation 
of temporary pumping plant was considered in order 
to assist the remaining engine to unwater the well. 
For this, steam plant was ruled out owing to the low 
working pressure of the existing boilers and no electric 
supply was available; nor was suitable Diesel 
plant to be hired. There were, moreover, difficulties 
with temporary foundations due to weakness of the 
structure at the well top. Careful consideration 
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was raised to increase the rate of discharge until 
the bottom staging was reached and cleared on 
May 11, when the centrifugal pump was stopped, 
allowing the water to rise to its normal level. 

Pumping into supply ceased on May 17, and the 
work of dismantling the old plant commenced on 
the following day. The pump rods, bucket and 
clack of the second well pump were withdrawn, 
and the well top cleared for the new well pump 
foundations. At the same time, the cutting up of 
the old boilers was commenced to clear the boiler 
house for the reception of the main electrical equip- 
ment and the booster pumps, the intention being 
to resume pumping operations as soon as possible 
without the ozone installation. When the well pump 
foundations were prepared the complete well pump 
was lifted in its temporary position clear of the sus- 
pension girders, and the girder nearest the centre of 
the weld was moved into its permanent position. The 
complete pump was then moved by the crane into 
position and left slung by the crane while the second 
suspension girder was moved over and levelled up. 
The pump was then lowered into its final position 
on the girders and all was ready for the erection of 
the second pump. Meanwhile the old pump working 
beams and connecting rods had been removed and 
the permanent roof fixed on the house. The four 
boilers were removed by May 27, and the alteration 
of the boiler house commenced. The whole of the 
electrical equipment and the booster pumps were 
installed and the plant was brought into commission, 
pumping into supply, on November 22, 1936. 

In the meantime, the engines and force pumps 
had been dismantled and the construction of the 
absorption tower and foundations for the ozone 
installation were in hand. The old force pump 
chamber was filled in and a new house constructed 
to receive the refrigerating plant and to provide 
workshop, stores, lavatory and boiler house for the 
heating installation. The ozone installation was 
completed and brought into commission on 
January 19, 1937. With the completion of the 
installation of the new plant, it is possible to 
unwater the well again and to remove the old well 
pumps, but for various reasons it has been decided 
to abandon them, at least for the present. 

Dealing now in more detail with the new plant 
it may be stated that the pumping plant is in dupli- 
cate, each unit consisting of one transformer and one 
rectifier working in conjunction with one booster 
pump. The duties specified in Table I were to be 
easily capable of being fulfilled. 


TaBLe I 





' | 
Duty A. | Duty B. Duty ae Duty D. 








| 


Well Pumps : | 
Gallons per minute, net. | 00 875 1,042 700 
Water level in well 


below floor level, feet 9 | 120 180 
Lift above floor level, 
feet 


Total static head, feet | 





| a1 
141 


| 
21 | 21 
81 | 201 

! 

| 


Gallons per minute, net. 700 875 1,042 700 
Total head above floor | | 


level, including fric- 


| 
| 
Booster Pumps : | 
| 


210 | 
i 


tion, feet bos -+| 230 230 230 
Total inclusive head | | 
n the two pumps, | 
feet .. : -+| 291 | 341 371 431 








Duty D is that required of each unit under 
emergency conditions, when the two units are 
Tunning in parallel. 

The Power is supplied by the Cannock Urban 
District Council by dual feeders to a six-panel 
switchboard of the cubicle type, consisting of two 
mcoming panels and one metering panel, with one 
outgoing panel belonging to the Council and two 
outgoing panels belonging to the waterworks com- 
pany. The power supply, as already stated, is three- 
phase, 50-cycles, 6,000-volt. The two transformers, 
each of 229-kVA output, are of the oil-immersed 
self-cooled core type in boiler-plate tanks, with 
external cooling tubes. The primary winding is 


-phase, delta-connected, with adjustable off- 
load tappings, plus or minus 2} per cent., 5 per cent. 
and 7} per cent. The secondary winding for the 
Tectifiers is six-phase, 450-volt, star-fork connected, 
and, in addition, there is a tertiary winding, star- 
connected, giving a three-phase, 50-cycle, 400-volt 


supply, which is used for the rectifier auxiliaries, 
station auxiliary plant and lighting and for the 
ozone plant. The two rectifiers are each rated at 
150 kW, 550 volt. One of them is shown in opera- 
tion in Fig. 11, page 664. It was decided to use 
the pinch ignition method in preference to the 
dipper electrode method for establishing the main 
current arc, as the absence of moving parts and the 
fact that the rectifier does not need to be tilted in 
the former method reduce the possibility of bulb 
failure. 

The power factor of this type of rectifier depends 
on the number of rectifier phases. For three-phase 
rectifiers the power factor is about 0-83, whereas 
for six-phase rectifiers it is about 0-94. In this 
instance six-phase rectifiers were adopted and they 
have a good efficiency and power factor from half- 
load up to 25 per cent. overload. The rectifiers are 
housed in the upper portion of steel cubicles and 
can be readily withdrawn through hinged doors 
provided with dark glass inspection windows. A 
motor-driven ventilating fan is fixed under each 
bulb, together with the auxiliary apparatus. The 
motors are of the three-phase type with speed 
control chokes for regulating the fan speed to suit 
the load conditions. In the view of the high-tension 
incoming and outgoing panels and metering panel 
given in Fig. 10, page 664, the rectifier cubicles can 
be made out beyond the transformers, which are 
identifiable by their kerb bases. The position of 
this equipment is indicated in the general plan of 
Fig. 1, as is also that of the low-tension incoming 
and control panels, a view of which is given in 
Fig. 12, page 664. 

The low-tension panel follows a standard design 
adopted by the waterworks company for all its 
recently-constructed electrically-driven stations. The 
switchboard is of the cubicle type, built up of rolled- 
steel section framework and steel sheets, with hinged 
doors having wired-glass panels. It is highly 
finished and has chromium-plated beading. A 
similarly mounted electrically-wound seven-day 
clock is fitted. Hand-operated isolating switches 
are provided for each cubicle and the doors are 
interlocked, so that they can only be opened when 
the panel is dead. The actual control gear is of the 
contactor type, operated under push-button control. 
This type of switchgear has been adopted as it can 
be kept free of dust, is constantly under observation, 
and is simple to operate. The first six panels deal 
with the direct-current supply from the rectifiers, 
and comprises two incoming panels, two outgoing 
panels for the well pumps and two outgoing panels 
for the booster pumps. The seventh panel deals 
with the auxiliary three-phase low-tension supply 
for the auxiliaries, station lighting and ozone plant, 

Each incoming panel is equipped with a double- 
pole isolating switch on the incoming and ’bus bar 
sides, double-pole circuit breaker, voltmeter, am- 
meter static earthing gap and watt-hour meter. 
The well-pump and booster-pump panels are each 
fitted with a double-pole isolating switch, ammeter, 
watt-hour meter, speed indicator, and push-button- 
controlled contactor equipment. On each pump 
motor panel there are four push-buttons, “‘ Start,” 
“* Stop,”’ “‘ Raise Speed ”’ and ‘‘ Lower Speed.” The 
speed is varied by a motor-operated field rheostat. 
Reference to Fig. 1 will show that the well pumps 
are some distance away from the main low-tension 
switchboard. To allow the attendant, after priming 
the pumps, to bring them into operation under 
observation while actuating the valves, control 
pillars with four push-buttons and a speed indicator 
are fixed near each well pump, thus giving full con- 
trol from either position. Interlocks are provided 
so that in case either pump stops the other pump 
working in series with it is automatically shut down. 
The seventh panel of the switchboard is fed from 
the tertiary winding of either transformer, a change- 
over switch being provided for this purpose. The 
panel is provided with four outgoing circuits, the 
contactor switches being under push-button control. 
This panel feeds the ozone plant and the lighting 
circuits. All these circuits are metered separately. 
All the seven panels are provided with strip light 
interior illumination and have “ Off” and “On” 
indicator lamps fixed above the glazed doors. 

The vertical-spindle well-pump motors are 





standard drip-proof, continuously-rated machines, 





fitted with ball and roller bearings. The motors 
are shunt wound with compounding for stability, 
and have an output of 75 brake horse-power with a 
speed range of from 675 r.p.m. to 1,000 r.p.m. to 
meet the specified duties. As shown in Fig. 5, 
they are mounted on stools well above the pump 
room floor level. The control pillars referred to 
previously are well seen in this illustration. The 
horizontal-spindle booster-pump motors are standard 
protected-type, continuously-rated machines, fitted 
with ball bearings. The motors are shunt wound 
and have an output of 110 brake horse-power and 
a speed range of from 1,200 r.p.m. to 1,400 r.p.m. 
The couplings between the pumps and motors in 
both the well and booster units are of the flexible 
rubber buffer type. 

The well pumps are of the four-stage bore-hole 
type, each stage being separate and of cast-iron 
with integral guide vanes. The impellers are of 
bronze and the pump bearings are of bronze lined 
with rubber. The neck rings and packing bushes 
are of bronze. The suction pipe is furnished with 
a cast-iron strainer covered with sheet brass ¥ in. 
thick and perforated with holes } in. in diameter 
at % in. pitch, giving an effective area of eight 
times that of the suction pipe. The foot valve 
is of the mushroom type, with top and bottom 
spindle guides. The delivery or suspension pipes, 
in 20 lengths to each pump, are of mild steel 
and have double-riveted steel flanges recessed 
to receive the intermediate guide bearings. The 
transmission shafts are of mild steel and are pro- 
tected with renewable bronze sleeves in the bearings. 
The intermediate shaft bearings consist of flanged 
cast-iron spiders spigoted to centre them in the 
suspension pipe flanges, and they are fitted with 
rubber-lined bronze sleeve bearings. The trans- 
mission shaft couplings are of mild steel and are 
of the double-cone type with bronze securing nuts 
and lock nuts. 

The suspension pump head is of cast steel and 
is provided with suitable feet for securing to the 
suspension girders and with a pump delivery branch. 
The compound suspension girders consist of H-sec- 
tion rolled-steel joists with top and bottom strapping 
plates securely riveted together. They form a 
massive and rigid support for the pumps and are 
provided with machined steel pads to suit the 
suspension pump heads. The motor stool is of 
cast-iron and in it is embodied the Michell bearing 
carrying the whole of the rotating parts. The stool 
is attached to the pump head and is provided with 
spigoted flanges to ensure proper alignment of the 
pump and motor. The Michell bearing is provided 
with a large water-cooled oil reservoir. The well 
top is covered with rolled-steel chequer plating 
supported on steel channels, and is divided up into 
sections to permit of access to the well and also to 
allow for the dismantling of one pump without inter- 
fering with the other. 

(7'o be continued.) 








THE SOLUTION OF COMPLETELY 
REDUNDANT PORTAL FRAMES. 


By 8. J. E. Moyrs, B.Sc., A.K.C. 


In the analytical solution of Portal Frames, the 
following methods are usually resorted to :—-(a) 
Slope-Deflection Method, (b) Substitution Method. 
(c) Virtual Work Method. (d) Strain Energy 
Method. 

Apart from the lengthy work involved on simple 
cases, the chief drawback to these methods is that 
they can only be applied to very simple cases of 
loading directly, such as a single spread load or a 
single concentrated load. Thus any complicated 
system can only be dealt with by breaking it down 
into simple cases that can conveniently be solved 
by the above methods. 

For instance, the virtual-work method requires 
bending-moment diagrams that can be expressed 
as integrable functions, and becomes very lengthy 
when dealing with frames having fixed ends, the 
frame having to be considered for each degree of 
redundancy. The work of solution of a concen- 
trated loading becomes exceptionally wearisome 
when attempted by this method, owing, to the 
discontinuity of the bending-moment diagrams, 





such cases being solved by the first two methods 
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which have been mentioned, Multiple concentrated 
loads can only be dealt with by methods (a) 
(6) and (d) by considering one load at a time, and 
unsymmetrical loading renders the work of solution 
extremely lengthy. 

The following is a description of a method, with 


without exception, there being no need to break 
down the loading into simpler cases. General 
equations, according as to whether the loading is 
vertical or horizontal, are evolved, and quantities 
derived from the loading are inserted in these to 
give the required solution. For simple cases, these 
quantities can be derived analytically, but for 
complicated systems of loading, the quantities are 
best derived graphically, which can be performed 
fairly easily. 

Before considering the actual method, it is neces- 
sary to realise clearly the following derivative of a 
bending moment diagram. Fig. 1 shows a bending 
moment diagram on a simply supported beam B C 
of length L. 


If A = area of the a moment diagram. 
a, = slope at the point B. 
a, = slope at the point C. 


and y = deflection of the beam at any distance z from 
the point C. 


Then, according to the general equation, taking | 
the point C as origin, the following relationship can | 


be written :— 
dy ' Ax, 
at ° Sab | “El 
where Z, is the distance of the centre of area of the 
bending moment diagram from the point C, I is the 
moment of inertia of the cross section of the beam 
(assumed constant), and E is Young’s Modulus. 
By applying the end conditions for y, the above 


expression yields 


A & 
“= EYL 
and by similar deduction 
A By 
a 


where Z, is the distance of the centre of area of the 
bending moment diagram from the point B, ag being 
negative if ay is considered positive. 

General Equations for Vertical Loading.—The type 
of Portal Frame considered is shown in Fig. 2. 
The members are assumed to have equal and 
uniform cross sections, the moment of inertia (I) 
thus being constant and equal for all the members. 
The horizontal member BC is assumed to have 
a non-uniform spread load acting upon it, the 
action of which causes the frame to bend in the 
manner indicated by the dotted lines. The joints 
at the points B and C are assumed rigid, and the 
vertical members are held fixed at the points A and 
D, 

Member B C.—The forces acting on the member 
BC are those due to the loading, and reactions at 
the points B and C, together with the fixing moments 
M, and Me which are caused by the constraining 
action of the vertical members. The bending 
moment diagram for the member BC is shown in 
Fig. 3, and consists of the bending moment diagram 
for a simply supported beam upon which is super- 
posed the fixing moment diagram. The slopes a, 
and a, at the points B and C, respectively, for the 
member BC simply supported, can be deduced 


from the bending moment diagram due to the} 


loading, in the manner described above. 

The fixing moments at the points B and C result 
in the slopes being reduced to 6, and 6, respectively, 
and consideration of the fixing moment diagram by 
the same method used for the bending moment 
diagram associated with the loading, yields, 


I ri 
E10, = Ela, — Me~— (My M.) 5 
and 
EL@ El M - M M > 
om —~ Bhao t Meg + (Me — MG 
which, on adding and subtracting in turn, give 
L 
E1(@, + @) = El (a a) — (Ms Me) (1) 
and 


L 
E1(@. — 0) = El (es. + ac) — (My + Me) 5 (2) 


Members A Band C D.—The action of the member 
BC on AB produces at the point B, a bending 





| 





| 


examples, that can be applied to all cases of loading | outward force must be equal in magnitude to that 
| foe the member A B, viz., R. 
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moment Mg, and a horizontal force R acting out- 
wards, these being indicated in the loading and 
bending moment diagrams shown in Fig. 4. 

For the member C D, a similar action takes place. 
In this case, Mg replaces Mg, and it follows from 
equilibrium considerations that the horizontal 


Due to the rigid 
fixing of the member BC to the members A B and 
|C D, the slopes of the latter to the vertical at the 
points B and C are thus @, and 9, respectively. 

Taking the moment of the bending moment 
diagrams about the point B, enables the deflection 
of the member A B at this point to be written as 


3 


h? h 
EI 3s Me - Rf 3 
and, on changing the suffixes and signs, 
3 2 
R al 4 


EI& = 
represents the deflection at the point C on the 
member CD. Assuming that no change of length 
occurs in the member B C, we have, 

dn == 6. 
whence, on equating the right-hand terms of the 
last two expressions, it follows that 


M, + M. 
R= glia + Mo) 





h 


— 

| By considering the areas of the bending moment 
diagrams for the members A B and C D, the follow- 
ing relations can be written 


(3) 


2 


A? 
EI 6, = Meh — R= 


and 


E1@=—R»~—MA, 





which, on adding and subtracting in turn, give 


E1(@s + @&) = (M, — MA. (4) 


and 
M + M 
(Me + i ce) i 


E1(@, — 0) (5) 


| R having been eliminated by utilising equation (3). 
Since the right-hand expressions of equations (1) 
j}and (4), and (2) and (5) are equal, equating and 
rearranging the terms give 
(Mn — Mc) (L + 6h) = 6EI (ay — ac) 
and 

(My + Me) (A + 


2L) 4E 1 (a, + a). 


Solving these simultaneous equations by eliminating 
Mg and Msg in turn gives 





Mm, — Elon(@L + 15h)—Ela(th—9h) 
(L + 6h) (hk + 2L) 
and 
M. Elac(8L + 15h) — Ela, (4L — 9h) (7) 





(L + 6h) (h + 21) 
| The fixing moments at the points A and D are 
clearly defined by 


M, = M, Rh 
and 

My Rh M., 
| from which R, Mg and Me can be eliminated by 
means of equations (3) (6) and (7), respectively. 
Effecting this elimination yields 


E Tas (5L 3h) — Ela (7L + 9A) 








Ma ~~ Aral hb AR oh 
: (L + 6h) (A+ 21) ) 
| and 
Slax. (7L h) — Ela. —_— 
M,, = Eas (7L + 9h) ~ Ela (51 — 3h) () 





| (L + 6h) (h + 21) 
|which together with equations (6) and (7) is all 
that is generally required to be known in the solution 
of the problem. 

Case I. Single Concentrated Load.—Let the load 
|on the member BC be W, acting in the position 
| shown in Fig. 5, which gives the bending moment 
|diagram for the member BC acting as a simply 
|supported beam. Using the expressions derived 
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Substituting these values for ag and ag in equations 
(6) (7) (8) and (9) gives the values for Mg, Mo, M, 
and Mp, respectively, in terms of the load W and 
its position on the member BC, 
Case II. Uniformly Spread Load.—Let the load 
on the member BC be w per foot-run acting across 
the complete span, as shown in Fig. 6, which gives 
the bending moment diagram for the member B ‘ 
acting as a simply supported beam. 
Considerations of symmetry show that ag = a. 
and by using the process for obtaining the slope as 
above, yields 

w L§ 
“ S24EI 
which can be substituted as before to obtain values 
of the required fixing moments; My, equalling Mc¢, 
and M, being equal in magnitude to Mp, but of 
opposite sign. 

Case III. Any System of Loading.—From the 
loading on the member BC, the bending moment 
diagram is drawn by any graphical method for the 
member B C acting as a simply supported beam. 

The slopes ag and ag are determined as explained 
above. This involves the finding of the area and 
centre of area of the bending moment diagram. 
which can be performed by using an integrator or 
some convenient graphical method. 

Substituting the values found for ag and ag in 
equations (6) (7) (8) and (9) gives the required fixing 
moments in terms of the loading. 

General Equations for Horizontal Loading.—With 
the same type of Portal Frame as shown in Fig. 2. 
the vertical member AB is assumed to have a 
non-uniform spread load acting upon it, which 
causes the frame to bend in the manner indicated 
in Fig. 7. The same notation is used as previously. 

Member B C.—The forces acting on the member 
BC are those due to the fixing moments M, and 
Mo, which are caused by the constraining action of 
the vertical members. The fixing moments at 
the points B and C cause slopes @, and 09 at these 
points, respectively, and consideration of the fixing 
moment diagram shown in Fig. 8 yields 





an 


4 


L 
EI @. = (Ms + Mc) — Me 
and 
L L 
EI @. = M. — (M, + M,) é 


9 
“ 


which, on adding and subtracting in turn, give 


L 
ET (0. + @) = (Mx + Me) § 


and 
L 
E1(@, — 0c) = (Ms — Me) 5 . (3) 
Members AB and C D.—The action of the 


member BC on AB produces at the point B a 
bending moment My, and a horizontal force R 
acting outwards, in addition to the assumed loading, 
these being indicated in the loading and bending 
moment diagrams shown in Fig. 9. The applied 
external load acting alone on the member AB 
considered as a pure cantilever, produces a fixing 
| moment M at the point A, and a slope a and deflec- 
tion 8 at the point B. 

For the member C D, a similar action takes place, 
except that this member has no external loading. 
In this case My replaces Mg, and it follows from 
equilibrium considerations that the horizontal 
outward force must be equal in magnitude to that 
for the member A B, viz., R. Due to the rigid 
fixing of the member BC to the members AB 
and CD, the slopes of the latter to the vertical 
at the points B and C are thus @, and 4, respec- 
tively. 

Taking the moment of the bending moment 
diagrams about the point B enables the deflection 
of the member A B at this point to be written as 
R hé -M », 

3 ae 
and on changing the suffixes and signs, and omitting 
the term due to external loading 


E15, = El5- 





| for ag and ag obtained from the consideration of 
| the bending moment diagram yields 
| Wad (L + 5b) 

ii. 
and 
Ww ab(L + ) 
EIL 


2 

e 

|represents the deflection at the point C on the 
|member CD. Assuming that no change of length 
| occurs in the member B C, we have 


| 5s = de, 


3 
E18 =R=-- M. 
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whence, on equating the right-hand terms of the | and 


last two expressions, it follows that 


Me) 


3E18 3 (Mx 
er 


we 2 4 (3) 
By considering the areas of the bending moment 
diagrams for the members A B and C D, the follow- 
ing relations can be written 


h? 


EI0@,=Ela Mzh—R>5 


and 

















3 E18(L + 6A) (A + L) - Ela h? (7 L + 9h) 


‘= 4) 
h? (L + 6h) (h + 2L) 


(9) 
which, together with equations (6) and (7), is all 
that is generally required to be known in the 
solution of the problem. 

Case IV. Single Concentrated Load.—Let the 
load on the member A B be W, acting in the position 
shown in Fig. 10, which gives the bending moment 
diagram for the member AB acting as a pure 
cantilever. The fixing moment M at the point A 





is clearly W a, and by considering the area of the 
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stituting the values found for M, a and 8 in equations 
(6), (7), (8) and (9) gives the required fixing moments 
in terms of the loading. 

It will thus be seen from the foregoing that any 
system of loading can be dealt with as a whole, 
according as to whether the loading is vertical or 
horizontal. It will, of course, be realised that any 
loading consisting of both horizontal and vertical 
components must be considered in two steps, the 
solutions for the horizontal and vertical components 
of the loading being found separately. 

In conclusion, the author desires to acknowledge 
the very helpful criticism and advice of Professor 
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YYYE=U UOTE. 
CMHCCMTHMM@T@Y@=0YQ0Jqe—=n 


which on adding and subtracting in turn, give 


E1I(@. + 06.) = Ela — (My, + M)A (4) 


and 


E1(0. —- 6.)= Eta 


h 


“2 = 3EI96 
4 


2h 
R having been eliminated by utilising equation (3). 

Since the right-hand expressions of equations (1) 
and (4), and (2) and (5) are equal, equating and 
rearranging the terms give 





(M (5) 


(Ms + Mc) (L + 6h)—=6ETa 
and 
Te. 
(Mu My) (h + 2L)= 4EIa—6GEI > 
Solving these simultaneous equations by eliminating 


M¢ and M, in turn gives 





Ela (8L + 16h) — EI (3 L + 18h) 
M a ee ee 
(L + 6h) (A+ 2L) °) 
and 
: ~ -» 
Ela(4L — 9h) + El; (3h + 18 h) 
M - antigen tt 7 
(L+6h)(A+2L) “7 
The fixing moments at the points A and D are 


clearly defined by 
M, = M — Mi — RA 
and 
Mp = RhA— M., 
from which R, Mg and Me can be eliminated by 
means of equations (3), (6) and (7), respectively. 
Effecting this elimination yields 
(L + 6 AXM A? (h + 2L) — 3ET 8 (L + Ay} — 
Elah* (5L — 3h) 
A? (L + 6h) (hk + 2 L) 


(M, 








(8) 


Y; Wl VW 


| 
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bending moment diagram, the slope a at the point 
B is 

W a 

2EI° 

Taking the moment of the bending moment 
diagram about the point B, enables the deflection 
of the member A B at this point to be written as 

5 W a 
= GEI (3h — a). 
Substituting these values for M, a and & in equa- 
tions (6), (7), (8) and (9) gives the values for My, 
Mc, M, and Mp, respectively, in terms of the load 
W and its position on the member A B. 

Case V. Uniformly Spread Load.—Let the load 
on the member AB be w per foot-run acting on 
the whole length, as shown in Fig. 11, which gives 
the bending moment diagram for the member A B 
acting as a pure cantilever. 

The fixing moment M at the point A is clearly 
w tt 
zy» and by using the process for obtaining the 
slope and deflection at the point B, as above, yields 

w h w ht 


a= SEI and § = SET 
Substitution of these values for M, a and 6 as 
before, gives the required fixing moments. 

Case VI. Any System of Loading.—From the 
loading on the member A B, the bending moment 
diagram is drawn by any graphical method for the 
member A B acting as a pure cantilever. 

The fixing moment M at the point A, and the 
slope a and the deflection 5 at the point B, are 
determined in the usual manner by obtaining the 
ordinate at the point A, the area, and the moment 








C. H. Lobban, of King’s College, London, in connec- 
tion with the work contained in the above article. 
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Aerodynamic ‘'heory. W. F. Duranp, Editor-in-Chiet. 

Vol. VI.—Division P : Aeroplane asa Whole ; Division 

Q: Aerodynamics of Airships ; Division R: Performance 

of Airships ; Division 8 : Hydrodynamics of Boats and 

Floats, Division T: Aerodynamics of Cooling. Berlin : 

Julius Springer. [Price, 28 marks.] 

Tue theory underlying aeronautics is now so exten- 
sive as fully to justify the method, adopted through- 
out the comprehensive work edited by Professor 
Durand, of devoting a separate thesis to each of 
twenty or so different aspects of the general subject. 
On the whole, there has been a notable absence of 
overlapping, despite an attempt on the part of 
each of the various authors to connect his division 
with related topics. There exists, consequently, the 
need for an aerodynamical survey of the aeroplane 
as an entity and—perhaps more important still— 
for a consideration of the mutual interactions 
among the constituent systems of the complete 
machine. This task is undertaken by the general 
editor in the first portion of this sixth and final 
volume of Aerodynamic Theory. For the most 
part, the treatment is discursive, and rightly so, 
since the mathematical analysis necessary for the 
detailed examination of every form of aerodynamic 
interaction has already been covered in previous 
volumes. Professor Durand views the complete 
aeroplane as a complex of the lifting, non-lifting, 
propulsive and control systems. He examines 
the various ways in which the consequent mutual 
influences modify the basic effect or purpose of 
each principal system considered as isolated from 
the others, and demonstrates the relative importance 
of each of the twelve combinations of interaction 
which can occur among the four systems. The more 
serious sources and effects of interference are 
critically discussed, the results of researches specifi- 
cally directed to interference problems are reviewed, 
and the methods of applying the relevant theoreticai 
and empirical knowledge to aircraft design are 
indicated. 

This first section of Volume VI completes the 
study of the aerodynamics of aeroplanes, and it is 
somewhat disappointing to find that Dr. Dryden’s 
article on the aerodynamics of cooling is restricted 
to the very fundamental aspects of the subject, 
to the exclusion of applications in aeronautical 
practice. The view-point developed is that of the 





of the area about the point B, respectively. Sub- 





physicist rather than of the engineer, heat transfer 
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by forced convection being presented on an aero- 
dynamic, rather than a thermodynamic, back- 
ground, and emphasis being placed on the analogy 
between heat transfer and skin friction. Dimen- 
sional analysis is, of course, discussed at length | 
and used effectively in the presentation of such 
experimental work as the author needs to illustrate 
basic phenomena. Within the limitations of 
forced convection, under simple conditions, Dr. 
Dryden's critical yet concise review is excellent, 
but some consideration of the economical aspects 
of heat transmission and of the possibility of utilising 
for propulsion the heat transferred by aircraft engine 
cooling, would have added to the usefulness and 
interest of this division. 

Of the other sections in the volume, two are | 
devoted respectively to the aerodynamics and 
performance of airships, while the third treats 
of the hydrodynamics of the boats and floats used | 
in marine aircraft. Professor Max Munk presents 
a theory of airship aerodynamics, based on perfect 
fluid motion, which covers the pressure distributions 
and stability corresponding to straight and curved 
flight. Dr. Arnstein and Dr. Klemperer, of the 
Goodyear Zeppelin Corporation, deal from a 
practical standpoint with the buoyancy, propulsion, 
dynamic lift and ground handling of airships, their 
article being noteworthy for the large number of 
references to British investigations of airship 
problems. The general question of airship design 
is, of course, beyond the scope of aerodynamic | 
theory, but so much useful and interesting work | 
has been carried out in connection with airships 
that the inclusion of these chapters is fully warranted | 
in a comprehensive work. 

Partly for the same reason, but also from its 
direct bearing on the performance of seaplanes 
and flying boats, the remaining division, by M. 
Barillon, of the Naval experimental tank in Paris, 
provides a very valuable supplement to the aero- 
dynamic consideration of aircraft. Close attention 
is paid, of course, to the principle and performance 
characteristics of the Ramus step, the author | 
being concerned solely with the marine phases of | 
operation. Within this scope, however, the treat- | 
ment is fully developed, to the extent of considering | 
the effects of aerodynamic forces on marine aircraft | 
during take-off and alighting, and of outlining the | 
procedure adopted to represent aerodynamic lift | 
in tank tests of model hulls and floats. The article, | 
as usual, is well documented and in every respect | 
worthy of inclusion in a work which aims at providing 
a complete text book for engineers and advanced | 
students of the aerodynamic field. 








Electrical Laboratory Experiments Theory and Practice. 
Arranged and Revised by Professor Boyp C, Dennison. | 
New York: John Wiley and Sons, Incorporated. 
London ; Chapman and Hall, Limited. [Price 20s. net.) | 


Tue text of this volume consists of an abridgement | 
of Vladimir Karapetoff’s well-known standard | 
treatise on ‘‘ Experimental Electrical Engineering,” 
and will be of service where a less comprehensive | 
book is desired, such as for the average under- | 
graduate course of laboratory work. The original | 
discussions have, in the main, either been curtailed | 
or summarised and alternative methods have in| 
many cases been omitted. The detailed lists of | 
references which appear at the end of each chapter | 
enhance the value of the volume, but for full details 
the original should be consulted. 

The earlier chapters are devoted to experimental | 
work on the measurement of resistance, the con- | 
struction and calibration of ammeters and a dis- | 
cussion of the various types of wattmeters. The 
general theory of measurement of electrical power 
and energy is given in Chapter 3 and the principal | 
types of instruments are also there described. Of | 
the two types of power-factor meters in use in| 
practice, the electro-dynamometer type alone is | 
described. At the present time, there is no univer- | 


| magnetic leakage and commutation. 
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ery are dealt with, together with core and mech-| 
anical losses. In considering armature reaction 
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and public health points of view, bacteriological 
purity, the protection of gathering grounds and the 





and commutation, a brief discussion is included of | danger of epidemics being dealt with. 


the distortion of the magnetic field in a loaded | 
direct-current machine due to the armature current, | 
and the influence of this distortion upon the com- 
mutation and the production of a correct field for | 
commutation by means of commutating poles. | 


| Armature reaction influences the performance of | 


a machine in various ways ; it modifies the magni- | 
tude and the space distribution of the flux, it affects 
the terminal voltage of a generator, or the speed 
of the motor, and it affects commutation. Curves 
are of importance in the study of armature reaction, | 
The principal 
methods of obtaining the necessary experimental | 
data for plotting these are well described. An| 
interesting section is devoted to the application of | 
the general principles to the special case of three-| 
phase power. The tests described in connection | 
with the alternator and synchronous motor may be 
performed first on a single-phase machine because 
the connections and the computations are then 
somewhat simpler. Later, the same experiments | 
should be carried out on a three-phase alternator | 
as an exercise in polyphase relation and measure- 
ments. The electromagnetic and the cathode-ray 
oscillographs are considered in turn, and voltage 
regulation of transmission lines is discussed. A 
number of new drawings have been included in this 
abridgment, and the more general curves have been 
replaced by others obtained from tests of actual 
equipment. 
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R. C. 8. 
Watson, 


The Nation's Water Supply. 
London: Ivor Nicholson 
[Price 3ls. 6d. net.) 

Apart from the general interest, the author’s inten- 

tion in writing this book is to present his subject 

in a readable form to those, other than civil engineers, 
who have to deal with or are otherwise interested 
in problems of water supply. Conflicting accounts 
concerning droughts, in particular the droughts of 

1933-4, as well as floods, he desires to put in their 

true perspective. At the same time this book will 

be of value to the civil engineer because of the 
really comprehensive view of the water resources of | 

Great Britain as a whole which it gives. 

In the first section, the distribution of rainfall in 
Great Britain is described with special reference to 
the average, minimum and maximum falls, maps 
showing the annual rainfall in these circumstances. | 
The favourable geological conditions are noted in 
that where the average rainfall is high, as in Scotland 
and Wales and the north-west and south-west of 
England, the conditions, as a rule, are favourable | 
for the construction of impounding reservoirs, and 
where the rainfall is moderate or low the strata are, 
in general, porous and capable of retaining water | 
as in the Midlands and the north-east, east, and | 
south-east of England. 

The run-off or flow of streams, the economic | 
capacity of reservoirs and the reliable yield of | 
reservoirs for supply and compensation are then 
discussed, a useful table showing the size of reser- 
voirs necessary for several dependable daily yields 
and their costs; references are made to the pre- 
cautions to be taken to prevent flood damage to| 
reservoirs. The second section is devoted to geology | 
in relation to water supply ; in it the impermeable 
and permeable strata are described. Dam and | 
reservoir sites are reviewed and underground re- | 
sources. A picture is given of the occurrence of these | 
strata, made the more clear by the maps and sections 
which are incorporated in the text. A popular 
account is given of the difficulties and requirements | 
to be considered in the selection of dam and reservoir | 
sites and illustrations of failure of dams insbaited. | 
Water contours and their relation to the under- | 
ground flow, springs and wells are described and 
illustrated with practical considerations bearing on | 
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The whole subject is treated in a most interesting 
manner and a large amount of information given on 
modern practice and scientific investigation. The 
author mentions the effect of oxygen in rendering 
inert harmful substances in water. Recent investi- 
gation has shown that oxygen dissolved from 
the air by water at its exposed surface does not 
remain concentrated at the surface, as was, up to 
quite recently, believed, but “‘ streams ’’ downwards 
causing a corresponding upward displacement of 
unexposed portions of the water towards the surface 
thus setting up a mechanical mixing of the exposed 
and unexposed layers of the water. This has an 
important bearing on the improvement in quality 
and chemical composition of impounded waters and 
river waters which have been contaminated. 

The first three sections of this work concern 
the more technical side, Parts IV, V and VI, 
which constitute the larger part, particularise im- 
pounding, underground and river supplies which 
have been developed or schemes which have been 
proposed. In the first, reservoir supplies from upland 
sources are first described, the Scottish impounding, 
river and lake projects are first considered and the 
large Welsh schemes are dealt with. 

Part V considers the underground resources of 
England, taking the different county areas from 
Yorkshire to the Weald, the Midlands, the West 
Country and East Kent. In each case the surface 


| and solid geology is first explained with necessary 


maps and sections, and then the different problems 
of supply illustrated. Of special interest is the 
account of the underground water supply of the 
London Basin. 

In his survey of the underground water supply 
in the East Midland Counties, no mention is made 
of the deep well into the Lower Greensand at Topler’s 
Hill, near Biggleswade, Bedfordshire, from which is 
supplied a considerable area in North Bedfordshire. 
When this well was tested, tidal influence was indi- 
cated on the chart, showing the extension of the bed 
towards the coast; in the opinion of the late 
Dr. G. F. Deacon there is an ample supply in this 
formation for Bedford. 

The last two parts of this work are on the general 
laws of water supply in this country and how water 
is delivered to the consumer. 

When so much has been given by the author it is 
difficult to suggest an extension to the text, but a 
short description of the cyclonic and anticyclonic 
conditions and the vector directions which are the 
main factors in determining British weather would 
be of interest. This work is of value as a book of 
reference to the engineer engaged in water supply, 
and of very general interest to those who have to 
deal with, or are otherwise interested in, problems 
of water supply. 


Treatise on Screws and Worm Gear, their Mills and 
Hobs. By P. Cormac, D.Sc. London: Chapman and 
Hall, Limited. [Price 21s. net.] 


A 


| THE attention of engineers has been drawn to the 


subject of worm gears, their design and performance, 


_by two recent papers presented to the Institution 


of Mechanical Engineers and also by the publication 
of the British Standards Institution Specifications 
for Worm Gearing. The book under review there- 
fore appears at an opportune moment. The author, 
who contributed an article on ‘Correct and 
Incorrect Hobs for Spur Gears” to these columns 
in 1934, states in his preface that so far no com- 
plete exposition of the elements of the screw pair 
has been provided. The book is mathematical in 
treatment and opens with a discussion of movement, 
including screw or helicoidal movement. The 
term helicoid, used in the first chapter, is, however, 
not defined until the fourth, which deals fully with 
ruled and developable helicoids. Following this, 


sally accepted definition of power factor for an| the choice of sites, costs and development of wells.| there is a discussion of the characteristics of a 


unbalanced load. In the sections devoted to 
direct-current generators and motors and losses in| 


of determining the level of rock masses underground 


An interesting note is given on geophysical methods | surface, the envelopes of a plane, a sphere, a cylinder, 


&c., having screw motion, in a chapter which also 


direct-current machinery, the subject is well sur-| and the subject of water divining and the tests | discusses the use of spherical anvils in measuring 
veyed; the author discusses why the voltage| which have been applied in the attempt to assay | screw threads. Later, the forms of lathe tools and 


drops considerably as the load increases in a loaded 
generator and direct and indirect methods of | 


their value, are well worth their inclusion. } 
In the third section the quality of water from | 


determining the efficiency of direct-current machin-! different sources is considered from the chemical ' cutters, are dealt with, and the curve of contac 


rotary cutters for triangular and square threads and 
the forms of thread obtained from given tools and 
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ore and the scale of the output may be gauged from | 


| GOLD EXTRACTION 


the fact that, in the three years 1933 to 1935, approxi- | 


mately 121,000,000 tons of -ore were treated on the 
Rand, from which 31,710,881 oz. of fine gold were 
recovered. The average yield over the entire workings, 
extending some 60 miles east and west of Johannes- 
burg, was approximately 0-263 oz. (5-24 dwt.) of 
fine gold per short ton. The yield per ton naturally 
varies somewhat at different workings, but the general 
character of the reef appears to be reasonably consistent 
over the area so far explored. 

The early method of ore reduction, which consisted 
of crushing the ore by stamp mills and flowing the 
crushed product over mercury, has been almost entirely 


superseded on the Rand by cyanidation. The gold | 
and other precious metals are contained, in a state of 


very fine division invisible to the naked eye, in a hard 
rock known as gold-bearing reef or “ banket.” Before 


describing the cyanidation process it is advisable to | 


define some of the terms used in order to avoid con- 


fusion. The ore is, of course, crushed before being | 


exposed to the cyanide solution, or “leached,” and 
the mixture of crushed ore and solution is known by 
the general term of “ pulp.” The process of leaching 
is, however, not as simple as it may appear at first 
sight. The crushed particles are not all of the same 
size, and a classifying process has to be adopted which 
divides the pulpinto “ sand” and “ slimes,” the terms 
being used, it should be noted, not with their generally 
accepted meanings, but simply as an index of particle 
size. It is in the treatment of the slime that the 
cyanide process has shown the most marked develop- 
ment of late. As a matter of fact, a process of growing 
popularity consists of regrinding the sand to a degree 
of fineness such that it can be included with the slime, 
so that no separate treatment is required. This method 
is known as the “ all-sliming ” process and is practised 
with a view to obtaining the maximum efficiency of | 
extraction. This economy arises from the fact that | 
metallurgists have ascertained that sands exceeding 
75 microns, that is, 200 mesh, are liable to contain 
particles of gold encased in pyrite, and since the pyrit« 
is acted upon very slowly by the weak cyanide solution, | 
the protective coating round the gold results in small | 
quantities of the precious metal being retained in the 
slime residues; hence the desirability of further 
mechanical reduction of the sands. 

The ore is reduced in tubular mills to from 65 per | 
cent. to 85 per cent. material of minus 75 microns, that | 
is, material of particle size below 75 microns, the terms | 

plus"? and “ minus” being generally used in this 
connection for the sake of brevity. But under present 
conditions it has been ascertained that a mill discharge 
containing 85 per cent. minus 75 microns material also 
contains some 40 per cent. minus 10 microns, and the 
additional cost of power expended in producing such a | 
large quantity of ultra-fine particles more than balances 
the value of the extra gold recovered from low-grade 
ore. The ideal condition appears to be a maximum 
percentage of particles between plus 30 and minus 40 
microns combined with a minimum percentage of 
minus 10 micron material in the classified mill discharge. 
This can, it would seem, be achieved by improved 
classification in the primary and secondary mill circuits. 
Research in this direction appears to be one of the 
most promising fields for improved economy in an 
industry where a high degree of efficiency has already 
been obtained in other directions. The pyrite difficulty 
mentioned above has been dealt with at the Govern- 
ment Gold Mining Areas Reduction Works by installing 
a flotation plant by means of which the pyrite-encased 
gold particles overflowing the flotation heads are 
ground, as @ separate product, to 85 per cent. minus 
40 microns. This reduced product is subjected to 
cyanidation, thereby effecting a considerable reduction 
in the loss of gold in the residues. 

Perhaps the best way of illustrating the “ all-sliming” 
method of ore treatment is to take a concrete example, 
that selected being the recently started reduction plant 
of Messrs. The Rand Leases Gold Mining Company, 
Limited. The first units of this plant were put into 
commission on April 13, 1936, that is, approximately 
ten months after construction was started. The ore 
treated has been increased month by month, reaching 
for November, 1936, the amount of 61,000 tons crushed. 
The yield from this amount was 13,055 oz. of fine 
gold, equivalent to 0-214 oz. (4-28 dwt.) per ton. | 
The layout of such a plant is undoubtedly impressive | 
as it provides for the continuous automatic flow of the 
ore and grinding media from the pit head to the 

cyanide-treatment tanks together with the automatic 








| 


discharge of the slime residues. Such complete | continuous-discharge thickeners. Cyanide solution is 
mechanical handling, it would almost seem certain, | added to the thickened pulp, the treated mixture being 


should contribute largely to the profitable working of 


| mediate ore from the sorting belts flows to two New- 





these mines, even when the market price of gold falls 
considerably below its present level. It is not prac- 
ticable to illustrate in detail the actual plant of the 
Rand Leases installation, but if the typical modern 
arrangement shown in the tlow-sheet of Fig. 1, page 657, 
is referred to in eonjunction with the description of the 
actual plant, a good general idea will be obtained. 
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Fie. 3. 


PrimMaRY-CrusHER STAMP 


The run-of-mine ore is passed over a 6-in. grizzly, 
the oversize from which is fed to a Hadfield jaw crusher 
The crushed product rejoins the main stream and is 
elevated to the highest point of the crusher house. 
On the upper floors of the crusher house the ore is 
sorted by means of vibrating screens into coarse and 
intermediate products, which are washed in transit 
and conveyed to two parallel sorting belts. From the 
remote end of the sorting belts pebbles of ore, of 
suitable size to act as the primary and secondary 
grinding media, are selected by means of grizzly and 
trommel screens. The main body of coarse and inter- 


house gyratory crushers. The screened oversize from 
the Newhouse plant gravitates to two Symonds cone 
crushers. These, in conjunction with vibrating screens 
in closed circuit, reduce the material to approximately 
75 per cent. minus 0-5-in. size, this constituting the 
feed to the tube-mill bins. From the crusher-house a 
double-belt conveyor transports the crushed ore and 
pebbles to the tube-mill feed bins and to the pebble 
storage bins, respectively. 

After reduction in primary and secondary tube mills, 
in conjunction with straight-line and bow! classifiers in 
close circuit, the fine pulp flows to continuous-feed and 


then pumped to six Brown agitating tanks. These 
are, at present, being run intermittently as individual 
units and, with the exception of the tube-mill pebble 
feed, are the only portion of the ore-treatment plant 
that does not operate as a continuous-flow stream. The 
treated slimes from the several Brown tanks gravitate 
into a storage tank, from which they are fed to four 





rotary vacuum filters. The filter cake, which is con 


MILL AND TuBE-MiLt BuILpING. 


tinuously removed, falls into hoppers with stirring 
paddles, from which it is pumped to the slimes dams. 
It is understood, of course, that the filter cake is 
demetallised, the gold being carried in the cyanide 
solution to the chemical-recovery plant. A general 
view of the Rand Leases plant is given in Fig. 2, 
above. The shaft-head gear with the grizzly in 
front of it can be readily made out in the centre of the 
background. The tall house to the left of the shaft- 
head gear is the crusher-house containing the vibrating 
screens, &c. The inclined gantry in the centre houses 
the conveyors for crushed ore and pebbles, which are 
delivered to the structure towards the right, which 
surmounts the pebble-storage bins. The horizontal 
gantry, in which is the crushed-ore conveyor, leads 
to the building, at the extreme right, containing the 
tube mills and classifiers. The whole constitutes a 
highly efficient layout for handling large tonnages of 
loose material. 

Generally similar methods, but necessarily different 
in detail, are followed in the “sand” and “slime”’ 
treatment, and a short account of a plant employing 
this may be given, the accompanying illustrations being 
of one of the three reduction plants of Messrs. Crown 
Mines, Limited, Johannesburg. Though this plant has 
been modernised, the company has been operating for 
more than forty years. It may be recorded, as indica- 
ting the scale of production, that the working revenu¢ 
for the period stated has exceeded 103,500,000/. and 
the amount contributed to the Union and Provincial 
taxes during the year 1935 was 1,412,568/. The view 
of Fig. 3, above, is of the building housing the 
primary crushers, stamp mills, and tube mills. The 
milling output is about 4,000 short tons per 24 hours 
The ore is drawn from deep-level workings and is given 
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Fie. 5. 


a preliminary crushing to minus 2 in., being then 
elevated to the top of the building. Thence it gravi- 
tates to the stamps, where water is added, and it is 
crushed to minus 0-375 in. The stamp discharge 
passes to tube mills for further size reduction and then 
flows through concentrators and over tables covered 
with corduroy blankets, by means of which about 
50 per cent. of the total gold is concentrated and 
subsequently extracted by amalgamation with mercury. 
The pebbles of reef ore used as grinding media are fed 
into the tube mills along with the pulp from the stamps. 
As they become too much reduced in size by attrition 
to be of efficient service in grinding, they are auto- 
matically discharged from the mill and delivered to 
the stamp feed, where they are reduced and enter the 
pulp stream. 

The tailings from the concentrators and corduroys 
are pumped to 11 primary hydraulic classifiers each 
4 ft. in diameter and giving an overflow product of 
97 per cent. minus 0-01 in. material, that is, 60 mesh 
B.S.I. The oversize product is returned to the tube 
mills for further size reduction. The separated dis- 
charge from the primary classifiers flows through open 
troughs to six secondary hydraulic classifiers each 
8 ft. in diameter. The top of three of these classifiers 
are seen at the left of Fig. 4, above, the view being 
taken from the top of the primary classifiers. The 
underflow from the secondary classifiers gravitates to 
one of five sand collectors, each 50 ft. in diameter. 
In these the water is drained through a filter bottom 
and the dry sand is conveyed to the sand-treatment 
tanks. The sand-collecting tanks are seen in the 
foreground of Fig. 4. The row of tanks in Fig. 5, 
above, are the sand-treatment tanks. There are 
12 of these, each 50 ft. in diameter by 12 ft. deep 
with an individual capacity of 800 tons. Cyanide 
solution, pumped on to the surface of the uniformly 
distributed sand, percolates through the bed, dis- 
solving the gold. The gold-cyanide solution passes 
through a filter bottom and is led by pipes to the 
extractor house, the roof of which is visible behind the 
tanks. On completion of the treatment, which occupies 
about six days, the sand is drained dry, discharged 





CyanipE Tanks, Suction-Finter PLant anp Stimes Dam. 


into trucks, and deposited on to the residue dump 
forming the background of both Figs. 4 and 5. 

The overflow from the sand-collecting tanks, together 
with the overflow from the secondary classifiers, 
gravitates to 10 settling tanks, each 56 ft. in diameter 
by 10 ft. deep. Some of these tanks are just visible to 
the left of the sand collectors in Fig. 4, and form the 
slime-treatment part of the plant. The clean-water 
overflow from them is returned to the mill and classifier 
circuit. These tanks are filled and emptied inter- 
mittently. Just before the overflow from any one of 
them becomes turbid the filling operation is discon- 
tinued and the suspended solids are left to settle until 
the supernatant water is clear and the solid suspension 
has been reduced in volume to a density of about 
36 per cent. water to solid sludge. The water is then 
removed by decantation and the thickened slime is 
transferred, with a weak solution of sodium cyanide, 
to the Brown agitating tanks. 

There are seven of the latter of comparatively 
smal] diameter in relation to their height, as will be 
evident from Fig. 4, in which they are seen at the 
end of the rows of sand-collecting tanks. Their func- 
tion is to provide the necessary contact of the cyanide 
solution with the slime particles, a process effected by 
admitting compressed air into the bottoms of the tanks, 
the air serving the double purpose of maintaining the 
solids in the pulp in suspension while the solid gold is 
being reduced in the cyanide and of providing the 
oxygen necessary for that reduction. After practically 
all the gold in the slime has been dissolved in the Brown 
tanks, the pulp is conveyed to suction filters, by means 
of which the bulk of the gold solution is separated 
from the solid residue. The solid filter cake, that is, 
the undissolved slimes, is then conveyed to the slimes 
dam, which is situated behind the belt of trees seen 
to the right of Fig. 5. The gold-bearing solution is 
clarified by passing it through sand filters, and the 
gold is precipitated from the clear solution by means 
of zinc. The zinc-gold slime thus formed is treated 
with sulphuric acid and the gold is recovered in bar 
form by smelting the acid-treated sludge. The cyanide 





solutions are used over again. 


The separate sand and 
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slime process just described may be taken as repre- 
senting the general method of treatment in the majority 
of mines operating on the Rand. 

The writer wishes to take the opportunity of 
acknowledging his indebtedness to the several chief 
metallurgists and consulting engineers who, during a 
visit to Johannesburg, furnished him with the data and 
general information upon which this article is based. 








THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


(Continued from page 644.) 


Tue Annual Convention of the Incorporated Munici- 
pal Electrical Association was continued at Brighton 
on Tuesday afternoon, June 1, when a meeting was 
held at the Dome to consider a paper on “ Electric 
Thermal Storage,” by Commander F. J. C. Allen and 
Mr. W. C. Parker. Thermal storage, said the authors, 
should be considered by supply undertakings with a view 
to increasing their output, with the object of extending 
the use of electricity, and finally, with the idea of 
bringing some slight financial benefit. There were 
many cases where such installations could be used up 
to 200 kW on the basis of 0-25d. per kilowatt-hour, 
though such a price might not be justified for larger 
plants. A further benefit was the increase in load 
factor, which in one particular undertaking had 
increased from 51-21 per cent. to 86-03 per cent. 
during the winter and might be expected to average 
55 per cent. throughout the year. The winter 
maximum demand in South-east England varied from 
1,785,000 kW at 4.30 p.m. to 224,000 kW at 3 a.m., 
and there was therefore every reason for a full con- 
sideration to be given to a night load rate, which would 
enable this position to be improved. 

At the present time about 90,000 kW of electric 
boilers of the hot-water type were connected to the 
mains for the heating of buildings, &c., together with 
8,000 kW, which supplied steam for process work in 
laundries and factories. As_regards the former type 
of application, electricity compared favourably with 
fuel-fired boilers in places like cinemas, in which heat 
requirements were practically nil when they were fully 
occupied and where the load factor was low, and in 
isolation hospitals, where the heat could be generated 
in each individual block instead of by a central plant. 
On the other hand, hospitals, where heat was wanted 
for twenty-four hours a day, were more difficult to deal 
with. Another factor to consider was that of labour. 
An electric installation required no attention beyond 
supervision, which could often be provided by the 
supply authority. It also often enabled considerable 
savings in building costs to be effected. For instance, 
at the new Earl’s Court Exhibition the installation of 
coil-fired plant would have meant the occupation of 
some 3,000 sq. yards on firm ground and would have 
brought about a considerable diminution in the space 
available for exhibits. By utilising electricity in con- 
junction with thermal storage it was possible to employ 
an odd corner of a basement, which it would have been 
difficult to adapt for any other purpose. In another 
case considerable excavation with increased capital 
expenditure would have been required for a fuel-fired 
boiler. In this connection it should be pointed out 
that the control over smoke production in congested 
areas was likely to become much tighter in future. 
Some authorities had already called for 200-ft. chimneys, 
and additional plant, such as grit arresters, was also 
likely to be demanded. 

In designing electric thermal storage systems certain 
factors, which affected the capital cost, must be con- 
sidered. One was the period during which heat was 
required, when electricity was not available, as this 
affected the amount of storage necessary. In the 
case of schools, where heat might not be required after 
4 p.m., very little storage was necessary. On the 
other hand, in the case of a social hall, where there was 
the usual restriction on a supply of electricity between 
3 p.m. and 7 p.m., the whole of the heat might have 
to be supplied from the storage. The height of the 
building also affected the capital cost, as the greater 
head meant a higher working temperature in the 
storage system, thus increasing the heat available 
per gallon of water and decreasing the size of the 
storage tanks. It might be added that the absence 
of chimneys often improved the appearance of such 
buildings as town halls, while other items of impor- 
tance were the lower depreciation and maintenance 
costs of electric heating, the ability of a thermal storage 
plant to provide an amount of heat far in excess of the 
normal maximum output for a short period, and the 
tendency of all forms of refined fuel to rise in price, 
whereas that of electricity would remain constant or 
decrease. 

In general, the conversion of existing systems to 
electric thermal] storage was not advisable, as many of 
them were designed without a thought of real efficiency. 
In fact it was very important for the electrical engineer 
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to have some control over the design of the system. 
The first thing was to determine the heat and trans- 
mission losses of the building from well-known constants 
and thus to obtain the total heat output that must be 
provided. It was then easy to work out the storage 
capacity and the boiler rating of the installation. The 
minimum working temperature of the storage was the 
return temperature of the water under maximum out- 
put conditions, and the weight of water required was 
obtained by dividing the total heat requirements in 
British Thermal Units by the British Thermal] Units 
available per pound of water, the latter figure being 
given by the temperature drop between the maximum 
and minimum working points. The storage capacity 
was then obtained by considering that a gallon of water 
weighed 9-6 Ib. at 250 deg. F., and by adding a further 
amount of some 7 per cent. below the lowest return pipe 
to prevent hot water being unnecessarily forced into 
the expansion tank. This tank must be capable of 
holding 5 per cent. of the total volume of water plus an 
amount sufficient to keep the down pipes flooded. The 
heat losses from the storage system must be ascertained 
by calculating the total area of the exposed surface, 
and the boiler loading must be determined by dividing 
the tota] heat in British Thermal Units required every 
24 hours by 3,410 multiplied by the number of hours 
electricity was available. 

Heating systems might be of either the radiator, panel 
or plenum types, or a combination of any of them. 
The size of the pipes should be kept as small as possible, 
even at the expense of increasing the pump capacity 
as this gave a more rapid response to the control and 
less loss of heat from the volume of water in the 
circulating mains where the system was shut-down 
for any reason. Radiators should be designed to 
operate at 160 deg. F., as this was more comfortable 
than a higher temperature and required less storage. 
Panel systems were usually run at a temperature 
of 120 deg. F. 

In order to keep the size of storage to a minimum the 
temperature of the whole of the water should be at as 
high a point as possible. This was effected by the use 
of a circulating pump, combined with an automatic 
flow temperature regulator. The internal piping of the 
storage vessel was also arranged so that both hot and 
cold water could be supplied without disturbing the 
stratification of the contents. If the period without an 
electricity supply was reduced to the two hours between 
4 p.m. and 6 p.m. it might be possible to do without 
storage. An electrode boiler could also be used to take 
up any surplus load in the building up to its maximum 
capacity and to give it up automatically as other 
external loads come on. Thus in a large building with 
its own substation the whole of the heat, light and 
power could be taken from the same transformer, which 
would supply the boiler mainly at night, the latter being 
entirely cut off at the time of peak load. In the spring 
and summer, too, when heat was only wanted for an odd 
day or two, heat could be delivered direct from the 
boiler to the building without using the storage cylinder. 

Suitable control of the heat output from the storage 
was necessary to ensure that the temperature of the 
building was neither too hot nor too cold. As the 
storage temperature was usually well over 212 deg. F. 
&@ mixing valve was installed to inject hot or cold water 
into the system and was controlled by a thermostat so 
that the temperature was maintained within + 3 deg. F. 
A second thermostat could be installed to reduce 
the time lag of the mixing valve in decreasing or 
increasing the water temperature. This was important 
from the physiological point of view, since a person’s 
comfort was affected not only by the actual tempera- 
ture but by the rate at which it was changed. Again, 
two thermostats might be installed, one outside and one 
inside the building, so that if the sun came out the 
flow temperature was reduced quickly. All these 
controls could be in turn controlled by a master time 
switch so that the heat was cut off and started up at 
suitable times. In this way heat was provided when 
and where it was wanted at the right time and to the 
right amount only. 

The discussion was opened by Mr. W. J. Bache, who 
said that the parts of the paper which dealt with control 
systems were most useful, as this question was vital 
to efficiency. On the other hand, the arguments 
regarding low charges for electricity were rather 
laboured, and the authors should have made up their 
minds whether to recommend electric thermal storage 
on the grounds of economy alone or for other reasons, 
such as saving in space and low capital costs. They 
would, in fact, have been better advised to have con- 
centrated on the latter rather than to have wasted time 
on imaginative prices. As it was, they had to admit 
that their theoretical calculations for consumption were 
subject to important correction factors. The state- 
ment that, though a price of 0-25d. per kilowatt hour 
was possible for installations up to 200 kW, it could 
not be justified for larger capacities surely required 
some qualification. The price for the bigger installa- 
tions should be lower, as the supply could be taken at 
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the larger the installation, labour was a more important 
item, and the vital question of control became more 
prominent. This was important even in an office 
building, for, though it was often argued that thermal 
losses were not losses, as they helped to raise the 
temperature of the building, there was no point in 
heating places that did not require it. Some of the 
calculations given in the paper were also open to 
criticism, and in his view the saving claimed by the 
authors should in reality appear as a loss. The load 
curve given in the paper could not be described as 
typical, and, even if it could, he failed to see how the 
heating load could be controlled to give a steady demand 
of 11,000 kW for a period of 16 hours in the 24. Boilers 
fired by oil were at present often electrically-controlled, 
and the same system was also being applied to coal- 
fired units, though in this case some skilled attention 
was often required as well. Oil-firing was a more 
serious competitor of electric heating than coal. It 
would have been better, therefore, if the authors had 
concentrated more on the advantage of electrical 
methods and on the ease with which structural diffi- 
culties could be overcome by their use, and less on 
arguing in favour of extraordinarily low charges. 

Mr. H. C. Lamb agreed that it would have been 
better to have devoted more space to the economics 
of the problem. A leading theme of the paper was 
that thermal storage was an off-peak load and should 
not therefore be charged with the ordinary overhead 
costs. To say that the hours of use should be an 
absolute maximum and that the supply need only be 
cut off between 4 p.m. and 6 p.m., was, therefore, 
inconsistent. The field for large electric thermal 
storage installations was in the centre of large towns, 
and these areas were subject to fog. If the water 
heating load was to be treated as off-peak, it must, 
therefore, not interfere with the extra demand due to 
this cause. An actual load curve showed that to 
comply with this condition the water heating load 
would often have to be cut off for a long time. The 
authors also advocated a mid-day boost being given 
to the electric thermal storage installation, but to do 
this was rendered difficult by the fact that a remunera- 
tive load had now been built up at mid-day, and to 
apply a boost at this time might bring the peak at 
this time very close to that of the afternoon peak. 
These effects rendered it very difficult to argue that 
an electric thermal storage installation in the centre of 
a town should not be chargeable with overhead costs. 
Two large installations had been in operation in 
Manchester for some time with success, and another 
with a capacity of 5,250,000 cub. ft. was nearly com- 
pleted. In the last case, electricity had been selected 
on the basis of past experience and because it was the 
best in the circumstances. He agreed with Mr. Bache 
that it was unwise to quote very low prices, and in 
Manchester he had insisted on a minimum of 0-25d. 
per kilowatt hour, which only allowed 10 per cent. for 
general overhead charges. 

Bailie Mrs. J. Roberts thought that the comparisons 
made by the authors between electricity, gas, oil and 
coal were unfair and likely to do a disservice to their 
cause. The price of coal had been taken as 40s. per 
ton, while in Glasgow it was only 17s. The cost of 
labour was also too high for coal owing to the increasing 
use of automatic stokers, and adjustments in these 
figures would wipe out the profits shown. In one of 
the Glasgow installations mentioned in the paper 
an addition should have been made for the 3-kW 
radiant heaters, which it had been found necessary to 
instal on the top floor of the building. She was a 
keen advocate of electric heating on the grounds of 
health, but felt that it also had some disadvantages, 
for instance, long lengths of piping, which meant 
expenditure on maintenance. 

Mr. J. W. Burr complained that arguments such as 
those as had been used by speakers that day had also 
been employed about a paper he read seven years 
ago. The result was that a scheme he had in view 
had been turned down. He thought that such criticisms 
should be made privately. 

Mr. J. R. Cowie said that every job should be 
considered on its own merits and worked out for all the 
various type of fuel. Some form of control from a 
central point was desirable for electric thermal storage 
schemes, which were prospective large consumers of 
electricity. In this way it would be possible to load 
up the boilers at the right time and cut them off by a 
discriminating relay when conditions demanded it. 
If the current was only in use for 12 hours a day, 
the storage capacity required in a particular case was 
54,000 gallons, but this could be reduced to 24,000 
gallons if the period was extended to 18 hours. As 
boilers and storage tanks cost about the same, any 
reduction in the capacity of the latter was worth 
considering, and supply engineers might assist in this 
respect. As regards the price of energy, there were 
cases where 0-3d. per kilowatt hour would pay and 
others where 0-14d. would be too high. 
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was 45s. per ton. At the Earls Court Exhibition the 
scheme had been submitted to two independent 
authorities and they had recommended its adoption. 
The fog problem had been tackled by giving th 
installation a 20 per cent. overload capacity so that th: 
return temperature, which was normally 160 deg., 
could be allowed to drop to 140 deg. and the difference: 
still made up during the night. Obsolescence of th 
plant was not to be feared owing to its simplicity. 
The load should be considered not as a night but as an 
off-peak load. 

In the evening, a Reception was held at the Royal 
Pavilion by the Deputy Mayor and the Mayoress of 
Brighton. 


(T'o be continued.) 








RADIOGRAPHY IN GENERAL 
INDUSTRY. 


TuHE successful use of radiography in the detection 
of flaws arising from a process of manufacture, especiall) 
in the X-ray examination of castings and forgings, 
has given a wide publicity to this method of sub-surface 
inspection, but there is some reason to suppose that 
its very success, by drawing attention to the relativel, 
expensive apparatus and high voltages necessary in 
exploring any considerable thickness of metal, has 
militated against its more general employment in 
circumstances of a less spectacular character. Where a 
product is of such a nature that its failure in service, 
while possibly inconvenient, does not involve serious 
risk of personal injury or extensive consequential 
damage, there is an undoubted tendency on the pert of 
many manufacturers to “ take a chance” rather than 
instal a costly device requiring a certain amount of 














skilled attendance and, as some do not hesitate to 
admit, potentially liable to disclose more than they 
would care to know. 

Such objections as this, however, are rarely supported 
by even a brief first-hand experience of radiographic 
inspection. With a little practice it is comparatively 
easy to distinguish between serious flaws and those 
that are merely trivial, and there is at least an equal 
possibility that an X-ray test may prevent unnecessary 
rejections as well as ensuring those that are deserved. 
On the score of initial outlay and cost of maintenance 
there is, perhaps, rather more to be said, although 
in many cases it may be possible to set a reduction of 
third-party insurance against the maintenance charge, 
as in the case of food products examined fluoroscopically 
for the presence of foreign matter : but where an X-ray 
examination may be needed only at irregular intervals, 
as, for example, in connection with test specimens 
required by a firm engaging welders, the first cost 
may be relatively excessive. To meet such require- 
ments a radiographic inspection service has been 
lately established by Messrs. Commercial X-Rays, 
Limited, at Power road, Chiswick, London, W.4, where 
they have installed apparatus suitable for a wide range 
of genera] as well as metallurgical X-ray examinations. 
The principal unit employs voltages up to 220,000 
volts, and is capable of penetrating metal specimens to a 
depth of several inches, depending on the nature of the 
material. Direct visual inspection by means of a 
fluorescent screen is also undertaken by means of the 
smaller unit illustrated above, which is of a type 
originally designed for the routine examination of 
cored carbon rods. It is the company’s intention to 
market sets of this type in three sizes, respectively of 
60-kV, 90-kV and 125-kV capacity, for general indus- 
trial purposes, and it is anticipated that the introduc- 
tion to the advantages of this method of non-destructive 





In the course of a short reply, Mr. W. C. Parker 





higher tensions. Further, space became more valuable 


said that he knew of contracts where the price of coal 


testing, afforded by their own service, will lead to an 
increasing adoption of these self-contained units, not 
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SINGLE-AXIS') WIND-TUNNEL BALANCE. 
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only by manufacturers of small castings, pressings 
and forgings, but also in works producing assembled 
irticles like wireless in which accuracy of 
issembly is an important factor. 


valves, 








LETTER TO THE EDITOR. 
IN STEAM-TURBINE 


VIBRATION 
BUCKETS AND DAMPING BY 
IMPACT. 


To THe Eprror or ENGINEERING. 


Str,—Mr. Bower writes to point out an error in my 
letter on page 616 of your issue of May 28 in which I 
gave the electrical analogy of a mechanical system in 
connection with the vibration of turbine buckets. 
I would not take up more of your valuable space simply 
to justify my letter, but I think that the point raised 
by Mr. Bower should be answered so as to avoid any 
confusion which might persist over this most useful 
method of analysing the behaviour of mechanical 
systems, , 

The expression for the displacement of the auxiliary 
mass given by Mr. Bower is perfectly correct, namely, 





te => — sin wt. 
To: 

In my letter I stated that the current i, in the induc- | 

F eo 

tance M, would have the value — oo t, which | 

w I | 

is also quite correct. Now the mechanical equivalent | 


of an electrical current is a velocity, so that clearly the | 


current tg = —— cos wt represents the velocity of | 

w M, , | 
the auxiliary mass M, in the mechanical system. This | 
expression for the velocity of the auxiliary mass is 
also given by Mr. Bower, so that there is, in fact, no 
disagreement between us. 

On re-reading my letter I see that it would have been 
better to have referred specifically to the velocity of 
the mass M, instead of in more general terms to its 
“Motion.” Mr. Bower evidently assumed that by 
motion I meant displacement, which, as he correctly 
points out, is the mechanical equivalent of a quantity 
of electricity. 

When making use of the electrical analogy it is 
usually more convenient to work in terms of electrical 
‘urrents than in terms of quantities of electricity, | 
hecause many of the results of modern electrical circuit 
theory which are usually expressed in terms of currents | 
and voltages, can then be applied directly to the | 
mechanical case. The results of the analysis by this 
method can finally be expressed in terms of displace- | 
ment, velocity or acceleration as required. 

It is probably true to say that the great progress 
Tecently made with filter circuit theory could not have | 
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been made without the extensive use of the idea of 
electrical “impedance,” which is itself essentially 
dependent on the use of currents instead of quantities 
of electricity. It seems to me likely that the successful 
solution of many problems in mechanical vibration 
will lie along the same lines. 
Yours faithfully, 
Eveiyn S. L. BEALE. 
129, Ebury-street, London, 8.W.1. 
June 4. 
[This correspondence is now closed.—Ep., E.] 








WIND-TUNNEL BALANCE. 


A stmpLe form of balance for the wind tunnel at 
the Royal Naval College, Greenwich, has recently been 
constructed in the workshops of the Engineering Labora- 
tory of the College, and was exhibited at the Conver- 
sazione of the Institution of Civil Engineers on June 2 
last, as mentioned on page 668. The design of the 
balance, which is illustrated in Figs. 1 to 3, on this 
page, is based on the fundamental principle that a force 
can be determined completely in magnitude, direction, 
and line of action by measuring its moment about six 
different axes. Actually, the sensitive element of the 


| balance is supported on a single axis that can be 
| moved to any of six different positions relative to the 


model, subject to the force that has to be determined, 
an arrangement which results in a marked simplifica- 
tion of the design as compared with balances of the 
usual type. Three of the axis positions lie in the plane 
containing the axis of the wind tunnel, and three lie 
in a plane perpendicular to the axis of the tunnel. 
A fourth position is provided in each group, which 
may be utilised as a check. A further simplification 
lies in the form of axis adopted. This is the well- 
known pair of crossed springs, as eniployed by Professor 
Haigh in his alternating stress extensometer. This 
method of support, which is clearly shown in Fig. 2, 
is entirely free from backlash and friction. 

As shown in Fig. 1, the model is carried at the 
upper end of a rod which can slide and rotate relative 
to the sensitive element. The sensitive element itself, 
which consists of the steel yard, the vertical socket for 
the rod carrying the model, and a-triangulated frame 
carrying the microscope scale, is carried by the crossed 
springs on a sub-frame which is in turn capable of 
sliding and rotating relative to the fixed tubular base. 


| The sensitive element and sub-frame can be clearly 


distinguished in Fig. 2, and the relation of these two 
components to the fixed tubular base is clearly brought 
out in Fig. 1. The axis of rotation of the sub-frame 
coincides with the axis of the rod carrying the model. 
The sub-frame can be raised and lowered relative to 
the fixed base by a rack and pinion motion, operated 
by the handwheel visible in Fig. 1 on the fixed base. 
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The vertical shift of the axis is effected by raising 
the sub-frame 9 in. relative to the base. The model 
is then lowered relative to the sensitive element by 
removing the knurled nut at the bottom of the socket, 
when the rod carrying the model falls 9 in. The distance 
is accurately determined by collars on the rod, which 
engage with stops on the sensitive element. The two 
operations described result in the axis being moved 
vertically 9 in. relative to the model, while the latter 
maintains its position in the wind tunnel. The appa- 
ratus is shown in its ‘‘ up”’ position in Fig. 1, and its 
“down ”’ position in Fig. 3. 

The horizontal shift of the axis is effected by rotating 
the sub-frame through 180 deg. about a vertical 
axis. The amount of rotation is determined by a stop 
on the sub-frame, this stop engaging with slots, 
accurately pitched every 90 deg., on the fixed tubular 
base. The model is then rotated back through 180 
deg.. relative to the sensitive element, by revolving 
the rod on which it is mounted. This rod again 
carries stops which engage with slots accurately 
pitched every 90 deg. on the sensitive element, thus 
ensuring that the model is in correct alignment. The 
fourth position, referred to earlier, is secured by 
rotating the sub-frame through 90 deg. This process 
can be repeated in a plane perpendicular to the direction 
of the wind. 

The moments of the load are measured by the steel 
yard and the helical spring attached to the sensitive 
element, as shown on the right in Fig. 2, the spring 
being provided with an extension scale. The steel 
yard carried a ,,-lb. jockey weight, and is graduated 
in inches and tenths of an inch. A hanger is also 
provided at the end of the steel yard as shown. When 
measuring the moment of a force, the steel yard is 
set to the approximate moment and the final adjust- 
ment is made by varying the tension in the helical 
spring without touching the sensitive element. For 
this purpose the lower anchorage of the spring slides 
through a lug on the sub-frame and is provided 
with a nut and screw motion at the bottom. The 
sensitiveness of the balance can be varied at will by 
varying the stiffness of the spring. The position of 
the balance is indicated approximately by red and 
green lights in the small dial, visible above the telescope 
in Fig. 2. 

These lights are connected-up through upper and 
lower contacts made by the movement of the sensitive 
element between corresponding fixed contacts on the 
sub-frame. More precise measurements are made by 
means of the microscope, which is focused on to a 
scale attached to the sensitive element. The full range 


of measurement is 40 lb.-in., and x4, lb.-in. can be 
observed by means of the microscope. An oil dash-pot 
is arranged between the sensitive element and the 
sub-frame to render the 
small model attached, 


balance dead-beat with a 
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ANNUALS AND REFERENCE BOOKS. 


Pritish Corporation Register Ship and Machinery 
Rules, 1937.—The latest issue of the Rules for the 
Construction and Claasification of Steel Ships and 


their Machinery, published at the usual price of 15s. 
net, by the British Corporation Register of Shipping 
and Aircraft, the head office of which is at 14, Blyths- 
wood-square, Glasgow, C.2, contains a number of 
modifications and some additions designed to meet 
developments in current practice and the recommen- 
dations of recent committees regarding safety at sea. 
\mong these may be noted particularly a new section 
dealing with steering gear, hitherto considered as an 
item under the general heading of *‘ Equipment’? which 
includes a table of dimensions of quadrants and tillers, 
with the appropriate sizes and proof loads of con- 
necting chains and rods. It is noted, also, that the 
requirements for rudder brakes are now considerably 
more stringent. New rules which are incorporated in 
the section on “ Protection of Deck Openings ” include 
a subsection specifying that plans of steel hatch covers 
must be approved before construction and must 
conform to stated minimum scantlings. The recom- 
mendation is made that steel end protection should 
be fitted to wood covers exceeding a certain length. 
Considerable changes have been made in the require- 
ments for Ice Classes A, B, and C, which have now 
been approved by the Finnish Government for Baltic 
service. The former Ice Classes D and E are dis- 
continued as such, stiffening less effective than Ice 
Class C being noted merely as “ice strengthening.” 
The section dealing with tankers has been amplified 
and, to some extent, recast ; and additional precautions 
ire specified, under the heading of “ Ship Steel,” to 
ensure that rimming steel is not employed in the 
manufacture of plates, sections, or rivets. The use of 
electric welding is only briefly touched upon, this 
heing the subject of a separate code of rules issued by 
the society. 











CONTRACTS. 


Messrs. Sunpeam Commerctat Venicies, Limirep, 
Moorfield Works, Wolverhampton, have received a ninth | 
repeat order for Sunbeam-B.T.H. double-deck trolley 
omnibus chassis, from the Wolverhampton Corporation. 
LIMITED, sothwell 
atre et, Glasgow, C.2, have supplied a complete compass 
outfit for vessel No. 558, building by Messrs. Alex. 
Stephen and Sons, Limited, for Messrs. Union Steamship | 


Messrs. Dospire McINNeEs, 57, 


Company of New Zealand, Limited. This comprises a 
torque suspension standard compass with 10-in. dry | 

4s y | 
vcard, a “ Ver” steering compass, and an after compass | 


of liquid type. They have also supplied the compass 
outfit, clocks and. barometers for the Southern Railway 
Company's vessel, Ryde, building by Messrs. Wm Denny 
ind Brothers, Limited ; : 

Messrs. Swan, Hounrer, ann WieHam RK HARDSON, | 
Limirep, Wallsend-on-Tyne, have secured a contract for 
« 110-ft. motor yacht which to a speed of | 
30 knots 

Messrs. Crompron Parkinson, Lourep, Bush House, 
Aldwych, London, W.C.2, and Messrs. Toe GeneRat | 
Evecrric Company, Limrrep, Magnet House, Kingsway. | 
London, W.C.2, have received orders to supply 1,600 | 
raction motors for new Tube motor coaches for exten 
London Passenger Transport Board's Tube 
Each firm will manufacture 800 motors. In 
existing types of rolling stock the space above the traction | 
not available for accommodation 
The new design of motor will provide increased motor 
capacity and, the same time, will permit of a suffi 
ently low floor the tors to allow for 
pMasenger accommodation | 
Nypevist & Hoim Axtresorac, Trollhittan. | 
Sweden, have recently completed the first of a series of 
Ihesel-eleetric railcars for the Iran State Railways The 
ear, which will be put into service the North Iran 
ino running from Teheran to the Caspian Sea, is fitted 
with 8.K.F, ball bearings, and the whole of the electrical 
equipment has been supplied by Messrs. Tar Swepisn 
Evecrricat Company (A.S.E.A.) The m 


attain 


sions to the 
Railways 
motors is 


passenye! 


at 


car above m<¢ 


~ MESSRS 


on 


car can ace 


modate 50 passengers 


LAUNCHES AND TRIAL TRIPS. 


NORDEN I'win-screw cargo and passenger motor 
ship; two-stroke, single-acting six-cylinder Burmeiste: 
ind Wain Diesel engi lrial trip, May 22 Main 
limensions, 430 ft., by 5° ft.. by 27 ft. 6 in Built by 


Denmark 
Limited 


Messrs. Nakskov Shipyard, Limited, Nakskov, 
or Messrs. The Norden Steamship Company, 


Copenhagen 


INKOSI Single-screw passenger steamer; quad 
ruple-expansion engine constructed by Messrs. The 
Wallsend Slipway and Engineering Company, Limited 
lrials, June 3. Main dimensions, 410 ft , by 56 ft., by 31 tt 


Built by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend, to the order of Mesars. Thos. and Jas 
Harrison, Liverpool] 

Crry or Cars Town 
Parsons-type turbines 
Launch, June 8 


Twin-serew cargo steamer 
with reduction gearing 


Main dimensions, 486 ft., by 62 ft., by 


single 


‘5 ft. Built by Messrs. Cammell Laird and Company, 
Lamited, Birkenhead, for Messrs. The Elleyman lean, 
ited, Liverpool 


ERING. 
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BOOKS RECEIVED. 

Ministry of Health. Rates and Rateable Values in England 
and Wales, 1936-1937 London: H.M. Stationery 
Office. [Price ls. net.] 

Government of India. Railway Department (Railway 
Board). Report by the Railway Board on Indian Rail- 
ways for 1935-1936. Volume I. Delhi: Manager of 
Publications. [Price 5 rupees 6 annas.] London: 
Offices of the High Commissioner for India. [Price 
8s. 9d.] 

British National Committee, The International Chamber of 
Commerce. Trial Census of Distribution in Six Towns. 
London: British National Committee, The Inter- 
national Chamber of Commerce. [Price 2s.]} 

The Need for Export. London: The Institute of Export. 

[Price 3s. 6d.} 


The Oil and Petroleum Year Book for 1937. Compiled by 


Water E. Skinner. London: Walter E. Skinner. 
[Price 10s. net.] 
Oil Burning. By Ir. H. A. Romp. The Hague: 


Martinus Nijhoff. [Price 12 guilden.] 

Machine Drawing for Students of Electrical Engineering. 
By A. Briper. London: Blackie and Son, Limited. 
[Price 4s. 6d. net.] 

Die landwirtschaftliche Verwertung stddtischer Abwdsser. 
By Cart Srey. Berlin: Julius Springer. [Price 
12 marks.] 


Biicher der Anstrichtechnik. Vortraige in Veranstaltungen 


des Fachausschusses. Book If. Edited by the 
Fachausschuss fiir Anstrichtechnik des Vereins 
deutscher Ingenieure und des Vereins deutscher 


“ Verbreitung anstrich- 


Chemiker durch die Gruppe 
V.D.1.-Verlag, 


technischer Kenntnisse.”’ Berlin : 
G.m.b.H. [Price 7.50 marks.] 

l'he British Corporation Register of Shipping and Air- 
craft. Rules for the Construction and Classification of 
Steel Ships and their Machinery. Glasgow: The 
British Corporation Register of Shipping and Aircraft. 
[Price 15s.] 

Proceedings of the Institute of British Foundrymen. 
Volume XXIX. 1935-1936. Containing the Report 
of the Thirty-Third Annual Conference, held at Glasgow, 
June 9th, 10th, llth and 12th, 1936; also Papers and 
Discussions Presented at Branch Meetings held during 
the 1935-1936. Edited by T. Maxkemson, 
Secretary. Manchester, 3: The Institute of British 
Foundrymen. 

Vitteilungen aus dem Institut fir Thermodynamik und 
Verbrennungsmotorenbau.  LEidgendssische Technische 
Ziirich. No.1. Messung und Berechnung von Kolben- 
temperaturen in Dieselmotoren. By Dr.-Inc. K. Hua. 
Ziirich: A. G. Gebr. Leemann & Co. [Price 6 Swiss 
francs. ] 

University of Toronto Engineering Society. Transactions 

Year Book. Toronto: University of Toronto 
Engineering Society. 

The Institution of Mechanical Engineers. Proceedings. 
Volume 134. 1936, November to December. Lon- 
don: Offices of the Institution. 

Strength of Materials. By Proresson ALFRED P. 
Poorman. Third edition. London: McGraw-Hill 
Publishing Company, Limited. [Price 18s.] 

Votor and Control Applications. By Grorce H. HALL. 
London : McGraw-Hill Publishing Company, Limited. 

Price 18s. ] 

Fluid Mechanics. 
and Mruron J. THompson. 
Publishing Company, Limited. 

Home Office, Factory Department. Form 329. Memo- 
randum on Electric Arc Welding. Third edition. 
London: H.M. Stationery Office. [Price 3d. net.] 

United States National Bureau of Standards. Supplement 
to N.B.S. Cireular No. C410. Abridged Volume 
Correction Table for Petroleum Oils. Washington : 
Superintendent of Documents. [Price 5 cents.] 

Electric Trains. Their Equipment and Operation. 
Including Notes on Electric Locomotives, Electro- 
Pneumatic Brakes, Regenerative Braking, Air-Operated 
Do etc. In two volumes. By W. A. AGNEW. 
London: Virtue and Company, Limited. [Price 45s. 
the two volumes. ]} 

I'he London Chamber of Commerce. 
Report of the Council. Work of the Year 1936. 
don: Offices of the Chamber. 

Department of Overseas Trade. 
Economic and Commercial Conditions in Angola. 
(Portuguese West Africa). February, 1937. By F. 
O'Meara. London: H.M. Stationery Office. [Price 
0d. net.] 

tir Ministry. leronautical Research Committee. Reports 
and Memoranda. No. 1731. Plane Table Method of 
Measuring Take-Off and Landing Flight Paths. By 


Session, 


and 


By Proressors RussEtt A. DopGE 
London: McGraw-Hill 
[Price 248.] 


rs, 
Fifty-Fifth Annual 
Lon- 


No. 667. Report on 


S. P. Osporne. [Price 2s. 6d. net.) No. 1734. Fudl- 
Seale Tests of Hartshorn Ailerons on a Bulldog. By 
\. E. Woopwarp Nvurr. [Price 2s. 6d. net.] No. 
1736. Wind Tunnel Tests to Determine the Efficiency 
f an Airscrew Working in Front of a Thick Section 
Wing. By D. W. Borrre and C. Catien. [Price 2s. 
net.) No. 1740. Note on Performance Data for Honey- 
comb Radiators in a Duct. By A. 8. HartsHorn. 
[Price 3s. net.) No. 1742. The Wing Stiffness of 
Monoplanes. By A. G. Puastey. With an Appendix 
on the Measurement of Wing Stiffness. By A. G. 
Pvestey and A. W. CLEGe. [Price 2s. 6d. net.] 
No. 1744. On the Erosion of Sparking Plug Electrode 


Materials and the Variation of Sparking Plug Voltage. 


By W. R. Desennam and F. G. Haypown. [Price 
3s. net.] London: H.M. Stationery Office. 
Verbal Notes and Sketches for Marine Engineer 


Marine Engineering Practice. 
Thirteenth edition. In two 
Technical Press Limited. 


Officers i Manual of 
By J. W. M. SourHery. 
volumes London : The 


[Price 50s. net the two volumes.] 








TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting th« 
reference numbers given. 

Mild-Steel Bars, round, for reinforced concrete, also 
angles, Tees and flats. Uruguayan State Electricity 
Supply and Telephones Administration, Montevideo ; 
July 13. (T.Y. 23,891 /37.) 

Centrifugal Pumps, two, electrically-driven, horizontal. 
single-stage, each to pump 2,250 gallons per minut: 
against a total head of 136 ft. The motors, which will b: 
direct-coupled to the pumps, should be continuously-rated 
three-phase, 400-volt, 50-cycle units. H.M. Trade Com 
missioner, Wellington, N.Z.; July 13. (T.Y.17,836/37.) 

Cast-Iron Concrete-Lined Pipes, 850, 4-in. and 6-in 
nominal internal diameter unlined, in lengths of 12 ft 
Wellington City Corporation, N.Z.; July 5. (T 
17,837 /37.) 

Rivets, cup-head, and countersunk-head. South African 
Railways and Harbours, Johannesburg; July 12 
(T. 17,858/37.) 

Valves and Pressure Gauges, comprising 21 safety and 
reducing valves ranging in bore from 0-5 in. to 2 in., 
and 21 4-in. dial Bourdon-type pressure gauges, each 
complete with syphon tube screwed ‘or fitting to bench. 
Public Works Department, Pretoria; July 9. (T 
17,862 /37.) 

Spigot and Socket Pipes, spun-iron, cast-iron, and steel, 
also specials. Singapore Municipal Water Department, 
London or Singapore ; August 9. (T.Y. 17,843/37.) 

Steel Bridgework, 234 tons, including bolts, nuts and 
rivets. South African Railways and Harbours, Johannes- 
burg; July 19. (T. 17,857/37.) 

Air-Conditioning Plant for gravure process rooms, 
Government Printing Works, Pretoria, Transvaal. Public 


Works Department, Pretoria ; July 2. (T. 17,863/37.) 








PERSONAL. 


Mr. J. A. L. Duncan, M.P., has been appointed 
Parliamentary private secretary to the Minister of 
Transport, the Rt. Hon. Leslie Burgin, M.P., while 
Mr. Denis O’Nertt has been appointed his private 
secretary. 

Mr. R. S. Hupson has been appointed Secretary of the 
Department of Overseas Trade in succession to Captain 
Euan Wallace, who goes to the Board of Trade as Parlia- 
mentary Secretary. 

The offices of the Ministry of Transport have been 
transferred from Whitehall-gardens, London, 8.W.1, to 
Metropole-buildings, Northumberland-avenue, W.C.2. 

Messrs. Srecrattom, Limirep, Friern Park, North 
Finchley, London, N.12, are to erect a new office block 
beside the existing building, thus doubling their office 
accommodation. 

Messrs. Coventry Macutne Toot Works, LiMiTED. 
Coventry, are building a new power house in order to 
cope with a 50 per cent. increase in output, planned as 
a result of recent extensions to their factory. 

THe Nationa SMOKE ABATEMENT SOCIETY is trans 
ferring its offices from Manchester to London, and on 
and after June 24 all communications should be sent to 
Chandos House, 64, Buckingham Gate, Westminster, 
8.W.1. 

Mr. H. Wartson-Jones, M.Eng., A.M.I.Mech.E., 
A.M.L.E.E., has relinquished his position with Messrs. 
Metropolitan-Vickers Electrical Company, Limited, to 
take up that of manager of Messrs. The Birtley Company, 
Limited, Birtley, Co. Durham. 

Tue Lonpon Mm.anp AnD ScorrisH Rarway has 
appointed Mr. N. L. Wallis, district engineer, Aber 
gavenny, to be district engineer, Stoke ; Mr. J. Elliott. 
assistant to district engineer, Liverpool Central, to be 
district engineer, Abergavenny; Mr. J. E. Bagguley, 
technical assistant to the Chief Mechanical Engineer. 
Euston, to be assistant works superintendent, erby 
locomotive department ; and Mr. E. 8. Cox, assistant 
works superintendent, Derby locomotive department, to 
be development assistant, Chief Mechanical Engineer s 
Department, Derby. 








PRINTING AND ALLIED TRADES RESEARCH ASSOCIA 
TION.—The seventh annual general meeting of the 
Printing and Allied Trades Research Association will bx 
held in the Library at Patra House, 10, Robin Hood 
court, Shoe-lane, London, E.C.4., on Wednesday, June 15, 
at 2.30 p.m. 


Fuvet-LNsecTION EquirMent ror Om ENGINEs.— 
useful little book of general notes on the care and main 
tenance of fuel-injection equipment for oil engines has 
recently been issued by Messrs. C.A.V.-Bosch, Limited, 
Acton, London, W.3. The pamphlet opens with som 
remarks on the construction and operation of the oil 
engine, then follows a list of oil-engine troubles and thei! 
remedies, in which is indicated a systematic procedury 
for locating trouble in as far as this is associated with 
equipment of the firm’s type. Finally, aseries of excellen 
illustrations which elucidate points raised in the “0! 
engine troubles” section, is included. Obviously, 
great deal of time and trouble has been ex sanded on the 
little work, which is well worthy of study by all who are 
concerned with oil-engine driven commercial vehicles. 
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NOTES FROM THE SOUTH-WEST 


CarpirF, Wednesday. 


The Welsh Coal Trade.—The Welsh steam-coal market 
again presented a very strong appearance last week. 
There was no sign of any falling off in demand on export 
account although shippers were reluctant to accept 
much further business over some time ahead owing to 
their inability to secure supplies. Outputs at the 
collieries were maintained on a good scale, but despite 
this, very little coal was available on the market. Pro- 
ductions of all grades were well sold over a long time 
ahead, while in several instances deliveries under standing 
contracts were in arrears. As a result, even forward 
business was difficult to negotiate while quotations were 
well sustained at high levels. A number of small 
inquiries were circulating on contract account, while 
the day-to-day demand was brisk. The French trade 
remained active while deliveries to South America and 
Italy were sustained at a good level. Exports from the 
docks continued on a fairly busy scale and shipments 
last week, though not so active as in the previous seven 
days, showed a good improvement over last year’s 
average. Shipments were 394,300 tons as against 
190,993 tons a year ago which, however, included the 
Whitsun holidays. From January | to June 5 this year 
exports totalled 8,777,300 tons as against 7,318,506 tons 
in 1936. The Egyptian State Railways, who recently 
purchased 530,000 metric tons locally, were inquiring 
for a further 70,000 tons for early delivery. Sellers 
again had only occasional small lots of large coals to 
offer, and in view of the keen demand for these kinds they 
were asking up to 27s. 6d. per ton. The washed small 
and sized kinds were particularly scarce and strong. 
Throughs were in good request and firm while cobbles 
and nuts were steadily held. Cokes were in insufficient 
supply to cover immediate needs and up to 60s. per ton 
was paid for best foundry, with other foundry descriptions 
ruling between 40s. and 50s. Patent fuel was firmer at 
26s. per ton. Pitwood was difficult to secure and 
Portuguese wood was strong at 34s. 6d. to 35s. 6d. per ton. 


The Iron and Steel Trade.—Strong conditions ruled 
in the iron and steel and allied trades of South Wales 
and Monmouthshire and no falling off in demand was 
evident. Works were generally fully engaged and 
although outputs were on a good scale, producers were 
unable to cope with the orders offering. They were 
chiefly concentrating on fulfilling standing contracts. 











NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—There has been practically no 
change in the state of affairs in the Scottish steel trade 
during the past week, and plant is being kept running 
at full pressure, as full at least as the raw material 
position will permit. In this latter connection there 
has been little change, but supplies are, if anything, 
a shade better. The demand for steel of all kinds 
continues strong, and producers are doing their utmost 
to satisfy their customers, all of whom have heavy 
commitments. The general inquiry has fallen off 
considerably, which is partially due to the fact that the 
possible date of delivery is very uncertain and so far 
ahead. In the black-steel-sheet trade a very strong 
tone prevails, and order books represent a very large 
tonnage which means the steady running of plant for 
many months to come. The uses to which light sheet- 
steel is being put nowadays are considerable and varied, 
and would seem to be on the increase, and there are 
many who think that the future prospects for this 
industry are exceedingly bright. Prices all round are 
strong and are as follows :—Boiler plates, 111. 18s. per 
ton; ship plates, 111. 8s. per ton ; sections, 111. 6s. 6d. 
per ton; medium plates, 11/. 15s. 6d. per ton; black- 
steel sheets, No. 24 gauge, in minimum four-ton lots, 
15l. 15s. per ton, and galvanised corrugated sheets, 
No. 24 gauge, in minimum four-ton lots, 191. 10s. per 
ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade the demand is still very strong, 
and makers have as much work on hand as they can face 
for several months. The re-rollers of steel bars are aiso 
very favourably placed, and as the supply of semies 
has improved slightly, the outlook is a trifle more satisfac- 
tory. Consumers keep up a constant pressure for 
deliveries, The following are the current quotations :— 
Crown bars, 121. 7s. 6d. per ton for home delivery, and 
lll. 178. 6d. per ton for export ; and re-rolled steel bars, 
11l. 98. per ton for home delivery, and 111. per ton for 
export. 


Scottish Pig-Iron Trade.—No increase can yet b® 
reported in the output of Scottish pig-iron, and every 
ton now produced is quickly absorbed. The consumption 
at the present time is on a very large scale, and the out- 
put for months ahead is fully covered. Recent imports 
from England, and also some from America, have eased 
the position a little, but much more would be necessary 
sufeee consumers’ present requirements were satisfied. 

rices are very firm, and are as follows :—Hematite, 

. 38. per ton, and basic iron, 5!. 7s. 6d. per ton, both 
delivered at the steel works; and foundry iron, No. 1, 
5. 15s. 6d. per ton, and No. 3, 5/. 13s. per ton, both on 
trucks at makers’ yards. 

_ Scottish Pig-Iron Shipments—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, June 5, only amounted to 166 


tons. Of that total, 156 went overseas and 10 tons coast- 
— During the corresponding week of last year the 
gures were 412 tons overseas and 26 tons coastwise, 


making a total shipment of 438 tons. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—The extent of trade revival in Sheffield 
is reflected in a further decrease in unemployment. The 
latest official statistics show that the figure is the lowest 
ever recorded since the Unemployment Insurance Acts 
came into force. Sheffield now has 17,886 unemployed, 
as compared with 60,000 between 1931 and 1932. Mr. 
C. Wade, manager of the Sheffield Labour Exchange, 
states that there is not a skilled engineer or steelworker 
unemployed in the city. About 90 per cent. of the un- 
employed are unskilled men. Sheffield Chamber of 
Commerce continues to handle a bigger volume of trade 
inquiries on both home and overseas account. Judged 
on the growing number of foreign inquiries in circulation 
it appears as if customers abroad are showing a stronger 
disposition to buy British goods. The latest include : 
from Brussels for drill chucks ; from Greece for farm and 
garden tools; from Portugal foriron, steel, and tin-plate ; 
from New Zealand for general ironmongery; from 
Montevideo for high-class steel goods of all kinds ; from 
Canada for engineering products ; from Egypt for saws 
and twist drills ; and from South Africa for machinery. 
Producers of raw and semi-finished materials are pushing 
ahead with schemes aiming at the broadening of output. 
Taken on the whole the demand has been maintained, 
though in some directions it is reported that buyers show 
a tendency to hold off the market until steel prices have 
become stabilised. Sheffield has become, in recent years, 
one of the most important centres in the production 
of magnet steel and magnets, and is keenly interested 
in the conference on “ Magnetism ”’ to be held at Man- 
chester University on July 1 and 2 under the chairman- 
ship of Professor W. L. Bragg. One of the lecturers 
will be Mr. D. A. Oliver, of the Permanent Magnet 
Association, Sheffield. He will give a history of the 
development of the various alloys now in use, and a 
summary of their physical and magnetic properties. The 
City of Sheffield Development Sub-Committee reports 
that inquiries have been received from a maker of electric 
equipment and a German chemical manufacturer with a 
view to setting up factories in the City. No decision has 
yet been reached. The lighter trades are busier. There 
is a particularly heavy demand for all types of special 
steels. Stainless steel is an active line, and producing 
works are operating to capacity. Acid- and heat- 
resisting materials are in demand for a variety of pur- 
poses. Tools of all types are in strong request. Stain- 
less farm and garden implements find ready sales abroad. 


South Yorkshire Coal Trade.—The export position has 
developed an unsatisfactory feature in that supplies are 
on the short side. Business is plentiful, but the amount 
actually being done is restricted owing to the lack of fuel. 
Despite keen competition from Poland, English coal is 
forcing its way back into several overseas markets. 
The demand for best hards and washed singles and smalls 
has been maintained. South Yorkshire prices are 
unchanged, but Derby and Notts washed smalls and West 
Yorkshire washed trebles, doubles and singles have 
advanced 6d. perton. The inland position has undergone 
no material change. Iron and steel works continue big 
buyers. The demand for small coal has been maintained, 
and difficulty continues in obtaining sufficient supplies. 
The market in foundry and furnace coke is of a strong 
description, and prices are steady at 35s. to 36s. per ton. 
Gas coke is firm at 37s. to 38s. per ton. Latest quota- 
tions are: best branch hand picked, 27s. 6d. to 29s. ; 
best South Yorkshire, 22s. 6d. to 24s. 6d.; best house, 
20s. 6d. to 22s. 6d.; best kitchen, 18s. 6d. to 20s. ; best 
Derby selected, 22s. to 22s. 6d.; best Derby seconds, 
20s. 6d. to 21s. 6d. ; best Derby brights, 19s. 6d. to 21s. 6d.; 
best large nuts, 20s. to 2ls.; and kitchen nuts, 16s. 6d. 
to 17s. 6d. 








Tue InstrruTion or Sanitary Enoivneers.—The 
summer meeting of the Institution of Sanitary Engineers 
will be held on June 18 and 19. The business meeting 
will take place at 6 p.m., on June 18, at the offices of 
the Institution, 118, Victoria-street, London, 8.W.1, 
while Saturday, June 19, will be devoted to a visit to 
the West Middlesex Main Drainage Works, Mogden, 
Isleworth. 





Royat Arm Force Disptay.—The eighteenth Royal 
Air Force Display will be held at Hendon on Saturday, 
June 26. Their Majesties the King and Queen have 
intimated that they will be present, and the Display 
will take the place of the special Royal Review of the 
Air Force, which would otherwise have been organised. 
For that reason, the programme will include a special 
mass fly-past of aircraft in formation. 


Wat Cuart or Nicket Cast-lron Compositions. 

Messrs. The Mond Nickel Company, Limited, Thames 
House, Millbank, London, SW , have sent us an 
interesting wall chart of recommended compositions of 
nickel cast-iron for specified applications. A list com- 
prising upwards of 300 component parts of engines or 
machines are given, each entry being followed by a key 
letter or letters. These letters refer the reader to a 
central table of recommended compositions, which 
includes also Mp eer at physical properties and 
particulars of the heat treatment, etl this be neces- 
sary or advisable. Recommended methods of adding 
nickel and chromium to cast-iron are given on the back 
of the chart, which is printed on stout cardboard and 
varnished. Copies of the chart may be obtained on 
application to the Mond Nickel Company. The informa- 
tion contained on the chart is also available in pamphlet 
| form, the reference number of which is BB 6. 








NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—Summer 
Meeting, Leicester, Monday, June 14 to Friday, June 18. 
Monday, June 14, 8.30 p.m., Grand Hotel, Leicester, 
Informal meeting. Tuesday, June 15, 10 a.m., The 
Wyggeston Grammar School for Boys, Leicester, Wel- 
come by the Lord Mayor of Leicester. ‘‘ Shoe Machin- 
ery,” by Mr. B. P. Cooper. 2 p.m., Various afternoon 
visits. 8.30 p.m., The De Montfort Hall, Leicester, 
Reception. Jednesday, June 16. 9 a.m., Various 
morning visits in Leicester. 9.20 a.m., Whole-day visit 
to Loughborough. Various afternoon visits in Leicester. 
7.30 p.m., The Grand Hotel, Leicester. Institution 
Dinner. Thursday, June 17, various whole-day excur- 
sions. 8.30 p.m., The Grand Hotel, Leicester, Recep- 
tion by Leicester and Leicestershire Engineers. Friday, 
June 18, various whole-day excursions. 


For Meetings of other Societies, see page 2 of Advertise 
ments. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Conditions in the Cleve- 
land pig-iron branch of trade continue very embarrassing. 
Scarcity of tonnage available for distribution is as acute 
as ever, and there seems little prospect of an early appre- 
ciable increase of supply. There are next to no stocks, 
and much of the meagre make is going into use at iron- 
masters’ own foundries. Home users are clamouring 
more than ever for larger deliveries against old contracts, 
declaring that the small quantities coming to hand under 
SS, system of rationing barely enable them to 

eep plant in operation, and that any further curtailment 
of supply would necessitate partial closing of works. 
There is no iron for shipment abroad. Market quota- 
tions are stabilised to the end of the year on the basis 
of No. 3 quality of iron at 101s. delivered on Tees-side. 

Hematite.—The stringent state of the East Coast hema- 
tite department is causing anxiety. Producers claim they 
are still able to meet current urgent needs of home con- 
sumers and to make a few small forward sales for 
domestic purposes, but they are increasingly reluctant 
to provide merchants with occasional parcels for the 
Continent under old contracts, contending they are not 
justified in releasing for export iron that is needed for 

ome use. Continental customers are prepared to buy 
extensively at much above recognised values for home 
business, which are ruled by No. 1 grade of hematite at 
123s. delivered North Eastern England and Scotiand. 

Basic Iron.—The nominal quotation of basic iron 
remains at 100s. There is none for sale, the whole of the 
heavy output passing into consumption at makers’ 
adjacent steel works. Supply is short, but deliveries of 
scrap are on an improved scale. 

Foreign Gre.-Consumers of foreign ore are fairly well 
placed as regards supplies, and have a good deal of ton- 
nage bought, but obstacles to new business are difficult 
to overcome. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are not keen to book orders at recently advanced 

rices. They have heavy contracts to execute and 

lieve that values will be, at least, maintained. It is 
doubtful whether purchases could be made below the 
equivalent of good medium qualities at 40s. delivered to 
local works. 

Manufactured Iron and Steel.—There are few new 
features in the various branches of semi-finished and 
finished iron and steel. Shortage of steel semies, not- 
withstanding large local production and some improve- 
ment in imports from the Continent, continues, and is 
causing inconvenience to re-rollers. There are still 
substantial arrears of delivery of foreign products to be 
made up. Heavy tonnage of finished steel is taken up 
for structural purposes, and manufacturers of ship- 
building requisites are kept well employed. Principal 
market quotations for home trade stand : Common iron 
bars, 111. 17s. 6d.; steel bars, 91. 10s. ; soft steel billets, 
7l. 17s. 6d.; hard steel billets, 91. 2s. 6d.; iron rivets, 
151. 128. 6d. ; steel rivets, 161. 2s. 6d. ; steel boiler plates, 
11l. 188.; steel strip, bridge and tank plates, 111. 8s. ; 
steel angles, 111. 0s. 6d.; steel joists, 111. 0s. 6d.; tees, 
121. Os. 6d.; heavy sections of steel rails, 101. 2. 6d. ; 
fish plates, 141. 2s. 6d.; black sheets (No. 24 gauge), 
15l. 158.; and galvanised corrugated sheets (No. 24 
gauge), 191. 10s. 

Scrap.—The scrap market is steady. Heavy steel is 
readily taken up at fixed prices, while machinery metal is 
promptly taken up at 90s., as is also heavy cast-iron at 
85s. Light cast-iron is selling at 72s. 6d. 

Imports of Iron and Steel.—Imports of iron and steel 
last month to the Tees from foreign ports and coastwise 
totalled 4,459 tons, 534 tons of pig-iron, 3,854 tons of 
crude sheet bars, billets, blooms and slabs, and 71 tons 
of plates, bars, angles, rails, sheets and joists. In the 
previous month unloadings amounted to 2,400 tons, 
consisting of 1,105 tons of pig-iron, 1,240 tons of crude 
sheet bars, &c., and 55 tons of plates, bars, angles, &. 
In the pre-war month of May, 1914, the imports reached 
5,018 tons of which 75 tons were pig-iron, 3,279 tons 
crude sheet bars, &c., and 1,664 tons plates, bars, 
angles, &c. 











Wick-Harsour Bripce.-—A new bridge, 200 ft. longs 
is to be built over the river at Wick Harbour, Caithness. 
in place of the existing bridge which was closed to vehicle, 
early this year owing to storm damage, 
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WELDED PRESSURE VESSELS 
FOR LAND PURPOSES. 


NEARLY three years commented,* 
publication by Lloyd's Register of Shipping of 


on the 


* Notice 


ago we 


No. 1646," that it promised to take eventual rank 
as an historical document for the reason that it 
sanctioned, at long last, the welding of tension 


The Rules then promulgated 
were still only tentative, and subject to modification 
in the light of further experience, but might be 
acclaimed, we suggested, as proof of the great advances 
that had been made in welding and in methods for th« 


seams in boiler shells 


non-destructive examination of welds. That th 
experience gained since that date, July, 1934, has 
been both favourable and instructive is now indicated 
by the much more detailed regulations, which the 


society has recently issued as a separate publication 
under the title of Requirements for Welded Pressure 
lV essela intended for Land Purposes. 

The new Requirements, which are obtainable from 
the office of the society, 71, Fenchurch-street, London, 
E.C.3, at the price of 5s. net, relate to vessels of al 
thickness not less than ¥ in. and operating at tem | 
peratures not exceeding 650 deg. F., but may be applied 
to vessels designed for higher temperatures, subject | 
to special consideration of the scantlings and the | 
routine tests required, when the designs are sub 
mitted for the society's approval, as it is specified they 
must be, in all cases, before construction is commenced | 
The fastenings covered are divided into “ fusion welds ” | 
and “ forge welds,” the former term including all | 
welded joints made by the oxy-acetylene or oxy- | 
hydrogen process, the metel-are process with covered | 
electrodes, or other electric-are processes in which the 
are and the deposited meta! are shielded from atmo 
spheric contamination. A ‘forge weld” is defined, 
for the purposes of the Requirements, as a weld made | 
by hammering or rolling, and in which no added metal 
is included. The classification adopted for fusion 
welded pressure divides them, according to 
the working conditions and the joint efficiency required 
by the given formule into three categories, each with 
a code of tests to be applied to specimens and to the 
comple ted work Forge welded vessels are separately 
considered 

In addition to 


vessels 


the specified tests mentioned, the 


* See Enornererrc, vol. exxxviii 174 (1934) 
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a convenient pocket size but 


would be improved by the addition of an index, contains 
illustrations of typical acceptable methods of attaching 


flanges to 


branches 


| dished and flat ends to cylindrical shells ; 
compensating rings, and boxes to shell plates ; 
Directions are 


given 


for 


branches, 
and 


the 


inspection of materials, work in progress, and plant. 
be 
observed by firms seeking inclusion in_ the list of 
firms recognised by the Committee of Lloyd’s Register 
for the manufacture of the highest class (Class 1) of 


Particulars 


welded-pressu 


are 


also 


Te Vv easels, 


of the 


given 


such as 


boiler 


conditions to 


drums and 





shells, and the steps to be taken to ensure that the 








Low-Tpnston SWITCHBOARD. 


qualifying standard is subsequently maintained. In 
an appendix are noted the names of eight firms which 
are thus qualified as at April, 1937, two being British, 
two Swiss, two in the United States, and one each 
in Germany and Czechoslovakia. 








The 
n of 


Tue Instirution or ELectricaL ENGINEERS. 
Committee of the Wireless Section of the Institutior 
Electrical Engineers has nominated Mr. T. Wadsworth, 
and that of the Meter and Instrument Section _has 
nominated Mr. H. Cobden Turner to be chairmen of the 
Committees of these Sections to fill vacancies which will 
oceur on September 30. 
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EARTHQUAKES AND BUILDINGS. 


THE mutual relationship which exists between 
the progress of civilisation and the achievements 
of engineers leads naturally to new fields of research 
for the pioneers of our profession, whose horizon 
|thus recedes with the advance of engineering. 
|The growth of cities and communities in parts of 
| the world which formerly were only sparsely 
| populated has given rise to the development of 
jp irrigation schemes on the one hand, and 
|extended systems of transport on the other. At 








1933, at Long Beach, for apart from the interesting 
facts stated by the author, his treatment of the data 
indirectly indicates the complicated nature of the 
problem thus presented to engineers. In this 
instance, as is generally the case, the wide variety 
of the structures affected does not make for easy 
analysis, but the difficulty was overcome by confin- 
ing the study to a class of masonry building which 
was most widely used—with the exception of wood- 
framed structures. The information to hand 
afforded a means of estimating the ‘‘ percentage 
damage ’’ by the aid of a procedure that led to 
results depending on the ratio of cost for the 
necessary repairs to the original cost of a building. 
It was in this manner found that structures erected 
on the softer and more recently deposited alluvium 
with ground-water from 2 ft. to 10 ft. below the 
surface suffered rather less damage than did similar 
buildings situated on slightly older and firmer 








various stages in the procedure along unbeaten 
tracks we are confronted with new problems, such 
as that connected with the loss of life and property 
incurred by large earthquakes. Notwithstanding 
the fact that the British Isles have so far been 
immune from serious consequences on this account, 
engineers in this country share with their colleagues 
abroad a common concern in the design of buildings 
to withstand disturbances in the earth. Official 


alluvium with the ground-water not so close to the 
surface. These conclusions, however, require modi- 
fication when different heights above sea-level are 
implicated in the analysis, since the observed 
damage done at places situated on higher ground 
proved to be greater than that for sites near the 
old bed of a river, on the beach, or below a bluff. 
A special value is attached to the foregoing obser- 
vations, due to the fact that the effect of such dis- 
continuities in the earth’s crust on the disturbed 








reports on the damage done in these circumstances 
usually contain many references to faulty material 
and workmanship, but lack of knowledge on the 
scientific aspect of the matter is also a source of 
weakness. We may therefore point the moral and 
adorn the tale told in these unwelcome publications, 
by remarking that the things referred to are not 
for the best, nor as they ought to be; but still 
they are better than that which is downright bad. 

A considerable amount of reliable data relating 
to distant earthquakes has been accumulated and 
analysed during the past half century, but this is 
only of secondary value to civil engineers, since 
there are good grounds to support the view that 
only near earthquakes cause extensive damage to 
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motion of buildings is not yet clearly understood, 
and the conditions may occur in any centre of 
population, particularly in seaports. 

Moreover, the last mentioned point bears on a 
notable tendency of the earth at certain places to 
vibrate with a particular frequency, as if the areas 
in question resembled large flat plates that were 
capable of executing oscillations - independently 
of the surrounding regions. This sometimes leads 
to appreciable variations in the relevant amplitude 
occurring within comparatively short distances, 
and we are at present unable to account for the 
abnormal motion. The practical significance of 
the matter becomes apparent when consideration 








is given to the possible case where the natural 
frequency of vibration for a building, or a principal 
part of it, approximately coincides with the pre- 
dominant period of the supporting strata. Here 
the very undesirable phenomenon of resonance 
is liable to contribute to the damage done, for while 
failure would in general be initiated by the surface- 
waves of relatively low frequency, subsequent 
resonance with waves of a higher frequency would 
tend to aggravate cracks made previously by the 
first impact. That this is a possible contingency 
at some places is demonstrated by the results of 
tests carried out on buildings at Long Beach, having 
heights within the range of 15 ft. and 186 ft., 
since the experiments showed the fundamental 
period of oscillation for almost all the shorter 
systems to be about ()-32 second, and this periodic 
time seemed also to represent the predominant 
period of the ground. Further, the same periodicity 
was assigned by the investigators to secondary 
waves which appeared on the records for some of 
the higher buildings, thus demonstrating that 
the characteristics for the underlying strata may 
manifest themselves in a number of ways. But 
for certain conditions and similar kinds of founda- 
tion, this resonance effect would, on the average, 
influence shorter much more than taller buildings, 
regard being had to the limited number of probable 
modes of vibration for actual structures ; therefore, 
further investigation into the matter should make 
for increased safety with respect to the short type 
of buildings which constitute the greater part 
of many towns and cities. It is easily seen that 
the combined effect of such factors renders it 
extremely difficult to determine experimentally 
the natural frequency of the structural systems 
involved, without recourse to tests in which the 
buildings are caused to vibrate in modes containing 
two or three nodes, when the “‘ natural frequency ” 
of the ground would not greatly affect the recorded 
motion. 

Another practical aspect of the subject was 
elucidated when the structures affected at Long 
Beach were studied according to the number of 
storeys, as it was then found that the “‘ percentage 
damage "’ decreased with increase in the number 
of storeys; the figure amounted to 23 per cent. 
for one-storey buildings, 21 per cent. for two 
storeys, 16 per cent. for three storeys, and only 
12 per cent. for four storeys. It is not, however, 
to be inferred from these ratios that slender struc- 
tures are always liable to less damage than those 
more rigidly constructed, in view of the observation 
that isolated buildings suffered more damage than 
others with two or three sides adjoining other 
structures. An additional set of factors, which 
cannot easily be identified with the aid of the 
published information, would seem to have operated 
simultaneously at Compton, since the data for that 


place showed that houses suffered much less damage 
| 


than did commercial buildings of the same class ; 


attention may be drawn to the marked difference | 


by reference to the fact that while 47 per cent. of 
the houses were damaged to an extent estimated 
at less than 5 per cent. of the original cost, more 
than 50 per cent. of the commercial buildings were 
completely destroyed. For obvious reasons we 
cannot base general conclusions on a particular 
instance of this kind, but the foregoing figures, 
along with those derived from other sources, gives 
rise to a point of first importance to insurance 
companies undertaking this class of risk, relating 
to the practical limits within which it is permissible 
to group together masonry and steel-framed struc- 
tures for actuarial purposes. This question alone 
indicates the need for the continued examination 
of the general problem, with a view to facilitating 
the process of assigning the implied limits to the 
two classes of structural systems. 

The safety of dams is a problem of outstanding 
importance in this connection, particularly when 
the structures are built near or on inactive faults 
in the earth, such as is the case with the Morris Dam, 
Pasadena. In the course of designing the special 


provisions made on this account, each instance must 
be considered on its merits, since the arrangements 
utilised commonly lower the gravest frequency 
for a prescribed dam, as is exemplified by the 
above-mentioned case, where use is made of an 
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}open joint along which motion can take place 
| without serious consequences. Apart from demon- 
|strating that the natural period of oscillation is 
| approximately 0-165 second, the records of the 
| disturbed motion produced on the dam by blasting 
| operations carried out some 3 miles away in the 
| upstream direction clearly indicate the sensitiveness 
| of such structures to external sources of disturbance. 
Maybe on some future occasion it will be possible 
to subject a given dam to the effect of explosions 
initiated under similar conditions at points situated 
some distance away in both the upstream and down- 
stream directions, and thereby add to our knowledge 
on the disturbed motion of breakwaters, as well as 
dams. The dimensions and the type of dam 
would, along with other factors, influence the natural 
frequency to an extent which may well be illus- 
trated by subsequent tests on the Searsville Dam ; 
this gravity type of dam consists of interlocking 
blocks of concrete, and measures 290 ft. in crest 
length, with thicknesses of 51 ft. and 3 ft., respec- 
tively, at the base and top, these levels being 80-5 ft. 
apart. The surface of the lake was about 20 ft. 
below the top at the time when forced vibrations 
were induced on the system, but although the 
available mechanism proved to be inadequate for 
the purpose of deriving a resonance graph of the 
required form, it was estimated that the periodic 
time is of the order of 0-08 second. The frequencies 
for these dams are relatively high compared with 
the figure usually associated with dangerous dis- 
turbances in the earth, but it does not follow that 
they would be unaffected by near earthquakes, in 
view of the wide range of frequencies which generally 
appear on seismograph records. Since the factors 
that influence the disturbed motion of dams include 
the energy carried by a given wave and the elastic 
properties of the supporting strata, in this connection 
it is conceivable that additional tests would enable 
us to assign a permissible range of dimensions to 
foundations of solid rock, and another range to 
ground of a more yielding nature. Theoretical 
considerations alone point to what may be called 
the “slenderness ratio’’ as one of the principal 
factors, but this, in turn, depends partly on the 
effective mass of the impounded water and partly 
on the nature of the foundations, for a dam may 
or may not move with the ground during an earth- 
quake of specified intensity. The problem is as 
attractive as it is difficult to solve; whence the 
need for further experiments on as many types of 
dam as possible. 

At the present time the idea of vibrations enters 
into engineering science by way of the atomic 
theory of matter and the theory of combustion, 
but the most striking manifestations of the motion 
is associated with earthquakes, for they show as 
few other experiences do what slight difference of 
circumstance transforms grandeur to dust. 














EXTENDED LOCOMOTIVE RUNS. 


In the palmy days of the old London, Brighton 
and South Coast Railway each locomotive carried 
| its driver’s name in gold letters in its cab. It was 
| the acme of the one-man-one-engine policy, a policy 
| which had an undoubted advantage in the main- 
ltenance of the engines, and, in the case of the 
Brighton, considerable publicity value, for the 
smart appearance of the engines was widely recog- 
nised. In these days, however, the pressure of 
economic necessity has forced the railways to a 
complete change of operating method. It is no 
longer permissible to limit the earning capacity of 
a valuable machine to the working hours of the man 
in charge of it, particularly in view of the reduced 
elasticity in those hours imposed by modern labour 
conditions. As a result, we have the pooling of 
engines and an inevitable loss of the personal 
interest in their locomotives which distinguished 
the engine crews of past days. 

These reflections are brought to mind by a paper 
on “What Has Been Accomplished Extending 
Locomotive Runs ?”’ read at the 1936 Annual Con- 
ference of the American Traveling Engineers’ 
Association, because, as the resulting discussion 
showed, the real advantage of extended runs does 
not lie in the continuous hauling of a particular 
train by the same locomotive over distances up to 












and even exceeding a thousand miles, but in keeping 
the locomotive at work as continuously as possible. 
In fact, the measure of the efficient use of the engine 
power of a railway may be expressed in inverse 
ratio of the average time spent by its engines in 
sheds and shops. The same idea has been enunciated 
elsewhere as the ratio of train-miles per engine in 
steam to train-miles per engine on the line. It is 
indeed often found expedient not to run a loco- 
motive through the maximum distance, but to 
change engines at some intermediate point, if, 
through the exigencies of the time-table, the change 
will enable fuller use of the machines to be obtained, 
and again, where the conditions require the employ- 
ment of a more powerful machine over part of the 
run, there is no object in continuing to use it over 
the remainder of the distance where-a lighter engine 
can do the work equally well. It is clear that in 
American practice an average engine mileage of 
10,000 a month is becoming common, with a prospect 
of still better figures materialising in the near future. 
No doubt, the great length of many of the systems, 
with the resulting continuous operation of passenger 
trains throughout the twenty-four hours, is of great 
assistance in obtaining a high average, but this does 
not apply to all the lines concerned. The valuable 
economy in stock following on this intensive use of 
power is obvious, and a case is quoted in which 
raising the average monthly mileage of a batch of 
passenger locomotives from 3,180 to 9,960 enabled 
ten machines to do the work previously distributed 
among thirty. This, no doubt, is an extreme inst- 
ance, but the increased capital cost of locomotive 
power emphasises the importance of savings in this 
direction. In addition, there was general agreement 
at the meeting that continuous work is beneficial 
to the locomotive itself. Not only does the con- 
tinuous maintenance of a high temperature avoid 
the strains to the boiler set up by frequent cooling, 
so that there is less trouble with cracked firebox 
plates and broken stays, but the boilers actually 
remain cleaner with less formation of scale when, 
as seems to be becoming a usual practice, they are 
run without washing out for periods up to thirty 
days. 

Obviously, for such extended running specia 
measures are necessary to overcome the resulting 
difficulties, and in passing, it may be mentioned that 
in no case is long distance non-stop running referred 
to. In that respect in fact, no other country has 
done so much as our own, and, no doubt, the rela- 
tively high quality of the coal burnt on our railways 
is a valuable contributory factor in this state of 
affairs. The troubles dealt with are all in connection 
with the boiler, and may be summarised as the 
problems of keeping sufficiently clear from obstruc- 
tive matter the water space, the grate and the ash- 
pan. As far as the water is concerned, very care- 
ful watch has to be kept on the degree of hardness 
and in many cases hydrometer readings of the con- 
tents of the boiler are taken at sheds. Both pre- 
treatment of water and the use of boiler compounds 
are necessary, the extent of these being adjusted to 
the nature of the feed. Further, to avoid accumula- 
tion of precipitates, frequent blowing down must be 
resorted to, not only at terminals, but on the road. 
It was stated that in practice, enginemen acquire 
a wonderful instinct in the operation of a blow-down 
valve, both as to when and for how long it should be 
used, but several speakers were in favour of a con- 
tinuous blow-down, such as is being fitted on the 
L.M.S. A small differential valve is usually provided, 
which opens automatically with the opening of the 
regulator, and the nozzle used is commonly up to 
half an inch in diameter in accordance with the size 
of the locomotive. In the case of lines with heavy 
gradients, some doubt was expressed as to the 
advisability of permitting such a definite drain on 
the boiler, as the driver may have to be sparing of 
the feed to keep steam on a long ascent. On the 
other hand, the continuous blow-down requires no 
skill in handling, a point in its favour, particularly 
as in the United States improving conditions are 
allowing of the re-employment of enginemen who 
have for several years been off the footplate, through 
no fault of their own, and are consequently un- 
familiar with the changes in operating conditions. 
The waste of water through continuous or frequent 





blowing down was not denied, but emphasis was laid 








JUNE II, 1937.) 


ENGINEERING. 


667 








on the immense value of getting rid of the solid 
matter from inside the boiler, and in this connection 
it was also mentioned that if long hours of standing 
between runs could be avoided, “‘ baking ” of such 
matter on the tubes in the form of scale was avoided 
also. 

Turning to the grate, a thorough knowledge of the 
coal consumed was insisted on. Widely differing 
types are frequently burnt in the same locomotive 
when operating over extensive divisions, and each 
requires individual treatment. Rocking grates are 
universal in America and automatic stokers very 
common, with thin fires of small coal spread evenly 
over a big area and only about 14 per cent. to 18 per 
cent. air-space. The rocking must be carefully done, 
as too vigorous use of the rocking gear is liable to 
waste fuel besides damaging the lower flues by 
flinging cinders into them. What is required to pre- 
vent the formation of clinker is just sufficient move- 
ment to “‘ break the seal” between the movable 
sections of the grate, and the intervals of time 
between such rockings depend on the quality of the 
coal burnt. Every 50 minutes was advocated by one 
speaker from a line using an inferior coal with as 
much as 5 per cent. or 6 per cent. of sulphur. The 
accumulation in the ash-pan is, of course, consider- 
able, but generally speaking, there does not seem 
to be much difficulty in arranging to dump the ashes 
at suitable intervals, though on one line an auxiliary 
container has been provided with a conveyor to 
take the ashes to it from the ash-pan. 

As regards the engine proper, if this is kept in 
first-rate condition between cycles of extended run, 
practically no attention is required beyond occasional 
lubrication of the big-ends and tightening up a nut 
or two. An example of what is being done is given 
for the Florida East Coast Railway, where certain 
passenger engines are running daily four trips of 
105 miles, or two of 250, “cutting out” every 
15 days for boiler wash-out and once every month 
for inspection in addition. This results in an average 
mileage of about 14,000 per month, and is done with 
a continuous blow-off cock discharging, through a 
js-in. orifice, four gallons of water per minute at 
200-lb. pressure, though on one district where the 
water is bad, it is necessary to supplement the con- 
tinuous blowing by occasional use of a hand-operated 
valve. Hydrometer readings are taken on arrival 
at terminals and the amount of blowing down done 
there is regulated accordingly, but if over 150 grains 
of dissolved solids per gallon are present, a double 
blow-down is given, i.e., the glass is filled and the 
boiler blown out twice. These figures given for 
United States practice will doubtless be of interest 
in view of what is being done in this country. 








THE CONVERSAZIONE OF THE 
INSTITUTION OF CIVIL ENGINEERS. 

Many distinguished guests were present at the 
Conversazione of the Institution of Civil Engineers, 
which was held in the Institution building in Great 
George-street, on Wednesday, June 2. The members 
and guests were received by the President, Sir Alex- 
ander Gibb, and Lady Gibb, and music and other 
forms of entertainment were provided as on former 
occasions. After the reception, the opportunity was 
taken to unveil a tablet to Thomas Telford, the 
ceremony being performed by the President. Three 
lectures were delivered during the evening, one by 
Captain G. C. C. Damant, on “ Reaching the Depths 
of the Sea,” another by Mr. O. Borer, entitled ““ The 
Fen Floods,” and the third by Mr. C. F. Snowden 
Gamble, on “ The Empire Air Mails.” In addition, 
there was the usual exhibition of engineering models, 
scientific apparatus, and so on, of which some par- 
ticulars are given below. 

It is appropriate in connection with the unveiling 
of the Telford tablet that special attention should 
have been devoted in the exhibition to road con- 
struction, the Ministry of Transport Roads Depart- 
ment illustrating the development of methods of 
construction of roads and bridges from Roman 
times to the present day by means of drawings, 
photographs, samples and models. Three items 
in this exhibit of particular interest were an actual 
section through Watling-street, taken in Hereford- 
shire, which was presented by Mr. G. H. Jack, and 
two other actual road sections, one to Macadam’s 


specification, and the other to Telford’s specifica- 
tion. The section through Watling-street, which 
dates from the second century A.D., consisted of a 
surface dressing, followed in descending order by 
layers of small cobbles, coarse sand, large cobbles 
and a gravel and lime concrete base. Among the 
drawings and models dealing with road construction, 
Mr. J. H. Walker exhibited specimens illustrating 
such points as the design and methods of construc- 
tion of interlocking joints in concrete roads and 
pavements, the crack control of similar roads and 
pavements, and the crack control of mass concrete 
in large retaining walls. Mr. H. W. S. Husbands 
showed a small-scale model for a scheme for a road 
bridge at Charing Cross, the scheme providing a 
120-ft. double-way route, nearly two miles long, 
from Piccadilly-circus to Waterloo station, with 
access and egress facilities at four points north of the 
river. The Building Research Station and Road 
Research Laboratory exhibited the vibration 
compacting machine developed at the Research 
Station to eliminate as far as possible the large 
variations due to the personal factor when mortar 
cubes are hand compacted. This machine was 
spoken of at the recent International Association 
for Testing Materials Congress, referred to on page 
498, ante. Another exhibit was a model of a vibrator 
for controlling the moisture content of concrete 
aggregates. In this machine, the aggregate is filled 
into a vibrating container fitted with a porous 
bottom, and is sprayed with water during filling. 
When the container is full the aggregate is struck 
off level at the top, the supply of water is turned off 
and the vibration continued for a fixed period, 
usually 30 or 60 seconds. Since the conditions are 
arranged so that only a fixed and predetermined 
amount of water is added at the mixer, the control 
of concrete quality is taken out of the hands of the 
dperator. 

A somewhat unusual exhibit was shown by the 

Forest Products Research Laboratory in the form 
of apparatus for testing the roughness of wood 
surfaces after planing. This apparatus consisted of 
a rotating arm carrying a 30-c.p. Pointolite at its 
free end, the lamp throwing a parallel beam of light 
on to the wood surface at the centre of rotation. 
The Pointolite and wood could be rotated in a 
horizontal plane, the light scattered by the surface 
being collected by a stationary photo-cell placed 
as nearly as possible in the plane of rotation. The 
photoelectric current was measured by a Lindemann 
electrometer so arranged that the light scattered 
at any angle was given directly as a percentage of 
the maximum scattered intensity. Another exhibit 
by the same laboratory was a working model of a 
tumbling drum for testing fibre-board and other 
cases. The model was a half-sized reproduction 
of a hexagonal tumbling drum, 7 ft. in diameter, 
which rotates at 1 r.p.m. with its axis horizontal. 
Guides and baffles are formed on the internal faces 
of the drum, so arranged that the container falls 
on its corners, edges, and faces as the drum rotates. 
The guides and baffles can be set in predetermined 
positions based on the dimensions of the container 
so that strictly comparative tests can be carried 
out. 
Mr. 8S. H. H. Barratt showed new types of sound- 
insulating materials and methods of erection, to- 
gether with apparatus for recording sound levels. 
Two lengths of metal tubing of rectangular cross- 
section were exhibited, one being unlined and the 
other lined with a 1-in. layer of “ Paxfelt ” insula- 
ting material. Arrangements were made by which 
one end of the tubes could be closed with a shutter 
carrying an electric bell, the effectiveness of the 
insulation being obtained by listening to the inten- 
sity of the sound at the open end of the tube or by 
recording it on a sound-level meter made by Messrs. 
General Radio Company. In general, it is desirable 
that the lining should extend to 15 times the dia- 
meter of the tube, but in spite of the fact that it 
extended a somewhat shorter distance in the case 
of the tube exhibited, the insulating properties of 
the Paxfelt lining were most striking, the noise 
of the bell being only just audible with the lined 
tube, and strongly audible with the unlined tube. 
Measured on the meter, the two tubes recorded 
64 and 78 decibels, respectively. 





finder for derricks, described in ENGINEERING, 
vol. cxl, page 327 (1935), together with a model 
derrick on which the appliance could be demon- 
strated. All the ties on the derrick were provided 
with spring balances on which the tension could be 
read directly, and the struts were made telescopic 
with a compression spring and scale at the joint, 
so that the compressor could also be read. It was 
thus possible to compare the readings on the stress 
finder with the actual tensions and compressions 
in the derrick members, and a very close accord 
was shown in every case. Mr. Linder also exhibited 
a model of a telescopic mast suitable for light aerials 
and radio transmission in fixed positions or on 
moving vehicles. The standard mast when closed 
is 8 ft. 6 in. long and weighs only 17 1b. in Birma- 
bright, or 50 1b. in brass. The height when extended 
is 26 ft., and the mast can be raised or lowered by 
one man in three or four seconds. The mast consists 
of four tubes located eccentrically the one within 
the other, the fact that they are eccentric econo- 
mising space, as clearance is necessary on one side 
only to take the cables by which the extension is 
effected, and also to give a three-point loading. All 
the sheaves over which the exterior cables pass 
are mounted externally, there are no screw threads 
in the design, and there are no cables of a greater 
length than 25 per cent. greater than each exterior 
piece, so that there is no danger of the wires be- 
coming entangled. 

Another exhibit which has been previously 
described in our columns was a gauge intended for 
the measurement of earth pressure, designed and 
constructed in the engineering department of the 
University College of Swansea. This gauge, which 
was described on page 561, ante, is designed for the 
direct measurement of the lateral pressure on walls 
and bins, and was shown by Dr. A. A. Fordham. 

The General Post Office exhibit consisted of the 
Holborn tunnel gas detector, and cable and wire 
vibrators. The gas detector, is on the principle of 
the Wheatstone bridge, two of the arms being made 
of fine platinum wire, which is kept hot by the 
bridge current. One of these hot arms is located 
at the point where the tests are to be made for 
inflammable gas, the other being in the home end 
set. The set is designed to work from a 50-volt 
exchange battery, compensation being made for 
any change in battery voltage. The bridge is first 
balanced by using a galvanometer. This is then 
disconnected and replaced by a Weston relay, 
which remains permanently in the circuit. When 
inflammable gas reaches the active element it burns 
on the surface of the platinum and increases its 
temperature. This raises the resistance and throws 
the bridge out of balance. When the bridge is 
40 millivolts out of balance the Weston relay 
operates, ringing a bell, lighting warning lamps, 
and starting a fan to clear the inflammable gas. 
Indicators of this type are installed in cable tunnels 
in London, the controls and alarms being centralised 
in telephone exchanges. The cable vibrator exhi- 
bited by the General Post Office was for full-sized 
cables, the test being for fatigue resistance. The 
cable is held in a suitable frame and is connected to 
an eccentric driven by a motor at its centre, the 
eccentric giving 1,000 vibrations per minute. A 
partial vacuum is maintained within the cable by 
a vacuum pump, the vacuum being destroyed when 
a crack is formed. When this occurs, the electrical 
circuit is broken and the machine stops. The 
wire vibrator shown is for determining the amount 
of creep of line wire under practical working con- 
ditions, the wire being fastened to insulators at one 
end and loaded by means of a weight and lever 
mechanism at the other. It is kept in vibration by 
means of a solenoid coupled to it near its centre. 
Examples of colour-control handles for machine- 
tool operation, together with types of colour controls 
for machines to replace instruction plates and 
overcome language difficulties, and production charts 
used with these controls, were shown by Mr. G. L. 
Murray. Mechanical calculators for preparing the 
charts for use on the machines concerned, and 
various types of speed selectors for workshop use, 
were also shown by the same exhibitor. These 
appliances were fully described in ENGINEERING, 
vol. cxli, page 342 (1936). 











Mr. L. Linder exhibited the very simple stress 





Sir Robert Hadfield, F.R.S., exhibited specimens 
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from a research on the effects of repeated heating and 
cooling, with special reference to heat-resisting 
steels. For these tests the specimens were re- 
peatedly heated and quenched in water from various 
high temperatures, this treatment providing a 
comparatively rapid method of determining sus- 
ceptibility to deformation and cracking. Specimens 
illustrating improvements in welding by the use of 
Hadmang electrodes and welding rods were also 
shown, and experimental demonstrations were given 
of thermal effects on the magnetic, electrical, and 
other properties of metals and alloys. These 
exhibits were generally similar to those by Sir 
Robert Hadfield at the Royal Society conver- 
sazione, described on page 558, ante. 

A balance for the wind tunnel at the Royal Naval 
College, Greenwich, was shown by Mr. F. W. Thorne. 
This apparatus, which was constructed in the 
workshops of the engineering laboratory of the 
College, is described on page 661 of this issue. 

We may conclude our description of the exhibits | 
by a brief reference to the display of television | 
apparatus, exhibited by Mr. G. W. Godfrey and | 
Mr. A. 8. Radford. This display effectively showed, | 
by means of models, diagrams and photographs, | 
the sequence of events which take place from the 
viewing of the scene by the Emitron camera to the | 
reception of the image on the television receiver. | 
\ receiver with glass panels was shown to pened 
the arrangement of valves and other parts in the 
interior to be seen, and two receivers were in| 
operation to illustrate the excellent reception that 
is now possible with a home set. 














THE INTERNATIONAL RAILWAY 
CONGRESS, PARIS. 


Tue thirteenth session of the International Rail- 
way Congress, which has been held in Paris in the 
course of this and last week, in accordance with 
the announcement made on page 527, ante, comes 
to a conclusion to-day, when the final plenary 
meeting and closing ceremony will be held. Some 
550 delegates from railway administrations in many 
parts of the world have attended the Congress, and 
the discussions have been carried out effectively in 
the English, French and German languages in 
accordance with precedent. We may remind our 
readers that the subjects for discussion at these 
congresses, which are usually held at intervals of 
about three years, are decided upon at previous con- 
yresses, and reports on each subject selected are 
prepared by a number of reporters, each of whom 
covers a wide geographical area. These reports are 
published in the monthly Bulletin of the Inter- | 
national Railway Congress Association, and are | 
then summarised by a special reporter whose | 
report, usually further summarised, is presented | 
for discussion at the Congress, together with his | 
recommendations. At the present Congress, 13 sub- | 
jects have been considered, and to deal with them | 
the meetings have boen divided into five sections, as | 
follows : Ways and Works ; Locomotives and Rolling | 
Stock; Working; General; and Light Railways 





meetings have been devoted to each question, 
although some have been disposed of in one meeting 
and in other cases two sections have combin 
for the discussion of the same question. Since at 


| The inaugural meeting then terminated. 


| been published in the issues of the Bulletin for 
and Colonial Railways. In most cases two sectional April and May last. The first report, by Mr. E. 
Wanamaker, covered North and South America, 


ed | dealt with Germany, Poland, Denmark, Norway, 
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of the President of the French Republic, who agreed 
to act as Honorary President of the Congress, while 
the Minister of Public Works, M. Bedouce, agreed 
to act as Honorary Vice-President. M. Bedouce 
welcomed the members of the Congress and stated, 
on behalf of the French Government, that France 
greatly appreciated the honour done in selecting 
Paris as the venue of the 13th session of the Inter- 
national Railway Congress. He also expressed 
appreciation of the progress made by railways 
during the last few years and hoped the work of 
the present Congress would result in further 
progress. 

M. Rulot, President of the Permanent Commission 
of the International Railway Congress Association, 
thanked the President of the Republic for the 
honour of his presence at the inaugural meeting, 
and also thanked M. Bedouce for his welcome, 
which he said, reflected the courtesy with which 
all members had been received by the French 
Authorities from the first. Continuing, M. Rulot 
paid a tribute to the memory of the members of 
the Permanent Commission who had passed away 
since the Cairo Congress in 1933, mentioning among 
them the Rt. Hon. Viscount Churchill and Sir Frede- 
rick Palmer. After briefly reviewing the questions 
to be discussed at the Congress, M. Rulot invited 
M. le Baron de Rothschild to accept the actual 
presidency and MM. le Besnerais and Henry Gréard 
to act as vice-presidents. M. le Baron de Rothschild 
then took the chair as President of the Congress, 
and after paying homage to the President of the 
Republic in the name of all the railways represented 
at the Congress, emphasised the value of the work 
done by the International Railway Congress Associa- 
tion since its inception in 1885. He reminded the 
meeting that the present was the third occasion on 
which a session of the Congress had been held in‘ 
Paris. The difficult circumstances at present obtain- 
ing, he said, added capital importance to the work 
of the Congress in improving the economic rela- 
tions between nations. Competition from other 
methods of transport had greatly disturbed railway 
operating economics, but the railways had taken 
energetic steps to bring their methods up to date 
in all respects ; this would be conclusively shown 
by the reports to be brought before the Congress. 
M. de Rothschild, after extending a welcome to all 
the foreign delegates, proposed MM. de Boysson, 
Cambournac and Ghilain as general secretaries for 
the session, and Sir H. Nigel Gresley, C.B.E., and 
Dr. J. T. Kittel as assistant general secretaries. 


Tre Evo.vutTion or THE RAILCAR. 


Question IV, with which we propose to deal 
first, was devoted to the evolution of the railcar 
with regard to its construction and with special 
reference to transmission systems, brakes, &c. 
It was discussed jointly by Sections II and III on 
the mornings of Wednesday, June 2 and Thursday, 
June 3. Three reports were prepared, and have 


China and Japan, while a report by Mr. Stroebe 


Sweden, Finland, Austria, Hungary, Switzerland, 


least four sectional meetings were held simul-| Czechoslovakia, Jugoslavia, Bulgaria, Roumania, 
taneously, we can make no attempt to deal with | Greece, Turkey and Egypt. The third report was 
the questions consecutively, and propose, therefore, | prepared by Messrs. L. Dumas and J. Lévy, and 
to refer in the first place to those of greatest interest, | this covered France and the French Colonies, 
the discussions of which were completed earliest | Belgium and its Colonies, Luxemburg, Holland and 





in the proceedings. It should be noted here that 
resolutions approved at the sectional meetings are 
passed to the plenary meetings for further considera- 
tion by the officers and delegates. 


INAUGURAL MEETING. 


The Congress actually commenced on Monday, 
May 31, but that day was mainly occupied with the 
registration of the delegates and their reception by 
the Permanent Commission of the Association. On 
the morning of the following day, the inaugural 
meeting took place in the central hall of the Maison 
de la Chimie, Rue St. Dominique, where most of 
the sectional meetings were subsequently held. The 
inaugural meeting was honoured by the presence 





|the Dutch Colonies, Great Britain and the British 
Dominions, Spain, Portugal and Italy. These three 
reports were summarised by Mr. L. Dumas, and his 
conclusions were as follows :— 

(1) Satisfactory technical solutions have been 
found in the last two or three years to the problems 
of speed, acceleration, braking and safety. The 
future of the railcar now depends upon the measures 
adopted regarding comfort, economical mainten- 
ance, and capacity. This also depends on future 
improvements of track, and on the adaptation of 
operating methods to suit this type of vehicle. 
(2) Diesel engines for railcars can be divided into 
three classes, viz., those of 600 h.p. to 1,800 h.p., 
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and are extensively used in the United States ; 
engines of from 300 h.p. to 600 h.p., weighing about 
11 Ib. per horse-power, as adopted by most Euro- 
pean railways, and engines ranging from 200 h.p. 
to 300 h.p., among which the Czechoslovakian, 
German and French horizontal engines should be 
specially mentioned. By supercharging, the use 
of which tends to spread, the weight : power ratio 
can be reduced, while more effective operation of 
the motion and better dissipation of the waste 
heat can also be obtained. 

(3) Mechanical transmissions are quite satisfac- 
tory with regard to weight, cost and efficiency, 
up to 300 h.p., and transmissions of this type up to 
500 h.p. are being tested in Italy and France. 
Electrical transmission is preferred for service on 
mountain lines and for multiple-unit working, while 
hydraulic transmission has made definite progress 
in the last two years in Germany and Austria for 
all powers and speeds. (4) To reduce “ hunting ” 
movements to a minimum and thus obtain improved 
comfort, tyres with a 1 : 40 cone, cylindrical tyres, 





| multiple-suspension gears and rubber shock ab- 


sorbers are being used, and their use is recom- 
mended. (5) Brake blocks are most generally 
employed at present; in some countries they are 
electrically controlled and provided with auto- 
matic regulation proportional to the running speed. 
Mention should, however, also be made of the disc 
brake, the eddy-current brake and the N.R. brake 
with double shoes. 
(6) Further to increase comfort, sound-proofing 
and air-conditioning are employed. Steel-tyred 
vehicles can be improved from the point of view of 
noise by the use of double partitions ; all openings 
should be closed and plates should be lined with 
felting to avoid vibration. Air-conditioning and 
air cooling in summer weather are greatly appre- 
ciated in vehicles having fixed windows. (7) Main- 
tenance costs and amortisation charges are the 
most important in the costs of railcars. In the 
case of American vehicles, the first cost is high, 
but maintenance costs are reduced to a minimum. 
In Europe, on the other hand, the desire to ensure 
lightness has generally led to the use of a cheaper 
form of construction entailing higher maintenance 
costs. (8) Most railways show a tendency to 
increase the capacity of their railcars in order to 
substitute them for steam trains to an increasing 
extent. Regarding general design, several forms 
are being employed, as, for instance, observation 
railcars, twin railcars or single railcars coupled 
together, and railcars hauling trailers and multiple 
units of from 3 to 17 vehicles. The final con- 
clusion (9) is that it would be desirable for railway 
administrations to adopt common testing methods 
for ascertaining the characteristics of their railcars, 
and that the same definition of the nominal power 
of engines should be employed in all countries. 
At the meeting held on Wednesday, June 
Dr. Wechmann, of the Reichsbahn, was elected 
president of the section and invited Mr. Dumas to 
give his summarised report. The various items 
referred to in the report and the conclusions reached 
were then discussed. Mr. Renevey asked that the 
term “railcar” should be defined, remarking that 
the term should not be applied to what were really 
trains of motor vehicles and trailers. Mr. Sakr 
inquired as to the number of breakdowns per 
100,000 km. run and asked how they compared with 
similar figures for steam locomotives. Mr. Leib- 
brand called attention to the success achieved b) 
the substitution of railcar services for heavy trains 
drawn by locomotives, notably in the densely 
populated region of the Ruhr. For long-distance 
traffic, he thought the operation of railcars must be 
regarded as a temporary solution, expressing the 
view that this class of traffic would be ultimately 
served by high-speed locomotives, triple railcar sets 
being used for auxiliary services. Several speakers 
gave details of operating results obtained with rail- 
cars in France, Czechoslovakia, Holland and Italy, 
Mr. G. C. Palmieri referring to the introduction in 
the last-mentioned country of railcars designed to 
operate at speeds of 160 km. (99.4 miles) per hour. 
Mr. Dumas agreed to a slight verbal alteration in 
his first conclusion in view of the points raised in 
the discussion, and the meeting went on to consider 
the second and third conclusions. Mr. Renevey 
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expressed doubt regarding the existence of engines 
of 1,800 h.p. for railcars, and in answer to this 
Mr. Dumas stated that Winton engines of that 
capacity had been specially designed for railcar 
work. They were characterised by a high power : 
weight ratio. Transmission systems were referred 
to by several speakers, and Mr. H. Stroebe pointed 
out, with reference to hydraulic transmission, that 
this system had the particular advantage that 
vehicles fitted with it could be coupled with vehicles 
employing electric transmission. It also, he said, 
offered special advantages with respect to braking. 
Mr. Le Besnerais mentioned that trials had been 
carried out by the Compagnie du Nord with an 
air-transmission system for railcars, and suggested 
that this might offer advantages in braking. After 
some further discussion the second and third con- 
clusions were adopted without alteration, and at 
this point the meeting was adjourned. 

When the meeting was resumed on the following 
morning, Dr. Wechmann again occupied the chair 
and invited discussion on the fourth conclusion. 
‘To this Mr. Dumas said he proposed to add the 
sentence, “ All administrations are at the present 
time adapting the suspensions of their railcars to 
the needs of the permanent way as it now exists.” 
The first speaker in the discussion, Mr. P. Langrenon, 
referred to the satisfactory results obtained on the 
Northern Railway of France with cylindrical tyres 
of a special steel. In answer to an inquiry, he 
said the steel was known as MOC and it had a 
tensile strength of 100 kg. per square millimetre 
(63-5 tons persquare inch). Mr. Stroebe stated that 
the Reichsbahn had obtained good results with a 
steel having a tensile strength of 80 kg. to 92 kg. 
per square millimetre (50-8 tons to 58-4 tons per 
square inch), but he was not aware how the steel 
would behave on high-speed railcars travelling at 160 
km. (99-4 miles) per hour. The fourth conclusion 
was duly adopted with the above-mentioned 
addition. 

After a brief discussion, the fifth conclusion was 
adopted and the meeting passed on to consider the 
sixth conclusion. In reading it, Mr. Dumas re- 
marked that some railway administrations had 
thought it advisable to employ fixed windows, not 
only to improve the streamlining, but also to 
increase the comfort of the passengers. To a 
speaker who questioned the desirability of employing 
fixed windows, Mr. Dumas said he thought that if 
the problem of air-conditioning were solved the 
public would be completely satisfied. Mr. Sakr 
here mentioned that a refrigeration system of 
American design had given unsatisfactory results in 
Egypt owing to the resulting humidity, and Mr. 
Bloch expressed the view that, for short journeys, 
air cooled by ice and circulated by means of a 
}-h.p. fan was adequate for passengers’ require- 
ments, After some further discussion this con- 
clusion and the three remaining conclusions were 
adopted with but slight alteration. 

This concluded the discussion on Question IV, 
and as the time available had expired, the dis- 
cussion on Question V, Improvements in Steam 
Locomotives and Locomotive Testing, was deferred 
until the following day. 

Stream Locomotives. 

Question V related to recent improvements in 
steam locomotives and to the testing of locomotives at 
experimental stations, and in service, with dynamo- 
meter cars and brake locomotives. It was discussed 
in Section II on Friday, June 4. Reports were 
prepared by Messrs. Parmantier and Dugas covering 
Germany, Austria, Belgium and its Colonies, 
Hungary, Luxemburg, Norway, Holland and its 
Colonies, Poland, Sweden, and Switzerland; and 
by Mr. Mascini covering Italy, Spain, Portugal and 
its Colonies, Czechoslovakia, Jugoslavia, Bulgaria, 
tumania, Greece, Turkey, and Egypt. The third 
report, covering Great Britain and the British 
Dominions, America, China and Japan, was prepared 
by Sir H. Nigel Gresley, who also prepared the 
Summarised report and conclusions. The fullreports 
were published in the issues of the Bulletin of the 
International Ra ilway Congress for December, 1936, 
and April, 1937. 

The chair at the sectional meeting was taken by 
Dr. Wechmann, who, before inviting Sir Nigel 


felt by the delegates at the absence of Sir Henry 
Fowler, owing to ill-health. Sir Nigel Gresley then 
briefly summarised his report and conclusions, and 
the latter were discussed seriatim. The first con- 
clusion was as follows :—There has been no marked 
increase in boiler pressure since 1930, A pressure 
of about 284 lb. per square inch (20 kg. per square 
centimetre) has been regarded as the limit for boilers 
of conventional design. A total steam temperature 
of about 752 deg. F. (400 deg. C.) appears to be the 
maximum which is desirable owing to difficulties 
with lubrication, and the effect due to creep of the 
metals in contact with the steam if this temperature 
is much exceeded. In the discussion which followed, 
Mr. Parmantier suggested that it would be prefer- 
able to state that the pressure mentioned was the 
present pressure for boilers of the usual type and 
that for this pressure it would be interesting to have 
data regarding temperatures above 400 deg. C. 
Mr. Mascini suggested that a distinction should 
be made between engines using piston valves 
or poppet valves for steam distribution, and Mr. 
Chapelon thought the word desirable, referring to 
steam temperature, should be omitted ; he thought 
the desirable temperature would be above 400 deg. C. 
After some further discussion, Sir Nigel Gresley 
agreed to the modification of the third sentence of 
his first conclusion as follows: ‘A total steam 
temperature of about 752 deg. F. (400 deg. C.) 
appears to be the maximum compatible with good 
lubrication, and the effect due to creep of the metals 
in contact with the steam.” 

Sir Nigel’s second conclusion was that ‘“ The 
enlarging and improving of the live- and exhaust- 
steam pipes and passages has reduced the drop of 
pressure between the boiler and cylinder and has 
facilitated the discharge of the exhaust steam, 
thereby improving the steam circuit.” After con- 
siderable discussion a slight verbal modification 
was agreed to, and on the request of Mr. Reveney 
an addition having special reference to the exhaust 
was made. This addition was as follows : “ Interest- 
ing progress has been realised in the design of the 
exhaust, whereby the counter-pressure has been 
reduced, combustion improved, and the thermal 
efficiency also improved.” The third conclusion was 
that “the scientific streamlining of locomotives 
appreciably reduces air resistance at high speeds, 
and therefore increases the horse-power available for 
traction. Streamlined locomotives of the recipro- 
cating type specially designed for extra-high speed 
working have been introduced by several adminis- 
trations since 1930.” This was agreed to without 
modification; and the fourth conclusion, in its 
finally accepted form, was that “tests are being 
carried out with turbine locomotives, with a ten- 
dency to abandon condensation.” 

The next conclusion was that testing stations are 
regarded as essential for the scientific study and the 
precise and comparative investigation of the design, 
performance, and efficiency of locomotives and their 
components. A certain amount of discussion fol- 
lowed the presentation of this conclusion. Mr. 
Renevey, for instance, wished to have added to it 
a statement that it is essential that trials on plants 
and with brake locomotives should be confirmed by 
trials under working conditions, but Sir Nigel 
Gresley pointed out that as this was actually current 
practice it was unnecessary to refer to it in the 
conclusion. The conclusion that trials with dynamo- 
meter cars in conjunction with brake locomotives 
form the best method of determining the maximum 
drawbar horse-power and fuel consumption of loco- 
motives under service conditions was adopted 
without discussion, and although some speakers 
requested that certain alterations should be made 
in the final conclusion, it was duly adopted in its 
original form as follows :—‘‘ It is desirable that all 
railways should agree upon a standard programme 
for the testing of locomotives, both at a testing 
station and under service conditions with dynamo- 
meter car and brake locomotive, so that accurate 
comparative results can be obtained.”’ 

(To be continued.) 














AMERICAN SocrETY OF MECHANICAL ENGINEERS.— 
Or. H. N. Davis, President of the Stevens Institute of 
Technology, Hoboken, New Jersey, U.S.A., has been 
nominated President, for 1938, of the American Society 


NOTE. 
Tue British STANDARDS INSTITUTION. 


At the annual luncheon of the British Standards 
Institution, on Tuesday last, held this year for the 
first time at the Dorchester Hotel, the retiring 
chairman of the Institution, Mr. E. J. Elford, wel- 
comed a number of representatives from Overseas, 
two of whom, the Hon. R. G. Casey, of Australia, 
and the Hon. W. Nash, New Zealand, in subsequent 
speeches, imparted quite a special character to the 
function. Mr. Elford thanked the Dominions 
for their co-operation in the work of the Institution, 
and spoke of the arrangement whereby draft speci- 
fications were now exchanged with overseas organi- 
sations, so that they were thus abie to secure the 
views of purchasers, to the great advantage of 
Empire trade. Many valuable suggestions had 
come from the Dominions, and the exchange of 
views with them had been very beneficial. He also 
expressed gratitude to the British Government and 
especially to the Department of Overseas Trade, 
which had been of great assistance in connection 
with Mr. Le Maistre’s trip to South America. One 
of the recent notable developments was that the 
new draft Building Regulations of the L.C.C. 
included references to several British Standard 
Specifications, and he hoped other regulations in 
the country would follow suit. The toast which 
Mr. Elford proposed was replied to by the Hon. R. 
G. Casey, who said he spoke as one trained as an 
engineer, but with more knowledge of the financial 
side of the standardisation work in Australia, as 
he had had to scrutinise this from the point of view 
of the Government grant, which latterly had been 
fairly steadily increased year by year. They greatly 
admired the work of the Institution, which had 
been of immense service to them. In some cases 
they had adopted the B.S.I. specifications ; in some 
cases they had adapted them to their own conditions ; 
and in some cases they had had to adopt fresh ones. 
The Institution was an outstanding example of 
the success to which voluntary effort and friendly 
agreement could attain and was typical of the 
freedom existing in the British Empire. With the 
development of their industries, he felt that they 
would lean on the Institution more and more as 
time went on. Mr. W. Nash, in speaking for New 
Zealand, said that in that country rather different 
lines had been taken from those followed here. There, 
he said, realising how important the matter was to 
them, the Minister responsible had taken it in hand, 
and the standards organisation was entirely asso- 
ciated with the Government, though outside help 
was enlisted. The Government decided to carry the 
work as far as possible and were acting on the 
principle that the seller should certify the quality 
of his goods and not place the onus on the purchaser. 
The New Zealand Government purchased annually 
about 20,000,000. worth of products according to 
standards which it had fixed. The British Standards 
Institution had been of immense help in this and 
they would continue to look to it for assistance. 
Sir Edward Crowe, in an entertaining speech, pro- 
posed the toast of ‘‘ The Institution,” this being 
replied to by Dr. E. F. Armstrong, who remarked 
that they still looked forward to the day when the 
Government would allot them the 10,0001. per 
annum recommended in the Balfour Report. 








THE INSTITUTION OF GAS 


ENGINEERS. 


Tue seventy-fourth Annual General Meeting of the 
Institution of Gas Engineers was held in London in 
the Hall of the Royal Geographical Society, from June 
1 to 3 inclusive, under the presidency of Mr. Stephen 
Lacey, M.Inst.C.E. At the opening of the meeting 
the secretary, Mr. J. R. W. Alexander, who is shortly 
retiring, read a number of greetings from Overseas gas 
associations, and the President offered a welcome to the 
representatives of these bodies who had been able to 
attend the meeting. It was announced that the 
ballot for officers had resulted in the election for the 
coming year of Mr. H. C. Smith, Chief Engineer to the 
Tottenham and District Gas Company, as president, 
Mr. George Dixon, Engineer and Manager to the 
Nottingham Corporation gas undertaking, being elected 
vice-president. 

The four medals awarded annually by the Institution 








Gresley to present his report, expressed the regret 
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for 1936 was awarded to Mr. H. Hollings, M.Sc., for 
his paper on “The Formation of Nitrogenous Gum 
during the Storage and Distribution of Gas,” read 
at the Autumn Research Meeting of the Institution 
in 1936. The H. E. Jones London Medal was awarded 
jointly to Mr. James Jamieson, of Edinburgh, and 
Dr. J. G. King, B.Sc., F.LC., of the Fuel Research 
Station, London, for their joint paper upon the subject 
of “ Products Obtained by the Carbonisation of 
Scottish Cannel in Continuous Vertical Retorts,” at 
the seventy-third annual general meeting last year. 
This year’s silver medal was awarded to Mr. C, A. 
Deas, an associate member, of Hereford, for a paper 
entitled “The Dilution of Horizontal Retort Gas,” 
read before the Southern Association of Gas Engineers 
and Managers in London. Finally, the bronze medal 
was presented to Mr. C. Fuller Peterson, for his 
paper on “ The Manufacture and Treatment of Gas 
Coke with Particular Regard to its Sales and Use for 
Open Grate Purposes,”’ read before the South Wales 
and Monmouthshire Junior Gas Association at Newport. 

Mr. Stephen Lacey then delivered his presidential! 
address, in the course of which he referred to the fact 
that he was the first member to be elected president 
whose experience as a gas engineer had been obtained 
on the distribution and utilisation side of the industry. 
Mr. Lacey pointed to the opening of Gas Industry 
House during his year of office, by which the comple- 
mentary gas associations had been brought together 
under one roof, as striking evidence of the gas industry's 
solidarity and unity of purpose. Reference to the 
first volume of the T'ransactions showed that as far back 
as 1866 the engineer and chemist were together advo- 
cating a policy of research and investigation, and 
indicating the future of gas as a fuel in terms which 
were appropriate to-day. The industry, said Mr. Lacey, 
appeared to have been slow in taking advantage of this 
lead, but to-day the Institution, which since the granting 
of the Royal Charter in 1929 had increased in member- 
ship to 1,649, was fully alive to its responsibility for 
scientific technique, development and education, in 
all branches of the industry. At that meeting there 
would be put forward proposals opening membership 
to scientific specialists and to those engaged on the 
supply side of the industry. 

Consideration of the market for smokeless fuel showed 
that over two-thirds of the heat supplied for domestic 
use was still in the form of raw coal, which, by common 
consent, was, Mr. Lacey said, deplorable in view of the 
consequent waste of the nation’s fuel resources and of 
the damage to the health and property of the commu- 
nity as a whole. He hinted that there was in many 
quarters a false impression of the achievements of 
electricity and of its economic possibilities in the field 
of heating; notwithstanding the greatly increased 
output of electricity during the past twelve years, 
the increase in gas consumption during that period had 
been equivalent to 2} times the whole of the electricity 
now used for domestic heating of all kinds. Further, 
to be competitive, electricity for heating must be 
offered at a price per unit that was so small a fraction 
of the corresponding price for lighting that the heating 
load must be carried by the lighting load, and in some 
districts, the position had already been reached when 
further increase in the heating load must increase 
the peak and reduce the load factor—an unenviable 
state of affairs when load factor had so great a bearing 
on cost of supply. It was evident that a proper sense 
of proportion should be maintained and that the 
industry should not focus its attention too much 
on the competition angle, but rather upon two great 
fields of expansion still awaiting cultivation, viz., the 
further replacement of existing uses of coal, and the 
increased demand for fuel, and particularly for clean 
convenient fuel on tap, which would accompany a rise 
in the standard of life. He maintained that while 
for some time to come coke would be of great importance 
as a fuel, in the course of time all solid fuel would be 
supplanted by gas, and to some extent by electricity, 
for which reason the industry should devote attention 
to total gasification processes. The Institution had 
under investigation a process based upon the formation 
of methane when operating a gasification process 
under pressure and using oxygen in place of air. The 
quality of gas should be standardised, and this and 
other cognate matters were now being investigated 
by the Institution. A chenge in the Institution’s 
research methods was foreshadowed in which more 
grants might be made for particular items of research 
to be carried out, with definite terms of reference, in 
such laboratories within or without the gas industry 
as might seem most capable of producing the best 
results. He wished to draw attention to the report 
published by the Royal College of Physicians in 
December, 1936, on “Domestic Heating by Gas 
Considered from the Point of View of Health and 
Comfort.” In recent years the demands made on the 


utilisation side of the gas industry had made it 
necessary to ask the manufacturing side for increasingly 
purified and standardised gas. 

The industrial gas development scheme which had 


now been operating for over two years had made consi- 
derable progress.* The visits to be made to Watson 
House during the meeting would show how the Gas 
Light and Coke Company was tackling some of the 
problems connected with the consumer, both in the 
development of industrial and domestic technique. 
The provision was foreshadowed of an increasing 
number of laboratories in the country to which every 
undertaking, however small, would have access. The 
President uttered a word of warning in regard to 
grouping of gas undertakings by holding companies ; 
he hoped that the development of holding company 
groups would be on a regional basis, and that any form 
of possibly detrimental competition within the industry 
would be prevented. Gas undertakings had been 
asked to take steps to safeguard the supply of gas from 
enemy attack. The means proposed for doing this, 
however, involved additional plant which would only 
be used in times of emergency, and it was felt that 
the cost should be borne nationally and not by the 
industry. The industry was also considering strect 
lighting during aerial attack, particularly in regard 
to some form of instantaneous extinction of lights. 
Such difficulties as might be involved in installing 
mechanism for effecting instantaneous extinction 
were by no means confined to street lighting by gas. 
Immediately following the presidential address, a 
paper was presented entitled “ The Consolidation of 
Gas,” by Mr. C. F. Broadhead, Chief Engineer of the 
Metropolitan Gas Company, Melbourne, Australia, 
which described the steps taken in plant re-organisation 
and the re-orientation of policy to meet the local cireum- 
stances which affected the business of his company. 
It was necessary, the author said, to bring coal to 
Melbourne, a distance of over 600 miles, and the first 
step in any consolidation scheme would be to decrease 
coal costs. As a result of the policy outlined in the 
paper, the amount of coal carbonised was reduced 
between 1926 and 1936 from 342,514 tons, producing 
4,711,828,000 cub. ft. of gas (77 therms per ton), to 
267,170 tons producing 4,751,272,000 cub, ft. (91 therms 
per ton with oil therms deducted); a reduction of 
75,344 tons of coal per annum to produce an increased 
thermal yield of 18 per cent. The provision of larger and 
more modern boats, and the modernisation and central- 
isation of the coal scheme, had effected a net saving 


in coal unloading costs of not less than 250,000/. | 


perannum. The concentration on gas production with 
partial elimination of residuals had been forced upon 
the Melbourne undertaking by the coal and coke 
situation. The introduction of brown coal briquettes 
manufactured by the State Electricity Commission, 
and the conversion of the Melbourne cable tramways 
to electrical power, together with oil-fuel eompetition, 
resulted in a difficult coke position, so that there existed 
a very narrow margin between saturation of the coke 
market and the present rate of coke production. The 
present position had been brought about by the demand 
for a more convenient fuel, for which the public was 
prepared to pay an enhanced price. Coke, as usually 
sold, declared the author, was neither clean nor con- 
venient, and if it paid its proper share of the carbonising 
process cost it would not even be cheap. At the same 
time, there had been, in Mr. Broadhead’s words, “ an 
absolute debacle in the tar markets in Victoria during 
the past decade.” Whereas in 1926, tar was largely 
sold for road purposes and distillation, and none for 
fuel, nearly 60 per cent. of the production was now 
used for fuel, and 7 per cent. as a carburant in the 
water gas plant. Owing to the opposition of municipal 
and shire councils in Australia, it had been impossible 
to move the Tariff Board to recommend protection. 
In consequence of the coke and tar situation, the 
company came to the conclusion that it would be 
profitable to convert the coke into water gas and to 
use the vertical retort tar for carburetting this gas. 
During the last nine years the horizontal retort 
plant and the intermittent verticals had been replaced 
by continuous verticals and by intermittent vertical 
chamber ovens. Difficulty had been experienced with 
the spalling of silica bricks. In 1929, a unit was 
reconstructed in English silica. Owing to spalling, 
between 4 ft. 6 in. and 8 ft. 6 in. down the retort the 
silica was completely worn through in three years. 
Repairs were effected in Scotch silica, which failed in 
24 years. The temperature at the point of failure 
averaged 1,400 deg. C., when new with English silica, 
and after repairs with Scotch silica, 1,350 deg. C. 
Further repairs had been made in New South Wales 
silica, which, after twelve months, showed no signs of 
deterioration, but temperatures had not exceeded 
1,250 deg. C. The chamber-oven plant had been 
erected in the local firebrick material. With moderate 
steaming and at 1,300 deg. C. the production per ton 
of coal averaged over 90 therms of 545 B.Th.U. gas. 
A carburetted water-gas plant for the production of gas 
was installed at West Melbourne in 1929, which, 
according to Mr. Broadhead, was “ without question 


* Reference to this will be found in ENGINEERING, 





vol. oxliii, page 409 (1935). 


the most perfect piece of gas-producing plant yet 
devised. The therm production for 1936 represented 
21 per cent. of the total make and, although coke was 
charged to the water gas plant at 32s. 9d. per ton, as 
against the average selling price of 23s. per ton for coke 
and breeze, there was a saving of 3,2401. as compared 
with the equivalent cost per therm in the vertical 
retorts, after taking into account provisions for plant 
renewal.” The use of carburetted water gas at Mel- 
bourne resulted in utilisation of the coke for gas 
production, in decreased production of vertical retort 
tar, reduction in the number of workmen required 
and, in additien, it obviated the necessity for carrying 
coal stocks. 

Mr. Broadhead stated his increasing conviction that 
the solution of the main gas problem in Australia, .¢., 
balanced production for sale of gas and residuals, lay 
in complete gasification, and for two years past he 
had had in operation, working on coal, asemi-commercial 
scale water-gas plant of novel character. This plant 
consisted of three simple generators ensuring continuous 
production of gas. The operations were so synchronised 
that while the first generator was blowing, the second 
in series was up-running and the third down-running. 
At the change of cycle the one that had been down 
running was blown, the one that had been blowing 
went on to the up-run, and the one that had been up- 
running went on the down-run. Immediately a 
generator commenced to up-run, fuel was added to 
it and the volatile matter from the fuel expelled during 
the periods of up-run and down-run. When a generator 
was down-running tar or oil was cracked to gas by 
spraying it on to the surface of the fuel bed of that 
generator, carburetting the gas to any desired calorific 
value. The plant worked entirely automatically and 
mechanically. When vertical-retort tar was used as a 
carburant 30 per cent. of the tar introduced was 
returned in the form of residual tar. Paraffin hydro- 
carbons present in the original tar were absent, as 
also were naphthenes ; the unsaturated hydrocarbon 
content had been considerably reduced, and the higher 
boiling phenolic bodies had been reduced to the lower 
boiling and more valuable phenol. This tar was highly) 
aromatic, being rich in benzene, toluene, xylene, phenol, 
naphthalene, and anthracene. It thus became a more 
valuable product not only to the tar distiller, but to 
the nation as a superior raw material for the chemical 
industries associated with dyestuffs, plastics, and 
high explosives. So successful had this installation 
been that a plant to manufacture about $ million cub. ft. 
per day was proposed. 

The cost of blue water-gas production in this new 
plant was stated by Mr. Broadhead to be between 
1 -27d. per therm, when using raw brown coal, and 2 -05d. 
per therm when using coke, the brown coal being 
charged at 12s. 6d. per ton, and the coke at 30s. per 
ton. For the production of tar-carburetted gas, the 
raw brown coal was still the cheapest raw material 
with 1-77d. per therm production cost. For oil- 
carburetted water gas, the cost with brown coal 
briquettes was 2-lld. per therm, with coal 2-24d. per 
therm, and with coke 2-44d. per therm. 

Particular attention had been paid to the condensing 
and washing plant. The gas was dehydrated and was 
washed free from naphthalene. A departure from 
standard practice to be found at the South Melbourne 
Works was an intense cooling plant of the Lenze type, 
in which the sensible heat possessed by the foul gas 
was used for the purpose of the artificial production 
of cold. The average daily maximum and minimum 
temperatures of the gas at the outlet of the intense 
cooling plant during 1936 were 44-8 deg. F. and 39-6 
deg. F., respectively. The experience gained had led 
to the belief that an extension of the intense cooling 
process could be made to perform a dual purpose, viz., 
to reduce the temperature of the water in the washing 
system and to dehydrate the gas subsequent to purifi- 
cation. This would increase the capacity and efficiency 
of the washers and reduce the percentages of water, 
ammonia, naphthalene, organic sulphur compounds, 
and gum-forming constituents to a degree at which 
they became innocuous. 

Examination of the methods available for the purifi- 
cation of gas from sulphuretted hydrogen had led the 
Melbourne undertaking to concentrate on purification 
by the iron oxide method. Since ground space was an 
important factor attention had been directed to the 
tower purifiers similar to those installed by Messrs. The 
Thyssen Gas and Waterworks, Company, Limited, 
at Hamborn and Alsdorf. The Melbourne undertaking 
maintained a constructional department which carried 
out an increasingly large proportion of the work 
required. This department worked in close relationship 
with the works and chemical staff, the distribution 
department and other sections of the company. It 
employed between 150 and 200 men, exclusive of the 
drawing office and technical staff. The gas sales 
department had been re-organised with excellent 
results, and Mr. Broadhead believed that modern 
intensive methods of salesmanship, coupled with 





complete gasification of coal, had shown that the 
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economical production and sale of gas alone presented 
less difficulty than the present unnecessarily compli- 
cated situation. An animated discussion upon this 
paper revealed the fact that British gas engineers did 
not anticipate the difficulty regarding the sale of 
coke experienced in Melbourne, and that residuals 
were regarded with justification as a powerful agent in 
reducing the cost of gas manufacture. Considerations 
of cost would long cause coke to be popular, but total 
gasification systems must not be ignored. 

The paper for which the 1936 Institution Gold Medal 
had been awarded contained an account of an investi- 
gation into the formation and elimination of gum 
from town’s gas. In this it was pointed out that gum 
was formed by the action of nitric oxide on unsaturated 
hydrocarbons, the nitric oxide being present to the 
extent of only 0-26 to 0-8 part per million by volume. 
The first part of the session on the afternoon of Tuesday, 
June 1, was devoted to a brief paper by the gold 
medallist, Mr. H. Hollins, Chief Gas Chemist to Messrs. 
The Gas Light and Coke Company, the title of the 
contribution being “‘ The Estimation of Nitric Oxide 
in Gas.” This paper described an apparatus made by 
Messrs. Griffin and Tatlock, Limited, for the continuous 
estimation of the minute quantities of nitric oxide. 
Dust-free gas, flowing at a constant rate, is washed 
first by caustic soda to remove sulphuretted hydrogen 
and hydrogen cyanide, and then by acid potassium 
permanganate to oxidise the nitric oxide into nitrogen 
peroxide. The nitrogen peroxide thus formed is 
absorbed in freshly prepared “ Griess reagent” (a 
mixture in solution of sulphanilic acid and a-naphthyl- 
amine), the quantity absorbed being determined colori- 
metrically against standard solutions made up from 
Griess reagent and sodium nitrite. 

(To be continued.) 








_ Canapran ANTHRACITE Imports.—In March, Canadian 
imports of anthracite totalled 166,342 tons, including 
13,640 tons from Great Britain and 150,554 tons from 
the United States. 





MAXICUT HIGH-SPEED GEAR 
SHAPER. 


As nowadays machine-cut tooth gearing is almost 
invariably used instead of cast, for all kinds of gears 
except those of agricultural machinery and so forth in 
which backlash and irregularity is of no practical import- 
ance, it is not surprising that increasing attention is 
being paid to the gear shaper. A machine of this class, 
with a number of new features, is now being made by 
Messrs. Drummond Brothers, Limited, Ryde’s Hill, 
Guildford, and is known as the Maxicut No. 2 gear 
shaper. The capacity for external spur gears is 7 in. 
in pitch diameter by 2 in. wide, for internal spur gears 
54 in. in pitch diameter by 1 in. wide, by 6 diametral 
pitch in both cases. External helical gears up to 
64 in. in pitch diameter by 2 in. wide and 6 to 8 
diametral pitch can also be cut, the maximum helix 
angle being 45 deg. The machine, as shown in Fig. 1, 
is driven by a 1}-h.p. motor through a Texrope drive, 
but can be arranged for belt drive, from a line 
shaft, if desired. With the motor drive, belt-tensioning 
is effected by mounting the motor on a tilting base. 
Push-button control is provided with automatic 
stopping of the motor on completion of a gear. The 
machine develops a true involute tool form by means 
of a gear-shaped cutter mounted on the upper spindle, 
this spindle rotating as if in mesh with the gear blank. 
Either a “push” or “ pull” cutting stroke can be 
used and, by selection of an appropriate cam, the gear 
can be finished in one, two, or three complete 
revolutions. 

The general arrangement of the machine will be 
clear from Fig. 1. Three main box-section castings 
are employed, the lowest of which contains a drawer 
with a bottom of wire gauze to separate the swarf 
from the cutting lubricant as the latter passes to the 
samp. The second casting is of nickel iron with chilled 
ways for the work-spindle slide. The third casting 
carries the cutter-spindle saddle. This saddle is a 








heavy nickel-iron casting with wide chilled ways, 





along which it is given two traversing movements in 
a horizontal direction. The first of these movements 
is simply one of adjustment for different diameters of 
gears, and is made by means of a worm and worm 
wheel actuating, through a clutch, a pinion meshing 
with a rack of high-tensile manganese bronze. The 
second movement is that of the feed, that is, advancing 
the cutter into the gear blank. It is effected by the cam 
previously referred to, and the normal equipment of 
change gears provides 7 rates, viz., from 510 strokes to 
1,620 strokes per revolution of the cutter, which is pro- 
vided with alternative speeds of 400 strokes and 600 
strokes per minute. Other speeds can be secured by suit- 
able changes in the diameters of the driving pulleys. 
The crank mechanism seen in Fig. 1, the door enclosing 
it being open, gives the vertical reciprocating movement 
to the cutter. It consists of a variable crank, the pin 
of which is coupled to a rocking arm by a connecting 
rod capable of adjustment as to distance between 
centres. The arm and rod are of a light alloy. The 
other end of the arm is provided with a high-tensile 
bronze segment meshing with an annular rack cut in the 
spindle, means being provided to eliminate backlash. 

The spindle itself has been considerably improved 
over the earlier designs of machine. In the new machine 
there are two plain bearings, viz., one above and one 
below the annular rack, while a third bearing is provided 
by guides at the top of the spindle, which guides are 
in full-length contact in any position of the cutting 
stroke, whatever length of stroke may be used within 
the maximum of 2 in. This arrangement is claimed 
to permit of high cutting speeds with the minimum of 
error in the gears from wear, as correct axial alignment 
is ensured. The spindle is 2} in. in diameter in the 
body, and is made of nickel-chrome steel, hardened, 
ground and lapped. It is rotated by worm and worm 
wheel, the latter being made of high-grade nickel 
cast-iron and carrying the spindle guides. The worm 
gears are finished to a master set passed by the National 
Physical Laboratory. The spindle nose is 1} in. in 
diameter, and will take cutters up to a maximum 
diameter of 4in. The work slide has been re-designed 
and is now heavier in construction. It is carried on 
wide square ways, the large area of which ensures true 
alignment and freedom from wear with a high degree 
of rigidity. 

The slide is provided with a machined slot to centre 
the holding fixtures necessary for long cluster and 
other gears. An example of such a fixture is shown 
in Fig. 2, in which two helical gears in line are being 
cut. The work is held in a double-cone chuck with 
a hold-down attached to the cutter-spindle head. 
The actual operation illustrated is that of cutting 22 
teeth of 3-25-in. pitch diameter and a helix angle of 
16-5 deg. The working speeds are 400 strokes per 
minute and a feed of 1,140 strokes per cutter revolu- 
tion. A parallel hole is provided in the slide when 
gears integral with a shaft are to be dealt with, but 
the standard arrangement is the inverted taper bore 
shown in Fig. 3. In this illustration the work is held 
in a cup fixture with holding down dogs. An internal 
spur gear of 21 teeth and 8 in. pitch diameter is being 
formed with a small cutter working at 400 strokcs 
per minute and a feed of 510 strokes per cutter revolu- 
tion. In both these examples the material of the work 
is steel. The work spindle is rotated by a hardened 
and ground worm meshing with a high-grade nickel 
cast-iron worm situated underneath the slide and 
driven from the main shaft in phase with the cutter 
spindle. The relieving motion is derived from an 
enclosed cam on the main driving shaft, and a clearance 
of 0-022 in. is provided between the cutter and gear 
on the return stroke. 

The relief cam roller runs on a roller bearing and, 
with its guide, is automatically lubricated. Ball 
bearings are provided for all high-speed shafts. These 
are also automatically lubricated while the cutter 
head slides and rocking arm are lubricated from an oil 
reservoir in the head, an additional reservoir being 
provided for the mitre gears and feed cam driving 
gears in the body of the machine. The cutting lubri- 
cant is supplied from a tank at the back of the machine, 
the pump being driven from the main shaft by a flat belt. 
Although the machines are made by Messrs. Drum- 
mond Brothers, Limited, Guildford, it may be noted 
that they are placed on the market by Messrs. Drum- 
mond (Sales), Limited, 8, Waterloo-street, Birmingham. 








Tue Protection or Steet By Zinc Sprayinc.— 
Messrs. Imperial Smelting Corporation, Limited, 95, 
Gresham-street, London, E.C.2, have recently issued a 
brochure in which an account is given of the effective 
protection which can be obtained by the spraying of 
zinc on to steel and iron structures. The illustrations 
show the spraying, by various methods, of motor-car 
wheels, steel pressings, bridge structures, cooling coils, 
steel windows, ornamental ironwork, steel lock gates, 
outside transforming-station equipment, the hull plates of 
a steel barge, a yacht, and other marine applications, 
tanks, and wireless valves. An account of the pro- 
rties of zinc coatings is also included. The title of the 





rochure is ‘“‘ Corrosion Protection.” 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at May 24, 
the number of insured persons between the ages of 
16 and 64, in employment in Great Britain (exclusive 
of persons within the agricultural scheme) was approxi- 
mately 11,387,000. This was 7,000 less than the total 
for April 19, but 469,000 more than that for May 25, 
1936. There was an improvement in employment, 
between April 19 and May 24, in building and public- 
works contracting, general engineering, the distributive 
trades, hotel, boarding-house, &c., service, and in the 
road transport services outside the London area. 
There was also a seasonal improvement in agriculture. 
On the other hand, there were increases in the numbers 
recorded as unemployed in the coalmining, boot and 
shoe, woollen and worsted, textile bleaching, dyeing, 
&c., cotton, tailoring, shipbuilding and repairing, and 
iron and steel industries. In some of these industries, 
particularly coalmining and woollen and worsted manu- 
facture, employment on the date to which the figures 
relate was affected by holiday stoppages, 


At May 24, the numbers of unemployed persons on 
the registers of employment exchanges in Great Britain 
were 1,173,802 wholly unemployed, 207,228 tem 
porarily stopped, and 70,300 normally in casual employ 
ment, making a total of 1,451,330. This was 3,113 less 
than the number on the registers at April 19, and 
253,712 leas than at May 25, 1936. The total on May 24, 
comprised 1,151,867 men, 36,420 boys, 224,715 women, 
and 38,328 girls 


The total of 1,451,330 registered unemployed in- 


cluded 1,315,615 persons who were applying for benefit | 


or unemployment allowances. An analysis of these 
applicants, according to the I ngth of the last spell of 
registered unemployment, is as follows :—552 or 42 per 
cent., less than six weeks; 710,000 or 54 per cent., 
leas than three months; 864,000 or 66 per cent., 
less than six months ; 314,000 or 24 per cent., twelve 
months or more. Of the persons on the registers at 
May 24, about 48 per cent. were applicants for insurance 
benefit and about 43 per cent. for unemployment allow 
ances, while about 9 per cent. had no application for 
benefit or unemployment allowances 


The Ministry explains that the reduction compared 
with April of 7,000 in the number of insured persons 
employed, in spite of a fall of 3,113 in the numbers 
unemployed, is accounted for mainly by the London 
omnibus dispute. The men directly involved in this 
dispute are not included in the total of unemployed on 
the register 


The National Committee of the Amalgamated 
Engineering Union met at Scarborough last week. 
Addressing the delegates on the opening day, Mr. 
Little, the president, said that, apart from armaments, 
general engineering had shown satisfactory progress, 
and, even in the export business, the Cinderella of 
their trade, there had been some expansion during the 
last twelve months, although there was yet a lot of 
leeway to be made up. The reaction of that prosperity 
on the union’s membership and finances had been 
very satisfactory indeed, and they had been enrolling 
new members at the rate of 1,500 a week. In his 
opinion, he went on to say, they were entitled to ask 
the employers why the engineers of this country 
should lag behind those of comparatively minor coun- 
tries in such a vital matter as holidays with pay. A 
shorter working week must also be kept in the fore- 
front of their movement. Technical development in 
production which had sapped the workers’ nervous 
energy in increasing cegree, had made the 40-hour 
week without loss of wages possible, and this re- 
duction in working time was necessary to recovery 


At Tuesday's session, a resolution was submitted 
instructing the executive council to take a ballot vote 
of the members in the aircraft ind»stry for or against 
strike action in the event of failure to obtain a national 
aireraft agreement embodying the decision of last 
year’s National Committee. The demands included 
an increase of 2d. an hour on the basic rate and a 
minimum for adult workers of ls, 44d. an hour. The 
employers, Mr. Little pointed out, had already rejected 
these proposals. The union was asking, the employers 
said, for increases which would apply to engineers in 
aircraft factories, but not to engineers in aero-engine 
factories. No one with a knowledge of engineering, it 
was stated, would claim that the fitter assembling the 
metal work of an aeroplane, a comparatively simple 
job, was any more skilled than the fitter assembling 
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The employers’ statement in reply to the application 
continued as follows, Mr. Little said :—‘ To accept 
the points in your application, in whole or in part, would 
be to create special conditions for this section of the 
industry which, in the view of the Federation, cannot 
be justified as a matter of principle. The Federation 
is faced with a position quite unprecedented in the 
history of industrial negotiation. That an application 
of this character should be presented for a section of 
the industry on behalf of classes of workpeople merely 
because they happen to be engaged in that section 
raises a first-class principle. For many years wages 
have been regulated on a national basis, though with 
special adjustments for local anomalies. There is, in 
the view of the Federation, a very grave danger of the 
situation getting out of hand, and the claim at present 
before us is a first-class example of that danger.” 


Where do we stand now ?” the employers’ state- 
ment proceeded. ‘*We have two general applications 
of a local character presented by members of the 
A.E.U., one for 3d. an hour and one for 2d. an hour in 
areas largely concerned with the production of air- 
craft. We have also this claim concerning the same 
people, and we have a further national demand which 
we shall be discussing in a short time which also 
concerns the same people. It must be obvious to you 
that this is a situation that cannot obtain, and one 
with which it is impossible to deal. It is outside 
the bounds of reason that the Federation should be 
expected to proceed on the basis of the present claim 
jand, at the same time, proceed with the national 
wages application. National negotiations are the only 
practical means of meeting the situation satisfactorily.” 
After some further discussion, the resolution instructing 
the executive council to take a strike ballot was rejected 
by 28 votes to 12. 








After a long discussion on Wednesday, in the course 
of which several delegates expressed doubt as to 
the wisdom of remaining in the Engineering Joint 
Trades Wages Movement, the following composite 
| resolution was adopted :—** That in view of the existing 
wage negotiations and the subsequent demands from 
the divisions, this National Committee instructs the 
| executive council, on the termination of the present 
| negotiations, to continue to press further claims in 
| conformity with the engineers’ charter.” A resolution 
| which Mr. Little described as “ a direct vote of censure 
}on the executive council’ was defeated by 21 votes 
| to 14, five delegates remaining neutral. A resolution 
| calling for holidays with pay was adopted, although 
Mr. Little had previously expressed the opinion that 
}something in that direction was coming from the 
engineering employers 





| 
On Thursday, a resolution was adopted instructing 
the executive council to approach the Engineering 
| and Allied Emp:oyers’ National Federation for a 40-hour 
working week without reduction of wages. An amend- 
ment, which was heavily defeated, proposed that the 
40-hour week without loss of pay should become 
effective on January 1, 1939, or earlier if the executive 
deemed fit, and that to enable the employers to adjust 
their costs it should be accepted in instalments begin- 
ning with a 44-hour week on January 1, 1938, and a 
40-hour week on January 1, 1939. The Committee 
decided to instruct the executive council to secure a 
revision of the overtime agreement with the employers 
which provides for 30 hours in four weeks. 





Resolutions appeared on the agenda calling for direct 
Government intervention regarding the conditions 
under which the defence programme was being carried 
lout. One asked for direct negotiations with the 
| Government on the subject of wages and conditions, 
and expressed the view that the questions of dilution 
and trainees should be the subject of an agreement 
between the unions and the State. Another demanded 
nationalisation of the armaments industry, while 
several emphasised the importance of maintaining 
trade union conditions in the new Government arms 
factories. The Standing Orders Committee was 
instructed to draw up a composite resolution on the 
subject. This resolution, which was adopted on the 
following day by 33 votes to 7, instructed the executive 
council immediately to prepare a report in connection 
with the Government’s re-armament programme on 
the steps necessary to safeguard the membership from 
recurrence of the conditions that prevailed during 
and after the Great War. 


At Monday’s sitting, this week, a resolution was 





an aero-engine. If the manufacturers of aero-engines 
were brought into the demands, what, it was asked, 
would be the position of the man making an automobile 
engine in the same shop, and very largely by the same | 
methods and appliances ? | 


submitted calling upon the executive council to give 
notice to the Engineering and Allied Employers’ 
National Federation to terminate the agreement em- 
bodying the Provisions for Avoiding Disputes. It 
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asking for a ballot vote for or against strike action 
if the employers refused to agree to alterations in the 
procedure for avoiding disputes was also defeated. 


Recommendations for improving the facilities for 
the treatment of fracture cases are contained in an 
interim report of the Inter-Departmental Committee 
on the Rehabilitation of Persons Injured by Accidents, 
published last week by H.M. Stationery Office (Price 4d.) 
The Committee were appointed jointly by the Home 
Secretary, the Minister of Health, and the Secretary 
of State for Scotland in April, 1936, to inquire into 
the arrangements at present existing for restoring 
the working capacity of persons injured in accidents 
and to report upon any improvements that might 
be expedient. In view of the recommendations of a 
report published by the British Medical Association 
in the same year, the Committee decided to deal 
first with fractures. - 5 

Their interim report records that the number of 
fracture cases treated annually in the hospitals of 
England, Wales and Scotland is weil over 200,000. 
Information was received from 825 hospitals in the 
three countries, of which 724 were voluntary and 101 
municipal. In 59 of these there are special fracture 
departments under a single control, ensuring con- 
tinuity of treatment until the patient is restored to 
work. These 59 hospitals treat about 50,000 cases 
annually. The establishment of new fracture services 
and clinics, the Committee understand, is also being 
considered in many quarters. The report outlines a 
scheme for a “‘ model clinic ” for the assistance of those 
engaged in the consideration of such proposals. The 
importance of unified control, and the constant super- 
vision and direction of all cases by a visiting surgeon, 
specially appointed, is emphasised. In view of the 
onerous nature of his duties, it is reeommended that the 
surgeon-in-charge should have an honorarium. The 
committee conclude that the provision of a network 
of fracture services covering the whole country will 
call for careful planning to meet local needs and 
conditions. The co-operation of local authorities, 
hospitals, the medical profession, and of employers’ 
and workers’ organisations will be necessary, and in 
some areas is already being secured. 


Speaking at the annual meeting in Manchester last 
week of Sir Elkanah Armitage and Sons, Limited, 
cotton spinners and manufacturers, Mr. Alfred K. 
Armitage, the chairman, said that notwithstanding 
wage advances throughout the cotton textile trade, 
there still existed a serious shortage of both juvenile 
and skilled labour. From the industry’s standpoint, 
he viewed with concern the Government’s legislation 
for raising the school-leaving age, and, more especially, 
the proposed reduction in the working hours of juvenile 
labour to a 40-hour week. Their labour was essential 
to the industry, and it was also vital that they should 
have the opportunity of acquiring at an early age that 
skill which was necessary to make them efficient 
workers, able to produce the perfect results that had 
been the pride of Lancashire for so many generations. 
Employers were doing everything within their means 
to make the conditions of work in their mills more 
attractive to labour, and they hoped that the very 
difficult position would gradually become easier. It 
was disheartening to have customers pressing for the 
delivery of orders and the requisite machinery standing 
idle for want of operatives. 


A committee appointed in Sweden last year to inquire 
into rationalisation in industry proposes that a special 
investigation shall be carried out into the effects of 
rationalisation on the health of workers and salaried 
employees in accordance with a plan to be drawn up 
in co-operation with the Social Board and the Medical 
and Health Board. In various countries, it is claimed, 
the changes that have taken place in production have 
had unsatisfactory effects on the health of the workers. 
The committee considers it particularly important to 
find out whether, and if so how far, the various changes 
in production and in the structure of undertakings 
that have recently taken place in Sweden, and in 
particular those which have involved a speeding up 
of work, have injured the health of workers and salaried 
employees. If the investigation shows that the 
methods of production and operation of undertakings 
now customary in industry entail a risk of deterioration 
of the workers’ state of health, the committee considers 
that remedial measures will have to be taken. 








Iron ORE in Carna.—It is stated in the Chinese 
Economic Journal and Bulletin that the total iron-ore 
reserves in the Province of Hunan are estimated to be 
17,000,000 tons by the Provincial Geological Survey 





was defeated by 23 votes to 14. An amendment 





Most of this is undeveloped. 
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THE INFLUENCE OF THE MEAN 
STRESS OF THE CYCLE ON THE 
RESISTANCE OF METALS TO 
CORROSION-FATIGUE.* 

By Dr. H. J. Goven, M.B.E., F.R.S. and D. G. 

Sopwiru, A.M.I.Mech.E. 


THE experiments described below form part of a 
related series designed to afford information on certain 
general aspects of corrosion-fatigue which had hitherto 
escaped attention. To attain the dual objective of 
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obtaining data of 
direct value in 
10 «0 =aircraft design, as 
a , Well as an under- 
standing of the 
general characteristics of corrosion-fatigue, the materials 
chosen cover a range commonly used in aircraft con- 
struction. Much experimental attention has been de- 
voted to corrosion-fatigue phenomena by many investi- 
gators in many parts of the world, but, with the excep- 
tion of a few testsin which cycles of reversed torsional 
stresses were employed, reversed flexural stresses have 
almost entirely occupied attention. Further, the fatigue 
resistance in air is commonly used as the standard of 
comparison, although much evidence existed indicating 
that fatigue tests made in the atmosphere did not neces- 
sarily give the optimum resistance to cyclic stresses. 
Now, all the results previously mentioned refer to 
cycles of reversed stresses. In many cases in practice, 
however, components are exposed to cycles of stress 
of which the mean stress has a value other than zero. 
Many test data have previously been obtained concern- 
ing fatigue tests made in air and employing various 
values of the mean stress of the cycle; although no 
general law emerges, the fatigue-resistance of most 
metals falls within certain wide limits and, considering 
cycles of direct stresses (tension and compression), 
can be approximately stated as follows : 
Let R = a safe range of stress, of which M is the 
average, or mean, stress. 
Ro = safe range under reversed stresses (M = 0). 
T ultimate tensile strength. 
Then, on the assumption that R has zero value when 
M is equal to T, the simplest (linear) relationt between 
and M is 
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while the parabolic relation* is expressed by 
M?2 
saber? ( “ih 7) 
Available test data reveal that the linear relation gives 
a value of R which is “ safe ” in practically all cases, 
while the value given by the Gerber parabola is seldom 
exceeded. Many other materials give experimental 
values of R which lie between these two values; in 
some cases, R varies with M in a fairly regular manner, 
in others no such regularity obtains. No information 
has hitherto been available regarding the dependence 


ig.3. FATIGUE TESTS ON 
Fig CHROMIUM-NICKEL STEEL 


(2) 





Range of Stress...Tons per Sq.In. 


(5929.c) 
Fig.6. 


E TESTS ON 
MIN 


FATIGUE TESTS ON 
MAGNESIUM ALLOY 


10 
Cycles 
of R on M when 
fatigue tests are 
made in an en- 
vironment of a ’ 
corrosive nature, 
and, as a com- 
mencement in the 
acquisition of knowledge of this important aspect of 
corrosion-fatigue, the present tests were carried out. 

Six materials have been tested : 0-5 per cent. carbon 
steel (cold-drawn streamline wire), three “ non-corrod- 
ing ” steels of various compositions, Duralumin, also a 
magnesium alloy containing 2} per cent. of aluminium. 
The fatigue resistance of each material has been 
determined both in air and when subjected to an air- 
borne salt spray, under two types of cycles of direct 
stresses, viz. (a) repeated tensile stresses (varying from 0 
to a maximum tensile stress), and (6) fluctuating 
tensile stresses having a fairly high mean stress value. 
The resistance of these materials to cycles of reversed 
direct stresses, both in air and in salt spray, have 
previously been determined and recorded.t 

The tests were made in two Haigh electromagnetic 
fatigue-stress testing machines of 30-cwt. capacity, 
operating at a cyclic frequency of about 2,200 cycles 
per minute. The machines were fitted with special 
axial-loading devices. In the corrosion-fatigue tests 
an air-borne spray of a 3 per cent. solution of common 
salt in distilled water was used. The injectors, spray 
chambers, form of specimens, &c., employed in the 
tests have been fully described and illustrated in the 
previous paper mentioned above. The usual form of 
endurance test was adopted throughout. 

Particulars of the chemical composition, heat treat- 
ment, and results of static tensile and hardness tests 
are given in Tables I and II, on page 674. As a 
result of the comparatively high values obtained for 
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* Paper read before the Iron and Steel Institute, on 
Thursday, April 29, 1937. Abridged. 

t Termed the “‘ modified Goodman ” relation. Gough, 
Fatique of Metals, 1924. 











* Used by Gerber to examine Wohler’s results. 7 
¢t See Gough and Sopwith, Encrneerine, vol. cxxxvi, 
page 75 (1933). 





the fatigue range under mean stress in the case of the 
17/1 Cr-Ni steel FAP, a number of tensile tests 
have been made. These showed that the value of 
54-5 tons per square inch previously reported for 
this material was on the low side, Tensi e tests on 
twelve specimens, 0-375 in. in diameter, gave results 
of from 56-4 tons to 59-3 tons per square inch, the 
mean being the value included in Table II, viz., 58 tons 
per square inch. It was found, however, that speci- 
mens of a diameter equal to that of the Haigh test- 
pieces (0-15 in.) gave higher results, together with a 








greater variation. Thirteen such specimens ranged 
Fig.7. O-SPER CENT. CARBON STEEL 
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from 56-6 tons to 64-4 tons per square inch, with a 
mean of 60-9 tons per square inch. This latter value 
has accordingly been adopted as a basis of comparison 
for the fatigue ranges. A corresponding variation 
in the hardness numbers was also found to exits. 
The tensile properties of the 15 per cent, chromium 
steel FAO have also been redetermined, but these 
show little difference from those previously reported. 

The repeated-stress fatigue tests in air were carried 
out in the case of the steels on a basis of 10 million 
cycles, while the fluctuating-stress tests in air on steels 
and all the tests in air on Duralumin and the magnesium 
alloy were carried out on a basis of 20 million cycles. 
The whole of the corrosion-fatigue tests were made on a 
50-million cycle basis, except inthe case of the magne- 
sium alloy, for which the corrosion-fatigue resistance 
was extremely low. The results of the fatigue tests 
are plotted, to a logarithmic scale, in Figs, 1 to 6, in 
all of which repeated-stress tests in air are represented 
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by open circles and in salt spray by black circles 
and fluctuating-stress tests in air by open triangles 
and in salt spray by black triangles. The estimated 
values of the fatigue ranges in air and of the corrosion- 
fatigue endurance ranges at one, 10 and 50 million 
cycles are given in Table IX, in which are also included 
the values previously obtained under reversed stresses.* 

Fatigue Tests in Air, Discussion of Results,—The 
fatigue tests in air gave reasonably uniform results, 
as can be seen from Figs. 1 to 6. 
fluctuating stress tests on the streamline wire steel 
£ O Y, fractures occurred after as many as 13} million 
and 224 million cycles. The fluctuating-stress tests 
on the other steels were therefore carried on to 20 million 
cycles; it would appear from the results, however, 
that this precaution was unnecessary, since in no 
case did a specimen of any of these three steels break 
at an endurance exceeding one million cycles. 
fatigue ranges derived from these and the previous 
tests are plotted in Figs. 7, 9, 11 and 12, in which the 
abscisse represent the mean stress applied, M, and 
the ordinates the corresponding fatigue (or endurance) 
ranges, R. Two points on the curve are given by: 

(1) Mean stress = zero; fatigue range = twice 
fatigue limit for reversed stresses. 

(2) Mean stress = ultimate tensile stress; 
range = zero. 

On this type of diagram the “‘ modified " Goodman 
relation gives a straight line joining these two points, 
while the “ Gerber parabola ” gives a parabola passing 
through these points and having the R axis as axis. 

The open circles and full lines in Figs. 7, 9, 11 and 
12 represent the results of the tests in air. Tests, in 
salt spray, at 10° cycles are represented by black 
triangles, at 10’ cycles by black squares and at 5 x 10° 
cycles by black circles, and the curves by dotted 
lines, fith very few exceptions, the experimental 
results, both for repeated and for fluctuating stresses, 
lie between the curves expressing these two relations ; 
the fatigue ranges of the 17/1 Cr-Ni steel for 
repeated, and of the 15 per cent. chromium steel! 
for fluctuating, stresses, are about 24 per cent 
higher than those given by the Gerber parabola, 
while that for Duralumin under fluctuating stresses 
is about 22 per cent. lower than that given by the 
modified Goodman line.t The results of the fatigue 


fatigue 


tests in air are thus in general agreement with previous | 


experience 

These diagrams (Figs. 7, 9, 11 and 12) have been 
plotted in the usual way with co-ordinates representing 
the stresses referred to the original area. It appeared 
of interest to the authors to re-plot these curves, 
using co-ordinates representing actual stress. This 
presented no difficulty in the case of the three points 
representing the fatigue ranges under reversed, repeated 
and fluctuating stresses, since the diameter of the 
unbroken specimens could be measured after test 
and the necessary corrections made to the stresses. 
Rather surprisingly, the only case in which any large 
decrease in diameter occurred was the non-corroding 
steel ZWZ (18/8 Cr-Ni) tested at high mean stress, 
in which case the actual fatigue range as corrected 
was 43 + 14-5 tons per square inch. The point repre- 
senting the actual breaking stress under static tension 
was determined, using an autographic load-elongation 
recorder. 
manner was divided by the measured area at fracture 
to give the actual breaking stress. 

The results, corrected in this manner, are given in 
Table X. For the steels it was found that the plotted 
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results could be represented by straight lines without | 


much error, the agreement being particularly good in 


the cases of the carbon steel and the 15 per cent. | 


chromium steel. The non-ferrous materials, however, 
showed a wide departure from the straight line at high 
mean stresses. 

Fatigue Tests in Salt Spray, Discussion of Results. 

It is convenient to discuss the results of the corrosion- 
fatigue tests in two groups, namely, (i) the more 
corredible materials, carbon steel, Duralumin and 
magnesium alloy, and (ii) the less corrodible materials, 
the three stainless steels. 

(i) The results for the more easily corrodible materials 
show a high degree of regularity. In each case the 
log Slog N curves are either straight lines throughout 
or become so at about one million reversals. This is 
in agreement with the pre ious results under reversed 
stresses, the type of curve for any one material 
remaining the same, namely: (a) Streamline wire 
steel, uniform slope ; (6) Duralumin, decreasing cur- 
vature, merging into uniform slope at about one million 
cycles ; and (c) magnesium alloy, increasing curvature, 
merging into uniform slope at about 3 million cycles. 
In the case of the streamline wire steel and the mag- 
nesium alloy, the behaviours in air and in salt spray 
as regards variation in mean stress are broadly similar, 
as shown in Figs. 7 and 12, the shapes of the curves 


* Gough and Sopwith, loc. cit. 
+ This material is, however, very variable. 


+ 


$ Gough and Sopwith, loc. oit. 


of fatigue range in air and of endurance range in salt 
spray against mean stress being very similar. 

(ii) In the case of the non-corroding steels, inter- 
pretation of the results is rendered difficult by the 
large amount of scatter occurring in some of the 
tests. Taking the mean curves shown in Figs. 2 to 4, 
and the derived endurance ranges as given in Table IX, 
conclusions somewhat similar to those for the more 
corrodible materials may be drawn, but with less 





from bar to bar. The fractures obtained in the 
corrosion-fatigue tests presented no special features, 
being of the usual serrated in the more easily 
corroded materials, and practically the same as in air 
in the non-corroding steels. 

General Conclusions.—The two main conclusions to 
be drawn from the results of these tests are :— 
(1) No evidence is shown of a corrosion-fatigue limit 
for any of the materials, the log S/log N curve becoming 


TABLE I.—Cuemicat Compostrion AND Heat TREATMENT OF MATERIALS. 





























































































































similar to those under reversed stresses, namely : 
(a) 18/8 Cr-Ni steel, uniform slope; (6) 15 per cent. 
chromium steel, decreasing curvature, merging into 
uniform slope at 1 million to 4 million cycles ; (¢) 17/1 
Cr-Ni_ steel, decreasing curvature, merging into 
uniform slope at about 2 million cycles (except that 
in the case of repeated stresses there is some evidence 
of increasing curvature, becoming uniform at about 
2 million cycles). Two of the steels, viz., the 0-5 per cent. 
carbon and the 15 per cent. chromium, appear to have 
a somewhat higher corrosion-fatigue resistance under 
repeated than under reversed stresses. This is extremely 
difficult to account for. The difference is only slight, 





| cena Giatuaeid 
Ra =" ntl Heat Treatment. 
; c. Si. | _ Mn. Cr. Ni. 
| Per cent. Per cent. | Per cent Per cent, Per cent. | 
] - - 1 | | j » ——— 
Steels | | 
EOY (0-5 | | 
per cent. C.) 0-48 0-11 0-64 — | — Cold-rolled. 

FAO (15 per : : 
cent. Or.) ..} 0-12 0-28 0-24 | 14-75 | — O.H. 950 deg. C. 30 min., T. 650 deg. C. 
ou 

EW Z (18/8) 0-11 0-28 4«6| (0-26 18-32 8-23 -rolled. 
PAP (i7/1 0-25 0-52 0-68 17-10 1-16 O.H. 950 deg. C. 30 min., T. 630 deg. C. 
wie ws ‘ | 20 min. W.Q. 
Cu. Al. Mg. Fe. Mn. Other Elements. Heat Treatment. 
Per cent. Per cent. Per cent. | Per cent. Per cent. Per cent. 
| — —_— SS SS 
Non- Ferrous —— et haan | 
Vetals 
EXA (Dur.)) 4-25 | | 
EXB (Mg. | | qos-43ye | o-ee | 0-82 0-64 | S1,0-22 As rolled. 
Alloy) - | 2-46 (97-15)* = 0-13 | Pb, Sn 
Fe, Si }0-26 As rolled. 
| Ou, Ni) 
| | o- i 
* Obtained by difference. 
TABLE Il.—MecsantoaL Properties OF MATERIALS. = 
——— ! 
Ultimate | Yield Limit of | 0-1 per cent. | 0-5 pet cent. | Young’s —- a Reduction} 5 spelt 
| Tensile | Stress. | Propor- oof oof Modulus, of seein 
Ref. Mark. | strength.| Tons | tionality. | Stress. Stress. BE. 4 V Area.| Area. — 
| Tons per | per Tons per | Tons per Tons per | Lb. persq. Per Per 
sq.in. | sq. in. sq. in. sq. in. sq. in. in x 106, cent. cent. 
| ‘4 | | ° 
: 53 °3 N N - 29-4 | 12 39 1 
Pao a | 14-3 | or 23-7 | 2% 66 218-221 
EWZ.. | 66-3 (41-2) | 19-1 31-1 52 36 255 
PAP. 58-0 a2); — 31-3 | al 52 269-303 
| ~ 
EXA. 28-2 None | 17-4 19-3 19-6 10-7 | 1 | @ | 106-117 
|EXB. 16-4 None 4-8 9-7 11-2 |) 6-0 20 | 444 59-61 
' 
TABLE [X.—Summary or Resutts or Fatieve TEsts. 
| Mean Endurance Ranges in Salt Spray. Tons per sq. in. 
— Fatigue Ranges in Alr. ieee — - 

Ret | Fluct- ia eae 8 At 106 Cycles. At 107 Cycles. At 5 x 107 Cycles. 

Mark. |'Stress |-— inl “a ' | 
Tests. Bde | “ | Fluctu- 
Re- Re- Fluetu- Re- Re- Fluctu- | Re- | Re- Fluctu: Re | Re uc’ 
| Tone | versed | peated ating | versed | peated ating versed | peated ating versed peated ating 
len tn Stresses.) Stresses. Stresses.| Stresses.| Stresses.) Stresses.| Stresses.| Stresses.| Stresses. | Stresses. | Stresses.} Stresses. 
or| 36 “354 toa Lae Le | ee eee | oe | os | oe 
IY 3-5 35-8 27-5 21-8 20-0 | 17- 9- . 7: “ 6 2 
Pio | 30 44-0 35-2 24-5 29-6 28-2 20-8 24-6 | 26-4 | 14-0 22-0 25-3 12-3 
EWZ\ 38 49-8 37-8 25-5 42-4 33-3 18-7 | 34-4 29-5 15-0 29-6 27-3 12-8 
FAP | 40 56-8 49-2 $1-5 | 42-7 | 88-0 | 22-2 | 34-4 | 32-0 19-7 31-0 28-2 18-4 
EXA| “4 | 15-8 14-3 6-2 10-1 7:3 6-4 | 68 | 56 | 48 5-2 4-6 3-6 
EXB| 9 /| 11-2 9-2 5-1 5-7 5-2 | 3-3 2-0 2-2 | 0-8 - 5 io “= 
TABLE X.—Resvutts or Tests is Arr REFERRED TO AcTUAL STRESS _ 
- eee crane tlds tect enn 
2 nges. ‘ sq. in. 
Limiting Fatigue Ra Tons per sq Ueatenate Steees, 
| Tons per sq. in. 
Ref. Mark. y T Mi 3 
Reversed Stresses. | Repeated Stresses. Fluctuating Stresses. 
Nominal Actual. Nominal. Actual. Nominal. Actual. Nominal Actual. 

} 4 -| 21- 21- 0 to 35- 0 to 35-8 36 + 13-8 36-0 + 13-8 63-2 92-4 
P40 | $22.0 3-0 | 0to35-2 | Oto35-2 | 30+ 12-2 31-0 + 12-6 43-3 | 79-6 
EWZ + 24-9 + 24-9 0 to 37-8 | Oto 37-8 $8 +12-8 | 43-0 + 14°5 | 66-3 } =. 
PAP | 428-4 | 428-4 | Oto 40-2 0 to 49-4 40 + 15-8 41-1 + 16-2 | 54-5 > 
EXA + 7-9 £ 7-9 | Otold-3 0 to 14-3 M+ 31 | 40+ 3-1 28-2 = 
EXB + 5-6 t 56 | Ot 92 | Ot O92 | HF 26 | HS 27 we | : 

J | Ne ~- 
Leen ict “ Nominal ” Stress = Stress referred to original area. 
“ Actual” so «= » 0 final, 
certainty. Thus the log S/log N curves are in general ; straight for each material investigated after a certain 


number of reversals, usually not exceeding about 
2 million ; the general form of the curve for any material 
is unaltered by varying the mean stress. (2) In most 
cases the effect of variation of the mean stress on the 
ensurance range in salt spray is similar to that on the 
fatigue range in air. 








INSTITUTION OF MUNICIPAL AND CounTY ENGINEERS 
The Council of the Institution of Municipal and County 
Engineers has awarded the Richard Pickering old 
Medal and Prize for 1937 to Mr. J. G. Jefferson, of Dar- 
lington, for a thesis entitled, “‘ The Practical Application 
of the Restriction of Ribbon Development Act, 1935, in 





| and is possibly due to variations in corrosion-resistance 
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Fie. 3. GATHERING 


UNDERGROUND LOADING MACHINE. 


THE range of machines for loading coal from the 
mine floor to the tram, manufactured by Messrs. Joy 
Manufacturing Company, of Franklin, Pennsylvania, 
U.S.A., has been recently added to by a small machine 
known as the Joy Junior Loader, having a rated 
capacity of } ton per minute, though able to deal with 
twice that amount for short periods. The loader, 
which is illustrated in Figs. 1 to 3 on this page, is 
combined with a swivelling conveyor and is self- 
propelling. The front of the machine is provided 
with a pair of gathering arms, terminating in renewable 
toothed claws. These, as will be realised from Figs. 1 
and 3, alternately scoop the coal from the heap up the 
apron on to a flight conveyor, the machine being 
worked into the loose coal, as required. The arms 
are pivoted about midway on a crankpin, and are 
anchored at their inner ends to swinging levers. As 
the cranks rotate, the width of the path described by 
the tips of the claws is increased relative to the diameter 








Heap oF MAOHINE. 


ivot 
This path is of a somewhat elliptical form, 
the gathering stroke, that is, the stroke of the claws 
when the crank pin is traversing the bottom half of its 


of the crank circle as the arms oscillate about the 
of the lever. 


circle, being practically a segment of a circle. On the 
return stroke when the claws are getting out of the 
way of the loaded coal, the path turns in a sharp curve 
and then becomes a very flat curve. The complete 
stroke consists, thus, of a swift gathering portion and 
a slower idling movement. Each arm makes 35 strokes 
per minute, and the maximum outreach, measured on 
the inside of the claw tips, is 4 ft. 10 in. 

The cranks are rotated, through right-angle reduc- 
tion gearing, by motors of 4 h.p., housed underneath the 
rear part of the apron, as will be clear from Fig. 2. 
This apron is hinged to the main body of the machine, 
so that its front edge can be adjusted in height through 
a distance ranging from 6 in. below to 16 in. above the 
normal floor level. The adjustment is effected by a 
pair of hydraulic cylinders, one of which is visible 
just below the motor in Fig. 2. The circular apertures, 
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crossed by a bar, seen at the rear of the apron'in Fig. 3, 
are powerful headlights. The points on the top of the 
levers, visible in this illustration, assist in the loading 
of large pieces of coal on to the conveyor. The body 
of the machine consists of a chassis mounted on a pair 
of chain tracks. The track plates are formed with 
projecting lugs which serve a double purpose. When 
the machine is required to run on rails the lugs act 
as rail flanges, and when used directly on the mine 
floor they dig in, in both cases preventing® lateral 
movement, Each chain is driven by its own motor 
of 4 h.p. Two travelling speeds are provided, viz., 
40 ft. and 120 ft. per minute. The position of the 
control gear is shown in Fig. 2, each track having 
independent control. The electrical supply is taken 
aah plug situated near the controls through a trailing 
cable. 

The conveyor, as will be seen from Fig, 3, extends 
along the head to the gathering arms and, passing over 
the body, is carried on a delivery boom at the rear; 
the boom can not only be swivelled in a horizontal 
plane to an angle of 45 deg. on each side of the centre 
ine, but can be tilted in a vertical plane through a 
height of 29 in. measured at the discharge end. The 
swivelling movement takes place round a centre 
giving a radius of 12 ft., so that the lateral displace- 
ment of the discharge end, measured along the chord 
of the arc, is 8 ft. 6 in. The tilting movement takes 
place round a centre very close to the gathering head. 
These movements provide a considerable degree of 
flexibility in loading. They are effected hydraulically. 
The swivelling gear can be seen in Figs. 1 and 2, at the 
sides of the boom. It consists of a pair of hydraulic 
rams carrying pulleys over which pass wire ropes 
attached at one end to the body. Extension of either 
ram pulls over the boom to one side or other, as required. 
A large quadrant carrying the rope anchorages acts 
as a guide to the boom. The hydraulic pump for 
actuating the several movements is driven by the 4-h.p. 
motor seen in Fig. 1 on the opposite side of the body 
to the control gear, the valve box being situated on 
the control side. It is mechanically connected to the 
pump switch, so that the pump starts and stops auto- 
matically as the valve levers are moved. The conveyor 
is of the single-chain type, with cross-flights having 
rollers at the ends. It runs at a speed of 170 ft. per 
minute. The overall dimensions of the machine are 
given in Figs. 1 and 2. Its weight is 3-57 tons in 
working order. 








Exgorawiry Surrty in CaLourta-—A statement 
issued by the Calcutta Electric Supply Corporation, 
Limited, Victoria House, Vernon-place, Bloomsbury- 
square, London, W.C.1, shows that 79,984,556 units 
were sold during the first three months of 1937, compared 
with 67,706,392 in the first quarter of 1936, representing 





an increase of 18-13 per cent. 
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OVERSTRESSING AND UNDER- 
STRESSING IN FATIGUE. 


By J. B. 
(Concluded from page 622.) 


KoMMERS. 


Discussion of Overstress Results.—It is of interest to 
compare the results of the present tests with those 
obtained by Smith, Connor, and Armstrong. These 
investigators concluded that when the 0-19 per cent. 
carbon steel used by them was overstressed, the material 
was strengthened, in some cases up to the original 
overstress. In the present tests Fig. 4 (page 621, ante) 
suggests that the 0-27 per cent. carbon steel might 
perhaps have been strengthened at cycle ratios less 
than 3 per cent. at an overstress of 10 per cent. In 
the same way, Fig. 5 suggests that the 0-62 per cent. 
carbon steel might perhaps have been strengthened at 
cycle ratios less than 6 per cent. at an overstress of 
10 per cent. For all the higher overstresses and for all 
the higher cycle ratios the effect of the overstress was 
to cause damage. 


In a previous paragraph certain questions regarding as indicated by a decreasing width of hysteresis loop. | 
An attempt 


the effect of overstress were suggested. 
will be made to answer these questions. When different 
specimens of a material are subjected to, say, 10 per} 
cent. overstress for various numbers of cycles along A B, | 
Fig. 1 (page 620, ante), the effect is to cause more and 
more damage as the number of cycles of overstress is 
increased. In other words, as the cycle ratio at a} 
given overstress is increased the damage done is also | 
increased. Both Figs. 4 and 5 show that the rate at | 
which the damage increases is greater for cycle ratios | 
up to 50 per cent. than for higher cycle ratios. 
the higher cycle ratios the damage curves show a 
tendency to approach the horizontal. 

When various percentages of overstress are applied 


toa given material there seems to be a very intimate | limit for 10,000,000 cycles, and does not fail, it is not 
relation between the percentage of damage and the | the same material at the end of the test that it was at 


cycle ratio. Both Figs. 4 and 5 show that when the | 
percentage of overstress is increased from 10 to 20, 
the percentage of damage is increased by a smaller 
amount. In some cases the cycle ratio seems to be 
the controlling factor, such that for the same cycle 
ratio the percentage of damage is the same, even 
though in one case the percentage of overstress is 
20 per cent., and in another case 30 per cent. This | 
is shown in Fig. 5 by the fact that the damage curves 
for 20 per cent. and 30 per cent. overstress practically | 
coincide. 

As to the question whether overstressing tests give 
any information regarding the particular stage during 
a fatigue test when a crack is formed, the indications 
thus far observed lead to the conclusion that the 
fatiguing action is a very gradual process. The damage 
curves do not show any abrupt change of slope which 
might indicate that some new factor had come into 
play. The formation of a crack seems to be merely 
the culmination of a progressive action which has 
preceded it. Figs. 4 and 5 would lead to the con- | 
clusion that the formation of a crack is an end result. 
This conclusion will be reinforced by certain under- 
stressing tests to be discussed later. 

The absence of a visible crack, even shortly before 
failure, was further confirmed by subjecting specimens 
of both steels to cycle ratios of about 93 per cent. 
The specimens were then taken out of the machine 
and examined for cracks, but none were found. 
Examination of actual cracks under low magnification 
showed that a crack can usually be distinguished from 
a scratch by the fact that a crack is usually jagged 
in part of its course, while a scratch is not. 

In Fig. 1, when a specimen is overstressed along the 
line A B, it is known that the specimen is being 
damaged. Present knowledge is very meagre regard- 
ing the precise action which causes the damage, and | 
what this process does to the material. Examination | 
of the damage curve in Fig. 5 for 20 per cent. over- | 
stress, shows that when the cycle ratio has reached | 
20 per cent., the endurance limit has been reduced | 
about 10 per cent. When this action is continued at | 
the same stress with a material whose new endurance | 
limit is 10 per cent. less than it was before, it might | 
be expected that in the interval from a cycle ratio of | 
20 per cent. to 40 per cent., the increment of damage 
would be greater than 1( per cent. This, however, 
is not the case, the increraent of damage being only 
about 7 per cent. At a cycle ratio of 40 per cent. 
the endurance limit has been reduced by 17 per cent. 
It might be expected, with the same stress continuing 
to act during the interval from a cycle ratio of 40 per 
cent. to 60 per cent., that this would produce a com- 
paratively large increment of damage in an already 
damaged material. This, again, is not the case, the 
increment of damage being only about 5 per cent. 

Some of Bairstow's* results on axle steel offer some | 
explanation for this behaviour. Bairstow estimated 
from his experiments that the endurance limit of the 
axle steel for completely reversed stresses in Gisest | 

| 


* Trans. Roy. Soc., vol. 210a (1910) 


For | 


| not a fixed quantity, and that it may be changed by 


| material probably was elastic up to that unit stress. 
| Mehmel’s compression tests* on concrete showed that 
| for stresses which did not cause failure, the material 


| elastic up to that stress and higher, showing a constant 


| iron and steel is capable of adjusting itself to varia- 
| tions of stress, cyclically applied. 


| and fatigue does not occur. 


|it may be manipulated in various ways by applying 


|extents than had been thought possible in the past. 


Karleruhe (1926). 
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tension and compression was about + 13 tons per 
square inch. This steel was subjected to + 14-1 tons 
per square inch, which represented an overstress of 
|8-5 per cent. After several thousand cycles at this 
| stress, the width of the hysteresis loop gradually 
increased, but after about 18,000 cycles the width of 
the loop had become practically constant. When the 
stress was increased to + 15 tons per square inch, 
the width of the loop was immediately increased, and 
after an additional run of about 9,000 cycles the width 
of the loop had become practically constant. At a 
stress of + 20-2 tons per square inch there was an 
actual decrease in the width of the loop with increase 
of cycles. In another specimen the width of the loop 
decreased at + 19-3 tons and at + 20-2 tons per square 
inch with increase of cycles. 

It is well known that for stresses less than the 
endurance limit the material adjusts itself to the stress 
|imposed. The above results indicate that even for 
stresses above the endurance limit there is some 
adjustment on the part of the material to the stress 
|imposed. In some cases there is an actual recovery, | 














In the above case of axle steel the changes which 
occurred during the first 10,000 cycles were different 
from the changes which occurred during the next 
10,000 cycles. If a material can adjust itself to over- | 
stress to some extent, then it appears more reasonable | 
that the damage curves in Figs. 4 and 5 should show | 
decreasing increments of damage with increasing cycle 
ratio. 

One fact which should be noted is that when materials 
}are subjected to cyclic stresses their properties are 
being changed. In general, the endurance limit is 
| decreased after a period of overstress, and increased 
after a period of understress. For instance, when a 
material is subjected to a stress just below the endurance 





the beginning. 
changed. 
The question as to whether the damage caused by | 
overstress is permanent, or whether the damage may 
be repaired, will be discussed in a later section. 
Strengthening by Understressing—So far as the 
writer is aware, Bauschinger was the first investigator 
to point out that the endurance limit of a material is 


Some of its properties have aon | 


various stressing methods. There is ample evidence 
which leads to the conclusion that in an ordinary 
fatigue test plastic deformation may occur without 
producing final failure. For instance, specimens of 
Armco iron, tested by the writer, had an ultimate 
tensile strength of 44,000 lb. per square inch, a yield 
point of 22,700 lb. per square inch, and an endurance 
limit in rotating-beam tests of 26,200 lb. per square 
inch. It is true that the endurance limit was a nominal 
stress, calculated by means of the ordinary beam for- 
mula, but other fatigue tests tend to show that if the 
endurance limit was 26,200 lb. per square inch, the 


adjusted itself to the stress applied, and became 


modulus of elasticity. From his tests on iron and 
steel Bairstowt drew the following conclusion: “ It 
is found that, after a sufficient number of repetitions, 


When this adjust- 
ment is complete, the specimen is found to have 
become perfectly elastic throughout the whole cycle, 

In the above tests on Armco iron it will be noted 
that the endurance limit was 15 per cent. greater than 
the yield point. It is obvious, then, that when Armco 
iron was stressed at the endurance limit, there must 
at first have been some plastic deformation, because 
the stress was higher than the yield point. As the 
test proceeded this plastic action must have ceased, 
the material becoming elastic up to a stress of 26,200 Ib. 
per square inch. The behaviour in the case of Armco 
iron is unusual, because the endurance limit is ordinarily 
considerably less than the yield point of the material. 
Abundant evidence will be given later to show that 
the endurance limit of a material is not fixed, and that 


cyclic stresses. 

The results on Armco iron, and various experiments 
on the effect of understressing which had been carried 
on for a number of years by the writer, suggested that 
materials could probably have their endurance limits 
manipulated, by cyclic stressing, to very much greater 


Such experiments carried out after overstressing 
might also possibly throw some light on the question 
as to whether a crack had been produced by the over- 





* Mitt. Inst. Beton u. Hisenbeton an der Tech. Hochs- 





t Trans. Roy. Soc., vol. 210a (1910). 





stressing. If, for instance, a period of overstressing 
had formed an actual crack, it did not seem likely 
that such a specimen could be strengthened subse- 
quently to any great extent. To obtain such informa- 
tion, therefore, whenever a specimen ran out to 
10,000,000 cycles or 20,000,000 cycles without failure, 
the test was continued by subjecting the specimen to 
various understressing operations. 

Many results have been obtained similar to those 
shown in Table VIII. Indeed, it may be said that 
many results obtained are much more surprising than 
those shown in the table. 

The results in Table VIII were obtained on a specimen 
of the 0-27 per cent. carbon steel, having an endurance 
limit of 34,000 lb. per square inch, which was first 
overstressed 20 per cent. for 80,000 cycles. Other tests 
showed that such overstress reduced the endurance 
limit by about 16 per cent. Subsequent to the over- 
stress, the stress was first reduced to 15-9 per cent. 
below the original endurance limit, and this stress was 


Tasie VIII. 





Overstressing. Subsequent Stressing. 





| Amount of 








Unit tate @ _ | Col, 3 above 
Stress Cycles || U . en Virgin Cycles 
Lb. per Applied. | — : Endurance Applied. 
sq. in. | — Limit. 
i | Per cent. 
| i ! = 
\| | 
40,800 80,000 —> || 28,600 15-9 4 
29,200 - 14-1 2 
29,800 - 12-3 2 
30,300 10-9 =| 2 
30,900 - 9-1 2,6 
|| 31,400 — 76 | 25 
| 32,000 5-9 | 2,366,6 
32,600 4-1 2,645,5 
33,100 - 2-6 2,650,500 
33,700 — 0-9 | 2,456,100 
34,300 | 0-9 | 2,718,100 
34,3800 2-4 | 1,960,100 
| | 





gradually increased as indicated in the table. The 
results show that the effect of gradually increasing the 
stress was to restore the endurance limit to a value 
slightly above that of the virgin material, at least for 
2,500,000 cycles. 

The explanation suggested for this action is as fol- 
lows: After the overstressing the lower stress of 28,600 
Ib. per square inch was slightly below the new endurance 
limit for this damaged specimen, since failure did not 
oceur even after about 10,000,000 cycles. This 
understressing increased the endurance limit so that 
the next higher stress could be applied without failure. 
This again increased the endurance limit and made the 
specimen strong enough to withstand the next higher 
stress. This process continued until finally a limit was 
reached. At a stress of 34,300 lb. per square inch 
there was evidently not much strengthening, so that 
at 34,800 the destructive effect overbalanced the 
strengthening effect and the specimen failed. 

The argument just presented was reinforced by 
other observations. For a number of materials it 
was found that if, after understressing at a constant 
stress, the stress was increased by a single increment, 
the endurance limit could be increased by only 10 per 
cent. or even less. For the 0-27 per cent. carbon steel 
the increase of endurance limit obtained by a single 
increment of stress after understressing for 20,000,000 
cycles just below the endurance limit, was about 8 per 
cent. On the other hand, when the stresses were 
gradually increased instead of using a single large! 
increment, the material could be strengthened much 
more than 8 per cent. In one case an increase of 24 
per cent. was obtained. ; 

This effect is illustrated in Table IX for a specime: 
which had been previously overstressed. The under 
stressing in Table IX was carried on in a slightly diffe 
rent manner from that of Table VIII. , 

The results in Table [X were obtained on a specimen 
of the 0-27 per cent. carbon steel, which was over 
stressed 20 per cent. for 40,000 cycles. Other tests 
showed that such overstress reduced the endurance 
limit by 8 per cent. In this case the damage of 8 pet 
cent. was not only repaired, but the material was 
strengthened up to 12-3 per cent. above the enduranc« 
limit of virgin material, at least for 2,500,000 cycles 

The same kind of action for the 0-62 per cent. carbon 
steel, having an endurance limit of 48,800 Ib. pe' 
square inch, is illustrated in Table X. ' 

The results in Table X were obtained on a specimen 
which had been overstressed 10 per cent. for 60,000 
cycles. Other tests showed that such overstress reduced 
the endurance limit by 10 per cent. After this damage 
the specimen was strengthened up to about 12 per cent. 
above the endurance limit of virgin material, at least 
for 2,500,000 cycles. - 

The fact that a specimen may be subjected to an 
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overstress for a large number of cycles and still have 
its strength repaired and even augmented is shown 
by the results in Table XI. A specimen of malleable 
iron is chosen for this example because the S-N curve 
for this material became horizontal at a much larger 
value of N than was the case for either of the steels. 
The results in Table XI are for a specimen of malle- 
able iron having an endurance limit of 25,600 lb. per 
square inch, which was overstressed 10-2 per cent. for 


Taste IX. 
















































































Overstressing. ] Subsequent Stressing. 
———— oe ‘an 
! | 2 3 4 } hb 
| | Amount of | 
Unit Tote Gtenc. | Col. 3 above | 
Stress. | Cycles |} Unit Stress. | Virgin Cycles 
Lb. per | Applied. oa pe Endurance Applied. 
sq. in on Limit. | 
| Percent. | 
40,800 | 40,000 31,300 7-9 |10,179,900— 
|| 31,000 8-8 | 2,469,100 
32,400 4:7 | 2,693,200 
} | 32,200 5:3 2,567,000 > 
33,600 1-2 2,566,100 > 
} | 33,300 2-6 2,566,400 > 
| | 34,700 2-1 | 2,566,600 > 
| 34,400 1-2 | 2,420,800 > 
| 35,900 5-6 | 2,685,900 
| || 35,600 4-7 | 2,605,200 
} 1] 37,000 8-8 | 2,636,500 
} 36,700 | 7-9 } 2,518,300 > 
38,200 12-3 2,568,200 > 
| 37,000 | 11-5 1,369,400 
i 
TABLE X. 
Overstressing. Subsequent Stressing. 
| | . 
1 | 2 3 4 5 
| ed | 
Unit 7 Col. 3 ve 
Stress. ZS U tb. per . 7 | = 
Lb. per plied. ” tndurance pplied. 
sq. in. . y &. Limit. 
| Per cent. 
| 
700 60,000 > 44,000 — 98 10,248,900 > 
44,800 — 82 2,566,800 > 
45,500 — 6-8 2,382,300 > 
46,200 5-3 2,755,700 
| 47,000 3-7 2,563,700 > 
| 47,700 2-5 2,603,000 + 
48,500 0-6 2,623,800 > 
49,200 0-8 2,546,500 > 
49,900 2-2 2,542,000 > 
50,700 3-9 2,325,300 > 
51,400 5-3 | 2,538,600 
| 52,200 7-0 2,760,500 > 
53,000 8-6 2,600,900 —> 
| 53,700 10-0 2,545,500 —> 
54,500 11-7 2,550,200 —> 
|| 55,200 13-1 | 1,560,400 
} 
Taste XI. 
Overstressing Subsequent Stressing. 
1 | 2 3 4 | 5 
eS : ; 
} | Amount of 
Unit | Unit | Col. 3 above 
Stress, Cycles | Stress. | Virgin Cycles 
Lb. per | Applied. || Lb. per | Endurance | Applied. 
sq. in. | | sq.in. | Limit. 
| | Per cent. 
- : : 
28,200 | 1,000,000 -»|| 21,800 —~14-8 | 9,193,600 > 
| 22,300 — 12-9 | 2,654,000 — 
22,900 — 10-6 | 2,488,700 + 
23,400 | — 8-6 2,598,200 
24,000 | 6-2 2,548,400 > 
24,600 3°9 | 2,558,400 > 
25,100 | 2-0 | 2,609,200 > 
25,700 | 0-4 2,510,200 —> 
26,300 2-7 2,594,400 —> 
26,800 4-7 2,604,400 > 
27,400 | 7-0 | 2,535,500 > 
28,000 | 9-4 118,100 











1,000,000 cycles. Other tests showed that such over- 
stress reduced the endurance limit by about 3 per cent. 
The results show that the damage was repaired and the 
specimen strengthened to a value somewhat above the 
endurance limit of virgin material. 

In order to show that an overstressed specimen may 
be restored in strength even beyond the original 
value of the overstress, the results in Table XII are 
given. 

The results in Table XII are for a specimen of 0-62 
per cent. carbon steel, which was overstressed 10 per 
cent. for 40,000 cycles. Other tests showed that such 


overstress reduced the endurance limit by 3 per cent. 
In this case the specimen was subsequently strengthened 
not only up to the value of the overstress, but up to | 


17-8 per cent. above the endurance limit of virgin 
material. 

In most of the understressing experiments, after the 
initial application of 10,000,000 or 20,000,000 cycles, 
the subsequent stresses were applied for only 2,500,000 
eycleseach. Itis quite possible that if these subsequent 
runs had been for 10,000,000 cycles each, greater 
amounts of strengthening would have been obtained. 
This is suggested by some of the writer’s tests on under- 
stressing of grey cast-iron.* These tests showed that 
understressing at a constant stress for 2,500,000 cycles 
increased the endurance limit about 13 per cent., while 
understressing for 15,000,000 cycles increased the 
endurance limit about 25 per cent. 

The results of the understressing tests which have 
been presented answer the question as to whether the 
damage done by overstressing is permanent. It is 
evident that such damage may be repaired by a proper 
sequence of understressing, which may in many cases 
restore the endurance limit to the original value. In 
other cases the endurance limit may be restored to the 
value of the original overstress, and in some cases 
even above the overstress by substantial amounts. 

Starting of Cracks During Fatigue.—A question which 
was of interest was whether the amount of strengthening 
which was possible by means of understressing, after 























Tasre XII. 
Overstressing. Subsequent Stressing. 
1 | 2 3 | 4 | 5 
Amount of 
Unit Unit Col. 3 above 
Stress. Cycles Stress. Virgin Cycles 
Lb. per Applied. Lb. per Endurance Applied. 
sq. in. | sq. in. Limit. 
Per cent. 
53,600 40,000 > 45,400 — 7:0 10,127,400 + 
46,200 — 63 2,565,300 > 
| 47,000 — 8-7 2,463,400 
47,800 — 2-0 664,000 > 
} 500 — 0-6 2,582,500 —> 
| 49,200 0-8 2,570,200 —> 
50,000 2-5 2,567,100 —> 
50,800 4-1 2,565,100 —> 
| 51,500 5°5 2,579,100 —> 
52,300 7-2 2,552,000 —> 
53,000 8-6 | 2,566,200 
53,800 10-2 2,623,500 —> 
54,500 11-7 2,531,000 —> 
55,300 13-3 2,617,300 —> 
| 56,100 14-9 2,557,100 > 
56,800 16-9 2,596,500 —> 
57,500 17-8 2,564,600 —> 
58,300 19-5 2,011,500 














large cycle ratios of overstress, would offer any clue 
as to whether an actual crack had been formed. It 
would seem reasonable to suppose that if a crack were 
present it would not be possible to strengthen a speci- 
men very much, if at all. All of the results obtained 
were examined on this basis, and it appears that speci- 
mens may be strengthened just as much after large cycle 
ratios of overstress as after small cycle ratios. Various 
specimens of both steels were overstressed with cycle 
ratios as high as 86 per cent. to 89 per cent., and were 
afterward strengthened by amounts from 13 per cent. 
to 31 per cent. above the endurance limit after damage. 

It is of considerable importance from a number of 
different aspects to know when a crack first develops in a 
fatigue test. For some of the larger-sized bars there 
seems to be little doubt that there may be a considerable 
number of cycles applied between the time when a 
crack is first initiated and when final failure occurs. 
This is shown by results of A. V. de Forestt on the 
spreading of cracks in §-in. round bars. Specimens 
cut from car axles and which were 1 in. in diameter 
were tested by H. F. Moore.t He says: 

‘“* From the results of tests on two sizes of specimens, 
it appeared that the size of the smallest crack which 
could be detected is about the same for small specimens 
as for large specimens. Hence when the crack is first 
detectable in a small specimen a larger proportion of the 
metal has been damaged than is the case when the 
erack is first detectable in a large specimen. For a 
small specimen, then, there will remain a shorter pro- 
portion of the ‘life’ between the detection of a crack 
and final failure than is the case fora larger specimen. 
This indicates that the chances of detecting a fatigue 
crack before failure is imminent is better for full-size 
axles than for small specimens.” 

Another investigator who has done much interesting 
work on the spreading of cracks is Frederic Bacon.§ 

The present study was concerned primarily with the 
portion of a fatigue test which precedes the formation 
of a crack. However, the presence or absence of cracks 
after large cycle ratios of overstress was considered 





* Proc. Amer. Soc. for Test. Mat. (1930). 
+ Journ. of App. Mechanics (March, 1936). 





important from the standpoint of suggesting a clue as 
to the action which took place while a specimen was 
on its way toward failure. At 10 per cent, overstress 
the average number of cycles necessary for failure for 
the 0-27 per cent. carbon steel was about 350,000. 
Some specimens had failed at cycles less than this 
and some at a larger number. A specimen was sub- 
jected to 10 per cent. overstress for 320,000 cycles and 
then removed from the machine. Cracks were not 
visible under low magnification. It was thought that 
if invisible cracks were present they would be opened 
up by drastic bending of the specimen in various 
planes. This was tried but no cracks were disclosed. 

A second method which might be supposed to dis- 
close invisible cracks was to test overstressed specimens 
in axial tension. A specimen was therefore over- 
stressed at 10 per cent. for 320,000 cycles and then 
ruptured in tension. Again there was no evidence of 
cracking, the fracture being a cup and cone, and the 
ultimate tensile strength being somewhat higher than 
that of virgin material. 

Another specimen was subjected to 10 per cent. 
overstress for 341,000 cycles, and then ruptured in 
tension. The result was similar to that.in the previous 


In order to examine the effectiveness of a tension 
test for disclosing fatigue cracks, a specimen was chosen 
which had a crack so faint that the specimen was 
originally recorded as having bent and not cracked. 
The crack was found later under low magnification. 
This specimen had been subjected to 40,000 cycles at 
an overstress of 3-5 per cent., and to subsequent under- 
stressing of various amounts. It finally failed at an 
overstress of 2-6 per cent. In static tension this 
specimen failed at a unit stress of 48,700 lb. per square 
inch, and the fracture showed very plainly that the crack 
had penetrated about 0-138 in. 

After failure due to fatigue it was found that speci- 
mens were either cracked without having broken com- 
pletely in two, or the fracture was complete, showing 
the typical fatigue crack which had spread about half- 
way across the section before complete rupture took 
place. The results cited above indicate that such a 
spreading crack was not present even after 340,000 cycles 
of overstress. Such cracks must evidently spread 
quite rapidly near the end of the test. This con- 
clusion coincides with the observations of H, F. Moore 
on small specimens. 

An overstress of 10 per cent. corresponded to a 
unit stress of 37,000 lb. per square inch on the outer 
fibre of the specimen, which was considerably below 
the yield point of 52,200 lb. per square inch. On the 
assumption of linear variation of stress, the fibre 
subjected to a stress equal to the endurance limit of 
34,000 Ib. per square inch would be at 0-150 in. from 
the axis of the specimen. This would mean that about 
17 per cent. of the cross-sectiona larea was being over- 
stressed, and about 83 per cent. of the area was being 
understressed. Whether overstress has had the effect 
of decreasing the static ultimate tensile strength of a 
material cannot be determined satisfactorily by a 
subsequent test of a solid rotating-beam specimen. If 
the understressed core of the specimen was strengthened 
while the outer layer was weakened, the one effect 
could obscure the other. Overstressing with axial 
tensile and compressive stresses should prove satis- 
factory for answering this question. 

Moore and Jasper* have shown that under reversed 
axial stress, at or near the endurance limit, metals 
were not only strengthened against fatigue, but were 
also improved in ultimate tensile strength by amounts 
varying from 2 per cent, to 22 per cent. This was 
usually accompanied by a decrease in reduction of area 
varying from 3 per cent. to 25 per cent. Such tests 
suggest that understressing is a process which probably 
influences the entire body of metal on which it acts, 
By analogy it seems probable that overstressing also 
influences the entire body of metal on which it acts. 
This would also be expected on the basis of the plastic 
deformation which Bairstow’s specimens showed under 
the application of overstress. On the other hand, if 
cracks were formed early in a fatigue test, it would be 
possible for the material to be damaged by the pro- 
pagation of cracks, which might have little effect on 
the material adjacent to the cracks. 

A further reason for thinking that the damage due 
to overstress is not localised is the fact that the damage 
does not seem to occur in a fortuitous manner. Figs. 
4 and 5 show that the damage curves are at least fairly 
regular with increase of cycle ratio, The damage 
curves are evidently influenced to some extent by 
individual differences in materials. For the 0-27 per 
cent. carbon steel, at a cycle ratio of 20 per cent., all 
three curves in Fig. 4 show about 5 per cent. damage. 
The 0-62 per cent. carbon steel at the same cycle ratio 
and 10 per cent. overstress shows about the same 
damage, but the curves for 20 per cent, and 30 per 
cent. overstress lie considerably lower. At a cycle 
ratio of 90 per cent. both steels at 30 per cent. 





t Univ. of Illinois Bulletin No. 165 (1927). 
§ ENGINEERING, vol. cxxxiv, page 372 (1932). 


* Univ. of IUinois Bulletin No. 142 (1924). 
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overstress show a damage of about 30 per cent., but the 
other curves show individual differences. 

General Discussion.—Overstressing usually damages 
material and understressing usually strengthens it. 
What is the difference between the action when a 
specimen is being overstressed and when it is being 
understressed ! When a specimen has been damaged 
by overstress it can usually be strengthened again by 
understress. What is going on in the specimen which 
makes this possible ? 

Mehmel’s tests* on concrete suggest at least a partial 
answer to these questions. In one case he tested a 
specimen in compression from a minimum of 114 Ib. 
to a maximum of 704 Ib. per square inch. The maxi- 
mum stress was 29-5 per cent. of the ultimate static 
strength, so that the stress was below the endurance 
limit. The original stress-deformation curve was 
convex upward, and even after only 10 cycles the defor- 
mation had been increased. The deformation-cycles 
graph, with increase of cycles, became an inclined 
straight line, and the increase of deformation was so 
slow that many cycles were necessary to make the 
increase apparent. This was true for the elastic as 
well as the permanent deformations. The elastic 
unit deformation, corresponding to the maximum 
stress, was 0-000158 at 10 cycles, increased to 0-000178 
at 150,000 cycles, and then remained constant up to 
610,000 cycles. The unit permanent set was 0-00001 
at 10 pla ton increased to 0-000086 at 400,000 cycles, 
and then remained constant up to 610,000 cycles. 
The elastic deformation had therefore increased 12-6 
per cent., and the permanent set 760 per cent. The 
ratio of permanent set to elastic deformation was 0 -0633 
at 10 cycles and 0-483 at 400,000 cycles. 

The repeated loadings were discontinued after about 
610,000 cycles, and the specimen was subjected to a 
static test. The stable condition which had been 
attained by the deformations was indicated by the 
value of the modulus of elasticity, which was constant 
not only up to the maximum stress of 704 Ib. per 
square inch, used in the repeated stressing, but even 
up to 803 Ib. per square inch. The determination 
of the ultimate strength showed that it was practically 
the same as for specimens which had not been subjected 
to repeated stress. 

These facts about concrete afford some explanation 
of what probably goes on in a fatigue test of metal. 
Wher a metal is stressed above the endurance limit 
presumably both elastic and permanent deformations 
occur, When the test is stopped after a comparatively 
small number of cycles, the endurance limit may 
actually have been increased for some metals. For 
a larger number of cycles the overstressing usually 
reduces the endurance limit. When such an over- 
stressed specimen is subjected to a stress above the 
new endurance limit, the deformation per cycle is too 
large for the material to adjust itself to this stress and 
become stable. When a similar overstressed specimen 
is subjected to a stress below the new endurance limit 
and the material is strengthened, evidently the defor- 
mation per cycle is sufficiently small so that the material 
can adjust itself to this stress and become stable. 

When a specimen is subjected to stresses above the 
endurance limit, evidently the fatiguing process is 
fundamentally a process of repeated deformation. 
When the test is stopped before failure occurs the 
specimen is in an unstable condition and has given up 
some of its capacity to withstand repeated deformation. 
But the material is by no means completely ruined. 

Some tests made by H. F. Moore and the writert 
show that metals can given up some of their capacity 
for static deformation and still not be ruined for further 
use, Some half-inch hot-rolled 0-18 per cent. carbon 
steel was stretched in tension until the diameter was 
reduced to 0-48 in. in one case and to 0-44 in, in another. 
The latter deformation stressed the material up to the 
ultimate strength, so that it was on the point of necking 
down. 
so that its elasticity would be restored rapidly. 


received and also in the cold-stretched condition. 
The endurance limits in a rotating beam test were 
28,000 Ib., 35,000 Ib., and 41,000 Ib. per square inch, 
the first value being for the material as received, and 
the other two for the material reduced to 0-48 in. 
and 0-44 in., respectively. The stretching and subse- 


quent heat treatment had vidently made the material | 


capable of behaving elastically for higher stresses than 
[a a for the material as received. 

en a material is being subjected to repeated 
stresses either or both of two processes may be going on. 
When the stress is above the endurance limit a weaken- 
ing process will produce failure, and when the stress is 
below the endurance limit a strengthening process 
will augment the resistance to fatigue. At the begin- 
ning of these processes the action is much the same, 
since in either process both elastic and plastic deforma- 


° Mitt. “Inet. ‘Beton u. Kisenbeton an der Tech. Hochs., 
Karleruhe (1926). 
t Univ. of Iinois Bulletin No. 124 (1921). 


The stretched material was heated to 500 deg. F. | 
Fatigue | 
specimens were then prepared for the material as | 


tions occur. The process will be a strengthening one 
or not depending upon the deformation per cycle to 
which the material is subjected. When the deformation 
per gs is larger than a certain critical amount there 
will ultimate failure. When the deformation per 
cycle is smaller than the critical amount the material 
adjusts itself to the deformation, becomes stable, and 
failure does not occur. 

This process is evidently based upon minute amounts 
of deformation or cold work repeated many times. 
When the deformation per cycle is small enough there 
is an improvement in elasticity. This process also 
explains why understressing by progressively increasing 
stresses is more effective in augmenting the endurance 
limit than understressing at a constant unit stress. 

A deformation per cycle which could not be applied 
to virgin material without failure, may, in some cases, 
be applied later without causing failure. This is 
shown by the results which have been given for certain 
overstressed specimens, which were strengthened 
by gradually increasing understress, and could finally 
withstand the original overstress without failure. It 
has also been shown that understress may strengthen 
material sufficiently so that the original overstress 
may be exceeded by substantial amounts without 
causing failure. 

All the results reported in this article tend to streng- 
then the idea that fatigue is a progressive action in a 
material which produces changes that proceeds slowly 
at low stresses and more rapidly at higher stresses. 
These changes, which seem to be changes due to deforma- 
tion, can evidently be carried on for a very large pro- 
portion of the maximum possible number of cycles at 
any given overstress without producing any abrupt 
change in behaviour. Such abrupt changes in 
behaviour may perhaps occur when failure is imminent, 
but they do not seem to occur much before failure. 

The question may be asked : What physical changes 
occur during the process of overstressing which cause 
the endurance limit to be reduced? One of the 
reasons why this question may be difficult to answer 
is because not many experiments have been made in 
a systematic manner to show that changes are occurring 
in the endurance properties of a material when it is 
overstressed. The answer to this question involves 
matters which have puzzled investigators for many 
years. Before the question can be fully answered, it 
will be necessary to devise experiments with sufficient 
ingenuity so that the results will throw light on some 
of the dark places. This will probably be fairly difficult 
of accomplishment. 

One or two commehts may be made at present 
contrasting the behaviour of material while subjected 
to cyclic overstress with the behaviour while subjected 
to understress. At the beginning of such tests, as has 
been pointed out, the behaviour in the two cases is 
probably much the same, since in both cases it seems 
probable that plastic action occurs. The difference in 
the action seems to be that the material while being 
understressed finally adjusts itself to the stresses 
imposed, and then acts in an elastic manner. Under 
overstress there may be some partial adjustment, but 
for the larger cycle ratios the material does not finally 
become elastic, and if the stress is continued the 
material will finally fail. 

The plastic action under repeated stresses seems to 
be quite different from the action under static stresses. 
Bairstow observed that although his extensometer 
measured to about 0-000004 in., it gave no special 
warning of the deterioration which was taking place, 
and he concluded that the actual damage must have 
been extremely local. This was for completely reversed 
direct stresses in tension and compression. He says :— 
‘* The precise action which ultimately produced fracture 
is difficult to imagine.”” Under cyclic overstress there 
is evidently an exhaustion of the capacity of the 
material to withstand very small amounts of plastic 
action repeated many times. 

Conclusions.—{1) For the two carbon steels dis- 
cussed in this article, the usual effect of cyclic over- 
stress was to reduce the endurance limit. 

(2) In some cases cyclic overstress may produce 
| small amounts of strengthening, but this is true onl 





|at very small cycle ratios and the smaller values of 
overstress. 

(3) The two important factors which determine the 
amount of damage due to overstress seem to be the 
percentage of overstress and the cycle ratio. 

(4) The damage caused by cyclic overstress seems to 
be a very gradual process, since the damage curves 
do not show any abrupt changes of slope. 

(5) The damage curves, even for large cycle ratios, 
| give no indication that an actual crack has been formed. 

(6) Progressive cyclic understress, applied to a 
| Specimen subsequent to overstress, may not only 
| repair the damage which has been done, but in some 
} cases may augment the original endurance limit by 
| substantial percentages. In some cases the endurance 
limit may be restored to a value considerably above 
| that of the original overstress. 








(7) Progressive cyclic understress may strengthen a 
material even after large cycle ratios of overstress. 

(8) The endurance limit of a materia] is not a fixed 
quantity. It may be manipulated by various stressing 
methods. Peri of cyclic overstress will usually 
reduce the endurance limit, while periods of progressive 
oy understress may greatly increase the endurance 
imit. 

Acknowledgments.—The writer is indebted to G. G. 
Thorp, of the Illinois Steel Company of Chicago, 
Illinois, and to W. J. MacNeill, of the Federal Malle- 
able Company of West Allis, Wisconsin, for supplying 
the material used in these tests. Thanks are ae due 
to the Graduate School of the University of Wisconsin 
for supplying a part of the funds used in carrying out 
the testing programme. 








AIR-BREAK CHANGE-POLE SWITCH. 


THE accompanying illustration shows an air-break 
drum-type switch. This has recently been put on the 
market by Messrs. The British Thomson-Houston 
Company, Limited, Rugby, for changing the speed of 
two-phase and three-phase motors whose stator 
currents do not exceed 30 amperes at pressures up to 
550 volts. It is, it is claimed, particularly suitable for 
use on machine tools, in connection with the appro- 
priate motors and starters. A maximum of four speeds 
can be obtained when the switch is used for varying 
the stator tappings of not more than four separate 
windings, and the device is invariably employed in 
conjunction with a separate circuit-breaker contactor 

















or other starter for the motor. To ensure that the 
circuit is neither made nor broken on the change-pole 
switch contacts, but always on the starter or breaker 
contacts, the change-pole switch is electrically inter- 
locked with the starting equipment. The switch is 
operated by a lever engaging in notches at the “ off ” 
and each running position. Depressing the lever dis- 
engages it from the notch, leaving it tree to be moved 
to any position, and the same movement opens the 
interlocking contacts in the base of the switch. As 
a result of this arrangement the motor circuit is auto- 
matically interrupted should any attempt be made to 
change speed while running. 

In addition to machine tools, the switch can also 
be used for controlling motors driving pumps where 
from two to four different speeds are required at 
different times. One of the great advantages claimed 
for speed control by this method is that no power is 
dissipated uselessly in resistances, the power output 
being at all times comparable with the current taken 
from the line. 








InstircTion oF Execrricat Enorinerers.—The sum 
mer meeting of the South Midland Centre of the Institu 
tion of Electrical Engineers will be held on Thursday, 


| July 8, when the Eastleigh Works of Messrs. Pirelli- 


General Cable Works, Limited, will be visited. The 
party will leave Snow Hill Station, Birmingham, by the 
8.0 a.m. train and applications for tickets should reach 
the honorary secretaries, 65, New-street, Birmingham, 
not later than Monday, June 21. 


CiassiFiep List oF ANNUALS AND YEAR Books. 
In response to requests, a 16-page booklet has been pub 
lished by the Association of Special Libraries and Infor- 
mation Bureaux, 31, Museum-street, London, W.C.! 
which contains lists of 212 recommended annual publica 
tions of scientific and technical interest, published in the 
English language. The list is classified for easy referen 
and should be of considerable help to business men 
information officers and librarians in c e of referenc« 
libraries. The booklet is entitled Classified List of Annuas 
and Year Books, and can be obtained, price 2s., by 
subscribers to the “ Aslib ”-Book List, and by the 
general public at 3s. 6d. per copy. 
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‘** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 

SELECTED ABSTRACTS OF KECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1007 AND 1919. 
The number of views given in the Specification Drarcings is stated 

in each case; where none is mentioned, the Specification ix not 

lustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italite. 

Copies of Ppetigerions may be obtained at the Patent Office Sales 

ranch, 25, Southampton Buildings, Chaneery-lane, W.C.2, at 
the ene ae teed of le. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the alutract, unicss the 
Patent has been sealed, when the word “ Sealed" ia appended. 

Any person may, at any time within theo months from the date of 
the advertisement of the acceptance of a Complete Speci fication, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acta. 


HYDRAULIC MACHINERY. 


No. 444,939. Bromford Tube he Bm Limited, 
of Birmingham, and D. y Birmingham. 
Pipe Joint. (12 Figs.) A t 10, 1935.—The inven- 
tion is a pipe joint of the kind using pins driven more or 
lees tangentially to the pipes through holes in spigot 
members which hold the pipe ends together, the middle 
portion of each hole being formed pay in both members, 
so that the part of the pin in the middle portion of the 
hole is subjected to shear in a lengthwise direction, but 
not in cross-section. The two pipes have upset ends 13, 
which in the form shown in Fig. 1  aneg @ material 
radial flange, though they may be it backwards on 
to the main portions of the pi In the form shown 
in Fig. 3, the ends instead of being upset are formed with 


peripheral ves 14. A flexible jointing packing is 
interposed between the abutting pipe ends. ho Sipe 
end carries an outer flange 19 and the other pipe end an 


inner flange 20. The flanges have a spigot connection 
withone another. The flange 20 may consist of a number 
of pieces to facilitate its being placed in position on the 
pipe. The flange 19 may be placed in position on the 
pipe before the end of the latter is upset, and in the 
arrangement of Fig. 3, the flange 19 is contracted on to 
the pipe end to engage the groove 14; or the flange may 
be split and subsequently welded when in engagement 








(444.939) 


with the groove. The 


—- is held on the associated 
pipe end when pulled axi 


ly in the direction towards 


the other pipe end. It may be welded in position or 
formed integrally with the pipe. The flanges have holes 
jointly provided in them to receive tapered pins 23 


The middle portion 


extending pengentiety to the —. Fg we La or 
> © spi e 


of each hole is formed partly in 
so that the middle part of the pin is subjected to shear 
in « lengthwise direction, but not in cross-section. In 
Figs. 1 and 2 the pin is circular, and in Fig. 3 is rect- 
angular. In Fig. 1 the taper of the pin extends radi- 
ally as well as lcngitudinally to the pi In Fig. 3 
the taper is in a direction longitudinally to the pipe 
axis only. In forcing in the taper pins the flanges are 
drawn towards one another to a small extent and by 
engagement with the upset ends 13 in Fig. 1, or with the 
grooves 14 of Fig. 3 of the pipes draw the pipes axially 
as necessary to place the packing under pressure, and thus 
provide an adequate seal. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFPTING, &c. 

No. 445,400. Douglas, Lawson and Company, 
Limited, of Leeds, and J. C. Lawson, of Leeds. 
Split Pulley. (4 Figs.) May 31, 1935,—This invention 
is a split pulley of the kind composed of steel pressings 
capable of being secured together to form the s of 
the pulley for facilitating its mounting on a shaft. The 
pulley rim is formed of two rolled semicircular parts, 
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rim portion, the side bridge portions 4 extend parallel 
with the axis of the pulley. When the arched ribs 3 
are from light metal, the bridge portions 4 are 
reinforced by stiffening pieces to increase the thickness 
of the metal available ~ drilling. Thus the arched 
double ribs 3 are each formed in one piece. When the 
pulley is assembled the two arched double ribs 3 combine 
to form a central portion for gripping a shaft or receiving 
a bush. Also the bridge portions 4 on one part adjoin 
and face the portions 4 on the other t to form 
opposing pairs — of being sec together by 
suitable means. he two parts are secured together 
by locking screws 6 passed through access openings 7 
in the pulley rim into and through clear holes and 
screwed holes in the bridge portions 4, which face one 
another on the two parts of the pulley. In this manner 
the screws 6 are located entirely within the pulley and 
between the ribs 3, and the openings 7 afford easy access 
to the heads of the screws. While the above pulley 
may be clamped firmly on a shaft, it is preferred to 
| weatere a split bush to in the pulley. he bush is 
urnished with end flanges, and to secure it against 
rotation integral projections are formed on the inner 
edges of the double rib members 3 so as to enter recesses 
in the bush 10. (Sealed.) 


MOTOR ROAD VEHICLES. 


No. 444,922. Alvis Car and Engineering Com- 
pany, Limited, of Coventry, and G. T. Smith- 
Clarke, of Coventry. 8S Mechanism. (4 
Figs.) February 2, 1935.—The invention is a steering 
mechanism for road-vehicles, having divided track rods 
and independently sprung road-wheels. The object is 
to provide a mechanism which will be effective over the 
whole steering lock independently of the load on and 
response of the springs, and to vent wheel wobble. 
Each of the steerable road-wheels is connected to the 
chassis frame 12 by upper and lower transverse links. 
Either of these links may be a leaf spring, or one of the 
links may be connected to a rod arranged to take the 
load of the chassis frame through a com ion spring. 
When the upper and lower links are of different effective 
lengths the end rods 13, 13, of the divided track rod 
are of such ——_ in relation to the effective lengths of 
the adjacent links that the relative suspension movements 
of the road wheels and chassis frame will not subject the 
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end rods to compression or tension. The end rods 
13, hinged to the steering arms, have their inner ends, 
hinged to the arms 15, 16 which are independently 
pivoted upon the chassis frame. These arms, which are 
also linked to one another by the middle track rod part, 
extend towards the front of the chassis frame, and the chas- 
sis parts on which they are mounted are inclined frame 
members, interconnecting the chassis longitudinals and 
a front cross member not shown. One of these arms 15 
can be formed as a bellcrank, one end of which is con- 
nected to the drag link 19 for steering purposes. Sufficient 
friction may be introduced into the pivotal mounting 20 
of either or both arms. In Fig. 2 the arm 15 is journalled 
on the pin 21 carried by and extending below the frame 
member and it is hinged to the plate 23 adjustably 
clamped between the stationary plates with interposed 
friction discs 25. Other means to restrict rapid move- 
ments of the arms and thus to pfevent erratic steering 











each furnished with an arched double rib 3 welded to 
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the inside. When pressing out each arched double rib, 
a flat oval ring is formed, and its semicircular ends are 
bent at right angles to the two central portions. The 
arched double ribs 3 are now spaced apart by two integral 
side bridge portions 4, and when the outer peripheral 
edges of the arched ribs 3 are secured to the inside of the | 


| are described. 
| 
| 


| erranged through which the liquid 


(Sealed. ) 


PUMPS. 
James Beresford and Son, Limited, of 
B ham, and S. A. Smith, of ham: 
Liquid Pumping System. (1 Fig.) November 26, 
1934.—The invention is a water pumping system in which 
the liquid is eee into a storage tank and is delivered 
from the tank under the pressure of air contained in the 
tank. The object is to enable an adequate quantity of 
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| air to be maintained automatically in the tank without 


interfering with the lifting efficiency of the pump. The 
delivery pipe of the pump is connected at 6, to a fitting 
and the other end of the fitting is attached to part of the 
storage tank d. Within the pe an air injector is 

rom the pump can 
be passed when it is required to replenish the air con- 
tained in the tank. This injector consists of ir of 
coaxial nozzles f, g having a gap between their adjacent 
ends, these ends being surrounded by a chamber to 
which air can be admitted from the outer atmosphere 
through an orifice 4. The inner end of this orifice is 
closed by a rubber valve which allows air to pass through 
it in the inward direction only and which prevents 











leakage of water in the opposite direction. While water 
is flowing from the pump to the tank through the nozzles /, 
g, it draws in air and carries the air through the nozzle g 
and along a pipe & to the tank. Adjacent to the inlet 
end of the fitting there is a seating for a valve m actuated 
.& hand-operated stem. When the valve is closed the 
whole of the water from the pump to the tank 
through the nozzles f, g. If it is desired to put the 








injector out of action the valve is opened and water can 
then pass to the tank through the region outside th« 
nozzles f, g, and through the connection ¢c. Water is 
withdrawn from the tank through that region by way 
of an opening o. Also when the valve is open water ma) 
pass through o from both the tank and the pump. For 
some purposes another connection may be required on 
the fitting as when it is required to arrange a by-pass for 
the pump, or to convey water to some other point than 
that connected to o. In this case an extra connection is 
provided at p which is shown closed by a removable plug 
(Sealed.) 


MISCELLANEOUS. 

424,034. 8S. F. Burton, of Birmingham and A. 
Lowe, of Old Hill. Scaffolding Clamp. (6 Figs.) 
March 22, 1934.—The clamp includes a body part in the 
shape of a cross and formed with two intersecting part- 
cylindrical seatings 11, 12, perpendicular to each other, 
which selectively receive one of the scaffolding members 
to be connec together. The body is provided with 
two upstanding lugs 13, 14, which extend in a direction 
perpendicular to the general plane of the body, being 
arranged tangentially to the t-cylindrical seating 12 
The lugs 13, 14, are digened oni opposite sides of the 
seatings 11 and 12; that is to say, they are arranged at 
points which are a ee in relation to the 
intersection of the latter. e complementary part 
of the clamp consists of a U-shaped cap 15, hinged 
at one edge to the body, its inner surface providing a part- 
cylindrical seating to receive the other scaffolding 
member of the pair. The edge of the cap is bulbous 
and is slotted to receive the lug 14, a pin extending through 
this bulbous edge and serving to hinge the cap to th: 
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lug 14. The axis of the hinge pin is allel to the direc- 
tion of the seating 11. At the olen opposite to the 
hinge pin the cap is provided with a laterally-extending 
ear 19, which is forked to receive the stem of a 
bolt 21, hinged to the other lug 13 on the body. This 
hinged bolt 21, in conjunction with a nut is the means 
whereby the two parts of the clamp are drawn together 
for the purpose of securing a pair of scaffolding members 
A flange formed integrally with the nut bears upon the 
outer surface of the ear 19 when the nut is screwed = 
a marginal rib on the ear preventing the bolt accidental!) 
slipping out of the fork. The nut may have an integra 
axial extension below the flange, the fork being wide 
enough to accommodate this. To secure 4 ir of 
scaffolding members together in parallel relationshi; 
the members are disposed in the positions indicated 
being engaged with the seatings 11, 16, respectively 
When joining scaffolding members Wg tre one of 
them is engaged with the seating 12. To facilitate the 
application of the clamp in connecting a ledger to 4 
standard, each of the lugs 13, 14, is provided with an 
inward-extending set-screw. hese set-screws, after 
the clamp has been placed in position are tightened uj 
so as to bear in opposite directions against the standard 
( Sealed.) 

















PLATE XXXIII. ENGINEERING, June 18, 1°37, 


INTERNAL-COMBUSTION ENGINES FOR ALTERNATIVE FUELS. 


(For De scription, see Page 681.) 











| 0, ‘ia. 10, 





























Fia. 13. Woop-Gas Propucer anv Engine. Fic. 14. Two-Stage Sincie-CyLinDER Arr CoMPRESSOR AND ENGINE 
| _ 











(To face j 681.) 


















JUNE 18, 1937.) 








INTERNAL-COMBUSTION ENGINES 
FOR ALTERNATIVE FUELS. 


A TENDENCY observable in many directions in the 
present day is the elimination of waste. Taking 
this phrase in its broadest sense of utilising the 
potentialities of material to the full as well as 
products generally kriown as “‘ scrap,”’ the tendency 
is distinctly marked in internal-combustion engine 
practice in Germany. Broadly speaking, what is 
being done is to modify the Diesel engine so that 
it can be run on fuels which can be produced in 
the country, instead of on imported oil, these 
fuels being either liquid, such as tar oil extracted 
from brown coal, or gases, chiefly suction producer 
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oil engine which can be started up for the peak 
load. Another illustration of the utility of the 
convertible engine is in oil-well drilling, an operation 
in which a considerable flow of natural gas may be 
met with. This fuel can be used on an oil engine 
by changing the ignition equipment. 

Messrs. Maschinenfabrik Augsburg-Niirnberg A.-G., 
Augsburg, have for some years devoted a good deal 
of attention to the convertible engine. This type of 
engine is, seeing that two sets of firing equipment 
are required, more costly than a plain Diesel engine, 
the difference in price being stated to be about 
40 per cent. The output of the engine naturally 
falls somewhat when a change is made from oil to 
gas. It is difficult to give exact figures as the 
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HENSCHEL ENGrENE ARRANGED TO RUN 
on OIL. 


Fie. 6. 


gases from brown coal, lignite, peat, refuse wood, &c. 
Local circumstances may dictate an economical use 


of one class of fuel at one time and another class 
at another time, and the object is to render the 
engines suitable for either by a change of parts 
which does not take more than a few hours to make. 


Thus, in wood-working factories, for instance, while 
the waste may not be of sufficient quantity to drive 
the necessary machinery regularly, it can be allowed 
to accumulate while the plant is being run on oil of 
one sort and another, and a changeover may be made 
to wood gas from a producer which is employed 
until the accumulation is consumed. Similarly, 
the load on municipal and other gas works can be 
improved by a demand for power gas in the summer 
months, the consuming plant changing over to oil 
when winter brings an increasing demand for gas 
for illuminating, heating, &c. Apart from change- 
over engines, it would appear that efforts towards 
economy are being made to use gas generated from 
fuels of low calorific value wherever possible. In 
an electric generating station, for example, the 





main load may be provided for by gas engines and 
producers burning this type of fuel, along with an 
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Fig. 7. HenscHet Enoinz ARRANGED TO RUN 


on Gas. 


calorific value of gas is subject to variation, but 
the output would appear to range from 15 per 
cent. to 25 per cent. lower with gas than with oil. 
What is actually involved in the change over from oil 
to gas is as follows. The compression ratio has to be 
altered; the gas naturally being spark-ignited the 
degree of compression has therefore to be reduced. 
This is effected by shortening the connecting rod, 
a distance piece being removed at the big end 
between the top brass and the palm of the rod, 
the so-called “ marine-type ”’ big end being fitted. 
The fuel-injection nozzle is removed and a sparking 
plug substituted. The fuel pump and piping are 
disconnected, and an ignition device with a dis- 
tributor coupled up. The gas-regulating valves, 
&c., are also coupled up. The gas equipment is 
shown in Figs. 1 to 4, above. The gas enters 
by way of the nozzle a, Fig. 1, which is situated 
on the downstream side of the air inlet throttle 
valve. The mixture is regulated by a cock on the 
gas supply and the air throttle valve. The flow of the 
mixture is regulated by a second throttle valve }, 
which is controlled by the governor. 

The mixture supply pipe is, except where electric 












starting of the engine is provided, interrupted by 
the valve c, shown in Figs. 2, 3, and 4. This is 
a rotary valve with ports. When in the working 
position, shown in Fig. 3, all the cylinders receive 
the mixture, but in the starting position of Fig. 4, 
only the cylinders to the left of the valve are 
charged, those to the right being cut off and receiving 
starting air through the valve d. This is a small 
valve normally closed by a spring and opened by 
a cam on the spindle of valve c when that valve 
cuts off the mixture. Valve d admits starting air 
through nozzle e, which is part of the starting 
equipment of the Diesel engine. It is understood 
that this gear is not taken down when oil is used 
as fuel. The gas-supply cock is closed and the 
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air throttle valve locked in the fully-open position, 
the mixture pipe then becoming the ordinary air 
suction pipe. The sparking plug arrangement is 
shown in Fig. 5, above, as already stated, this 
replaces the fuel nozzle. The current is supplied 
by a small Bosch magneto driven from the camshaft, 
the drive consisting of a flanged extension bolted 
to the end of the camshaft and terminating in a 
bevel wheel meshing with a similar wheel on the 
magneto spindle. The arrangement adopted when 
gas and fuel of the petrol type are used alternatively 
is, of course, somewhat different, but the several 
fittings remain in place. An example of this 
type of convertible engine is shown in Fig. 9, 
Plate XX XIII, ina six-cylinder M.A.N. engine for a 
high-speed heavy lorry. This engine is rated at 
100 h.p., and runs on either benzole or compressed 
illuminating gas, the latter being contained in 
bottles suspended horizontally on each side of the 
chassis. Messrs. M.A.N. do not confine themselves 
to new engines of the convertible type, but adapt 
existing compression-ignition engines. In such a 
case the parts required for gas drive already 
enumerated are supplemented by new pistons, 
cylinder liners and connecting rods. 

Messrs. Henschel and Sohn, A.-G., Kassel, work 
in conjunction with Messrs. Lanova G.m.b.H., 
Munich, in convertible-engine production. The four- 
stroke cycle is adopted and the engines can run on 
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either petroleum distillates or brown-coal tar oils. 
The combustion chamber is a double one, the two 
compartments being connected by passages. When 
working with oil, the fuel is delivered by a Bosch 
pump to the first compartment which is, of course, 
under compression. Preheating and partial com- 
bustion takes place in this compartment with rise 
of pressure, which, it is stated, causes a high degree 
of turbulence in the second compartment, where 
the combustion is completed. The object of the 
arrangement is to secure less rapid combustion 
with a more even turning moment. A two-cylinder 
convertible engine is shown in Figs. 6 and 7, 
page 681, the former being as arranged for burning 
oil and the latter as arranged for gas. Comparison 
of the two views will show that in the gas engine 
@ magneto occupies the position of the oil-fuel 
pump; that the air-inlet filters are removed and 
the openings blanked, the air supply for the gas 
engine being led into a mixing chamber to which 
the gas supply is also led. The design of the 
mixing chamber depends upon the gas used, which 
may be illuminating gas, producer gas, or com- 
pressed gas supplied in bottles such as propane, 
butane and methane. The addition of a carburettor 
makes it possible to use benzine or benzoline. The 
engines, in addition to being used for ordinary 
industrial purposes, are fitted to rail motor-cars, 
road rollers, boats, &c., and can be made up to 
12 cylinders, the cylinders in all cases being cast 
in a single block. 

There would appear to be a tendency to change 
over from the true Diesel engine to the airless 
injection system, which system, of course, is still 
credited to Diesel instead of Akroyd Stuart. In 
making such changes Messrs. Fried. Krupp 
Germaniawerft, A.-G., Kiel, have adopted the fuel 
pump shown in Fig. 8, page 681. This interesting 
device is due to Professor Archaouloff, and does 
not employ cams for actuating the pump pistons, 
the compression pressure in the engine cylinders 
being made use of. A water-cooled spring-loaded 
injection nozzle is employed. The pump consists 
in the main of a large plunger a, the cylinder 
being connected to the combustion chamber of the 
engine cylinder. The plunger is directly coupled 
to the plunger 6 of the oil pump. The pump 
valve is spring-loaded, and is housed in a remov- 
able cover to which the suction pipe is connected. 
It is stated that, if the speed is constant and the 
spring pressure of the injection nozzle is not varied, 
the timing of injection remains constant, that is, 
it always takes place at the same crank cngle. 
The commencement of injection can be altered 
by varying the spring pressure of the injection 
nozzle, or, when a more permanent change is 
required, by altering the ratio of the two plungers 
or the compression ratio in the engine cylinders. 
Both plungers work in liners of special cast-iron, 
and the connection between the two is provided 
with a shim for precise adjustment. 

An example of a gas producer installed side by 
side with the engine it supplies is shown in Fig. 13, 
Plate XX XIII, as characteristic of small industrial 
plants to utilise bituminous fuels or wood waste 
made by Messrs. Humbolt-Deutzmotoren. The 
engine is a horizontal gas engine of 5 h.p., and is 
not of the convervible type. The producer is of 
the descending-combustion type, the upper part 
acting as a drying and carbonising chamber. The 
lower part is lined with firebrick, and a zone of 
high temperature is created through which any 
tarry material has to pass, the air supply being 
introduced both at the centre and the periphery. 
The gas is washed by passing through a small coke- 
filled chamber fitted with a water spray. The 
hand-operated fan, seen at the left, is for supplying 
air to the producer for starting. A compression- 
ignition engine, which can also be altered to operate 
on producer gas is shown in Fig. 11, Plate XX XIII. 
\s illustrated, it is designed for marine work, and 
is of the four-stroke cycle type. It is fitted with 
a Bichi turbo-blower driven by the exhaust, 
the efficiency of which is claimed to be at a maxi- 
mum, due to the position of the blower in line 
with the exhaust manifold. It is stated that the 
power output of the engine can be increased by 
about 40 per cent., while an additional 20 per cent. 
overload capacity is obtainable without increase 
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of combustion temperatures, &c. A smaller com- 
pression-ignition engine, made by Messrs. Humbolt- 
Deutzmotoren, is shown in Fig. 12, Plate XX XIII. 
This is of the three-cylinder two-stroke cycle type, 
and develops 90 h.p. The vehicle shown in Fig. 10 
on the same Plate is a tractor, though the roomy 
cab gives it, at first sight, the appearance of a 
car. It is driven by a 50-h.p. compression-ignition 
engine, and can be arranged to run on gas from 
bottles if required. 

The compression-ignition engine is being adopted 
for small industrial plants. An example is shown 
in Fig. 14, Plate XX XIII, in an air-compressing 
set made by Messrs. Rheinmetall-Borsig, A.-G., 
Berlin-Tegel, the drive being through a gearbox. 
The single-cylinder two-stage compressor itself is 
interesting. Two sections are given in Figs. 15 
and 16, above. The cylinder and crankcase are 
formed of a single casting. The first-stage valves 
are housed in the cylinder cover. Both cylinder 
and cover are water-jacketed. The low-pressure 
suction inlet is situated on the cylinder casing, and 
is protected by an air filter. The suction and 
delivery valves are side by side, and the air on 
leaving the latter passes downwards over an inter- 
cooler, consisting of gilled tubes through which 
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water is circulated. It then sweeps round the 
cylinder casing to the high-pressure suction valve, 
which is mounted horizontally on the side of the 
casing. The high-pressure delivery valve occupies 
a similar position on the other side of the casing, 
the clearance spaces being a minimum. All the 
valves are of the plate type, loaded by a number of 
small springs. The arrangement gives a neat and 
compact compressor, as will be evident from 
Fig. 14. In this illustration the device on the front 
of the casing is the unloading gear. The unloading 
pressure is regulated by the deadweight arrangement 
shown, and the system is the usual one of holding 
open the suction valves. The compressor is pressure 
lubricated by a pump driven from the end of the 
crankshaft. The compressor is made in a number 
of sizes, with a range of output of from 88 cub. ft. 
to 353 cub. ft. per minute, and pressures up to 
150 lb. per square inch. 

With regard to the question of the supply of gas. 
Messrs. Christoph und Unmack, A.-G., Niesky, make 
a gas producer for running with a convertible engine. 
This producer is shown in Fig. 17, above, and 
is intended for use on lighter fuels such as brown 
coal, lignite, peat and wood waste. The producer 
body is lined with refractory, but the lining 








=> weehees = = - bie ae - 


> wo ey Oe 


"Sw waa 3 


ope & 


cw 











poe “38, Uy] 


E 


_ ENGINEERING. 


HAMS HALL GENERATING STATION; BIRMINGHAM. 


MR. F. FORREST, M.INST.C.E., 


CITY ELECTRICAL ENGINEER. 


Fig.57. 
























































interrupted about one-third of the way up from 
the grate. The gas is withdrawn from the annuler 
space at this belt by the suction of the engine, 
the outlet pipe being led to the bottom of a coke- 
filled washer, provided at the top with a sprinkling 
arrangement, and having a downtake water- 
sealed tar branch. The air-supply pipe is led 
into the top of the producer, combustion being 
downwards. At the bottom of this pipe is a three- 
way cock which can be set, when starting up, to 
admit air under the grate, this air being supplied 
by a hand-operated fan. The charging door, 
normally closed, is, when starting, opened and a 
telescopic chimney lowered through it. The grate 
is of the shaking type, the ash being dropped into 
a pit through a water-sealed pipe. The engine is 
of the horizontal four-stroke cycle type, with cam- 
operated valves. The gas-air mixture is regulated 
by a throttle valve actuated by a governor. Start- 
ing is effected by compressed air, the bottles being 
charged by an auxiliary air compressor. When 
changing over to oil fuel, the gas mixing and 
regulating equipment is left in place, the sparking 
plug is replaced by an atomiser, and the compression 
ratio altered by changing distance pieces in the 
connecting rod. 

A gas producer using anthracite, coke or other non- 
bituminous fuel is shown in Fig. 18, page 682. This 
ts made by Messrs. Fahrzeug und Motoren-Werke 
G.m.b.H., Berlin. In this tlie gas stream ascends. 
The producer is lined with firebrick in the region 
of the grate only, above that it is water-jacketed. 
lhe gas is withdrawn at the top of the producer 
from the annular space in the cover carrying the 
charging pipe and bell; thence it passes down- 
wards through a pipe containing two sprays of 
water, and enters a gas washer nearly filled with 
gravel, which is kept wet by spraying. A section 
at the top of the washer, also containing gravel, 
acts as a dryer. The water jacket is kept nearly 


full of water, the level being determined by a sealed 
overflow pipe and the steam generated in its upper 
part is led downwards to join the air stream under 





















































so that combustion of the gases does not occur, 
besides enriching the gas by the formation of 
hydrogen. A system of indicating instruments 
enables the producer to be correctly started up and 
operated. 

It is not possible to give even an approximate 
estimate of the extent to which economy is being 
secured in industrial plants by convertible engines, 
but it would seem that plants with large demands 
for gas for both power and furnace heating are 
benefiting by using low-grade fuel in producers, 
the possibility of changing over to oil for power 
when the furnace demands temporarily absorb the 
whole gas output being an asset. It would appear 
also, from information available, that attempts, at 
least of a tentative kind, are being made towards 
further economy by utilising the heat from exhaust 
gas and cylinder cooling water for water-heating 
process water, apart from the already established 
practice, chiefly at sea, of using exhaust gas 
boilers. 








THE HAMS HALL GENERATING 
STATION OF THE BIRMINGHAM 
CORPORATION. 


(Concluded from page 627.) 


THE switchgear employed for controlling the 
third 30,000 kW unit and the three 51,500 kW 
units, at Hams Hall, as well as the gear connecting 
to the Central Electricity Board’s substation, the 
outgoing feeders, and the station auxiliary trans- 
formers, is, like the original installation, housed 
in stoneware cubicles. It was originally intended 
that when the station was completed the whole of 
the main *bus bars should be sectionalised into 
three divisions, but later requirements have neces- 
sitated the sectionalising of the transfer bars in 
addition. This is shown in Fig. 53, Plate XXXIV, 
which is a diagram of the main connections of the 
whole station. It will also be seen that adjacent 
sections of the "bus bars can be connected together 





the grate. 


The steam keeps down the temperature, 





through “bus coupler breakers, and that any one 





section of the main bars can be coupled to any sec- 
tion of the transfer bars. Further, each of the three 
main and transfer *bus-bar sections can be coupled 
through reactors to a single "bus reactor tie system. 
Normally, the centre "bus section switches will be 
closed and the system will be operated in three 
sections with two alternators feeding each section, 
or, alternatively, in six sections with one alternator 
feeding each section. 

As is indicated in the diagram, each alternator 
is provided with two oil circuit breakers, so that 
it can be connected either to the main or to the 
transfer bars. Isolators are placed between the 
machines and these breakers and also between 
the breakers and the "bus bars. The other circuits 
are each controlled by one circuit breaker, connec- 
tion to the main or transfer bars being made through 
an appropriate combination of isolators. For 
convenience in layout, the bank of switchgear 
controlling No. 6 alternator and its associated 
circuits, is separated from the rest, the two sets of 
*bus bars being joined by conductors arranged in 
crossover housings of moulded stonework. The 
six three-phase reactor banks, already mentioned, 
can be isolated by pairs of isolating switches and 
switched in or out of circuit by circuit breakers 
which are mounted in the main switchgear cubicles. 
These reactors are connected in parallel in reactor tie- 
bar cubicles, and are sectionalised, as shown, by 
*bus section breakers and isolators. 

The reactor tie-bar cubicles, which are housed in 
an annex to the turbine room, consist of a steel 
framework filled in with moulded stone panels. As 
in the case of the main gear, the whole weight of the 
oil circuit breakers is borne by the framework. 
The cubicles are constructed so that the three 
phases of each circuit are completely isolated. 
The through-bushing insulators connecting the 
compartments are of porcelain and are bushed with 
mica tubes so as to ensure safety should the porcelain 
crack. The steel-plate doors of the cubicles housing 
the section breakers are protected on the inside 
by }-in. thick compressed cement boards. This 
lining is secured to the doors at the top and bottom 
in such a way as to leave a 1-in. air space between 
it and the metal. The reactors, which are of the 
concrete type, are designed for a normal full load 
current of 2,000 amperes and have a reactance per 
phase of 74 per cent., thus giving 2,850 kVA per 
three-phase bank at 11,000 volts. They are of the 
cast-in pattern, the conductors being wound on a 
former and the concrete arms being cast solid on 
to them. This, it is claimed, ensures rigidity 
and allows ample ducts to be provided for cooling 
purposes. The reactors have a concrete base and 
header and are mounted on porcelain insulators, 
inter-compression supports being provided to 
prevent lateral movement. 

The "bus bars, both in the main switchgear and 
in the reactor tie-bar cubicles, are completely 
insulated with micanite, which is capable of with- 
standing an alternating pressure of 22 kV between its 
interior and exterior surfaces for five minutes. The 
*bus bars are supported on compression-type insu- 
lators at intervals of 3 ft. 4 in. to prevent movement 
under the maximum short-circuit conditions. 

All the circuit breakers are of the electrically- 
operated solenoid pattern and, with the exception 
of those controlling No. 6 alternator and its 
associated switchgear and the four grid feeders, 
have a rupturing capacity of 750,000 kVA. The 
remaining circuit breakers have a rupturing capacity 
of 1,000,000 kVA. A sample of each size of breaker 
was satisfactorily tested in the High Power Testing 
Laboratory of the manufacturers, Messrs. The 
General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, at Witton. The design 
of the 750,000-kVA breakers will already be familiar 
to our readers and no further description of them 
need be given. 

The 1,000,000-kVA breakers, a view of one of 
which is shown during construction in Fig. 54, Plate 
XXXIV, have a rated making current of 132,000 
amperes, and their breaking current is 52,000 am- 
peres at 11 kV. Each of the three phases is con- 
tained in a separate tank lined with Elephantide, 
which is of circular cross-section with a domed 
bottom, the top consisting of a flat rolled-steel plate. 








The bushings are mounted on a non-magnetic steel 
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plate to suppress eddy currents. 


Che operating | 
linkwork is of all-steel construction and is carried | 


in non-rusting type bearings which are made self. | 
lubricating where desirable. It is designed to give | 
a true vertical lift to the moving contacts. These 
are carried on sliding rods, from which they are | 
insulated by Panilax beams. The arcing contacts | 
are faced with General Electric patented Heavy 
Alloy, which has been developed in the firm’s 
research laboratories and is, it is claimed, capable 
of withstanding heavy currents without erosion and 
without any important alteration in shape. The 
contacts themselves operate inside explosion pots, 
which are mounted co-axially with the bushings. 
The main contacts consist of a number of rows 
of pairs of contact fingers, which are mounted as 
shown in Fig. 55, Plate XXXIV, and Figs. 56 
and 57. This arrangement enables short contact 
bars, which can withstand the mechanical forces 
produced by heavy short circuits, to be used. 

The operation of the solenoid mechanism will 
be clear from Figs. 58 to 60, which show the breaker 
closed, tripped and re-set, respectively. As will 
be gathered from Fig. 58, to enable the breaker to 
open, the shaft-driving lever. a, must rotate in a 
clockwise direction. Under normal conditions this 
movement is prevented by the closing toggle, b, 
which is in turn restrained by the trip lever, c, and 
the toggle guide lever, d. Moreover, the closing 
toggle cannot collapse because the locking lever, 
e, prevents the solenoid coupling link, f, which is 
attached to its centre pin, from moving downwards. 
It will be noted that the roller, g, of the trip lever 
is underset in relation to the centre of thrust of 
roller, A, of the toggle guide lever. The thrust 
of the closing toggle, b, therefore applies a load 
to the trip lever, c, which tends to rotate the latter 
in a clockwise direction. This movement is, how- 
ever, prevented by the trip restraining lever, i. 
When the trip coil, &, is energised, the lower end 
of this lever moves to the left, while as soon as 
roller, 1, moves off the centre line between roller, 
m, and pivot, n, the energy stored in the trip lever 
accelerates the movement of the restraining lever 
and quickly releases the closing toggle. 

Fig. 59, which illustrates the mechanism in a 
transient position, shows the breaker tripped, but 
before the mechanism has been re-set. It will be 
seen that it has been possible for the closing toggle, b, 
to move to the right as a whole, owing to the move- 
ment of the trip lever, c. The closing toggle is, 
however, broken owing to the energy stored in the 
plunger, As the lower end of the solenoid coupling, 
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link, f, has moved to the right, the solenoid plunger, 








Fra. 61. 


o, is no longer supported by the locking lever. 
The closing toggle therefore collapses downward 
bringing the toggle guide lever, d, with it. The 
trip lever, c, can therefore become reset and lock 
the right-hand end of the closing toggle. The 
mechanism is then in the position shown in Fig. 60. 
On energising the solenoid coil the plunger will 
move upwards, the pull being exerted on the 
centre pin of the closing toggle, b, which, as the 
right-hand end is restrained, can only move the 
shaft-driving lever, a, in an anti-clockwise direction. 
The breaker is therefore closed. 

This mechanism is fitted with a “ reverse trip,” 
the function of which is to operate the trip gear 
directly the direction in which the shaft-driving lever 
is moving is reversed during closing. This trip con- 
sists of a friction coupling rod, p, between the shaft- 
driving lever, a,and the manual trip striker, gq. 
When the shaft-driving lever is moving towards 
the left, the friction coupling slides along the 
reverse trip coupling rod, the latter being prevented 
from moving leftwards. If, for instance, the 
breaker is closed on a short-circuit when the closing 
battery voltage is too low to effect complete closure, 
the mechanical forces may overcome that of the 
solenoid and cause the switch to begintoopen. Any 
slight reversal of movement, however, causes the trip 
gear to come into action so that the solenoid is 
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15,000-KVA, 11/33-KV TransroRMERs. 


rendered inoperative and the breaker opens at the 
correct speed. 

The new switchgear is controlled from panels in a 
separate control room, which form extensions to 
those already installed. These panels carry the 
usual indicating and integrating meters and relays. 
Protection is afforded to the 51,500 kW alter 
nators by McColl biased beam-type three-phase 
circulating current relays and there is a single-pole 
relay for the closed-air circuit. McColl circulating 
current protection is also applied to each of the 
six banks of reactors. If a fault occurs on any 
of the outer four banks of reactors, the circuit 
breakers on both the main and transfer bars are 
tripped, as is the nearest "bus section breaker in 
the reactor tie-bar gear. On the other hand, 4 
fault on either of the two centre banks of reactors 
causes both "bus section breakers of the reactor 
tie-bar gear to be tripped in addition to the main 
and transfer "bus bar breakers. All the 51,50) 
kW alternators and their transformers are equipped 
with neutral earthing resistances which can b 
cut in or out of circuit by a 1,000-ampere electrically 
operated remote-controlled circuit-breaker of the 
armour-clad type. The earthing resistances are 
of the water type. 

Since the station was first opened the 440-volt 
auxiliary switchgear has been changed in type. It 
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Fie. 54. 1,000,000 KVA. Crrcvurt-BrREAKER UNDER CONSTRUCTION. 


55. Contacts or 1,000,000 KVA BREAKER. 





(To fac page 684.) 
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controls the low 
formers and the supplies to the auxiliaries. This 
equipment, which was also constructed by Messrs. 
The General Electric Company, Limited, consists 
of a line of double ’bus bars contained in cubicles 
and a three-phase circuit breaker for each circuit. 
Connection to one or other ’bus bar is made through 
an appropriate combination of isolators. Isolators 
are also placed on the cable side of each breaker. 
Each cubicle is divided into two sections by a 
vertical stonework wall, so that the two sets of 
*bus bars and their associated isolating switches 
are separated. The main heavy-current connec- 
tions are taken through the walls in porcelain 
bushes, bushed with mica tubes. The panels con- 
trolling the low tension side of the 2,000-kKVA works 
transformers are equipped with 3,000-ampere hand- 
operated oil circuit breakers and the usual instru- 
ments; those controlling the other circuits are 
provided with 2,000-ampere and 1,000-ampere oil 
breakers. The output from the 440-volt auxiliary 
alternators, associated with each main alternator, is 
used for supplying the motors driving the circulating 
and extraction pumps and is controlled by a four- 
panel metal clad switchboard of the vertical isolation 
type, which is installed in the turbine room. All 
the panels are of the single *bus-bar type with the 
exception of that controlling the stand-by circulating 
pump motor, which has duplicate “bus bars and 
two oil circuit breakers. The transfer bar on this 
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promise, nevertheless, both to simplify the engine 
and to lead to much higher values of brake mean- 
effective pressure. The success realised in the prac- 
tical application of these proposals has led to the 
inventions of M. Kadenacy being adopted by 
Messrs. Armstrong Whitworth Securities Company, 
Limited, of Thames House, London, 8.W.1. 

The author here gives an account of an investi- 
gation he has made into certain of the Kadenacy 
inventions and the performance of engines embodying 
these inventions. In what follows, a brief account 
will first be given of certain of these inventions, and 
this will be followed by a description of tests carried 
out by the author at King’s College, London, and 
at the company’s works at Slough, illustrating the 
phenomena ; the characteristics of an actual 
engine of Kadenacy design will then be dealt with. 

The basic contribution that Kadenacy has made 
to engine design is his discovery that, immediately 
on rapidly opening the exhaust ports of an engine 
during the expansion stroke, there is, within the 
first interval of time of a few thousandths of a 








unit is connected to the works transformer, so that 
an alternative supply is available in case of need. | 

The original equipment of the station included a | 
direct-current switchboard, which controlled the | 
output_of two 1,875-kW auxiliary generators and 
two motor-generator sets, _A further motor genera- | 
tor set has been installed and positive and negative | 
panels have been added to the board for controlling | 
it. The alternating current side of the motor | 
generator set is controlled from the 11-kV system. 

When the station was first opened the *bus-bar | 
voltage of 11 kV was stepped up for transmission 
to the high-tension network by seven 12,000-kVA | 
transformers. These units, which were constructed | 
by Messrs. Ferranti, Limited, Hollinwood, had a 
secondary voltage of 33 kV and were fitted with 
on-load tap-changing gear. Since then 11 
15,000-kVA transformers constructed by the same 
firm have been added and are illustrated in Fig. 61. | 
They are of the core type with concentric windings, 
the coils and their supporting structures being 
specially designed to withstand the severe short- 
circuit conditions which arise in a modern power 
station. They are, as before, fitted with on-load 
tap-changing gear to give a voltage control of 
15 per cent. in 10 steps. Equal voltage steps 
are obtained on all the tapping positions irrespec- 
tive of the power factor of the load. The equip- 
ment is of the remote-controlled, electrically 
operated type with emergency hand operation. 
The tap-changing gear operates on the parallel 
winding principle as developed by Messrs. Ferranti, 
a special feature of which is the absence of choke 
coils and protective auto-transformers. The overall 
length of each unit is 18 ft. 8 in., and they are 
13 ft. 8 in. high and 13 ft. wide. The total weight, 
including oil and accessories, is 50 tons. 

The equipment described in the above was 
constructed to the designs of Mr. F. Forrest, 
M.Inst.C.E., M.LE.E., City Electrical Engineer, 
whom we have to thank for permission to publish | 
this article and for the loan of certain photographs 
and drawings. We also have to thank the contrac- 
tors mentioned for information regarding the plant | 
supplied by them. 











THE CHARACTERISTICS OF ENGINES 
OF KADENACY DESIGN. 


By S. J. Davies, D.Sc., M.I.Mech.E. 


Ix high-duty engines to-day, emphasis is placed 
more and more on power: weight ratio. With 
internal-combustion engines two-stroke working 
thus becomes specially desirable. With high-speed 
oil engines, in particular, the two-stroke cycle 
offers great advantages, but so far its application 
has proved very difficult and is relatively limited. 
Some original proposals of M. Michel Kadenacy 
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second, an urge or impulse in the gases within the 
cylinder to escape very rapidly from the cylinder, 
leaving behind them a depression. By suitable 
timing of the admission valve or port, the new 
charge is arranged to enter the cylinder behind the 
retreating exhaust gas. These actions are found to 
occur with suitable port design and timing, and 
no scavenging pumps, inlet pipes or exhaust pipes 
are necessary to enable such an engine to run and 
deliver power. This extremely rapid exit of the 
exhaust gases may conveniently be termed ballistic, 
and experiment shows that it depends only on 
time. 

As a supplementary improvement, the inventor 
has found it possible to utilise the momentum of the 
exhaust gases leaving the cylinder to prolong the 
period of time during which a vacuum may prevail 
in the cylinder behind the exhaust gases. With a 
given engine, he has found it possible in this way to 
extend the range of conditions over which suitable 
charging can take place. For this improvement, 
among other methods, a simple exhaust pipe may 
be used. The author would emphasise here that the 
production of the vacuum in the cylinder follows 
the ballistic exit of the gases, and is, of course, not 
the cause of this exit. Further, the vacuum will be 
shown to be independent of the pipe, or, in fact, 
whether a pipe is present or not. 

It is interesting to consider the inter-actions 
between (a), the gases which leave the cylinder 
during an exhaust period, and (6), the gases which at 
the instant of opening the exhaust port occupied 
the pipe. The gases 6 of volume and mass normally 





greater than those of a, are, it will be seen, at atmo- 
spheric pressure and practically at rest when the 
exhaust port is opened. On opening the exhaust 
port, gases a leave the cylinder very rapidly and 
impinge on the gases b. Their momentum is trans- 
ferred to the gases b, and the gases a are brought to 
rest. The energy transferred to the gases b reappears 
partly as pressure energy and partly as kinetic 
energy, the latter following from.the fact that the 
whole mass of the gases 6 is impelled towards the 
outlet. Behind gases a, when they are brought to 
rest, there is the depression, and in front of them 
is the reaction pressure exerted by the gases b. As 
a result the gases a are repelled backwards towards 
the cylinder. 

The author found so much that was new in these 
proposals that he would not accept them until he 
had had the opportunity of confirming them experi- 
mentally, and the following tests were carried out 
with this object. 

Test No. 1.—The first test was carried out on the 
special apparatus shown in Fig. 1. This consists 
of an engine cylinder fixed to a support, and with its 
axis vertical. A single port, to be seen below the 
cooling ribs, is provided near the base of the cylinder, 
this port being uncovered by the piston towards the 
end of its travel. The piston was of normal design 
and could move freely in the cylinder. A small 
crank, which could be rotated by a handle, was 
fixed to the support, and from this crank a “ free ” 
connecting rod was connected to the piston gudgeon 
pin. By rotating the crank by means of the handle, 
the connecting rod being in position, the piston 
could be moved vertically upwards towards the 
top of the cylinder. After the crank had passed the 
upper dead centre position, the connecting rod 
dropped freely, and the piston was then completely 
unrestrained by the connecting rod. The travel 
|of the piston in a downward direction was limited 
by astop. A sparking plug is fitted in the cylinder 
| head, a battery and an induction coil providing the 
|spark. A contact connected to the crank completed 
|a circuit and caused a spark to pass at a suitable 
| point during the upward stroke of the piston. 
| The operations during a test were as follows: 

The piston was first placed at the bottom limit of 
|its travel, A mixture of petrol vapour and air 
|}was then pumped into the cylinder, filling its 
|volume with an explosive mixture. The crank 
| handle was then rotated and this explosive mixture 
/was compressed by the piston into a clearance 
volume above the piston. Ignition took place, the 
connecting rod fell freely, and the piston moved 
downwards rapidly under the pressure set up by the 
explosion. The port was opened by the piston near 
the bottom of its stroke, the gases escaped, and it 
was observed that the piston returned up the cylinder 
and came to rest at a point about two-thirds of its 
upward travel. 

To interpret the movements of the piston in terms 
of time, a mirror in the form of a strip was carried 
by the piston. This mirror was illuminated from a 
source of light, and the light falling on the mirror 
was reflected on to a photo-electric cell. The length 
of the mirror exposed to the source of light depended 
directly upon the position of the piston, so that the 
light taken by the cell depended similarly upon the 
piston position. The total of the light rendered into 
electro-motive force, and suitably amplified, gave on 
a cathode-ray oscillograph the motion of the piston. 
To measure the time, an oscillator with a frequency 
of 1,000 vibrations per second was employed, the 
curves produced by this oscillator being displacec 
proportionately to the movement of the piston. 
The number of completed periods during a particular 
part of the travel of the piston gave the time 
elapsing during this part of the travel. 

Fig. 2 (a), page 686, is a reproduction of a record 
on the cathode-ray screen. On this, the line A B 
represents the position of the piston at the instant 
when the top of the piston is level with the upper 
edge of the port. The curve to the left of A B is 
the record of the interval of time in which the 
piston moved from this position down to its lower 
limit and then returned again to this position. 
There are 3} completed curves on the diagram, 
giving an interval of 0-0032 second. It is this 
interval which is of primary importance, since it 
represents the total time during which the port is 
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uncovered by the piston. Curve a on Fig. 3 shows | measured positively by a displacement bell, similar | before, and three tests were made with increasing 
the piston displacement in millimetres plotted on/| to the gasholders used in gasworks. The observed | lengths of exhaust pipe. The bore of the pipe was 
a base of seconds. The opening of the port, being| consumption of atmospheric air per cycle was|56 mm., and the lengths of the pipes used were, 
the last 4 mm. of piston travel, takes place in| 112-6 cub. cm. | respectively, 7-5 in., 25 in. and 62-5 in. In Fig. 2 (6), 
()-0012 second ; the piston remains in its bottom| In the test on the separate apparatus, the exhaust | (c) and (d) the photographic records are reproduced 
position during an interval of 0-0005 second ; the | gases passed directly from the cylinder into the} for the three tests. The times of the port opening 
time which elapses during the upward stroke of the | atmosphere. In the present case, the non-return] were, respectively, 0-0034 second, 0-0030 second, 
before the port is completely closed 


piston is! valves at the exhaust port served to prevent the | and 0-0032 second, that is, practically constant, and 








00-0015 second. The time mean opening in Fig. 3 
during the total interval is 2-5 mm. 

The bore of the cylinder is 61 mm. and the length 
of the stroke above the upper edge of the exhaust 
port is 56 mm. This, with the clearance volume 
above the piston, gives a total volume in the 
cylinder of 190 cub. cm. above the piston at the 
instant of closing of the exhaust port. The depth 
of the port when fully open was, in the test under 
consideration, 4 mm. The circumferential length 


of the port is 50 mm., giving a total area of 2 sq. cm. | 


The compression ratio was 5-15:1. After the 
processes were completed the piston came to rest 


in such a position that 84 cub. cm. were enclosed | 


above the piston. In the absence of measurements 
of pressure and temperature in the cylinder, calcu- 
lations were made on a basis of the volumes con 
cerned ; any expansion of the gases during flow 
through the port was neglected. The volume of gas, 
calculated at the initial pressure and temperature, 
passing out of the exhaust port was thus 190 84 

106 cub. cm. This mass of gas passed through 
the port during an interval of 0-0032 second, the 
time mean of the area being 1-25 sq. cm. 

This simple test demonstrated that 56 per cent. 
of the original contents of the cylinder passed out 
through the exhaust port at a speed vastly higher 
than those accepted as possible in engine practice, 
and that, following this rapid exit, an equivalent 


depression of over 8 Ib. per square inch (0-58 kg. | 


per square centimetre) was left in the cylinder. 
Test No. 2 A test made solely with the object 
of corroborating these results was carried out on a 
two-stroke petrol engine of 61 mm. bore and 
85 mm. stroke, admission and exhaust being 
through ports uncovered by the piston. The engine 
had no exhaust pipe, but was fitted with plate 
non-return valves at the exhaust port, these plate 
valves operating as automatic spring-loaded valves 
Communication took place directly from the atmo- 


sphere through the carburettor to the inlet port. | 


The carburettor and ignition gear were of normal 
The engine was laced on a test bed, and 
its power absorbed by means of a fan brake. The 
timing of this engine is such that the exhaust port 
is completely open at the instant when the inlet 
port begins to open. The crank angle corresponding 
to the period of opening of the exhaust port is 
The total area of the exhaust port is 
sq. om., and the time mean during the opening 
period is 3-94sq.cm. The inlet port is open during 
an angle of 102 deg. ; its total area is 11-0 sq. cm., 


the time mean of this being 8-2 sq. om. 


design. 


5 degrees. 
2 


» 
_ 
i"« 


The engine ran at 2,664 r.p.m., and developed | with the charging of the cylinder. 
3:8 brake horse-power. 


The air to the engine was 
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entry of gases back through the exhaust port, so | 
as to preserve the vacuum produced in the cylinder | 
by the outflow of the exhaust gases and thus to| 
permit the subsequent charging of the cylinder with | 
the explosive mixture through the inlet port; so 
that, in addition to the resistance of the external | 
air, the exhaust gases must also overcome the | 
hydraulic resistance set up by the valves and also 
the inertia of these valves. 

This test confirmed, on an engine, the result 
found in the first test on the separate apparatus, 
|namely, that the evacuation of the cylinder in a 
| very short interval of time occurs without the 
agency of an exhaust pipe or other external organ. 

Test No. 3.—The next test was designed to con- 
firm that the application of a pipe to the exhaust 
port exerts no influence on the rate at which the 
exit from the cylinder may take place. It was 
carried out on the special apparatus described above, 
|in which the interval of time during which the 
| exhaust port is open depends on the movement of 
the free piston and in which there is no inlet port. 

It will be shown in later tests, however, that on an 
engine in which the time of opening of the port is 
| governed by conditions of engine design and speed 
| of revolution, the application of a suitable pipe may 
have effects of considerable importance in connection 





The apparatus was arranged otherwise exactly as 


| affected by the pipes, and that the 


} aluminium rod. 
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the same as in the first test. The piston displace- 
ments for these tests are plotted in Fig. 3 as curves 
b, c and d. Comparison of these with curve a, for 
the test without a pipe, shows that the differences 
between the motion of the piston in all four of thes 
cases is so small as to be negligible. The positions 
to which the piston returned at the end of the 
respective tests were also the same in all four cases. 
It may, therefore, be concluded that the period of the 
exhausting of the gases from the cylinder is un- 
production of a 
vacuum in the cylinder is similarly independent of 
whether a pipe is fitted or not. 

Test No. 4.—The next test was made to show 
the movements of the gases in the exhaust pipes. 
For this purpose a glass pipe was used, and a light 


| cursor was made which, it was hoped, would follow 


the movements of the gases. This cursor consisted 
of two light fibre discs, connected together by an 
The length of the cursor was about 
twice the bore of the pipe, and the diameter was 
such that the cursor fitted closely into the bore of 
the pipe but could move freely. In one series, the 
glass pipe was 4-4 cm. in internal diameter and 
233 cm. long. This glass pipe was connected to the 
cylinder used in the former tests, and explosions 
were produced in the manner already described. 
Preliminary tests showed that, upon the explosion 
taking place, the cursor moved from its initial 
position rapidly in the direction of the outlet ot 
the pipe, and then returned towards the cylinder. 
The motion of the cursor was very rapid and was 
with difficulty followed by the eye. Systemat« 
tests were then carried out, a series of initial pos! 
tions of the cursor, ten positions in all, being taken. 
These positions ranged in steps of about 20 cm 
from an initial position 34 cm. from the exhaust 
port to one at 213 cm. from the port. In all these 
cases it was observed that the final position of the 
cursor when it came to rest was about 10 cm. 
nearer the outlet end of the pipe, and that the 
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movement of the piston followed precisely the same 
course as in the original test of Fig. 2. 

Attempts were next made to record the movement 
of the cursor photo-electrically. Fig. 4 shows a 
record of the movement of the cursor. In this, 
A shows the initial position of the cursor and B the 
final position. The cursor weighed 4-8 grams and 
was placed initially 90 cm. from the cylinder in a 
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U-tube manometer. The Pitot tube could be 
arranged to open either towards the cylinder or 
away from the cylinder. The complete apparatus 
provided a means of observing stroboscopically the 
variation in pressure at the Pitot tube. 

A typical record of the stroboscope readings with 
the Pitot tube directed towards the cylinder is given 
in Fig. 5. The base line is at atmospheric pressure. 
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pipe 154 cm. long. The permanent displacement | 
with this cursor was observed to be 10-9 em. and 
the maximum outward movement was 21 cm. These | 
results are in accordance with those above, but it | 
was felt that the inertia of the cursor, its friction, | 
and possible leakage past the discs rendered unsatis- | 
factory this method of following closely the move- 
ment of the gases, and alternative methods are being | 
considered. Definite conclusions can, however, be | 
drawn from this series. (a) that the outward and 
return motion of the cursor follows from a corre- 
sponding outward and return motion of the gases ; 
(6) that the actual process of exhaust from these 
pipes takes the form of a progressive displacement, | 
cycle by cycle, out of the pipe. 

Test No. 5.—Corroboration of these actions was 
next sought in tests on an engine. In this case, 
a compression-ignition engine was taken, this being 
originally of Junkers design, but converted in 
accordance with the Kadenacy inventions. The 
conversion consisted in the removal of the scavenging 
pump, the inlet ports being opened directly to the | 
atmosphere, and in the provision of a cylinder liner | 
with the ports cut to give the necessary areas and 
timing. 

In order to study the processes in the exhaust 
pipe, a sleeve with a narrow slit was fitted round 
the exhaust pipe. This was placed at a position 
some 18 in. from the exhaust port in the test to be 
described. This sleeve could be rotated by hand. 
A second sleeve surrounded the first, and this was 
provided with a corresponding slit, and was driven 
to rotate continuously at engine speed. A Pitot tube 
was arranged at the centre of the pipe and connected 
at the slot of the inner sleeve, corresponding con- 
nections being carried away from the outer side 
of the continuously rotating sleeve and led to a 











290 300 310 320 330 . 350 360 


NGINEERING™ 












wy a WHT) fl SPS Se, 
E.0. A.O. EC. AC. 
($982.4.) 

i 

‘4 

i) 

i 

| Fig.12 

1 | 

' 4 

2 

' 4 

_ 

rice 

tt 

' 

te Be 

TE 

r | 

1 

\ 1260 R.P. M. 
! ‘ 

m4 

' ' 

-_ 

Poe A 

an 








7D aout Fee ae 


AO. ECAC, 


6982.m) “ENGINEERING 


and along this line, the crank angles from the point 
of opening of the exhaust port are given. Plotted 
vertically are the pressures recorded at the Pitot 
tube. The points of opening and closing of the 
ports are given. The engine rotated at 1,300 r.p.m. 

Following the curve, it is seen that, after a short 
delay, the pressure increases very rapidly up to 
about 850 mm. of mercury, which is reached 18 deg. 
after the exhaust port begins to open. Beyond the 
maximum the pressure falls off rapidly and at 
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a slight depression and then, between 65 deg. and 
80 deg., a considerable depression of 234 mm. After 
80 deg. the pressure begins to rise, and at 120 deg. 
there is a pressure 65 mm. above atmospheric at 
this point in the pipe. This pressure then falls off, 
and 40 deg. after closing the exhaust port the 
pressure is practically atmospheric and continues, 
as the lower curve shows (to a scale 12-56 times 
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that of the upper curve), at atmospheric pressure 
without appreciable variation during the remainder 
of the cycle. The very rapid rise to a pressure 
exceeding two atmospheres absolute, and then the 
falling off to atmospheric pressure, all within 40 deg. 
of revolution, representing at this speed an interval 
of time of 0-005 second, followed by a depression, 
demonstrates the extremely rapid passage of the 
mass of gas out of the cylinder and along the pipe. 
The depression following is an extension of the 
vacuum following the exhaust gases along the pipe 
to the measuring point. The rise of pressure 
between 75 deg. and 120 deg. is consistent with the 
action of the return of the exhaust gases towards 
the cylinder, after impinging on the gases already 
in the exhaust pipe and forcing them towards the 
outlet. For the moment, the effects of the inflowing 
new charge are not considered, except that, in 
passing, it will be observed that, at the instant of 
opening the admission port, the pressure recorded 
by the stroboscope is still considerably above 
atmospheric. It is further seen that a depression 
prevails at this point in the pipe throughout the 
greater part of the interval during which the 
admission port remains open. This indicates a lag 
of the passage of the inflowing gases through the 
cylinder and out of the exhaust port to the measuring 
point. Once the ports have closed, the fluctuations 
in the pressure quickly disappear, and after 190 deg., 
for the remainder of the 360 deg., show very small 





40 deg. is atmospheric. Continuing, there is first 


differences from atmospheric pressure. This shows 
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that each exhaust process is completely self- 
contained, that is, it does not depend in any way 
upon the preceding one, since the gases in the pipe 
after the closing of the ports rapidly attain constant 
pressure and thus may be assumed to remain 
practically at rest. 

It thus follows that the pipe and the mass of 
yas contained in the pipe before the opening of the 
exhaust ports can exert an influence only after the 
movement of the gases out of the cylinder has 
begun; but it will be recalled from test No. 3 
that they exert no influence on the manner in 
which this outward passage may be set up. In 
that case the piston was free and the port closed 
too rapidly for the external gases to exert any 
effect ; on the engine, however, the port remained 
open during 0-015 second, so that it would be 
possible for the external gases to exert an influence 
after the first outward passage from the exhaust 
port. 

Test No. 6.—Three curves from a test to illus- 
trate the ‘kind of influence which the external organ 
may exert are shown in Fig. 6, all taken under similar 
conditions to the last, but with an engine speed of 
800 r.p.m. Three different lengths of pipe, a, 6 
and c, were used, as shown in the figure. All three 
of these curves follow the same general course as 
the curve of Fig. 5 for the first 45 deg. or so, the 
depression having begun at about 35 deg. Con- 
sidering the maximum values of the depression in 
the pipe, it is seen that these are produced progres- 
sively later as the length of the pipe is increased, 
and are similarly destroyed progressively later by a 
rise of pressure similar to that of the curve of Fig. 5, 
associated presumably with the return of the gases 
towards the cylinder. 

These results indicate that in these tests, an 
increase in the length of the pipe brought about 
an increase in the interval of time during which a 
depression persisted behind the burnt gases, although 
in no case did the main depression persist later than 
9) deg. of the 120 deg. during which the port 
remains open. It is not, however, to be assumed 
that this interval can be prolonged indefinitely 
by lengthening the pipe. Other tests have shown 
that if the pipe be increased beyond a certain 
length, further increases of length may cause a 
diminution of the time. 

Test No. 7.—The stroboscope has two drawbacks, 
namely, the length of time to produce a diagram, 
and the mechanical work involved in applying the 
instrument to various positions along a pipe. 
A cathode-ray oscillograph was therefore used for 
the further investigation of pressure variation at 
various points in the system. Fig. 7 shows an 
exhaust pipe on which the processes were investi- 
gated, the positions at which the pressure elements 
of the indicator were attached being shown at 
a,b,c,dande. Diagrams taken from the engine at 
these points are shown in Figs. 8 and 9, these dia- 
grams being lettered correspondingly. When these 
diagrams were taken the engine ran under constant 
conditions, at 1,250 r.p.m., and a brake mean 
effective pressure of 66 Ib. per square inch (4-65 kg. 
per square centimetre). 

The diagrams have the same general form as the 
curve in Fig. 5, but it is especially interesting to 
trace the progressive changes in these diagrams for 
the successive positions. The base of the diagrams 
is degrees, and the position at which the exhaust 
port began to open is marked. There is no apparent 
lag in the arrival of the pressure front ata; at b 
the lag is 3 deg., at c 10 deg., at d 24 deg., and at 
e 33 deg. The maximum pressures vary from a 
maximum at a, decreasing down to d and then 
increasing to a high value at e. The interval 
between the initial front and the point at which 
the pressure next reaches a maximum decreases 
from 110 deg. at a to 80 deg. at c, 72 deg. at d, 





| immediate rise of pressure, but to a lower figure. 


j generally that at a. At the instant of closing the 
jexhaust port there is a slight depression at a, 
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pressure distribution for the instants, 5 deg., 10 deg., 
20 deg., 25 deg., 30 deg. and 40 deg. after E O were 
prepared, 10 deg. at this speed corresponding to an 
interval of 0-0013 second. The curves are given in 
Fig. 10, in which the base is marked off proportionally 
t> the positions a, b, c,d and e. These curves 
show that there is a definite front which leaves the 
cylinder at a very high velocity, and this velocity 
|decreases to a minimum at about d and then 
increases. The highest value is in the initial interval 
of 5 deg., in which the pressure front leaves the 
cylinder and travels some 60 cm. along the pipe, 
corresponding to a mean speed of propagation of 
the front of 900 m. per second. Considering possible 
errors in the diagrams and in the interpolation from 
the diagrams, an error greater than 10 per cent. 
would be extreme, and even with this assumption 
the speed would be over 800 m. per second, and 
very considerably above the speed of sound in the 
gas. The movements of the exhaust gases leaving 
the cylinder are thus clearly ballistic in character, 
and do not obey the laws of continuous flow that 
are generally assumed to apply to the movements 
of gases into and out of the cylinders of internal- 
combustion engines. 

Test No. 8.—The interaction between the admis- 
sion and the exhaust gases is clearly a matter of 
great importance. Figs. 1] and 12 show two pairs of 
diagrams ; each pair shows diagrams taken, one at 
position f, just outside the admission port, and the 
other at position a, as before. The first pair, Fig. 11, 
| was taken at 650 r.p.m., and the second, Fig. 12, at 
| 1,250 r.p.m., a speed ratio of about 1 : 2, the effect 
of which is seen on the respective crank-angle scales. 
The brake mean effective pressure in all four cases 
}was about 93 lb. per square inch. On the first 
| pair, it will be noted that the return of the gases 
| reaches point a about 55 deg. after the exhaust 
| port opens, and that from 20 deg. after the exhaust 
| port opens up to this angle a depression prevails 
jata. On the corresponding diagram at f a depres- 
|sion is shown immediately on the opening of the 
| admission port, and this depression also prevails 
| until about 55 deg. after the opening of the exhaust 





port. In fact, the two curves of pressure up to this 
instant are remarkably similar, but the absolute 
pressures at f generally rule lower than those at a. 
| After the closing of the admission port, certain small 
harmonic pressure variations are to be observed 
at f. These, which possibly bear some relation to 
the length of the admission pipe, about 12 in., are 
quickly damped out at this speed. 

Considering the second pair, it is seen that at the 
instant when the admission port opens—the time 
intervals being now approximately halved—there 
is still a considerable, but rapidly decreasing, pres- 
At the same instant at f/f, there is an 





}sure at a. 


| 20 deg. later a depression has been formed at a, 
whereas the depression begins at f only 5 deg. 
later, and is also more marked than at a. The 
course of the pressure curve at f again follows 


followed soon after by the positive pressure incident 
upon the return of the gases ; at f, from the instant 
of closing the exhaust, there appears a rapid rise of 
pressure, followed, after the closing of the admission 
port, by what appear to be some vigorous harmonic 
waves, which are also rapidly damped out. 

By far the most important conclusion to be drawn 
from these diagrams is the rapidity with which the 
pressures or depressions at the admission port 
follow those at the exhaust port. In spite of the 
fact that the pressures at a generally rule higher 
than those at f, there is direct evidence that, after 
the admission port has been opened, any gases 
remaining in the cylinder between f and a are 
still moving rapidly towards the exhaust outlet, to 





and 66 deg. at e. All this is consistent with the 
suggestion that the exhaust gases leave the cylinder | 
us a compact mass, with a definite front, which is | 
propagated rapidly along the pipe and impinges on | 
the external gases, this action being followed by a 
return of the gases towards the cylinder after | 
impact. 

It appeared desirable to analyse these diagrams 
further, and to give at successive instants the 
pressure distribution along the pipe. Curves of | 





leave a more marked depression at the admission 
port. 
(T'o be continued.) 








CZECHOSLOVAKIAN CoaL InpDusTry.—During the first 
four months of the present year 5,483,688 tons of pit coal 
were raised in Czechoslovakia against 3,751,264 tons 
n the corresponding period of 1936. Similarly, the 
output of lignite has advanced from 5,216,942 tons to 
5,989,397 tons, and that of eoke from 590,400 to 933,100 
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ANNUALS AND REFERENCE BOOKS. 


Kelly's Directory of Merchants, Manufacturers, and 
Shippers of the World.—The 51st edition, that for 1937, 
of this well-known work of reference has recently made 
its appearance. As heretofore, it comprises two bulky 
volumes, the first of which covers all the countries 
of the world outside the British Empire, and the 
second, Great Britain, India and the British Dominions, 
Colonies, Protectorates and Dependencies. The con- 
tents of Volume I are divided into continents, and each 
of these sections contains, in alphabetical order, further 
sections for the countries forming part of that con- 
tinent. The section for each country contains sub- 
sections, also arranged alphabetically, for the towns 
in that country and the sub-section for each town is 
divided, in turn, into trade headings arranged in 
alphabetical order. Under the trade headings are given 
the names and addresses of industrial and commercial 
firms. In the case of the United States of America, a 
general trades classification is furnished, in which the 
names of those engaged in any trade throughout the 
country appear in one alphabetical list under the head- 
ing referring to that trade. In Volume II, the section 
relating to the British Isles is divided into three parts, 
respectively covering England, Scotland and Wales, 
except London ; London; and Ireland. Each of these 
parts contains an alphabetical list of firms, a classified 
trades directory, a list of telegraphic addresses, and, 
finally, lists of exporters and importers arranged alpha- 
betically under headings of the goods with which they 
deal. The data relating to the remainder of the British 
Empire are arranged in a manner similar to those in 
Vol. I. Instructions and indexes given in French, 
German and Spanish, as well as in English, widen the 
scope of usefulness of the work and make it truly 
international in character. The Directory is published, 
price 64s. net, by Messrs. Kelly’s Directories, Limited, 
186, Strand, London, W.C.2. 

Oil and Petroleum Year Book.—Published annually 

for the last 28 years, the 1937 edition of the Oil and 
Petroleum Year Book has recently been issued. The 
volume, which comprises 490 pages, contains very 
complete particulars relating to 735 companies engaged 
in producing, transporting and marketing oil, financing 
oil development, or directly associated in any way 
with the oil industry in all parts of the world. The 
information given for each company includes the name 
of the directors and principal officials, the date of 
establishment, the location of the works or business, 
the scale on which operations are conducted, and 
financial data. Other useful features of the work are 
alphabetical lists of directors, secretaries, and consult- 
ing engineers, managers, and agents, with their addresses 
and the names of the companies with which they are 
connected, a glossary of technical terms used in the oil 
industry, and a list of 671 trade names of petroleum 
products. Statistical tables of the world’s crude-oil 
production for the nine years ending December, 1936, 
and of the monthly petroleum production of the leading 
British oil companies during the 13 months ending 
April 30, 1937, are also included. The year book is 
compiled by Mr. Walter E. Skinner, and is published 
by him at 15, Dowgate-hill, London, E.C.4. The 
price is 10s. net, or 10s, 6d. post free inland and IIs. 
post free abroad. 
Directory of Paper Makers, 1937.—The 6lst annual 
edition of this volume, the full title of which is Directory 
of Paper Makers of Great Britain and Ireland, has been 
published by Messrs. Marchant Singer and Company, 
15, Nicholas-lane, London, E.C.4. As has been the 
case with previous editions, it contains alphabetical 
lists of the names and addresses of paper and mill- 
board makers and of paper enamellers, surfacers and 
gummers, together with succinct particulars regarding 
their products. Other sections of the directory com- 
prise lists of individual paper mills, and of paper makers’ 
representatives and agents, wholesale stationers, paper 
trade publications, rag merchants, paper stock dealers, 
waste-paper merchants, and paper and allied trades 
associations. A classification of makes of paper, with 
the manufacturers’ names, lists of watermarks and 
trade names, standard names and sizes of paper and 
boards, and a brief account of paper-trade customs 
are other useful features of the work, as is also an intro- 
ductory article entitled “ The Past Year in the Paper 
Trade.” The price of the volume is 5s. net, or 5s. 6d. 
post free in the United Kingdom and 5s. 8d. post free 
abroad. 








Launce or H.M. Surps “ Arripi”’ anp “ Cossack.”’ 
~—H.M. destroyers Afridi and Cossack were successfully 
launched from the Naval Yard, High Walker, Newcastle 
upon-Tyne, of Messrs. Vickers-Armstrongs Limited, on 
June 8. The vessels are of the Tribal-Class type de- 
stroyers, the machinery being supplied by the Barrow 
works of the builders. In addition to these two vessels, 
Messrs. Vickers-Armstrongs have in course of construc 
tion, at the Naval Yard, H.M.S. Sheffield, which was 
launched in July, 1936, and, on the stocks, H.M. battle- 
ship King George V, H.M. aircraft-carrier Victorious anid 
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H.M. destroyers Eskimo and Mashona. 
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LABOUR NOTES. 


AN official statement issued at the close of a meeting 
of the Engineering Joint Trades Movement at York 
last week was in the following terms :—‘‘ Consideration 
was given to the best method whereby negotiations in 
the future with the Engineering and Allied Employers’ 
National Federation upon wages and conditions can 
be expedited and steps are now to be taken to meet 
the Employers’ National Federation to achieve this 
object. Arrangements were completed for a meeting 
on June 18 between the Joint Trades Wages Movement 
and the Employers’ National Federation upon wages 
and conditions, and upon the subject of the unions’ 
right to negotiate for apprentices and youth labour, on 
July 1, both meetings to be held in London.” 


An editorial note in the June issue of the Amalga- 
mated Engineering Union’s Journal deals with the 
subject of “‘ Apprentices and the Union.” The writer 
says that hitherto the employers have declined to 
admit the right of the union to negotiate on behalf of 
apprentices and young persons. “ Employers gene- 
rally,” he proceeds, “ have interpreted apprentices’ 
indentures as in the nature of an individual contract 
between an employer and the parents and guardians 
in which an undertaking is given to teach the apprentice 
his trade, and the apprentice, on his side, undertakes 
obligations to his master.”” That is the old-fashioned 
view of apprenticeship. Modern conditions in the 
workshop have altered this antique relationship of the 
master and the apprentice. . . . The apprentices’ work 
brings them into close contact with members of the 
union; upon members of the union the apprentice 
depends for instruction and training ; between members 
and the unions and apprentices there should be the 
closest possible relations of an amicable character. We 
have beep unable as a union to admit the employers’ 
attitude to be the rightone. And we have now success- 
fully asserted, we hope, the principle that the union 
has a right to negotiate on behalf of apprentices and 
young persons—many of whom are flowirg in increas- 
ing numbers into the union’s ranks through the 
Apprentice Section.” 


In the course of a further reference to the unofficial 
body known as the Aircraft Shop Stewards’ National 
Council, the editor of the Journal mentions that three- 
fourths of the aircraft industry’s organised workers are 
members of the Amalgamated Engineering Union and 
the remainder “distributed among some 20 other 
unions.” ‘* Our union’s responsibility,” he says, “ is, 
therefore, very considerable.” Continuing, he writes : 

“We do not intend, whatever the consequences, to 
allow the funds of the organisation to be dissipated at 
the whim and fancy of a self-appointed concern, some of 
whom are not even members of the union or associated 
with the industry. If the resources of the union are 
to be utilised in support of our members for any action 
that it is considered necessary to take, such decision 
will only be taken in the manner prescribed in the 
union’s rules, with the membership having the right to 
exercise their franchise. Interference from outside 
or any attempt to usurp the rightful functions of the 
union will not be tolerated, and the sternest measures 
will be taken to stamp out their existence and opera- 
tions. We hope that other unions having shop stewards 
in any way associated with this alien body will be 
equally emphatic and outspoken in repudiating it, 
and in calling upon their members to withdraw from 
it. 


During May, the home branch membership of the 
Amalgamated Engineering Union increased from 
266,044 to 271,315, and the colonial branch member- 
ship from 27,773 to 28,099. The number of members in 
receipt of sick benefit decreased from 3,522 to 3,145 and 
the number in receipt of superannuation benefit from 
13,829 to 13,821. The number in receipt of donation 
benefit decreased from 1917 to 1,522, and the total 
number of unemployed members from 6,681 to 5,996. 


Giving evidence last week on behalf of the Trades 
Union Congress, before the committee which is investi- 
gating the question of holidays with pay, Sir Walter 
Citrine said that the speeding up and intensity of 
work of recent years made it necessary that workers 
should be entitled by law to 12 working days’ holiday 
4“ year in order to maintain their health. The T.U.C. 
were anxious that the details of any scheme should 
be made as flexible as possible. The scheme could be 
administered under the principle of collective bargaining 
in the same way as was done with wages. They were 
opposed to the contributory system and definitely 
considered that the employers should pay the cost. 

© cost was estimated at 4 per cent. on the wages 
bill, but they believed it would be much less. 
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It was estimated by the T.U.C., Sir Walter went on 
to say, that out of a total employed population of about 
18,000,000 there were not more than 4,000,000 who 
now received holidays with pay, not more than 2,000,000 
of whom could be described as manual workers. Of 
those 2,000,000 hardly any received a paid holiday 
of more than one week, and many of them not even that. 
Opportunities for holidays ought not to be accompanied 
by loss of income. No one thought of an unemployed 
man as a person on holiday. Leisure without income 
was, in fact, more often an occasion for added strain 
and a cause of deterioration than an opportunity for 
recuperation and development. 


In accordance with the agreement between the 
Electrical Trades Union and the National Federated 
Electrical Association, dated August 2, 1935, the 
parties declare that the following wage rates shall 
operate from the second pay day in June, 1937, to the 
first pay day in June, 1938 :—Grade “A,” ls. 9}d. 
per hour (this rate includes travelling allowance) ; 
Grade ‘‘ B,” ls. 7}d. per hour; Grade “C,” ls. 6d. 
per hour; Grade “ D,”’ 1s. 43d. per hour. The Grade 
“A” rate, until further notice, is subject to an addition 
of 5 per cent., making a total of ls. 10}d. per hour. 
The Grade ‘‘B” rate in the Mersey area within a 
radius of 10 miles of the Liverpool Landing Stage, and 
also including the towns of Runcorn, Widnes and St. 
Helens, until further notice is subject to an addition of 
ld. per hour in lieu of travelling time, making a total of 
ls. 83d. per hour. The Grade ‘‘C” rate for Belfast, 
until further notice, is subject to an addition of 3 per 
cent. 


An agreement has been concluded between the Elec- 
trical Trades Union and the National Federated Elec- 
trical Association to add the following to Clause 9 
of the London Working Rules :—‘* Where the employer 
has no ‘ Shop’ as defined within the area covered by 
these Rules, actual fares shall be paid from Charing 
Cross to the job, and from the job to Charing Cross, 
except in such cases as the men receive the appropriate 
allowance from the employer’s shop outside the area 
covered by these rules.” The addition to the Rules 
is to operate as from September 1 next. 


Details of interesting pensions schemes for the 
employees of two important aircraft firms have been 
published. One of the undertakings is Hawker Aircraft, 
Limited, and the other, the associated concern, the 
Gloster Aircraft Company. Both these schemes embody 
all the advances which have been made in the develop- 
ment of group benefit plans during recent years. 
They are on a contributory basis and have been placed 
for administration with the Eagle Star Insurance 
Company, Limited. The principal benefits provided 
are (1) A pension for life from the age of 65 in the case 
of males, or from the age of 60 for females, or (2) On 
death while in the company’s service, a lump sum 
payment, together with the return of all contributions 
to the scheme paid by the member, or (3) On leaving 
the company’s service before retirement on pension, 
repayment of all contributions paid by the member, 
or certain other alternatives. No one can lose under 
the scheme, whereas those who remain until pension 
age, or the dependents of those who die while in either 
company’s service, stand to gain handsomely. The 
contributions of the members are applied towards 
part of the cost of the pension to be received in respect 
of future service. The companies will pay the balance 
of that cost, and, in addition, the entire cost of the life 
assurance with alternative disability benefit. The 
companies are also paying the whole of the extra cost 
of the past service pensions and, in addition, for extra 
pensions where necessary, so that no employee shall 
receive less than 261. per annum. 


Staff employees are eligible to join the plan as soon 
as they are 20, and works’ employees who are 20 and 
have completed one year’s continuous service may 
join. About 90 per cent. of those eligible have joined. 
That means that approximately 2,500 families have 
had their economic security in the future guaranteed 
to them, while in the case of premature death, the life 
assurance—which is roughly equal to one year’s earn- 
ings—will serve to keep families together during the 
period of readjustment to altered circumstances. On 
the next anniversary of the scheme, it is regarded as 
likely, over 1,000 additional employees will be eligible 
for membership, so that the eventual scope of both 
schemes will be much greater. 


All the benefits are, of course, in addition to any 
benefits to which members may be entitled under the 
National Health, Old Age Pensions or Workman’s 





| Compensation Acts. 


There are optional provisions, 
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such as arrangements for early retirement and the 
possibility of continuing the pension to a member’s 
widow. For works employees, the members’ contri- 
bution is 1s. weekly for those earning 21. 10s. and under. 
This provides a death or total disability benefit of 1001., 
and a pension of ll. for each year of future service. 
Works employees earning over 2/. 10s. contribute 2s. 
weekly with doubled benefit. In any case, a minimum 
pension of 261. a year is provided. 


A memorandum on the “ Industrial Functions and 
Activities of Trades Councils,” prepared for submission 
to the recent annual conference of Trades Councils, 
contained the following passage :—‘‘ The very con- 
siderable change in the psychology of youth which has 
taken place during the past 20 years has before been 
emphasised, but it is almost impossible to repeat this 
too often. The extension of amusements has, in many 
cases, tended to lessen the attractions of Trade 
Unionism. Many Trades Councils are developing 
services to meet these new demands, but much remains 
to be done in this connection.” 


The conference passed the following resolution on 
the subject :—‘‘ In this it is to be feared that older 
members and branch officials are sometimes rather 
intolerant when youth demonstrates its impatience, 
and apt to become reminiscent, with the object of 
creating an impression of superiority, when the Move- 
ment would be better served by their leading, rather 
than snubbing, the young mind.” The memorandum 
also pointed out that the evolution of industrial 
negotiating machinery from a local to a national basis 
had deprived branch meetings of a great part of their 
interest, and suggested that Trades Councils should 
take the lead in building up a series of trade union 
services, calculated to attract young workers and to 
ensure that trade unionism played an increasing part 
in the lives of the workers. 


Steel Facts, a publication of the American Iron and 
Steel Institute, states that a dozen eggs, a pound of 
bacon, a loaf of bread, a bottle of milk and “‘ other 
items” can be bought by United States steel workers 
with the money earned for only 14 hours’ work. In 
England, the time required would be 3} hours, in 
Germany, 7 hours, and in Belgium 14 hours. The 
higher wages paid to employees of the American stee] 
industry—which last year were 140 per cent. above 
the average hourly earnings Of foreign steel workers 
more than compensate, it is claimed, for any differences 
between domestic and foreign prices for various foods, 
American industrial workers, therefore, can spend a 
smaller proportion of their total earnings for food than 
foreign workers and yet enjoy a wider variety of foods. 
A pound of bacon and a dozen eggs can be bought by 
steel workers in Pittsburgh for the money they earn 
for only 36 minutes’ work, while Belgian steel workers 
would have to put in 64 hours to buy the same things. 
Steel workers in Germany would have to work 34 hours, 
and English worke:s two hours. These figures, and 
those which follow, have been got out, it is explained, 
by the Internationa! Labour Office at Geneva. 


For the money equivaleat of only 14 minutes of 
work the American steel worker can buy a pound of 
bread and a quart of milk, while in Belgium nearly 
an hour of work would be needed, in Germany 35 
minutes, and in England a little less than half an hour. 
A pound of beef can be bought by steel employees in 
the United States for the money earned by 12 minutes’ 
work—which compares with 20 minutes of work by 
English steel workers, 38 minutes of work by German 
steel workers, and nearly two hours of work by Belgian 
steel workers. To earn enough to buy a pound of 
potatoes, the Belgian steel worker labours for seven 
minutes and German and English workers each for 
three minutes. In the United States, steel employees 
need work only two minutes to earn the price of a pound 
of potatoes. A pound of butter in Belgium costs the 
equivalent of four hours of work, in Germany, the 
equivalent of nearly two hours of work, in England 
the equivalent of almost an hour of work, and in the 
United States, the equivalent of only 26 minutes of 
work. To earn enough to buy a pound of sugar the 
German must work half an hour, the Belgian almost 
three-quarters of an hour, and the Briton eight minutes. 
The American can buy a pound of sugar with the money 
earned in less than four minutes of work. 








Tue RoyaL AERONAUTICAL Socrety.—The Council of 
the Royal Aeronautical Society has re-elected Mr. H. E. 
Wimperis President for the year October, 1937, to 
September, 1938. 
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TRAVELLING PIPE CONVEYOR. | 


THe tith travelling pipe conveyor” given to this | 
irticle will probably not be self-explanatory although | 
is a description of the apparatus dealt with, it is 
strictly accurate. The conveyor, which will handle 
granular materials or liquids, consists of a rubber pipe 
which itself travels with the contained material. This | 
arrangement, at first sight, sounds somewhat compli- | 
cated when it is compared with a stationary pipe | 
through which the material to be conveyed passes, but 
it has been solved in a simple, though highly ingenious, 
manner by Messrs. Johns Conveyor Corporation, 605, 
Broad-street, Newark, ,New Jersey, U.S.A. The 
general principle is that the pipe is split longitudinally 
and is opened at the feed and outlet points to receive 
and discharge the material, the opening and subsequent 
sealing operations being entirely automatic and pro- 
ceeding continuously without any stoppage in the 
conveying movement. There are two questions which 
naturally arise from the statement that the pipe is 
divided longitudinally. The first, as to how the halves 
are kept together to retain the material, is answered | 
by the fact that they are formed with a double dovetail 


key which provides an interlock, and further security | 
is given by twisting the pipe axiaily. The answer to | 
the second question, as to how the material is con 
strained to travel with the pipe, is that one of the | 
halves is formed with transverse circular diaphragms | 
spaced at intervals along the pipe, an arrangeme nt | 
which virtually converts it into a bucket conveyor. 
Before proceeding to describe the construction of | 
the conveyor, some of the advantages which are | 
claimed for it may be mentioned. As the material is | 
wholly enclosed, there can be no loss by spilling or | 
blowing away wher it is in a powder-like condition, 
such as occurs in an open belt conveyor. A belt con- 


vevor, moreover, cannot operate over vertical lifts, for 
which conditions a bucket conveyor is often used, a type 
again subject to spilling and so forth. Neither form 
can be used where the path to be traversed is partly 
vertical and partly horizontal, but with the travelling 
pipe conveyor the direction can be changed as often 
as required from one plane to the other or it can be run 
at any angle. When viscous or sticky materials have 
to be transported, a closed pipe is often troublesome 

from its liability to choke, but the split pipe enables | 
efficient washing to be carried out at either of the 
opening points. The diaphragm system, by dividing 
a long vertical lift into sections, prevents undue load 
at the bottom of the conveyor, as each section is only 
subjected to the stresses arising from its own load. 

This subdivision, further, prevents packing on vertical 
lifts when the material is in granular form. When 
used for handling liquids the conveyor functions in a 

manner similar to the old dise and chain pump, without 

the drawback that for this pump a rigid casing is 
It has the additional advantage that change 
Deleterious or offen- 


required. 
of direction can be easily made 


sive materials may be conveyed without exposure. 
The construction of the convevor will be clear from 
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Figs. 1 to 10 on this page and on page 694. A typical 
general arrangement with two horizontal traverses and 


|one vertical traverse is shown in Figs. 1 to 4. The 


lengths of the traverses are, of course, arranged to 


| suit the layout of the plant concerned. In an installa- 


tion at a Canadian gold mine the vertical lift is 87 ft. 
This conveyor is 4 in. in internal diameter and handles 
crushed lime at the rate of 120 tons per hour. The 


| conveyor speed is 500 ft. per minute, and the average 


power consumption 5-65 h.p. A 74-h.p. motor is fitted. 


| A chemical plant at New Jersey has a 12-ft. horizontal 


traverse, then a 16-ft. vertical one, and finally a 
horizontal one of 30 ft. discharging at any one of three 
points over a storage bin 20 ft. wide. The internal 
diameter is 2 in., and the delivery capacity is 30 tons 
per hour at a speed of 500 ft. per minute. The con- 
veyors are at present made in sizes from 2 in. to 12 in. 
in internal diameter, advancing by steps of 2 in., 
except that there is no 10-in. size. Clearly, with a 
run such as those described above and shown in Figs. 1 
to 4, there is considerable longitudinal stress on the 
conveyor, and although a tensioning device is shown in 
Fig. 1, it will be clear that the rubber would stretch 
under the drive if the pipe were not reinforced. The 
nature of this reinforcement will be evident from 
Figs. 5 and 6, which show cross and longitudinal 
sections of the pipe. It is formed with external 
longitudinal ribs. One rib in each half houses a 
continuous chain which is embedded in the rubber. 
This takes up the longitudinal stresses. The other ribs 
provide additional cross-section for the double dovetail 


| which makes the joint between the halves. One of the 


diaphragms is shown ia Fig. 6. These are integral with 
the half of the pipe which carries the load and project 
into, but do not touch, the cover half, as will be 
clear from Fig. 5. 

It will be noticed in Figs. 1 and 8 that the pipe 
passes over large pulleys at the feed and discharge 
ends and at the points of change of direction, and that 
in the vicinity of each of these are a number of small 
pulleys. The large pulleys carry the pipe and the 
discharge pulley is usually the driving one, as shown 
in Fig. 1. The small pulleys have various functions. 
The feed end of the plant, seen at the bottom right- 


hand corner of Fig. 1, is also shown in Fig. 7. In 
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both illustrations it is evident that the halves of the 
pipe run over pulleys spaced at a considerable distance 
apart, and that the feed-hopper outlet is situated in 
this space. In Fig. 7 the outer half of the pipe is 
that which receives the material. The top strand of 
the pipe is moving from right to left in the illustration, 
and the bottom strand from left to right. The upper 
part of the top strand is turned downwards and is 
empty, but having passed round the rear pulley it is 
the other way up, that is, it forms a groove immediately 
under the hopper outlet, as shown in Fig. 3. It is 
supported underneath in way of the outlet for the 
same reason as an ordinary conveyor belt is carried on 
closely spaced idlers in the same position. 

Referring again to Fig. 7, the inner half of the pipe 
is the cover. The pair of small rollers on the top 
strand take the twist out of the pipe, which is imme- 
diately afterwards separated by the cover half being 
peeled off, as it were, by the passing round the large 
pulley in the foreground. It is applied again to the 
load half when this has received its charge from the 
hopper after it has passed round the rear pulley, and 
the dovetails are thereafter immediately locked by 
means of the lower pair of small pulleys, which also 
prevent the pipe twisting in the region of the feed. The 
belt drive at the side has no direct connection with the 
pipe; it is merely an agitating device to prevent 
arching at the hopper outlet. The twist on the pipe, 
which is put in when it is threaded through the several 
pulleys, is visible in Fig. 7 and again in Fig. 8, this 
latter illustration showing the gear for turning the 
direction of traverse from the horizontal to the vertical. 
Here the small pulleys prevent the pipe from opening 
at the bends. A similar right-angle gear is provided 
at the level of the discharge. The discharge gear, 
seen at the top left-hand corner of Fig. 1, is shown 
in Fig. 9. The small pulleys here are both horizontal 
and vertical, the latter to prevent the pipe twisting 
axially on the horizontal length behind them. Before 
them, that is, nearer the head pulleys, this twisting 
does occur, the joint of the pipe changing from a 
vertical plane to a horizontal one. 

This change of direction of the joint is caused by 
the position of the head pulleys, which are side by side 
| on the same shaft, and results in the halves of the pipe 
being separated as shown in Fig. 10. In this illustra- 
tion the cover half of the pipe is seen at the right and 
the load half at the left, one of the diaphragms being 
plainly visible near the top of the pulley. Discharge, 
of course, takes place when the halves are opened and 
inverted. The halves are locked together again by the 
lower pair of small vertical pulleys seen in Fig. 9. It 
will be understood that in this illustration the top 
strand of the pipe is moving from left to right and 
the bottom strand from right to left. The arrangement 
of the driving motor does not call for comment. It 
may be noted in connection with the several illustra- 
tions that the pulleys, with the exception of the drive 
pulleys, revolve on stationary shafts, the anti-friction 
bearings employed being embodied in the pulleys 
themselves, hence the use of U-bolts on the various 
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brackets. It should also be noted that where long 
horizontal traverses are necessary, idler supporting 
pulleys are used. For vertical installations no idlers 
are required, while the space necessary does not need 
to be more than about 12 in. by 18 in. in cross-section 
for a pipe conveyor 4 in. in internal diameter. 








THE BOUGHTON SERVICE RESER- 
VOIR AND OVERLEIGH WATER 
TOWER OF THE CHESTER 
WATERWORKS COMPANY. 


In 1930, the Chester Waterworks Company obtained 
an Act giving them powers to construct a subsidence 
and service reservoirs at their Boughton works, as 
well as a syphon under the River Dee, connecting pipe 
lines and towers at Upton-by-Chester and Overleigh. 
lhe subsidence reservoir, the syphon and the tower 
it Upton, together with the necessary pipe lines, were 
opened in 1933, and were described in our columns* 
at the time, while in the same article we gave a short 
history of the company since its formation in 1857. 
The new filtered-water service reservoir at Boughton 
ind the new water tower at Overleigh have now also 
been constructed and are to be formally inaugurated by 
the chairman of the company Mr. T. Gibbons Frost, 
ind the vice-chairman, Mr. G. 8S. Martyn, to-day. The 
works sanctioned under the 1930 Act have, therefore, 
been completed. 

rhe provision of the new subsidence reservoir, which 
has a capacity of 10,000,000 gallons, made it possible 
to utilise the sites of the old subsidence reservoir, the 
capacity of which was only 500,000 gallons, and of an 
old filter for the new filtered-water service reservoir. 
In designing this reservoir the natural conditions pre- 
sented some difficulties, as the site is bounded on the 
south by other property, on the west by a road, and on 
the north and east by existing reservoirs. It was, there- 
fore, made L shaped in plan, the main dimensions 
being 111 ft. 6 in. on the north side, 154 ft. 6 in. on the 
south, 144 ft. 6 in. on the west, and 63 ft. 6 in. and 
8 ft. 6 in. on the east. The depth of the water is 10 ft. 
® in., and the capacity 1,250,000 gallons. The top 
water level is the same as that of the existing pure- 


* See ENGINEERING, vol, cxxxv, page 576 (1933). 
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water reservoir adjoining, ¢.e., 80-95 above Ordnance 
Datum. 

The works, which were carried out under contract 
by Messrs. Gray’s Ferro-Concrete, Limited, Glasgow, 
involved the removal of many tons of old brick and 
concrete foundations and of underlying earth and clay 
before the floor level was reached. This final bottom, 
which was chiefly in clay and sandstone, proved to be 
an excellent foundation. The reservoir itself is a 
reinforced-concrete structure, the reinforcement con- 
sisting of rolled-steel sections strengthened by rolled 
steel bars, arranged so as to form a rigid structure. 
It is claimed that this system, which is due to Messrs. H. 
C. Ritchie and Partners, Liverpool, has the advantages 
of enabling the construction to be carried out as quickly 
as with structural steel and of having all the valuable 
properties of reinforced concrete. 

The exterior walls are 9 in. thick, and all the walls 
have a vertical plane of stoppage at intervals of about 
20 ft. and a horizontal plane of stoppage about every 
3 ft. 6 in. in height. The floor is laid in panels which 
are 19 ft. 10} in. long and 13 ft. 8 in. wide, those on the 
bottom being 4 in. thick and the upper ones being 
34 in. thick. The joints are filled in with cement grout 
and finally run solid with Bituros. The roof, which 
is laid with slight falls, is 4 in. thick and is 2 ft. higher 
than the top water level. It is supported on concrete 
beams 1 ft. 6} in. deep and 8 in. wide, which rest on 
8-in. square concrete columns. These columns, in turn, 
are carried on a concrete foundation 5 ft. square and 
2 ft. deep. All the walls of the reservoir are surmounted 
by a parapet | ft. 6 in. deep and the roof is covered 
with 10 in. of earth. Drainage of the roof is effected 
through holes in the parapet walls, which lead through 
4-in. cast-iron pipes to gulleys along the main drive. 
The reservoir is ventilated by a number of shafts in the 
roof and access to it is obtainable for cleaning purposes 
through eight manholes. A brick-built recorder house, 
with a tile roof, has been erected on the cast side and 
this house also gives access to the reservoir by means 
of a flight of concrete steps. 

The reservoir is supplied by a 15-in. cast-iron main. 
This is connected to the existing main through a 15-in. 
valve. The outlet main is 24 in. in diameter, and is 
controlled by a 24-in. valve. This main is connected 
to the 24-in. main from the existing pure-water reservoir 
and to the pilot well. A 9-ft. roadway, with grass 


Fie. 
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verges on each side, has been laid on both the south 
and west of the reservoir, while on the north and east 
are 5-ft. paths also with grass verges. These verges, 
together with the trees and shrubs which it is proposed 
to plant, will greatly inprove the appearance of the 
approach. 

The water tower at Overleigh has been erected to 
increase the pressure in the Handbridge District at 
times of peak demand. Considerable care was taken 
in the design of this tower to ensure that it should 
harmonise with the surroundings and, finally, one with 
an octagonal plan was selected with good results. The 
tower, which is built on a hard sandstone rock founda- 
tion, is a reinforced-concrete structure with a diameter 
of 58 ft. 6 in. at the base and a total height to the 


parapet wall from ground level of 102 ft. 6 in. Its 
general appearance will be clear from Fig. 1. It was 


also erected by Messrs. Gray’s  Ferro-Concrete, 
Limited, Glasgow, on the Ritchie system. It is com- 
posed of reinforced-concrete columns, 19 in. and 14 in. 
square, which reach from the foundations to the under- 
side of the tank floor. The foundations of the longer 
columns are 5 ft. 3 in. square and 3 ft. 3 in. deep, 
and of the smaller columns, 4 ft. square and 3 ft. 6 in. 
deep. The columns are connected by 20-in. by 104-in. 
reinforced-concrete bases, which are placed at 12 ft. 
3 in. centres, and the whole is enclosed by a 5-in. slab 
wall. 

The tank is 54 ft. in diameter, the top water level 
being 155-00 O.D. This level is governed by the level 
of the water in the tower at Boughton, which is 19 ft. 
higher. The water is 15 ft. deep, giving a total capacity 
of 200,000 gallons. The walls of the tank are 9 in. 
thick, and the floor, which is 7 in. thick, is supported on 
secondary beams and these beams are, in turn, sup- 
ported by the main beams and braces, as shown in 
Fig. 2. The floor has a plane of stoppage at each 
point of the octagon and the walls have horizontal 
planes of stoppage. All the joints are filled in with 
Verto and painted over with Liquitexo. The parapet 
wall is 11 ft. high, the walls being 7 in. thick at the 
bottom and 4 in. at the top. Access to the tank is 
given by means of a spiral steel staircase which is 
visible in Fig. 2. This staircase runs through a circular 
shaft which is formed in the tank and finally through 
a small pent-house on to the roof itself. Here ventila- 
ting shafts are tixed and also two manholes. 
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The tower is supplied by 12-in. diameter flanged 
pipes which are controlled by a 12-in. equilibrium 
valve and the water level is recorded both on a depth 
board at the foot of the tower and at the main works 
at Boughton. The outlet pipe is also a 12-in. flanged 


pipe, and there are in addition 9-in. overflow and 
washout pipes. Expansion joints are fitted on all the 
pipes. 


The resident engineer for the tower and the greater 
part of the reservoir was Mr. D. C. Ritchie, who was 
succeeded by Mr. W. K. Moss. The whole of the 
work was carried out to the design and under the 
direction of Mr. F. J. Dixon, M.Inst.C.E., M.I.Mech.E., 
the company’s consulting engineer. 








CONTRACTS. 

Messrs. Neoretti anv Zampra, 38, Holborn-viaduct, 
London, E.C.1, have recently received orders for over 
1.100 of their mercury-in-steel dial thermometers for 
marine use. These are being, or have been, supplied 
for service on H.M. battleship Queen Elizabeth, several 
of HM, cruisers and the Argentine cruiser La Argentina, 
H.M. destroyers of the Tribal and J Classes, H.M. sub- 
marines and other naval vessels, numerous motorships 
including the Brisbane Star, Capetown Castle, Duchess 
of Abercorn, Queen Adelaide, Queen Anne, and Queen 
Victoria, and Rochester Castle and Roxburgh Castle, | 
a number of oil tankers, and several steamers including 
the City of Bombay, City of Karachi, Cyprian Prince and 
Syrian Prince. 

Messrs. Richarp Wurre anv Sons, Widnes, Lancs, 
have received repeat orders for aerial ropeways for the 
Blaenserchan Colliery of Messrs. Partridge Jones and 
John Paton, Limited, 3,305 ft. in length and having a 
expacity of 25 tons per hour of colliery refuse ; for Messrs. 
Sherwood Colliery Company, Limited, Mansfield, 1,650 ft. 
in length and having a capacity of 40 tons per hour of 
colliery refuse ; and for Messrs. Aberthaw and Bristol 
Channel Portland Cement Company, Limited, Aberthaw, 
2,375 ft. in length and having a capacity of 100 tons 
per hour of quarry refuse. Other orders have been 
received from collieries at Leigh, Cannock, Neath, 
Haydock, Cardiff, Chesterfield, and Newcastle-upon 


| 
| 
| 











LAUNCHES AND TRIAL TRIPS. 


steamer triple- 

Main dimensions, | 

Built and engined | 
| 
| 


TreLBank.”’—NSingle-screw 
expansion engine 
139 ft. Sin. by 56 ft. 8 in. by 36 ft 
by Messrs. John Readhead and 
Docks, South Shields, Messrs 


Company, London 


cargo 
oo) 
7 in 
Sons, 

Andrew 


Launch, June 


Limited, West 
Weir and 


YENANGYAUNG oil-tank 


between 


Single -serew, 
and 
airless -injection 
Doxford and Sons, Limited, 
Main dimensions, 
Swan, Hunter, | 


motorship 
Incia reversible, 


oil 


for service Burma 


opposed piston, two-cycle engine 
constructed by Messrs. Wm 


Pallion, Sunderland Launch, June 9. 


385 ft. by 54 ft. by 31 ft. Built by Messrs 
and Wigham Richardson, Limited, Wallsend-on-Tyne, | 
for Messrs. The Burmah Oil Company, Limited, London | 
and Rangoon 

CROSBY Single-screw ocean-going and harbour 
steam tug; triple-expansion engine fitted by Messrs. | 
C. D. Holmes and Company. Limited, Hull Launch, | 
June 9. Main dimensions, 95 ft. by 25 ft. by 13 ft. | 
Built by Messrs. Cochrane and Sons, Limited, Ouse | 


Shipbuilding Yard, Selby, Yorks, for Messrs Alexandra | 
Towing Company, Limited, Liverpool | 


Bririsn DILIGENCE Single oil-tank motor 
four-cylinder opposed-piston Diesel 


William Doxford and Sons, Limited, 


-acrew 
ship ; engine 


Messrs 


supplied by 


Sunderland rrial trip, June 9. Main dimensions, 
$81 ft. by 61 ft. 9 in. by 34 ft Built by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, Neptune 
Works, Walker, Newecastle-upon-Tyne, 6, for Messrs 
British Tanker Company, Limited, London 

ARTEX and ** ANNex.”’——Steel swim barges. each 
to carry 220 tons. Launch, June 9. Main dimensions, 
87 ft. 6 in. by 22 ft. Gin. by 7 ft. 6 in. Built by Messrs 
Harland and Wolff, Limited, North Woolwich, London, 


E..16, for Mesers. Wm. Cory and Son, Limited, London 
| 
CLAYCARRIER Single-screw steel motor barge | 

to carry 1,000 tons ; 400-b.h.p. H. and W. Diesel engine 


165 ft. by 30 ft. by 
Harland and Wolff, 
London, F.16, for Mesars 
Manufacturers, Limited, 


Launch, June 10 Main dimensions, 
14 ft. Built and engined by 
Limited, North Woolwich, 


Portland Cement 


Messrs 


Associated 
London 








WeLipep Srrvucrure ror Barus at THoRNaBy. 
Messrs. Head, Wrightson and Company, Limited, Tees 
dale Iron Worka, Thornab: on-Tees, have received the 
contract for the design and manufacture of the structure 
which will house the new baths of the Thornaby-on-Tees 
Municipality, in Thornaby-road. The building, which 
is claimed to be the first welded structure to be erected 
on Tees-side, is of rigid-frame construction, the total 
length being 121 ft. and the span 54 ft The roof 
supported by ten main frames composed of rolled-steel 
joists and the frame is electrically welded to form a solid 
arch throughout. The type of construction adopted, 
we are informed, gives the maximum amount of head 


is 





ENGINEERING. 


PERSONAL. 


Messrs. Purires Lamps, Limtrep, Philips House, 
145, Charing Cross-road, London, W.C.2, inform us 
that the address of their Liverpool branch is now 474-49, 
Tithebarn-street, Liverpool, 2 


Mr. W. Harrnam and Mr. A. E. Percrvat have been 
appointed private secretaries to Mr. R. 8. Hudson, M.P., 
Secretary of the Department of Overseas Trade, for 
Department of Overseas Trade and for Board of Trade 
duties, respectively, and Mr. Ronatp TREE, M.P., has 
been appointed Parliamentary private secretary. 
Messrs. GAMBRELL Kapio COMMUNICATIONS, LIMITED, 
3, St. James’s-square, London, 8.W.1, have appointed 
Mr. H. Francis White to be their marine general manager. 
Caprarn R. Davis, marine superintendent, Parkeston 
Quay, will, in addition to the operating work, become 
responsible for the whole of the engineering work con- 


| nected with the Harwich fleet of the London and North 


Eastern Railway Company, the retirement of Mr. 
F. W. Noa, marine superintendent engineer, at the 


on 








end of July. Mr. R. C. Banks, assistant to the marine 
superintendent engineer, will, at the same time, be 
appointed marine superintendent engineer under the 
general supervision of the marine superintendent 
BOOKS RECEIVED. 
Air Ministry. leronautical Research Committee. Reports 
and Memoranda. No. 1746. Airscrew Theory. A 


Paper Delivered before the Fourth International Congress 
for Applied Mechanics, Cambridge, 1934. By C. N. H. 


Lock. [Price 2s. 6d. net No. 1748. The Stressing of 
a Particular Rigid-Jointed Fuselage under Bending 
Loads. By J. Morris and G. C. Apev. [Price 3s. 
net.] No. 1751. A Study of the Flexural Azvis Positions 
for Certain Box Sections. By D. Wititams and 
D. W. G. Farrpanx. (Price 2s. net.] No. 1752. 
Calibration of Standard Pitot-Static Heads in the 
High-Speed Tunnel. By C. N. H. Locx and Dr. 
W. F. Hivron. [Price 9d. net.] No. 1753. Full 
Scale Trials on Scion M.3 with a Gouge Flap. By 
J. Conenx. [Price 2s. 6d. net.] No. 1754. Abstract. 
Turbulent Flow in a Circular Pipe. By A. Face. 
[Price ls. 6d. net.] No. 1759. Abstract. Some 


Applications of Conformal Transformation to Airscrew 
Theory. By F. L. Wesrwater. [Price 6d. net.] 
London : H.M. Stationery Office. 

Department of Scientific and Industrial Research. Forest 
Products Research Records No. 17. Wood Pre- 
servatives. By N. A. Kicnarpson. London: H.M. 
Stationery Office. [Price 6d. net.] 


Refrigeration Engineering. By Proressor H. J. Mac- 
INTYRE New York: John Wiley and Sons, Incor- 
porated London Chapman and Hall, Limited 
| Price 22s. 6d. net.] 

Gases and Metals. An Introduction to the Study of Gas- 
Metal Equilibria. By Dr. Coumww J. SmrrHe ts. 
London Chapman and Hall, Limited. [Price 18s. 
net. | 

Electrolytic Condensers. Their Properties, Design and 
Practical Uses. By Pui R. Coursry. London: 


[Price 10s. 6d. net.] 
By Proressor Drpt.- 
Julius Springer. [Price 


Chapman and Hall, Limited. 

Deutsche Austauach-W erk stoffe 
Inc. H. BUreet Berlin 
6-60 marks. | 

United States War Department and Department of Com- 

merce Port Series No. 2. The Port of Boston, Massa- 

chusetts Washington : Superintendent of Documents. 

[Price 30 cents.] 

port of the Astronomer Royal to the Board of Visitors 

of the Royal Observatory, Greenwich. 1937. Green- 

wich : The Royal Observatory 

Grattacieli ed i loro Alleati in Terra, in Mare ed in 

Cielo. By Picasso Renzo. Genoa: Picasso Renzo, 

Corso Andrea Podesta, 7. [Price 3 dollars.] 

United States. Division of Engineering and Industrial 
Research. National Research Council. Highway Re- 
search Board Proceedings of the Sixteenth Annual 
Meeting Held at Washington, D.C., November 18-20, 
1936. Edited by Roy W. Crum. Washington : 
Superintendent of Documents 

Stock Exchanges, London and 
Record of Prices and Dividends, 1937. 1927 
Inclusive. Compiled by Frepc. C. MaTrHirgson AND 
Sons. London Fred C. Mathieson and 
[Price 20s.) 

{ligemeine und technische Elektrochemie nichtmetallischer 
Stoffe By Dr. Ropert Miriier. Vienna: Julius 
Springer. [Price 30 marks 

The Architectural Revieu 


Re 


~ 


Ten-Year 
27 to 1936 


Provincial, 


Sons. 


Metals. June, 


Spec ial Issue 


1937. London The Architectural Press Limited. 
[Price 2s. éd.} 
Board of Education Science Museum Report of the 


Advisory Council for the Year 1936. London: H.M. 


Stationery Office. [Price ls. 3d. net.] 


Thorpe's Dictionary of Applied Chemistry. Fourth edi- 


tion. By Prorrssor J. F. Taorre and Dr. M. A. 
Wuiretey. Volume I. A-Bi London: Longmans, 
Green and Company. [Price 63s. net.) 

Rensselaer Polytechnic Institute Bulletin. Engineering 


and Science Series No. 53. Weathering Resistance of 
Concrete. By E. J. Ktncawiry. Troy, N.Y.: Rens- 
selaer Polytechnic Institute 

London Midland and Scottish Railway. Reorganisation 
of the Motive Power Department. London: “ The 
Railway Gazette * Offices. [Price 5s. net.] 


i Decade of Bridges, 1926-1936. By Dr. Wiraur J. 


| 12 in., 
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TENDERS. 

WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 

Firebricks, 61,600, of various types and sizes, for 
lining boilers. State Electricity Supply and Telephones 
Administration, Montevideo, Uruguay; July 12 
(T.Y. 23,890/37.) : ; 

Power Plant, comprising turbo-generator sets, a boiler 
and auxiliary plant, electrical equipment, and_ the 
construction of an extension to the existing power-plant 
building at Comodoro Rivadavia. Argentine Stat« 
Oilfields, Buenos Aires ; July 16. (T.Y. 23,893/37.) 

Aluminium Conductors, steel-cored, and 
State Electricity Commission, Melbourne ; 
(T.Y. 23,954/37.) 

Chemicals and Dusters and Sprayers for crop protection. 
Ministry of Agriculture, Crop-Protection Section, Dokki, 
Egypt; July 12. (T.Y. 27,471/37.) 

Battery Chargers, two, to operate from 
exchange battery. Union Tender and Supplies Board. 
Pretoria ; July 16. (T. 23,959/37.) 

Power Plant, comprising oil-engine driven alternators, 
| fuel-reception and storage plant, switchgear, and travel 
ling crane. Municipality of Butterworth, South Africa ; 
July 14. (T.Y. 23,960/37.) 

Electric Crane, 8-ton, for the Port of Agadir. L’Ingé 
nieur, Chef du Service des Travaux Publics, Marrakesh, 
Morocco; July 1. (T. 27,429/37.) 

Omnibus Chassis, two, alternatively six, Diesel-engine 
driven, to carry bodies 30 ft. long and 8 ft. wide over 
the bumpers. The Tramway Board, Christchurch, N.Z 
July 17. (T. 24,048/37.) 

Chemical Equipment, including chemical 
sieves, drying ovens, burners, and laboratory ware for 
use in sub-grade soil testing. Cape Provincial Tende: 
Board, Cape Town; July 13. (T. 24,059/37.) 

Electric Panel Heaters, low-temperature, 109, anid 
70 15-ampere thermostats for Miners’ Phthisis Bureau. 
Johannesburg. Public Works, Department, Union o/ 
South Africa, Pretoria; July 2. (T 24,034/37.) 


High-Pressure Boiler Plant, for Gothersgade Powe: 
Station, comprising a water-tube boiler with superheater 
and economiser, stoker plant with forced-draught fans. 
induced-draught plant and smoke stack, air preheater 
and grit arrester. The Copenhagen Lighting Depart- 
ment, Denmark; July 20. (T. 24,029/37.) 

Cast-Iron Pipes and Valves, comprising 43,500 m. o/ 
spigot and socket pipes, diameters ranging from 2} in. to 
35 sluice valves and 4 non-return valves. Ministry 
of Public Works, Tanzim Department, Cairo, Egypt : 
July 31. (T. 24,043/37.) 

Steam- Raising Plant for extension of electricity scheme, 
comprising two water-tube boilers with economiser, a 
steel chimney, and all steam and feed, piping and feed 





sleeves 
July 13 


a 50-volt 





balances 


pumps. Municipal Council of Somerset East. South 
Africa ; July 28. (T. 24,072/37.) 


Alternators, two, 150 kW, three-phase, engine-driven 
Also a 5-ton travelling crane, a surface condenser and 
motor-driven circulating pump. Municipal Council 
of Somerset East, South Africa; July 28. (T. 24,073/37.) 

Electrical Material, including engine-room switchgear, 
electricity meters, transformers and transmission-line 
material required in connection with extensions to 
electricity scheme. Municipal Council of Somerset 
East, South Africa; July 28. (T. 24,074/37.) 








STANDARD ANALYSED SAMPLES OF FERRO-CHROMIUM 

The Bureau of Analysed Samples, Limited, 3, Wilson 
street, Middlesbrough, inform us that two new standard 
samples of ferro-chromium, namely, low-carbon, No. 203, 
and high-carbon, No. 204, have been issued. The former 
contains 69 per cent. of chromium, 0-08 per cent. ol 
earbon and 0-01 per cent. of sulphur, while the per 
centage composition of the latter is: chromium 71-4. 
carbon 5-09, and sulphur 0-02. The general analysis 
of the other constituents is also supplied, but not stan 
dardised. As heretofore, each sample has been analysed 
carefully by at least 10 chemists representing indepen 
dent laboratories, and buyers’ and sellers’ chemists 1» 
this country and elsewhere. The standards are issued 
in bottles each containing 100, 50, and 25 grammes. 


Tue InstiruTion or Mininc Enorveers.—The 100th 
general meeting of the Institution of Mining Engineers 
will be held at Birmingham from July 21 to 23. On the 
morning of the first day a meeting will take place at 
the University, when, after a civic welcome, an interim 
report of the Institution Committee on * Shot-Firing 
and its Alternatives,”’ and an abstract of a report on 
the size classification and grading of Yorkshire coals 
entitled “The Size Classification of Coal,” together 
with other papers, which are still under consideration, 
will be discussed. On July 22, visits will be paid to the 
Coventry Colliery of the Warwickshire Coal Company, 
Limited ; the Witton Works of Messrs. The General 
Electric Company, Limited; the headquarters of the 
City of Birmingham Fire Brigade; and to the Glass 
Works of Messrs. Stevens and Williams, Brierley Hill. 
A whole-day excursion to Kenilworth, Warwick, Leam- 
ington Spa, and Stratford-on-Avon has been arrange® 





room, that is 30 ft. for the minimum height overall Watson. Cleveland, Ohio, U.S.A.: J. H. Jansen. 
Construction work is proceeding rapidly, and it is malty | [Price 4-50 dollars.) 

sayees that the baths will be opened to the public | Noise. By Dr. A. H. Davis. London: Watts and 
before the end of the vear | Company Price 2s. 6d. net | 





for July 23. The offices of the Institution are at Salisbury 
House, Finsbury-circus, London, E.C.2 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Trade.—Demand for early shipment was 
not so active on the Welsh steam-coal market last 
week. This, however, was not accompanied by any easing 
in the strong position of most grades of coal, and it 
was generally regarded as a natural result of the policy 
adopted by buyers in the overseas trades of covering their 
needs ahead as a precaution against any interruption in 
deliveries. In support of this view it was pointed out 
that present productions were steadily absorbed by stand- 
ing commitments and supplies were still very difficult to 
secure. There was also no sign of any relaxation in the 
demand for forward loading, although this business was 
not easy to negotiate, as most concerns were well booked 
with orders over a considerable time ahead. The diffi- 
culty experienced by operators in finding suitable vessels 
to carry coals already sold, and a slight slowing down in 
inland inquiry due to seasonal influences, resulted in odd 
parcels occasionally coming on the market, but sellers 
were still able to dispose of these quickly at recent high 
figures. A Lisbon trawler-owning concern placed 
business locally for 20,000 tons of bunker coals, while 
tenders wére submitted to the Jamaica Railways for 
the supply of 20,000 tons of Welsh coals. A few small 
inquiries were also circulating on contract account. The 
supply of large coals for early shipment was still very 
restricted and high figures ruled. The washed small and 
sized descriptions were extremely difficult to secure and 
strong, while throughs were in sustained request and firm. 
Cobbles and nuts were not too plentiful and prices were 
upheld, while cokes were active and quotations were 
maintained at high levels. 

Iron and Steel Trade.—Strong conditions remained 
in evidence in the iron and steel and allied trades of 
South Wales and Monmouthshire last week. A good 
demand was again encountered, but fresh business was 
difficult to negotiate as most works were fully engaged 
in making deliveries under standing contracts. The 
shortage of raw materials was still causing some incon- 
venience, though in most cases a good production level 
was maintained. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Canada-Sheffield Trade Campaign.—Mr. T. A. Crerar, 
Minister of Mines and Resources of Canada, inaugurated 
«a Canada-Sheffield trade campaign by telephoning his 
speech from London to a gathering of Sheffield business- 
men. Sir Ronald W. Matthews, the well-known Sheffield 
industrialist, took the opportunity of saying that Sheffield 
appreciated the concessions made in regard to the free 
entry of files into the Canadian market. He pointed out, 
however, that there remained many classes of tools which 
were to a great extent the specialities of Sheffield still 
having to pay duty, and in some cases quite a substan- 
tial duty, on entering Canada, whereas similar tools made 
in Canada had a right of free entry into the English 
home market. The amount involved might not be much, 
but he felt that there was an important point of principle. 
He hoped the Canadian Government would be disposed 
to give the point sympathetic consideration. 

Tron and Steel_—No important developments have 
taken place in the raw and semi-finished steel trades. 
Output reached a high level, and the influx of orders is 
more than sufficient to cover expiring contracts. Plans 
for the extension of melting capacity are being rushed 
through at numerous works. Busy times continue to be 
experienced in the heavy machinery and engineering 
branches. All types of machinery are in demand, especi- 
ally that used in the production and treatment of precious 
metals abroad. South Africa remains one of Sheffield’s 
best customers in the purchase of crushing and refining 
equipment. Sales to India and New Zealand are on the 
increase. British coal mines are buying more freely of 
oal-cutting machinery, pneumatic picks and drills. 
Full-time working is reported in departments turning out 
steel, machinery, and related products required in con- 
nection with the Government’s Defence Programme. 
Sheffield’s output of shipbuilding requisites is the largest 
for many years. In addition, good business continues to 
be done in electrical equipment and agricultural machi- 
nery and parts. Foundry capacity in this area has been 
considerably extended during the past few years and 
works are turning out castings not only in record quan- 
tities, but also of record size and weight. Boilermakers 
ire busy. Makers of automobile steel and accessories 
report that the demand has broadened considerably during 
past few montits. The special steel-producing 

ranches are well placed. Consumption of stainless steel 
is on the increase, while business in heat- and acid- 
resisting materials is heavier than for some time past. 
\ctive conditions exist in the toolmaking branches. 
Stainless farm and garden tools are a progressive line, 
while brisk trade is being done in engineers’ small tools 
and machine tools generally. The demand for the latter 
so large that buyers report difficulty in obtaining 
(heir requirements. 

South Yorkshire Coal Trade.—The export market has 
some bright features. The demand is satisfactory, and 
supplies are available in larger tonnages. Steam coal is 
in active line. Countries on the Baltic seaboard are 
quiring for varying tonnages of hards, smalls, and 
The demand from the Mediterranean also tends 
to become stronger. There is a strong market for coke. 
On inland account, industrial fuel, especially that con- 
sumed by iron and steel works, is in keen request. Rail- 
way companies are big buyers of steam coal. The house- 
coal market has weakened, and stocks are steadily 
accumulating at merchant depots and colliery sidings. 
Quotations are: Best branch handpicked, 27s. 6d. to 


the 


slacks. 











29s.; best South Yorkshire, 22s. 6d. to 24s.; best | 
house, 208: 6d. to 22s. 6d.;, best kitchen, 18s. 6d, to 20s.; 
best Derby selected, 22s. to 22s. 6d. ; best Derby seconds, 
20s. 6d. to 21s. 6d.; best Derby brights, 19s. 6d. to 
21s. 6d. ; best large nuts, 20s. to 21s. ; and best kitchen 
nuts, 16s. 6d. to 17s. 6d. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Scottish Steel Trade.—A steady tone prevails in the 
Scottish steel industry, and although there has recently 
been a lull in respect of fresh business, this is not causing 
any alarm, as the total output for the next few months 
is practically all ear-marked. To-day’s production is 
on a very large scale and is well ahead of the output of 
last year; it would have been still greater had the raw 
material position been more satisfactory. Specifications 
from shipbuilders are coming in freely, and as there is 
still quite a number of new vessels to be laid down 
during the next month or two the demand for ship plates, 
&c., will remain steady. Structural engineering is very 
active at the present time and the calls for supplies of 
steel are very constant. Other consumers of heavy 
material are also well to the fore with their demands. 
Consumers of light and heavy sheets are all busy and the 
black steel-sheet makers have very heavy order books. 
As it is only about a month until the annual stoppage 
for the Glasgow district Fair Holidays, great activity 
will prevail in the West of Scotland during the ensuing 
weeks and all establishments will be kept running at full 
pressure. Prices are unchanged and are as follows :— 
Boiler plates, 11/. 18s. per ton; ship plates, 11/. 8%. per 
ton; sections, 11/. 0s. 6d. per ton; medium plates, 
111. 158. 6d. per ton; black steel sheets, No. 24 gauge, 
in minimum 4-ton lots, 151. 15s. per ton, and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
191. 108. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland malle- 
able-iron trade the position has not altered over the week 
and makers are being kept fully employed as the demands 
of consumers are very pressing. The resources of the 
re-rollers of steel bars are also being fully taxed, but 
they are now in rather a more favourable position to 
meet their commitments, as fresh supplies of ‘‘ semies ” 
have come to hand. The following are the current 
prices :—Crown bars, !2/. 7s. 6d. per ton for home 
delivery, and 11/1. 178. 6d. per ton for export; and re- 
rolled steel bars, 11/. 98. per ton for home delivery, and 
111. perton for export. 

Scottish Pig-Iron Trade.—There is little fresh to report 
in connection with the Scottish pig-iron trade this week. 
The demands of consumers show no falling off and with 
the near approach of the holiday season, they would 
seem to be more pressing than ever. Outside supplies 
are helping to ease the position to a certain extent in 
some directions, but in numerous cases nothing but the 
local grades will satisfy, hence the urgency of the present 
demand. Prices are firm and are as follows :—Hema- 
tite, 6/. 38. per ton, and basic iron, 5l. 7s. 6d. per ton, 
both delivered at the steel works; and foundry iron, 
No. 1, 5l. 158. 6d. per ton, and No. 3, 5/. 138. per ton, 
both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, June 12, amounted to 185 tons. 
Of that total 165 tons went overseas and 20 tons coast- 
wise. During the corresponding week of last year the 
figures were 66 tons overseas and 29 tons coastwise, 
making a total shipment of 95 tons. 

Shipbuilding Contract.—Messrs. Barclay, Curle and 
Company, Limited, Whiteinch, have received a contract 
from Messrs. The Peninsular and Oriental Steam Naviga- 
tion Company, Limited, to build a passenger steamer of 
about 11,000 tons gross. She will be fitted with Doxford 
Diesel engines made at the builders’ engine works, This 
new vessel will be designed to carry about 100 first-class 
and 100 second-class passengers, in addition to 1,150 
troops and 150 troops’ families. In many respects this 
vessel will be similar to the Dilwara built last year, for 
the B.I.S.N. Company, and the Dunera, which was 
launched last month by the same builders for the same 
owners. It is expected that she will be ready for service 
by the autumn of next year. 








‘** Toe Merowant Navy JouRNAL.”’—We have received 
from the publishers, the Navigators’ and Engineer 
Officers’ Union, of 23, Leadenhall-street, London, E.C.3, 
a copy of the second issue of the quarterly Merchant Navy 
Journal, which has been established as the official organ 
of the Union and is circulated gratis to its members. 
To non-members the price is 6d. The present issue is 
principally devoted to a summary of the new agreements 
made with the National Maritime Board between Janu- 
ary 15 and May 7, 1937, and the new tables of officers’ 
wage scales which came into operation for foreign-going 
vessels on May 1, and for home trade vessels on June 1. 


FABRICATION OF STAINLESS STEEL.—Messrs. The 
United Steel Companies, Limited, 17, Westbourne-road, 
Sheffield, 10, have recently issued a little publication 
entitled ‘“ Fabrication of Stainless Steel,” which is a 
reprint of a lecture given by Mr. F. D. Gordon to the 
Works Management Association, Yorkshire Branch, 
Leeds. The booklet refers to the “ Silver Fox ”’ stainless 
steels, made by Messrs. Samuel Fox and Company, 
Limited, Stocksbridge, Sheffield, and after describing 
the composition and mechanical properties of some types 
of these materials, the booklet goes on to weld-decay 
and methods of its inhibition, and finally gives brief notes 
on the forging, welding, brazing, soldering. machining, 





polishing, pressing, cold-drawing, &c., of stainless steels. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The statistical state of the 
Cleveland pig branch of industry is as perturbing as ever. 
Business in foundry qualities is suspended, and there 
seems little likelihood of early resumption of anything 
approaching normal market negotiations. LIronmasters 
have no saleable iron, and merchants are unable to obtain 
command of tonnage overdue to them under old con- 
tracts. The system of rationing customers inaugurated 
some little time ago by makers is strictly adhered to, 
and the very limited tonnage available for distribution 
confines deliveries to narrow limits. Local consumers 
are considerably inconvenienced by the shortage, and 
complain more than ever that tonnage coming to hand 

y enables them to keep the foundries active. No 
effort is made to _ through overseas business, exporters 
realising the futility of such action under existing condi- 
tions. Fixed prices are ruled by No. 3 Cleveland at 
101s. delivered to Tees-side works. 

Hematite.—There is continued acute scarcity of East- 
Coast hematite, but while producers are unabie to dis- 
charge all their contract obligations they contrive to 
provide home users with enough iron to cover urgent 
requirements, and to accept a few small forward orders 
from regular home customers, a large proportion of the 
output is absorbed by the heavy and increasing needs of 
producers’ own consuming departments. Continental 
customers are clamouring for larger supplies in fulfilment 
of purchases of long standing, and are keen to place new 
orders at very substantially above recognised market 
values for home trade, but makers are not tempted by 
the fabulous prices offered, contending that they are not 
justified in releasing for shipment abroad iron that is 
needed for domestic purposes. For home trade quota- 
tions are based on No. 1 grade of iron at 123s. delivered 
in North-Eastern England and Scotland. 

Basie Iron.—The whole output of basic iron is absorbed 
by the requirements of makers’ own steelworks, and 
the quotation of 100s. is quite nominal. 

Foreign Ore.—There is still no prospect of conditions 
changing sufficiently to permit resumption of ordinary 
market transactions in foreign ore, but imports under 
present contracts continue on a welcome and gratifying 
scale. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have well-filled order books, and are not anxious to 
enter into further contracts. The heavy make is well 
taken up, mostly for use at local works. Exporters 
promptly purchase surplus marketable parcels. Quota 
tions are at the equivalent of good medium qualities at 
40s, delivered here. 

Manufactured Iron and Steel.—Semi-finished an! 
finished iron and steel manufacturers have much morv 
work than they can deal with. Notwithstanding the larg« 
local make and increased supplies from the Continent. 
steel semies are still in inconveniently short supply, and 
re-rollers continue to complain that inadequate deliveries 
prevent the production of sufficient finished material t« 
satisfy buyers. Heavy steel is in much demand fo: 
structural work and for shipbuilding. Sheet makers 
have full order books. Among the principal market 
quotations for home trade are: Common iron bars, 
lll. 178. 6d.; steel bars, 91. 10s.; soft steel billets, 
7l. 17a. 6d.; hard steel billets, 91. 2s. 6d.; iron rivets, 
151. 128. 6d.; steel rivets, 161. 2s. 6d.; steel boiler 
plates, 11/. 188.; steel ship, bridge and tank plates. 
111. 88.; steel angles, 111. 0s. 6d. ; steel joists, 111. 0s. 6d. ; 
steel tees, 121. 0s, 6d.; heavy sections of steel rails, 
101. 28. 6d. ; fish plates, 141, 2s. 6d. ; black sheets, No, 24 
gauge, 151, 158.; and galvanised corrugated sheets, 
No. 24 gauge, 19/. 10s. 

Scrap.—Consumers of heavy steel scrap readily pur- 
chase available parcels at the fixed figures, while machin- 
ery metal commands at least 90s.; heavy cast-iron 
makes, 85s.; and light cast-iron, 72s. 6d. 








Wortp Propvuction or Tin-PLate.—According to 
figures published by the International Tin Research and 
Development Council, Manfield House, 378, Strand, 
London, W.C.2, the world production of tin-plate totalled 
1,017,000 tons in the first quarter of 1937, against 813,000 
tons in the first quarter of 1936, showing an increase of 
25 per cent. 


Messrs. Davip BRowN AND Sons (Hupp.), Limirep.— 
In the selection of standard components to suit given 
conditions from a widely varying range, the circular- 
card computator is not only quicker but is often more 
accurate than a comparison of tabular data in a catalogue. 
Users of the Radicon worm reducing gears and “ Cone- 
ring ”’ flexible couplings manufactured by Messrs. David 
Brown and Sons (Hudd.), Limited, are likely, therefore, 
to fall easily into the habit of consulting the two com- 
putators which the firm has prepared to aid selection of 
these products. The card of Radicon reducers indicates 
the suitable sizes, and the respective horse-power ratings 
of these units for ratios between 5/1 and 50/1 over 
an appropriate range of motor speeds in each case. The 
‘“* Cone-ring ” coupling computator covers shaft diameters 
from # in. to 10 in., giving for each size of coupling the 
essential dimensions, weight, horse-power transmitted, 
maximum recommended speed of revolution, and other 
particulars of design, 
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TRAVELLING PIPE CONVEYOR. 


CONSTRUCTED BY MESSRS. JOHNS CONVEYOR CORPORATION, NEWARK, N.J., U.S.A. 


(For Description, see Page 690.) 
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ENGINEERING TRAINING AND professional bodies connected with town planning. , ment provided required to be touched. The drive was 


EDUCATION Upwards of 20 sessions will be held at the forthcoming | Supplied by Messrs. The Renold and Coventry Chain 
ous ° | School and the fee. which includes all sessions and |COmpeny. Limited, Manchester, to a cotton-spinning ' 
Town and Country-Planning Summer School.—The | board and lodging, is 41. 12s. 6d. The honorary | Fibs dhe dics enema Tee : 
Summer School for Town and Country Pla r, of | secretar . : , . + | , ous. n 
hick e R ote Ne iC , , Pr 4 nning, ¢ | secretary, from whom the preliminary programm and | running during the installation and toothed gears would X 
whieh Sir Raymon nwin is the President, provides | further details may be obtained, is Mr. T. F. Thomson, | have meant cutting the main shaft, while the heavy 











opportunities for the discussion of the principles and | 26, Church Green, Witney, Oxfordshire. foundations necessary could not be put in owing to the N 
methods of town and country planning and kindred | presence of a main supplying water to the driving turbines . 
subjects and for the exchange of views, and generally The closeness of the centres prohibited a belt drive. The 
promotes education in all matters relating to the | Renold chain drive was installed by fitting a split wheel 
science and art of planning in town and country. It 1,200-H.P. Cuarn Drive.—Results just to hand of the | to the main shaft during one week-end, and the work of 
has been decided to hold the School this vear at Ash- | working of a chain drive transmitting 1,200 h.p. between | joining the chains and closing the housing was carried out ~ 
burne Hall, Manchester University, from September | bees shafts on one of which is a synchronous generator | at another, full production of the mill being obtained in the 

com 7° testify that this form of drive is capable of standing up | meantime. It is stated that the cost of the chain drive. T 
to 10 The School is run by a committee which | under heavy loads, the drive having now completed some | including erection, was only a fraction of the expenditure rr 


includes unofficial representatives of Government 25,000 hours of almost contimuous service, and showing | which would have been involved by installing a high-class 
Departments and local authorities, and of various ! no wear of any kind ; neither has the jockey-pulley adjust- ! gearbox. 
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THE REORGANISATION OF 
ELECTRICAL DISTRIBUTION. 


THE danger of doing the right thing in the wrong 
way has recently been clearly illustrated by the 
Ministry of Transport. For, though the circulation 
to electricity supply authorities of a memorandum 
giving an outline of the main proposals for securing 
the reorganisation of distribution in this country, 
on the lines recommended in the McGowan report, 
was a wise procedure, it was more. than a little 
ingenuous to mark it *‘ Confidential.”’ Circulation 
itself was desirable, for, as we have frequently 
contended, when matters involving such complica- 
tions and such legitimate differences of opinion as 
this have to be embodied in an Act of Parliament 
it is as well that those likely to be most intimately 
affected by any of the proposed changes should be 
consulted before the Bill is drafted. Opposition, 
delay and confusion can thus be frequently 
avoided. To expect, however, that it would be 
possible to keep the contents of such a document 
secret for long after it had been placed in the hands 
of the various boards of directors and electricity 
committees of some 601 undertakings (a corps of 
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to represent the views of their constituents upon 
a document of which they themselves in many 
cases had no cognisance. However, in the end no 
great harm has been done. The memorandum has 
now been “released” for publication, as it might 
well have been to begin with. No one can therefore 
plead ignorance of its contents or of what certain 
sections of the industry think about it. 
Examination shows that the memorandum differs 
very little in essentials from the McGowan report. 
This agreement indicates, we suppose, that the 
Government generally accepts the findings of the 
latter document. Shortly, these were that in the 
interests of progress the number of undertakings 
distributing electricity should be reduced and that 
this reduction should be brought about by preparing 
a scheme of reorganisation in each of several 
areas into which the country was to be delimited. 
The Electricity Commissioners were to be given 
powers to approve these schemes if there was 
agreement among all the constituent undertakings 
or if none of the dissenting undertakings had 
annual outputs exceeding 10,000,000 kWh. If, 
however, it was desired to acquire larger under- 
takings against their will, confirmation by the 
Minister of Transport and approval by Parliament 
were necessary. Again, in the interests of efficiency 
no reason was seen why municipally-owned under- 
takings should not be absorbed by companies, 
nor why power companies, instead of enjoying 
perpetuity of tenure, should not be liable to purchase 
by some form of public authority at the end of 
fifty years. The companies were also to be 
subjected to financial control by the application of 
a sliding scale relating prices to profits and by 
restrictions on the issue of new capital and methods 
of charging. 
In the memorandum it is stated that the Bill will 
provide for 30 distribution districts, the under- 
takings in which will be consolidated into one or 
more groups. The total number of groups will be 
76. Schemes will be prepared by the Electricity 
Commissioners, not by special District Commis- 
sioners, for each of these groups, and these schemes 
will provide for the compulsory amalgamation of 
undertakings in one of three ways: The acquisition 
by one undertaking of all the others in the area ; 
the transfer of all existing undertakings to a newly 
constituted distribution authority; and the transfer 
of the undertakings of two or more local authorities 
to a newly constituted joint board. In preparing 
schemes regard is to be had to the fact that a reduc- 
tion in the number of undertakings is desirable 
and that there should be a complete elimination of 
all duplicate powers. The area chosen for each 
scheme is to be large enough to include a fair 
diversity of demand and to ensure technical develop- 
ment on sound lines. Each should also, where 
possible, include an appropriate grouping of rural 
and urban areas and be based on the retention of 
the larger and more efficient undertakings as far 
as feasible. 
The publication of the McGowan report was 
criticised by the municipal authorities concerned 
on two main grounds. There was a general agree- 
ment that the amalgamation of municipal with 
privately-owned undertakings was undesirable, and 
equal unanimity among the smaller undertakings 
against absorption by larger. As far as can be 
ascertained, the first point is met by the arrange- 
ment which provides for a Joint Board to which 
two or more local authority undertakings would be 
transferred. This bears a close resemblance to the 
proposals of the Incorporated Municipal Electrical 
Association, though the latter go farther and rule 
out any amalgamation of a local authority with a 
company. On the second point, however, the 
Association have thrown over what is numerically 
a majority of their members, and have, as a result, 








men and women amounting in the aggregate to 
several thousands of persons) is an example of the 
ingenuousness of the official mind, upon which it 
would be unkind to enlarge. 

Some leakage, of course, inevitably occurred. 
The result has been a number of inspired and not 
over-accurate accounts of how the Government 
proposed to deal with this problem. There has 











also been a certain amount of perturbation on the 


development, 
already, by higher distribution costs per kilowatt- 


been experiencing a good deal of trouble and criti- 
cism. They argue, quite rightly, that the small 
undertaking will be handicapped in the work of 
even if it is not handicapped 


hour sold and by lower load and diversity factors. 


This state of affairs means higher costs per kilowatt- 
hour sold, a condition which is assisted by the 
geographical difficulty of not being able to cultivate 





part of Members of Parliament, who have been asked 


more than one type of supply. This opinion is 
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strenuously opposed by the smaller undertakings, 
who object to a loss of entity. They have so far 


carried their point that at the recent Annual General | 


Meeting of the Association it was agreed that the 
matter should be discussed between the Council and 
a Committee representing these smaller bodies. 

It is, however, no answer to the Council’s argu- 
ment to say that some small undertakings are as 
efficient as some large ones. Many are obviously 
so small that proper development is impossible. For 
instance, figures given in the McGowan report show 
that in 1933-34 there were no less than 208 under- 
takings out of a total of 597 with outputs of less than 
1,000,000 kWh per annum. This is not always 
their own fault, for 91 of them were owned by local 
authorities whose operations are circumscribed by 
parish boundaries. Even within these limits, how- 
ever, progress is in some cases smaller than it 
might be. Official statistics record a small town 
with a population of 13,360 and of a character ripe 
for electrical development, as is shown by the 
fact that it possesses 2,055 consumers. Neverthe- 
less, the annual output is only 2,639,508 kWh, 
giving a consumption per head of. population of 
rather less than 200. On the other hand, in a 
community of not dissimilar character, with a popu- 
lation of 8,585, the consumption was 9,346,526, 
giving a consumption per head of rather over 
1,000 kWh. It may be noted, in passing, that 
criticism in general comes almost entirely from the 
municipally-owned undertakings. This is only 
natural as power companies would be placed ina 
position which, on the balance, is hardly less 
favourable than it is at present, while the smaller 
companies, undertakings most of which are members 
of some larger concern, would probably have 
amalgamated before had they been permitted. 
The power companies in general, however, object 
to any financial control. 

Two points may be noted in connection with the 
controversy generally. It seems quite impossible 
to deal with a matter of this kind, at any rate 
initially, without generating a political atmosphere 
and without people with axes to grind forcing 
themselves into unnecessary prominence. A good 
deal of the quite honest criticism that has been 
emitted falls into that class, and may, therefore, 
be discounted to a greater or less extent. An 
example of this is the local council, which really 
feels that they will suffer a loss of prestige if their 
undertaking is amalgamated with that of a neigh- 
bouring authority, and that to agree with such a 
suggestion would argue a lack of organising capacity. 
Actually, of course, agreement would be a proof 
of possession of the latter quality rather than the 
reverse. In the second place, it may be strongly 
emphasised, because it seems to have been entirely 
forgotten, that the proposals contained in the 
memorandum, especially those dealing with such 
questions as the grouping of undertakings within 
the new districts, are still only proposals, and 
have, we imagine, been mainly put forward as a 
basis for discussion. If any undertaking or group 
of interests within the industry has objections to 
raise to these suggestions, now, therefore, is the 
time to do it. From such objections, and the dis- 
cussions to which they give rise, it should, we 
hope, not be impossible to produce a scheme which 
will be generally satisfactory both to the industry 
and to the public. By co-operating in this way 
the industry would largely clear itself of the charge 
that it is incapable of bringing about a reorganisa- 
tion (the necessity for which is generally admitted) 
on a voluntary basis. 

Finally, we note that in an after-dinner speech, 
the President of the Incorporated Municipal Elec- 
trical Association expressed the view that reorgani- 
sation, though necessary, was not going to do much 
for an industry whose average rate of progress was 
12-5 per cent. per annum. This is the sort 
thing that happens on social occasions, and an 
important diplomat has recently been greatly 


criticised for making a similar gesture of friendliness. 
In considering this question, it is more important 
to compare the differences between the maximum 
and minimum rates of progress in the various areas, 
and to remember that in some there are obstacles to 
development which urgently want removal. This is, 
we imagine, the object of the reorganisation scheme. 
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THE PARIS INTERNATIONAL 
EXHIBITION. 


Tx International Exhibition of Art and Tech- 
nology in Paris was officially opened by President 
Lebrun on Monday, May 24. It occupies the banks 
of the River Seine for a distance of over two miles 
and includes the open space in front of the Invalides 
and that around the Eiffel Tower, approximately the 
same area having been occupied by various inter- 
national exhibitions in the past. As is generally 
known, the Exhibition was far from completion on 
the opening day and there is still a great deal to 
do. It is probably the rule, rather than the 
exception, that large exhibitions of this character 
should be opened in an unfinished condition, but 
seldom can this state of affairs have been so accen- 
tuated as in Paris this year. On the first day on 
which the Exhibition was open to the public, 
Tuesday, May 25, matters generally were so back- 
ward that even the pay-boxes were not ready and 
many people got in free. The reasons for the 
unusual delay lie in the social legislation which has 
been carried through in France in recent months and 
the labour troubles resulting from it. The prelimi- 
nary work in connection with the construction of 
the Exhibition was started two years ago, and 
quite apart from actual labour unrest, the intro- 
duction of the forty-hour week must have seriously 
interfered with many plans. 

Among the first work started on the site was the 
pulling down of the old Trocadero building and 
the covering in of the terminal section of the 
Western State Railway, which follows the left 
bank of the river, from the Invalides Underground 
Station, for a distance of nearly two miles. In 
these two cases the work concerned is of a perma- 
nent character. The old Trocadero has been 
replaced by a new masonry structure, while the 
railway has been covered in by a floor carried on 
reinforced-concrete beams placed close together, no 
intermediate stanchions being used. The railway 
consists of two tracks following the river bank and 
situated between a masonry retaining wall on one 
side and a screen wall on the other, which acts 
partly as a protection for the railway against river 
floods. The Western State Railway had an unenvi- 
able reputation some time ago, but in recent years 
has been operated with great efficiency, and the 
work it has carried out for the Exhibition was all 
practically completed at the opening. In addition 
to the covering in of the river line, the surface 
buildings of the Invalides Station have been pulled 
down and the booking office placed below ground. 
The large openings in the upper part of the under- 
ground station have been covered and the area 
above the station arranged for Exhibition buildings 
to accommodate railway and aviation exhibits. The 
Invalides Station is now mainly used for the suburban 
electric service to Versailles and the semi-open 
station and large superstructure which were desirable 
when the station dealt with longer-distance steam 
services had become to a great degree superfluous. 

When the Exhibition was opened, the only work 
which seemed to be completed, apart from that 
carried out by the Western State Railway, was the 
construction of some half-dozen pavilions of foreign 
countries, including those of Italy, Belgium and 
Germany. As far as it is possible to judge from the 
few completed buildings and such others as are 
beginning to take form, together with illustrations 
in the guide books, the type of architecture adopted 
is of the modernistic form, which it is perhaps 
safest to call “ International.’ The international 
point of view is, however, hardly in evidence in 
the exhibits in such national pavilions as are already 
completed. Instead of displays of manufactured 
products and raw materials, which an international 
exhibition gives an opportunity of showing with 
a view to an increase of foreign trade, the exhibits 
tend to be of a propaganda type designed to illus- 
trate the particular ideology of the exhibiting 
nation. The buildings in general are structurally 
of the ordinary exhibition type, consisting of wood 
or steel frameworks covered with plaster carried by 
metal lathing or various patented nettings. In 
some cases bamboo matting is used. As wall 
coverings, composition boards of various types are 
employed. Three-ply wood has been extensively 
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building, the walls of which are built up from 


translucent glass bricks. As the two permanent 
art palaces adjoining the Alexandre III Bridge 
form part of the Exhibition, a steel-framed struc- 
ture lined with asbestos-cement sheets has been 
erected outside the Exhibition grounds and near 
the Invalides Station to house the annual Salon and 
other periodical art exhibitions. 

The situation of the Exhibition along both banks 
of the river with two deep recesses on the left bank 
and one on the right has necessitated the division 
of the site into sections in order to allow the 
norma! riverside and cross-river traffic to be carried 
on. A number of bridges, some of long span, have 
consequently been constructed, joining various 
sections. Some of these are interesting from a 
structural point of view, although not necessarily 
economical im character. They are of ample width 
in order to avoid the congestion which at times 
occurred on the more modest pedestrian bridges of 
earlier exhibitions. One of the bridges near the 
new Trocadero was designed by M. Bloch for the 
Government Forestry Department, presumably to 
illustrate the structural possibilities of timber. It 
crosses a wide roadway in a single span, and is 
constructed with a series of solid arch ribs, each 
built-up of boards sandwiched together. Structures 
in and across the river, and arrangements for 
fountains and illuminations had to be designed 
in such a way that the heavy barge traffic on the 
river should be inconvenienced as little as possible. 
Much unloading of gravel and building materia! 
takes place at the quays inside the city limits. 
and arrangements had to be made so that this 
could continue. Incidentally, the immediate neigh- 
bourhood of these quays has been of great advantage 
in delivering constructional material to the Exhibi- 
tion site. 

The electric supply for the Exhibition is being 
furnished by the Compagnie Parisienne through a 
number of special transformer substations. Apart 
from the necessary power supplies, much current is 
being used in elaborate lighting schemes. In the 
main alleyways the lighting is largely of the reflected 
type, such as was used at the exhibition of 1925. 
The Eiffel Tower is beihg used as an important 
element in the general lighting scheme, which shows 
the influence of Paz and Silva, who developed 
various forms of reflected lighting for display pur- 
poses, and also of Claude, who was to a considerable 
extent responsible for the development of the 
gas-filled tube as an element in advertising. Con 
siderable use has been made of illuminated fountains, 
this particular feature of the Exhibition being 
distinguished by its completeness at the time of the 
official opening. 

The elimination of all street tramways inside the 
area of the old fortifications of Paris has undoubtedly 
simplified the traffic arrangements through and 
around the Exhibition area. The sub-surface 
arrangements at the Trocadero Station of the 
Metropolitan Railway have been remodelled and 
extensive subways have been constructed under the 
roadway to give convenient access to the most 
spectacular entrance to the Exhibition. Although 
an important entrance also faces the Place de la 
Concorde, it is rather far away from the station of 
that name. The Metropolitan Railway serves the 
Exhibition at several points, but not conveniently 
by the main North-South and East-West lines. 
The loop line of the Western States Railway, con 
necting St. Lazare Station with the Invalides 
Station, has been out of use for some time. 








NOTES. 
THE TELEVISION EXHIBITION. 


THE development of television to its present stage, 
for entertainment and other purposes, is the result 
of well-organised team work. This is, perhaps, th: 
main lesson to be learnt from the Exhibition which 
was opened at the Science Museum, South Ken 
sington, London, by Lord Selsdon on Thursday. 
June 10. At the same time, proper tribute is paid 
to pioneers, and not the least interesting part of the 
display is the way progress is traced from the dis- 
covery of selenium in 1817 through the work ot 
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properties of selenium were, however, proved to be 
unsuitable, and for a time interest waned. Then 
the gradual development of the photo-electric cell, 
and Campbell Swinton’s ideas in particular, gave it 
fresh life. In 1908,Campbell Swinton suggested the 
use of the cathode-ray tube, and three years later 
described details of his scheme in his presidential 
address to the R6éntgen Society. It does not detract 
from his pre-eminence in the television field that he 
recognised the impracticability of his suggestion at 
the time. Its development has, of course, been the 
work of a number of others, including especially 
Baird in this country. In this connection it may 
be noted that even now Great Britain is the only 
country which has a public television service in 
operation. Generally speaking, the exhibits consist 
of components showing historically how the systems 
now in use have been built up. These are arranged 
with the care and ingenuity which one expects from 
the South Kensington authorities, with a view to 
their educational value. They deal in detail with 
photo-cells, the cathode-ray tube, time-base gene- 
rators, the electron camera, and light control. The 
largest exhibit is a Cossor film transmitter, from 
which programmes are transmitted to a demon- 
stration gallery where a number of receivers made 
by various manufacturers are installed in separate 
cubicles. These receivers will be utilised for 
demonstration at the times when programmes are 
being radiated from Alexandra Palace. A first 
public demonstration is also being given of the 
Scophony big screen, which measures 5 ft. by 
4 ft. and is said to give what are as yet the largest 
television pictures. These are being transmitted 
from ‘the firm’s laboratories on Campden Hill. A 
working demonstration of the low-definition tele- 
vision which was broadcast by the Baird process a 
few years ago is given. In connection with the 
Exhibition, which will remain open for four months, 
a handbook has been compiled by Mr. G. R. M. 
Garratt, assisted by members of the Exhibition 
committee. This contains a brief account of early 
proposals for television, chapters on photo-electricity 
and light control, the cathode-ray tube and electron 
cameras, television transmitters, receivers and 
aerials, and a short description of the Alexandra 
Palace station. This book, which is well worth 
studying, is published by H.M. Stationery Office, 
at the price of 6d. and can be obtained at the Museum. 


ELectric-ARC WELDING REGULATIONS. 


The process of electric-are welding, being “‘electro- 
thermal,” is exempted from the specific regulations 
governing the use of electricity which are issued 
by the Home Office. This apparatus must, however, 
be so constructed, protected and worked as to 
prevent danger, and the onus for doing this rests 
on the “occupier.” As some uncertainty has 
existed as to the actual precautions that are neces- 
sary, a Memorandum on the subject has been 
drawn up, the third edition of which has recently 
been issued by H.M. Stationery Office at the price 
of 3d. This document exhibits the usual Home 
Office preference for the use of direct-current for 
such work and calls attention to the desirability of 
keeping the open-circuit pressure as low as possible 
(a peak value of 120 volts is indicated as a maxi- 
mum) when alternating current is used. With the 
same end in view, double-wound transformers are 
recommended, and some good advice on earthing 
and earthing conductors is given. The electrode 
holder should be provided with a handle of tough, 
non-ignitable insulating material so constructed 
that the welder cannot touch any live metal with 
the hand with which he holds it; and in places 
where the welder is not insulated from earth the 
use of insulated boots is recommended. It should 
be possible to make the whole of the welding lead 
dead by an enclosed switch, and where the lead is 
more than usually long a second switch should be 
employed. The leads themselves and other con- 
ductors must also be suitably protected. Good and 
widespread earthing is especially necessary where 
current is taken from a traction system through 
a motor generator. Where welding has to be carried 
out on stagings, inside boilers, and in other similarly 
hazardous situations, it is recommended that direct- 
current only should be used, and that the open- 
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boilers, too, where the conditions render the welder 
particularly susceptible to shock owing to the 
heat, means should be provided for making the 
electrode holder dead before the electrode is renewed 
or adjusted. At present this can only be done 
satisfactorily by means of a switch outside the 
boiler, in charge of a second person. Attention is 
called to the injurious effects of radiation from the 
hot metal, etc., and to the means which should be 
taken to avoid them. 


Tue Heve-SHaw NATIONAL CERTIFICATE PRIZE. 


When the Institution of Mechanical Engineers 
decided in 1920 to accept the invitation of the 
Board of Education to co-operate in a scheme for 
the award of National Certificates in Mechanical 
Engineering to students who had _ successfully 
passed approved courses at technical colleges 
throughout the country, a very notable stage was 
reached in the progress of technical education. 
As is well known, a large share of the credit for this 
decision was due to Dr. H. 8. Hele-Shaw, F.R.S., 
who with great energy and enthusiasm had taken 
a prominent part in the preliminary negotiations, 
and, when the Scheme came into operation in 1921, 
was most appropriately appointed chairman of the 
Joint Committee responsible for its administration. 
By the end of last year when Dr. Hele-Shaw 
retired from the chairmanship of this committee, 
after fifteen years’ service, the total number 
of awards made under the scheme had exceeded 
19,000, and the National Certificate principle 
had become one of the most important elements 
in our national system of education, having 


authority or by the Commissioners, but on the 
application of the consumer only. The result was 
that a very large number of the meters in use had 
not been certified, and this weakness was forcibly 
disclosed in a recent lawsuit. A memorandum 
published last week by H.M. Stationery Office, 
price 3d., explains the provisions of the new Act, 
and points out that the limits of error at present 
allowed are those prescribed by the Board of Trade 
in 1913. The question of modifying these limits is 
now under consideration, and a separate communi- 
cation on this subject is to be issued, Meters of 
constructions and patterns which have not been 
approved should not be submitted for certification. 
Authorised undertakers are required to provide 
approved apparatus for the testing of their meters 
and to afford the examiners all necessary facilities 
for carrying out this work. Voluntary arrange- 
ments may, however, be made for one undertaking 
to provide such apparatus for the use of others. 
A list of the apparatus approved for testing stations 
is set out in a second memorandum (the price of 
which is also 3d.). This includes a direct-current 
potentiometer as standard, an indicating watts- 
meter, rotating meter, ammeter, voltmeter and 
electrolytic ampere-hour meter as sub-standard, as 
well as a ship’s chronometer or pendulum-type 
clock as a time standard and a stop watch as a time 
sub-standard. The provision of the whole of this 
apparatus is not compulsory, and the actual equip- 
ment will depend on the methods of testing adopted 
and on the types and numbers of meters. 








THE INSTITUTION OF AUTOMOBILE 








been adapted to many other branches of 
engineering. Dr. Hele-Shaw has now permanently 
marked his great interest in the education of the 
working apprentice by generously presenting the 
Institution with the sum of two hundred pounds 
for the purpose of endowing an annual prize to 
the best student of this type, and the Institution 
announces its acceptance of this offer and the 
consequent establishment of an annual award 
to be known as the “‘ Hele-Shaw National Certificate 
Prize.” This prize will be awarded to a student 
‘deemed by the Council to have shown outstanding 
industry and merit in Part-Time Courses leading 
up to the award by the Institution and the Board 
of Education of both the Ordinary and Higher 
National Certificate in Mechanical Engineering.” 
An additional prize will be awarded quinquennially 
under the similar scheme in operation in Scotland 
and occasionally in Northern Ireland. To com- 
memorate the personal part taken by him in the 
establishment of the scheme, the Council of the 
Institution will present to each recipient of the 
Prize a Bronze Medal bearing a likeness of Dr. 
Hele-Shaw, and it is understood that the prize and 
medal will rank in significance with the other 
important Institution awards which are presented 
at the annual general meeting in February. A 
special feature of the prize is that it is to be awarded 
for industry as well as merit, and that the type of 
student to whom it is intended to apply is the 
working apprentice in the shops who has had the 
strength of character to take full advantage of the 
facilities now available at so many technical colleges, 
of consecutive attendance at evening classes over 
the prolonged period, amounting usually to five 
years, which is necessary to obtain both the Ordinary 
and Higher National Certificates in succession. 
The Institution, in this way, will therefore be 
putting its hallmark on the best examples of this 
fine tvpe of young engineer. 


with the actual tours. 
attempting a too-close comparison between the 
German motor industry and that of other nations, 
since the German industry is, to a great extent, 
controlled by the Government. 
doubt that the policy adopted has proved most 


ENGINEERS’ SUMMER MEETING. 


THE suggestion made by the Council of the Lnstitu- 
tion of Automobile Engineers in the early spring 
that the summer meeting should be held this year 
in Germany met with a very encouraging response, 
and actually a party of some 128 ladies and gentle- 
men, made up of members and their guests, joined 
the boat at Harwich on the night of June 5. Three 
itineraries had been arranged, of which the longest, 
extending over ten days, included visits to Cologne, 
Wiesbaden, Heidelberg, Stuttgart and _ Berlin. 
The programme included visits to a number of 
works, among which the Humboldt-Deutzmotoren 
A.G., Messrs. Hahn and Kolb, and the Opel and 
Daimler-Benz works may be mentioned. Ample 
opportunities were also included for visiting many 
of the chief places of interest in the Rhine area. 
The second itinerary extended over eight days, and 
differed from the first in that the visit to Berlin 
was omitted, the party instead proceeding from 
Stuttgart to visit the Zeppelin works at Friedrichs- 
hafen, returning to the Hook via Baden Baden. 
The third itinerary extended over sixteen days, the 
party, as for the second itinerary, keeping with the 
main body as far as Stuttgart, but then visiting 
the Bavarian Alps and Austrian Tyrol. The 
majority of the party selected either the first or 


second itinerary, the numbers taking part in these 


two itineraries being about equally divided. 
The primary object of the visit being naturally 


the study of the very marked developments which 


have taken place in recent years in the German 
motor industry, it will not be out of place to make a 
brief review of these developments before dealing 
Little can be gained by 


There can be no 








Tue CERTIFICATION OF ELECTRICITY METERS. 

The Electricity Supply (Meters) Act of 1936 pro- 
vides for the appointment by the Electricity Commis- 
sioners of examiners to examine and certify the 
meters which are being used in connection with the 
supply of electricity by authorised undertakers. 
The principal provision concerned with the examina- 
tion and certification of meters, and with the settle- 
ment of disputes regarding their connections, are 
contained in Sections 49 to 51 and Section 57 of the 
Schedule to the Electric Lighting (Clauses) Act, 
1899. Prior to the passing of the 1936 Act, the 
duties concerned with these matters were carried 
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successful so far as the internal motor trade of the 
country is concerned, since, as stated in a recent 
report of the Imperial Economic Committee, to 
which we referred on page 41, ante, the number of 
vehicles of all types in use in the country rose from 
577,000 in July, 1929, to 860,000 in July, 1934, 
an increase of 49 per cent. 
months a further increase of 175,000 units brought 
the total to 1,035,752, so that Germany joined 


In the next twelve 


he small number of countries having over a million 


motor vehicles in use. By July, 1936, the number 
had been increased to 1,370,366, made up of 945,085 
cars, 15,567 omnibuses, and 269,581 lorries. 
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various figures do not include motor cycles, of which 






















































there were no less than 1,184,080 in use in Germany 
in July, 1936. From observation of the motor 
cycles on the roads, it appears probable that a large 
percentage of this total is made up of very low- 
powered models. This striking development of the 
industry is undoubtedly largely due to the fact 
that the licence tax on private motor-cars con- 
structed after April 1, 1933, was abolished, and 
by the far-reaching scheme of road construction. 
The export figures are striking, 
but in this connection it bear in 
mind that two forms of subsidy on exports exist, 
and it may be presumed that this form of assistance 
cannot be continued indefinitely, as in essence it 
represents a rebate given to the foreign buyer at 
the expense of the German taxpayer. The subsidies 
take the form of a fund created by a levy on all 
sales by producers and dealers, and an exchange 
rate afforded to exporters more favourable thari the 
current exchange rate of the Reichsmark. The 
actual export figures show an increase from 7,784 
vehicles in 1929 to 23,423 vehicles in 1935, the rise 
as between 1934 and 1935 amounting to 77 per cent. 
The increase in cars exported in 1935 was nearly 
as large as that recorded for the United Kingdom, 
and the percentage increase was higher than that 
in any of the principal exporting countries. The 
bulk of the exports was to European markets, and 
the relative failure to sell the cars in other markets, 
in spite of the subsidies referred to, can almost 
certainly be attributed to the policy of the German 
authorities in encouraging the production of low- 
powered rather than high-powered models. There 
appears to be no probability of a reversal of this 
policy, and it is common knowledge that the 
industry has been concentrating for some time 
on the possibility of producing a car selling at a 
price well below 1001., the so-called ‘* Volkswagen.” 
Both Herr Hitler and Dr. Goebbels stressed the 
desirability of producing such a car at the opening 
of the 1937 Berlin Motor Show in February last. 
No experienced manufacturer is likely to under- | 
estimate the difficulties involved in the project, 
but there is no to doubt that, with the 
Government assistance to which we have referred, 
these difficulties will in the case of 
Germany. A number of tentative designs have, 
in fact, already made their appearance, and we 
understand that three models of a type likely closely 
to resemble the final design have been under test 
for a considerable time, and that a further batch 
of some 30 cars is being put through with a view to 
subjecting this model to the most strenuous tests, 
involving long mileages in difficult country. These 
cars were not shown to the members taking part 
in the visit, but it may be taken as reasonably 
certain that the final design will be of a size to 
accommodate four people comfortably, and this 
requirement rules out anything resembling a buck- 
board design with a low-powered engine. At the 
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on these roads, speeds in excess of 60 m.p.h. can be 


maintained for long periods without difficulty. 
The position with regard to design may perhaps be 
expressed in broad terms by stating that, whereas 
the unconventional car is still the exception in 
most countries, the German market is characterised 
by a wide variety of unconventional designs. There 
are many examples of two-cylinder engines, and, in 
fact, Dipl.-Ing. Leunig stated in the article referred 
to that engines with a displacement below 1-1 
litres are now ordinarily made in Germany with 
two cylinders. Typical examples of unconven- 
tional design which may be quoted are the front- 
wheel drive D.K.W. car with a 700-c.c. two-stroke 
engine ; the Stoewer-Werke car with a tubular 
backbone frame, independent wheel suspension, 
and a four-cylinder horizontally-opposed air-cooled 
engine ; the rear-engined Mercedes-Benz car with 
independent suspension; and the Type 50” 
Steyr car with a four-cylinder horizontally-opposed 
engine overhanging the front axle. Each of these 
cars has a much wider sale than any unconventional 
models on the British market, the D.K.W., in 
particular, selling in relatively large numbers. 


“rr 


Reference has already been made to the far- 
reaching scheme of new road construction inaugu- 
rated in Germany. Some interesting particulars 
relating to the scheme were given in a paper on 
“Transport in Germany,” read by Brig.-General 
Sir H. Osborne Mance before the Institute of Trans- 
port in February last, and referred to in our columns 
on page 236, ante. In this paper, it was pointed out 
that the construction of a vast network of concrete 
motor roads was inaugurated by Herr Hitler in 
February, 1933, and that in June of the same year, 
a special law directed the formation by the German 
railways of a subsidiary undertaking, with a capital 
of 2,500,0001., for their construction and operation. 
An inspector-general of German roads, directly 
responsible to Herr Hitler, was appointed at the 
same time. The undertaking, under the name of the 
** Reichsautobahnen ”’ was formed in August, 1933. 
Before discussing the progress which has been made 
with the scheme, it may be pointed out that the 
great road builders of the past, the Romans, exer- 
cised little influence in the territory now comprising 
modern Germany, their influence only extending a 
short distance over the present western frontier. 
The greater part of modern Germany consisted of 
a large number of small semi-independent States, 
which coalesced very gradually, so that it is only 
comparatively recently that any attempt has been 
made to achieve uniformity in road design. 

Roads throughout Germany have now been 
divided into three groups, comprising the new 
autobahnen, and first- and second-class highways. 
The whole programme for the autobahnen covers 
some 4,300 miles of new roads. Broadly speaking, 
the scheme comprises a circular road round Berlin, 
from which the main autobahnen will radiate. 





same time, it appears fairly obvious that such a car, 
to be successful, must represent a marked departure 
from conventional design, and in this, the designers 
will be assisted by the fact that Germany has taken a 
leading part in breaking away from convention. 


This is hardly the appropriate place to attempt a 
complete review of current German design, but 
reference may be made to an instructive article on 
the subject which appeared in the Zeitschrift des | 


Vereines deutscher Ingenieure, vol. 80, page 1173, 
(1936). In this article the author, Dipl.-Ing. | 
Gitinther Leunig, pointed out that independent 


wheel suspension, at least for one pair of wheels, 
had gained complete ascendancy over rigid axles 
in German cars. Other tendencies referred to 
are the employment of helical springs or torsion 
rods for the suspension rather than leaf springs, | 
the development of the frame in the direction of the | 
self-supporting body, the employment of front-wheel | 
drive with forward location of the engine, or rear- | 
wheel drive with rear location of the engine, and the | 
reduction of air resistance. These tendencies are, 
of course, also in evidence in other countries, but | 
perhaps most marked in Germany. This 
particularly the case with streamlining, since, | 
whereas in most countries there has been a reaction | 
against the fully-streamlined form, the Reichsauto- | 
bahnen have given an additional impetus in this | 
direction in Germany. The reason for this is that! 
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The radiating roads will extend to East Prussia, 
to Gleiwitz through Breslau, to Munich and the 
Austrian frontier, to Karlsruhe through Frankfurt, 
to Aix-la-Chapelle through Hanover, Essen and Co- 
logne, and to the Danish frontier through Hamburg. 
These main radiating roads will be linked up by a 
number of crossroads. In order to spread employ- 
ment as widely as_ possible, work was commenced 
simultaneously at a number of widely separated 
points. The first length to be completed was 
between Frankfurt and Darmstadt, this length of 
22 km. being opened in May, 1935. By September, 
1936, 1,000 km. of new road had been completed, 


a further 1,533 km. was under construction, and 
1,580 km. was in the preparatory stage. It is 


hoped to complete the whole programme by 1941. 
The total cost to the end of 1936 amounted to about 
70,700,0001., the average cost being estimated by 
Brig.-General Mance at about 35,000/. per kilo- 
metre, and the maintenance at about 1,500/. per 
kilometre. It is claimed that some 35 per cent. 
of the total cost is saved from unemployment relief, 
and 25 per cent. to 30 per cent. returned to the 
Treasury in the form of additional taxes and 
revenues, the real cost to the State being therefore 
only 35 per cent. to 40 per cent. of the above 
figure. 


In general, the new roads consist of two separate | 35 tons, the general limit is 20 tons. 





structed to carry an axle load of 24 tons. They 
are free from cross roads and level crossings. 
Neither cyclists nor pedestrians are permitted to 
use the roads, and the two parts are usually sepa- 
rated by a strip which varies considerably in width, 
and is, in some cases, planted with trees or shrubs 
forming a hedge to minimise dazzle. Each half 
of the road has a uniform cross fall of 1-5 per cent. on 
rectilinear sections. The thickness of the conerete 
is usually 20 cm., but is increased where bad sub-soil 
or other local conditions make it necessary. To 
minimise cracking, the surfaces are provided with 
a longitudinal joint and transverse joints at suitable 
intervals. The nature of the subsoil over which the 
roads pass has been carefully examined in the Soil 
Mechanics Research Bureau, and where these tests 
indicated the necessity, the subsoil has been removed 
to a depth at which firm strata have been reached, 
and replaced by stable filling. Crossings over 
the roads are made by bridges, of which it is esti- 
mated there will be one on an average every 900 
yards. All entering roads are arranged with a 
gradual approach and the maximum of visibility, 
the radius of curvature being not less than 75 ft. 

As, in general, cars leaving the autobahnen travel 
faster than entering cars, the minimum radius of 
curvature for leaving roads has been made 150 ft. 
Where two of the roads cross, roundabouts are 
usually employed. Junctions, in general, only 
occur at infrequent intervals, stretches of 15 km. 
without a break being quite common. The roads 
are unnumbered, but are provided with signs 
100 m. apart to provide a speed check, and the 
usual advance signs to indicate forks, and so on. 
Restaurants, repair shops and filling stations are 
provided at suitable intervals. Where an auto- 
bahn crosses a railway, a by-pass is usually provided 
so that in case of damage to the line in war time, the 
motor traffic will not be seriously delayed. 

The party had two opportunities of travelling 
over the new roads, and were also able to see new 
constructional work at various points. The first 
occasion was on the road between Bonn and Cologne. 
This was one of the earliest Reichsautobahnen to be 
constructed, and was not provided with a central 
dividing strip. The second occasion was on a length 
of about 25 km. on the Frankfurt-Heidelberg road, 
this section being completed about eighteen months 
ago and being of the type already described. 


(T'o be continued.) 
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MopERN TRACK CONSTRUCTION. 

THE first meeting of Section I, Ways and Works, 
took place on the morning of Wednesday, June 2, 
under the chairmanship of Lord Rockley, member 
of the Permanent Commission. He nominated 
Sir Ralph Wedgwood as President of the Section 
but retained the chair pending Sir Ralph’s arrival ; 
Sir Ralph Wedgwood was also nominated as a 
delegate to the Special Commission. The first 
question discussed by the section was the construc 
tion of modern track to carry heavy loads at high 
speeds, and methods of modernising old track for 
such loads and speeds. Facing points which 
can be taken at high speeds were also considered. 
Three reports, all of which have been published 
in the Association’s Bulletin, were prepared on this 
subject, one, covering Germany, Austria, Belgium 
and its Colonies, Denmark, Finland, Hungary. 
Luxemburg, Norway, Holland and its Colonies, 
Poland, Sweden and Switzerland, by Mr. C. Lemaire, 
and another, by Messrs. T. Yamada and Y. Hashi- 
guchi, covering America, Great Britain and the 
British Dominions, China and Japan. A_ third 
report covering Bulgaria, Egypt, Spain, France 
and its Colonies, Greece, Italy, Portugal and its 
Colonies, Roumania, Czechoslovakia, Turkey and 
Jugoslavia, was prepared by Mr. H. Flament, who 
was also responsible for the preparation of the 
summarised report and the conclusions. 

These were as follows : (1) Except on the railways 
in North America, where the axle load reaches 
The present 
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figure 20 tons to 25 tons, according to the railways 
concerned. The speed of 120 km. (75 miles) per 
hour, for long the usual maximum for passenger 
trains, has been exceeded in many cases. The 
tendency at present is to authorise speeds of about 
150 km. (93 miles) per hour for ordinary trains and 
160 km. (100 miles) per hour for railcars and rail 
motor trains. Under these conditions the track 
stresses will henceforth include an increasing part 
due to the dynamic effects of the loads moving at 
high speeds. It is desirable, for this reason, that 
these dynamic effects should be investigated by 
experiments, tests and measurements in all fields 
in which they may show themselves, both to guide 
the builders in finding suitable ways of balancing 
and distributing the forces, and to appreciate the 
stresses which the track must be able to withstand. 
(2) Heavy loads and high speeds at the present time 
impose upon the metal of the rails a stress which in 
most cases it would be difficult to increase without 
affecting the behaviour and life of the rails. The 
weight of the rails on the most heavily loaded 
lines in Europe is about 50 kg. per metre (100 Ib. 
per yard). ‘here are still differences of opinion 
as to the desirability of increasing the weight of the 
rails to meet the increasing stress resulting from 
the loads and speeds. The length of the rails and 
the types of rail joint vary considerably. The 
conditions of use of extra-long rails are still under 
investigation and cannot be determined exactly 
at present. 

(3) The wooden sleeper is the most suitable 
for very high speeds. Increasing the sleepering 
is one of the methods which contribute to the 
strengthening of the track in order to enable it 
to carry the heaviest loads with the least damage. 
Vehicles running at high speeds under satisfactory 
conditions of comfort and safety require the track 
to be perfectly level, as well as in good alignment 
and correct to gauge. ‘These conditions can only 
be fulfilled if the fastenings securing the rails to the 
sleepers are perfectly maintained and tightened up. 
The use of bearing plates between the rails and the 
sleepers, with suitable fastening devices, is the 
general practice on many railways and appears 
desirable, at least in those parts of the track which 
include curves of small radius. (4) By increasing 
the depth of the ballast, the loads can be better 
distributed on the track. The ballast should be 
homogeneous and of good permeability, and should 
consist of broken stone, the dimensions of which 
should not exceed 6 cm. to 7 cm. (2% in. to 2? in.). 
The road bed should be sound and properly drained 
to prevent water from remaining on the ground in 
cases in which its permeability is known to be poor. 
(5) Advantage should be taken of the opportunity 
afforded by track overhaul or renewal work for 
modernising old track and obtaining the conditions 
stated above. The alignment and levelling up 
of the track should be perfect in view of the speeds 
now run. Curves and their transitions should be 
very carefully laid and maintained and corrected 
as often as necessary. (6) The angle of divergence 
at the point of the blade should be as small as 
possible ; the blade should be flexible so as to give 
the track a progressive curvature when entering the 
switch. The radius of curvature of the part of the 
track connecting the switch to the crossing should 
be as large as possible to guide the vehicle up to the 
crossing. All causes of shock or interruption in 
the running surface and guiding of the axles should 
be avoided by a careful layout of the whole of the 
points and crossings and of the two lines of rails. 
The crossing angle should be as small as possible, 
and the crossing, like the whole appliance, should be 
rigid and remain perfectly secure. The super- 
elevation of the curved parts should be computed 
in each particular case according to the rules 
applying to the running road. The speeds to be 
allowed should be fixed and checked by tests with 
the various types of vehicles that have to be used. 

In the discussion on the first resolution, Mr. 
Lemaire expressed the opinion that from the point 
of view of the permanent way it was not necessary 
to consider the increase of axle loads from 20 tons 
to 25 tons in Europe, or to exceed speeds of 150 km. 
to 160 km. (90 miles to 100 miles) per hour. From 
statements made by Messrs. Sherrington, Driessens 


and Miszke it appeared that the higher axle loads | 
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adopted in America were due to the greater loading 
gauge. It was mentioned that goods trains weighing 
15,000 short tons were running in America and that 
some passenger trains were composed of 19 all-steel 
coaches each weighing 80 short tons. Dr. Muller 
said that in Germany experimental trains had 
reached a speed of 125 m.p.h., on lines laid with 
rails weighing 50 kg. per metre, without any 


difficulty. The line in question, however, was well 
laid and perfectly level. While comparatively 
light high-speed trains caused no appreciable 


damage to the track, very heavy goods trains 
running at comparatively low speeds caused serious 
damage. For this reason, the German State 
Railways were considering the advisability of classi- 
fying their lines in two categories, one intended for 
international traffic at very high speeds and reduced 
loads and the other for heavy goods trains running 
at low speeds. In conclusion, Dr. Muller referred 
to the importance of defining the speed at which 
trains travelled round curves and said that in 
Germany the formula V = 4-5,/ R was employed. 
Mr. Flament said that on the French Nord line 
the speed reached 75 m.p.h. on curves having 
a radius of 500 m. (25 chains) and 87 m.p.h. on 
curves with a radius of 800 m. (40 chains). These 
speeds were the maxima and were only permitted 
if the layout were perfect, the super-elevation 
adequate, and the joints carefully made. Mr. 
Bouteloup said that until recently the maximum 
super-elevation on the Midi system was 180 mm., 
corresponding to an average centrifugal force 
arrived at by considering the maximum and zero 
speeds. On the electrified lines, however, which 
were used for high-speed trains, the previously- 
mentioned limit had been increased by a quarter, 
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the corresponding formula 
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the first conclusion was adopted without modifica- 
tion. 

Attention was then directed to conclusions (2), (3), 
(4) and (5), but before the discussion an them had 
been completed the meeting was adjourned. It was 
continued on the following day, Sir Ralph Wedgwood 
occupying the chair. Mr. Bouteloup asked the 
English delegates, whose lines use tracks laid with 
bull-headed rails with sleepers spaced at wider 
intervals than is usual on French railways, whether 
this type of track did not offer a greater resistance 
to the dynamic effects of high speeds, and in reply, 
Mr. W. K. Wallace, of the London Midland and 
Scottish Railway, said that that line had increased 
the number of sleepers per mile to 2,600. He did 
not consider that flat-bottomed rails required a 
sleeper spacing appreciably different from that used 
with bull-headed rails. Mr. Lemaire referred to a 
trial being carried out by the P.L.M. Railway and 
inquired why rails weighing 62 kg. per metre were 
being employed in this although the majority of 
European railways were retaining rails weighing 
from 45 kg. to 50 kg. per metre. He also called 
attention to the importance of sieving ballast 
and of carrying out tests on it on or before delivery. 
In answer to Mr. Lemaire’s question, Mr. Desaleux 
said that the 62-kg. per metre rails laid in 1983 
on 16 miles of the main Paris-Marseilles line had 
been considerably extended. At present, about 
200 miles of this section were in use and it was antici- 
pated that the figure would be at least 345 miles 
by the end of the current year. The extensions 
had been made because of the excellent results 
obtained with this type of rail, both in the matter 
of maintenance and in the improved behaviour 
of the track. 

Mr. W. A. Fraser said that it was necessary 
to give careful consideration to the carrying out 
of the work of maintenance, particularly on curves. 
The two main desiderata for this purpose, he 
said, were the education of the permanent-way 
men and the utilisation of reference posts for 
checking the movement of the track. Dr. Muller, 
referring to the matter of reference posts raised 
by Mr. Fraser, said that in Germany, pieces of 
rail set in concrete were used for the purpose. 
They were spaced at intervals of 100 m. on the 


instead of After some further discussion, 





straight, of about 20 m. on curves, and of 10 m. 
on transition curves. With regard to rail lengths, 


he stated that the German State Railways had a 
total length of 11,000 km. (6,875 miles) laid with 
rails 30 m. in length and a total length of 1,000 km. 
(625 miles) laid with rails of lengths varying between 
60 m. and 2,000 m. The last-mentioned length 
had been laid in tunnels, but their experience 
indicated that the costs of laying and maintaining 
such lengths did not justify their adoption. It 
had been decided not to employ in future rails of 
greater length than 60 m. for use in tunnels. Mr. 
Elison said that on the Southern Railway they had 
trains running at 75 miles to 80 miles per hour 
on tracks laid on steel sleepers and welded chairs 
without anything untoward happening with regard 
to the behaviour of the track. He was therefore 
of the opinion that from the point of view of speed, 
with the exception of lines fitted with track circuiting 
and electrified lines, the first sentence of the third 
conclusion was too positive, particularly so having 
in mind the increased cost of timber; he thought 
that steel sleepers could offer special advantages. 

After some further discussion, a few modifica- 
tions and additions were made to the conclusions 
as follows: The first sentence of conclusion (3) 
was made to read *‘ The wooden sleeper is at present 
generally considered as being the most suitable 
for very high speeds ” and the clause “ and to offer 
a better resistance to the lateral and vertical forces 
caused by the high speeds ’’ was added at the end 
of the second sentence of this conclusion. The 
first sentence of conclusion (4) was modified to 
read as follows: Increasing the thickness of the 
layer of ballast enables a better distribution to be 
obtained of the loads and vertical forces sustained 
by the track when vehicles are passing over it, 
and the statement that tests with ballast before 
delivery are desirable was added after the second 
sentence. Another addition made at the end of 
this conclusion was that in order to avoid clogging 
of the ballast it is desirable that the ashpans of 
locomotives should be closed. Two sentences 
were added to conclusion (5), one stating that it is 
desirable to determine by suitable experiments the 
limits of speeds which can be readily admitted for 
the passage of trains round a curve by taking into 
account its radius, its super-elevation or the insuffi- 
ciency of the latter. The other additional sentence 
was to the effect that the state of perfection necessary 
in maintenance to enable high speeds to be used 
involves considerable supplementary expenditure 
and this expenditure must be taken into con- 
sideration when it is proposed to use such high 
speeds. 

The sixth conclusion was adopted without 
modification and the meeting was then adjourned 
until the following day, when the discussion on 
Question II, The Use of Welding, was commenced. 


Tue Use or WELDING. 


On Friday, June 4, Section I, Ways and Works, 
commenced a discussion on Question II, The Use 
of Welding, the chair being taken by Sir Ralph 
Wedgwood. The three main reports on the subject 
were prepared by Mr. G. Ellson, who dealt with 
Great Britain and the British Dominions, India, 
North and South America, China and Japan; by 
Mr. J. Ridet, who covered France and the French 
Possessions, Spain, Portugal, Italy, Czechoslovakia, 
Bulgaria, Roumania, Jugoslavia, Greece, Turkey and 
Egypt; while Dr. Muller covered Germany, Bel- 
gium, Luxemburg, Holland, Denmark, Norway, 
Sweden, Finland, Poland, Austria, Hungary and 
Switzerland. Of these reports, the first two were 
published in the Bulletin for January, 1937, and the 
third in the issue for December, 1936. The sum- 
marised report presented to the meeting was pre- 
pared by Dr. Muller, and as only slight modifica- 
tions were made to his conclusions, we propose to 
give them below in the finally-accepted form, as 
follows :— 

The application of welding processes to track 
equipment in order to increase the length of rails 
dates back hardly more than six years. In spite of 
its recent introduction, welding has not only resulted 
in progress in track construction, but has also 
effected appreciable savings in the expenditure 
necessary for laying and maintaining the track. 
The chief advantage conferred by welding is that 
rail joints can be appreciably reduced in number 





or even entirely eliminated on long lengths of trac k 
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Moreover, welding enables composite rails to be 
made up by welding together two rails of different 
profiles, which is an excellent means of abolishing 
special fish plates. It is desirable that investigations 
and experiments should continue regarding the 
behaviour of long welded rails under heavy loads 
and also on the width of the joint gap with different 
lengths of rail and different temperatures. More- 
over, the use of extra-long rails not only ensures 
smooth and comfortable running of the vehicles, 
but the vehicles are also subjected to less fatigue. 
On bridges, the welding of joints appreciably 
diminishes dynamic effects and this contributes to 
the preservation of the structure. Saving may, 
therefore, be anticipated in the expenditure neces- 
sary for the maintenance and construction of vehicles 
and bridges, and the economy will be more marked 
on those sections of the line on which the longest 
lengths of track are laid with long rails. Similarly 
the use of welded rails should be considered for 
heavily loaded lines in marshalling yards when the 
ballast and side ballast are well compacted, as the 
risks of transverse deformation are thus very much 
reduced. It is desirable that the welding of rails 
should be checked while it is being carried out, by 
means of suitable mechanical and metallographical 
tests. 

The second conclusion was to the effect that by 
using welding for joining rails and other track 
components, particularly when fabricating points 
and crossings, it is possible to reduce the number of 
fastenings subjected to heavy wear. The resistance 
to wear and the life of the points and crossings will 
thereby be increased. Conclusion (3) was that 
building up by welding is a method of reconditioning 
running surfaces worn locally and consequently of 
lengthening the life of rails and crossing components. 
This results in substantial savings in the maintenance 
costs of track and also avoids interference with 
traffic working. The fourth and last conclusion 


stated that, regarding the various welding processes | 


which are still in the experimental stage, an endea- 
vour is being made to ascertain, by observation and 
experiment, which process is the best from the points 
of view of both quality and economy. The results 
obtained in a short time are so promising that it is 
proposed still further to extend the use of welding 
in track work. There is every hope that further 
progress in this new field will prove beneficial for 
the railways and for their respective countries. 
After Dr. Muller had presented his report, he 
asked whether the Belgian National Light Railways 
Company intended to continue to weld fish plates by 
electric fillet welding in spite of the large number of 
breakages which had occurred, amounting to 15 per 
cent. Inreply, Mr. E. Valcke, of the Belgian National 
Light Railways Company, stated that if, some years 
ago, the number of broken rails had been as high as 
15 per cent., it had been reduced, during the last 
three years, to about 4-5 per cent. He mentioned 
also that the damage was not an actual breakage, 
but was due to local cracks in the fillets which could 
be repaired at little cost. His company had decided 
to extend the practice of using welded joints with 
rails weighing 23 kg. per m. and from 25 years to 
4) years old. Dr. Muller then stated thatthe 
German State Railways were also employing weld- 
ing, but on old rails only. New rails were being 
supplied by the rolling mills in lengths from 30 m. 
to 60 m., and welding was, therefore, unnecessary. 
Mr. J. Ridet said that in France welding had been 
applied to worn rails which were generally 12 m. in 
length. A piece, 50 cm. in length, was cut off from 
each end and two of the remaining lengths were 


welded together, giving a rail 22 m,long. Mr. 
C. Lemaire said that on the Belgian National 
Railways rails were rolled in lengths of 27 m. and 


two lengths were welded together giving a rail 
54 m. long. In the matter of worn rails, he 
mentioned that in one particular case, four 9-m. 
lengths of Bessemer steel rails made in 1879 had 
been welded together to form 35-m. lengths. 

Mr. A. R. Cooper, of the London Passenger Trans- 
port Board, then referred to the expansion of extra- 
long rails. He had had experience, he said, with 
rails 240. ft. (72 m.) long, and had noticed that the 
only effects of temperature variations observable 
were at the ends of the rails; there was no defor- 
mation of the track. Even for extra-long rail lengths 
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he thought an ordinary joint gap was sufficient, since 
on a well-maintained track the internal stresses in 
the rails were sufficient to accommodate those 
resulting from expansion. Mr. Cooper also referred 
to the testing of welded joints, remarking that in 
England the impact test was preferred while Con- 
tinental countries seemed to prefer the bending test. 
He also mentioned that the Delaware and Hudson 
River Railway was using a machine which enabled 
them to make resistance welds in situ. In answer 
to Mr. Cooper’s remarks regarding expansion, 
Dr. Muller described some experiments made on a 
track at Karlsruhe, in which the rails were heated 
up until track deformation occurred. On the 
straight, he said, there was no deformation until a 
temperature of 180 deg. C. (356 deg. F.) was reached, 
while on a curve of 500 m. radius no deformation 
occurred until a temperature of 130 deg. C. (266 
deg. F.) was attained. With regard to the maximum 
length of rails to be adopted, the German State 
Railways had now decided on a length of 60 m. 
After some other speakers had referred to the 
questions of expansion and of heat treament after 
welding, the meeting was adjourned until Tuesday, 
June 8, when the discussion first turned upon the 
respective advantages of wood and steel sleepers. 
In this connection, Dr. Muller mentioned that the 
German State Railways had adopted a method of 
repairing worn steel sleepers which consisted of 
cutting out the middle portions and welding two 
of the parts together; the resulting sleepers were 
found to be as good as new. The life of steel sleepers, 
he said, extended to 30 or 40 years under favour- 
able conditions, but in the neighbourhood of the 
chemical works in the Ruhr the life might be reduced 
to twelve or even eight years. In consequence of 
this, the German State Railways were employing 
steel sleepers in Pomerania, where the climate was 
favourable, and wooden sleepers in the Ruhr. 





The discussion was continued by Mr. G. Ellson, 
who stated that for the past ten years it had only 
| been possible properly to maintain the crossings on 
|the electrified lines of the Southern Railway by 
|means of welding. At present, there were 18,500 
| crossings which had been repaired in this way, and 
the work was being continued at the rate of 3,000 
| to 4,000 per annum ; considerable savings in the 
| cost of maintenance had been obtained in this way. 
| The arc-welding process had been found preferable 
to the oxy-acetylene process, particularly on account 
of the rapidity with which the work could be carried 
| out on lines carrying heavy traffic. The parts to be 
| welded were preheated by means of heating elements 
supplied with current from the conductor rails or, 
on non-electrified lines, from the welding plant. 
Mr. Ellison finally remarked that it was greatly pre- 
ferable to build up the worn crossings im situ than 
to remove and re-lay them. 

This completed the discussion on Question II 
and the conclusions given above were duly adopted. 








EcONOMICAL OPERATION OF SECONDARY LINES. 


| After completing with Section II, Locomotives 
and Rolling Stock, the discussion on railcars which 
we dealt with last week, Section III, Working, 
}met on the morning of Friday, June 4, to consider 
Question VII, viz., the economical operation of the 
|main-line system’s secondary lines, the chair being 
|taken by Mr. E. Pellarin. Three reports on this 
| subject have been prepared and published in the 
issue of the Bulletin for November, 1936, the first, 
by Mr. T. Emers, covering Germany, Great Britain 
and the British Dominions, Denmark, Finland, 
Norway, Holland and the Dutch Colonies, Poland 
and Sweden. A report by Messrs. Grandjean and 
Gilmaire dealt with France and its Colonies, Bel- 
gium and the Belgian Colonies, Luxemburg, North 
and South America, China and Japan; while the 
third report, which was by Mr. G. C. Palmieri, 
|covered Italy, Spain, Portugal and its Colonies, 
Switzerland, Austria, Hungary, Czechoslovakia, 
Jugoslavia, Bulgaria, Roumania, Greece, Turkey 
and Egypt. Mr. Palmieri also prepared the sum- 
marised report and conclusions, which were put 
to the meeting by the author. 

Considerable discussion followed the presentation 
of the report, but as this discussion turned mainly 
on the wording of the conclusions and on some 
additions to them considered to be desirable, we 
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propose merely to give these conclusions in the form 
finally adopted. They were as follows :—(1) The 
organisation of the different services on secondary 
lines of main-line systems should have as its aim 
the reduction of operating expenses to a minimum. 
The fact should not be overlooked, however, that 
it is essential to improve the service of both passenger 
and goods traffic as much as possible in order to 
recover, at least in part, traffic lost to road competi- 
tion. (2) The possibility of reducing expenses must 
be sought in the field of technical installations, in 
the domain of the methods of transport, and in the 
adoption of simplified operating methods. (3) Tech- 
nical installations should be adapted to actual 
traffic requirements, and should not need any costly 
upkeep. Simplification of signalling, and even 
elimination of signals where possible, simplification 
of the operation of points and other appliances, and 
the discontinuation of guarding at certain level 
crossings, are all measures frequently adopted 
which can be recommended with a view to effecting 
savings. 

(4) Substitution of more economical methods 
of transport for ordinary trains is one of the 
essential conditions for reducing expenses. From 
this standpoint, the use of light trains rail- 
cars, when traffic conditions, either passenger or 


or 


goods, are not unfavourable, gives appreciable 
advantages. It is also advisable to restrict the 


number of classes on passenger coaches by abolishing 
first class and, where possible, also second class. 
(5) Light trains should be made up with the object 
of realising economical operation and _ utilisation ; 
for example, “‘ push-and-pull” trains driven from 
either end, and locomotives fitted for one-man 
operation may be employed. (6) Railcars have 
undergone a very rapid development which should 
be followed up. They have made it possible con- 
| siderably to increase commercial speeds, to increase 
train frequency and the number of stops ; in fact, 
greatly to improve the working on secondary lines. 
It is desirable, in certain cases, that railears should 
be capable of being coupled together and of pulling 
one or more trailers. (7) From the point of view 
of technical operation the greatest possible simplifi- 
cation of traffic rules is recommended ; also the 


reduction of the number of stations at which 
operating movements take place. To this end 


some systems have found it useful to concentrate 
train-control duties in selected stations, in 
dispatching offices. It can also be advantageous to 
leave station shunting movement to the crew 
accompanying the train on secondary lines, if it 
results in a reduction of the total personnel on the 
line. 

(8) From the point of view of the commercial 
organisation of stations, the advisability of adopting 
simplified methods of making out the charges, and 
of accountancy, should be stressed. (9) Simplified 
methods of operation, rates application and account- 
ancy make it easier, wherever possible, to commit 
the management of unimportant stations to private 
individuals. Such “caretakers,” bound to the 
railway by contract, usually perform all station 
duties except those relating to traffic safety. 
(10) Finally, it is advantageous to convert certain 
small stations or halts into unstaffed establishments, 
tickets being issued and collected by the train staff 
and the goods being forwarded or delivered, when 
such places are open to goods traffic, as if they were 
private sidings off the open line. 

The adoption of the above conclusions completed 
the business for the morning, and the meeting was 
adjourned until Tuesday, June 8, for a joint dis- 
cussion with Section V, Light Railways and Colonial 
Railways, on the co-ordination of operation between 
main-line and light railways. 


or 


CuRRENT Economy IN E.Lectric TRACTION. 
A subject of considerable interest and importance 
was discussed in Section I], Locomotives and Rolling 
Stock, on the mornings of Tuesday, June 8, and 
Wednesday, June 9, under the chairmanship of 
Dr. Wechmann. This was Question VI, and its 
not very succinct title was ‘“‘ Methods and Devices 
Used in Connection with Electric Traction to Save 
Current Between the Supply Side of the Power 
Station and the Driving Wheels (Feeders, Sub- 





stations, Tractors), and in Particular the Use of 
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Mercury Rectifiers.’ The summarised report, 
which was prepared -by Mr. C. E. Fairburn, con- 
tained 35 conclusions, but these were reduced in 
number to 26 during the course of the discussion. 
Mr. Fairburn’s summarised report was based on 
three main reports, one of which, dealing with Great 
Britain and the British Dominions, India, North and 
South America, China and Japan, was prepared by 
Mr. Fairburn himself. Of the other two, one 
dealing with Austria, Germany, Denmark, Norway, 
Sweden, Finland, Poland, Hungary, Czechoslovakia, 
Jugoslavia, Bulgaria, Roumania, Greece and Turkey, 
was prepared by Mr. E. R. Kaan, and the other, 
covering Switzerland, France and its Colonies, 
Spain, Portugal, Italy, Belgium, Luxemburg, Hol- 
land and Egypt, by Messrs. Eggenberger and Eckert. 

Mr. Fairburn presented his summarised report to 
the meeting and the first two conclusions were 
adopted without discussion. Regarding the third 
conclusion, relating to the mercury-vapour con- 
verter, Dr. Wechmann expressed the view that the 
development of this apparatus was by no means 
completed, but he thought that it would eventually 
replace rotary converters in the same way that the 
mercury-are rectifier did at present. After some 
discussion, this conclusion and the next were com- 
bined. Referring to the conclusion relating to the 
mercury-vapour inverter, Mr. V. Nicolet inquired 
if any railway administrator had had experience 
with the use of this apparatus in the case of 
regenerative braking. To this question Mr. Fair- 
burn replied that the South African railways had 
used inverters of the two-tank type and after some 
experience with them had placed further orders. 
In discussing one of the conclusions in which 
a reference is made to mercury-vapour converters, 
Mr. A. Karlsbad suggested the use of the word 
‘mutator ”’ in place of converter, and this seems 
to have met with approval. Referring to a conclu- 
sion dealing with interference with communication 
or signal circuits, Mr. Karlsbad stated that the 
Polish State Railways had not yet satisfactorily 
solved this problem. Dr. Wechmann remarked 
that in all cases of which he was aware, it had been 
found possible to overcome the difficulties, but in 
some cases considerable time had elapsed before a 
cure had been effected. To this Mr. Karlsbad 
replied that in the case to which he was referring, 
the electrification had been quite recent. Mr. Fair- 
burn here mentioned that he had conducted a 
special investigation into the subject in the United 
States and had been able to find a satisfactory 
solution in all cases, with the exception of wireless 
communication. A number of subsequent conclu- 
sions were modified or deleted with but little 
technical discussion, but in the case of a conclusion 
relating to rolling stock, Dr. Wechmann considered 
it necessary to state that the weight of electric 
locomotives had been considerably reduced during 
the last few years without altering either the nature 
of the current or the voltage. Mr. Parodi, speaking 
on the same subject, said he thought it should be 
mentioned that the total weight of electric loco- 
motives had been considerably reduced for equal 
horse-power and tractive effort. Two subsequent 
conclusions relating to streamlining were modified 
and combined, and in referring to them Mr. K. 
Gunther expressed the view that the importance of 
streamlining was understated. After referring to 
some trials of completely streamlined steam loco- 
motives on the Reichsbahn, he stated that similarly 
streamlined electric locomotives would probably give 
better results. 

At this point the meeting was adjourned until 
the following day, when the remaining conclusions 
were adopted, modified, or deleted. A discussion 
arose in connection with a conclusion referring to 
the question of electric heating, in which some 
speakers wished the conclusion to be modified, but 
Mr. Parodi pressed for its retention for the reason 
that opponents of electrification have always called 
attention to the difficulties regarding heating ; 
electric heating, he said, was the most economical. 
Several speakers supported this view, and Mr. 
Karlsbad referred to the heating problems encoun- 
tered in Poland, where the vehicles ran on both 
electrified and steam-operated lines. He asked if 
other railway administrations had had experience 
with electrically-heated boilers, and Dr. Wechmann, 
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referring to the experience of the Reichsbahn on 
this subject, said that they were both complicated 
and uneconomical. Tests, he added, were now being 
carried out with heating on 1,560-volt and 3,000-volt 
systems in which single-phase current was employed 
at a pressure of 15,000 volts on the conductor. 

The remaining conclusions were adopted with 
but few verbal alterations, and the discussion 
relating to them did not bring out any point of 
technical interest. We propose, therefore, merely 
to give below the conclusions as adopted, but it 
should be mentioned that we have abbreviated them 
slightly owing to the space occupied. They were as 
follows : (1) Proposals for saving current cannot be 
considered on purely technical grounds, but must 
be related to the total cost of the service performed. 
(2) In addition to savings due to improvements in 
equipment, direct savings in the energy required 
and in the recovery of energy by regenerative 
braking demand serious consideration. (3) The most 
important contribution to the improvement of 
electric-traction equipment in recent years is the 
mercury-vapour converter. This type of equip- 
ment has not reached its full development, but it is 
possible to predict that, in the near future, this 
development will reach a point when the “ mutator ” 
will replace the rotary converter to the same extent 
as the rectifier now replaces the rotary converter 
for the conversion of alternating current to direct 
current. 

(4) The mercury-vapour inverter has proved 
satisfactory on one railway system for re-con- 
verting direct current to alternating current in 
the substations of direct-current lines employing 
regenerative braking. (5) The fixed frequency ratio 
mutator has given satisfaction for the conversion 
of three-phase current to single-phase current of 
low frequency. (6) Grid-control equipment is an 
inherent part of the mercury-vapour converter for 
all uses except as a rectifier. In addition to its 
main function, the equipment can also be adopted 
for all types of mutators to control the output 
voltage and to interrupt the main are. (7) In cases 
where ripples in the output of a mutator cause inter- 
ference in communication or signal circuits, the 
provision of resonant shunt filters provides a satis- 
factory solution. (8) The water-cooled steel tank 
type unit is the most widely used, but the glass-bulb 
type, and also the newly developed low-capacity 
air-cooled type, form useful alternatives for some 
applications. (9) The substations should be situ- 
ated at sufficiently short intervals to ensure a low 
voltage drop in the contact system, although only 
the minimum of copper and other materials is used 
in the construction of the contact system itself and 
in the substations. (10) On alternating-current 
lines this can be effected by the introduction between 
substations of intermediate feed points provided 
with a simple transformer controlled either from 
the nearest railway station or by a remote control 
system. (11) On direct-current lines the same 
results can be obtained by the use of remote- 
controlled single-unit rectifier substations. (12) The 
additional cost of remote control as compared with 
completely automatic control is normally justified 
by the increased flexibility given to the system. 
(13) The mobile substation can sometimes be 
used with advantage to meet temporary operating 
needs. 

(14) On alternating-current lines operating at 
high voltage the contact system losses are read- 
ily reduced to a reasonable value and any 
special steps are usually needed to prevent inter- 
ference with communication circuits rather than to 
save current. (15) On direct-current systems the 
losses are higher, and special consideration must be 
given to the question of securing a reduction. 
Apart from increasing the section of the conductor 
rail, improved bonding of tracks and contact 
circuits may be carried out. (16) The weight of 
electric locomotives for equal horse-power and 
tractive effort has been considerably reduced during 
the last few years. (17) Weight reduction, parti- 
cularly on motor-coach stock, is the most important 
means of saving energy. (18) For high-speed trains 
the streamlined form has a large influence on the 
consumption of energy; the maximum result will 
be obtained from the complete streamlining of the 





whole train set. (19) Roller bearings are used as 


much to reduce lubrication and maintenance costs 
as to save energy ; in consequence, they are found 
more widely on motor coaches than on locomotives, 
and have been applied more frequently to motor 
armatures than to locomotive or train axle journals. 
(20) Electric heating of vehicles is normally adopted 
on most electrified systems, the steam-heating 
apparatus being maintained. Fuel-fired boilers are 
used only in the case of vehicles drawn by both 
steam and electric locomotives, but they cannot 
be regarded as a means of saving energy. (21) The 
fitting of thermostats on electric-heating systems 
often leads to considerable energy saving. (22) The 
use of a single electric heater in conjunction with a 
system of hot-air ducts in each coach may be more 
economical than the fitting of a number of electric 
radiators. 

(23) In winter, the peak load of energy can be 
reduced by cutting out the heating system 
when accelerating or ascending heavy gradients, 
or during the periods of the heaviest traffic. (24) 
Present systems of regenerative braking are of 
value only on lines having long, heavy gradients, 
since they operate only above certain speeds. 
(25) Systems on trial on direct-current lines which 
operate down to low speeds and can be used for 
normal train stops may prove of considerable 
value, because they reduce the consumption of 
energy in services with frequent stops. (26) In 
suitable cases, the question of awarding bonuses 
to train drivers for economy in energy consumption 
might be considered, provided they are combined 
with awards for punctuality. 

The adoption of these conclusions completed the 
discussion on Question VI, and the meeting then 
adjourned. 

(T'o be continued.) 








THE LAUNCH OF THE PENINSU- 
LAR AND ORIENTAL LINER 
** STRATHEDEN.”’ 


Tue new P. and O. liner Stratheden, the fourth of 
the white “Strath” class of steamers to be con- 
structed by Messrs. Vickers-Armstrongs Limited, for 
the owners’ express service to Bombay and Australia, 
was successfully launched, under ideal weather condi- 
tions, at the builders’ Barrow-in-Furness shipyard on 
Thursday, June 10, the ceremony being performed by 
the Duchess of Buccleuch and Queensberry. The 
Stratheden and her sister ship the Strathallan, now 
nearing the launching stage, were ordered from Messrs. 
Vickers-Armstrongs Limited, in April, 1936, and the 
first vessel is expected to be put into service in December 
next, the second following early in 1938. The two 
ships, when completed, will closely resemble the Strath- 
more in main dimensions and in the details of the 
propelling machinery, but will incorporate a number 
of modifications in the arrangement of the passenger 
accommodation. They will also be quite distinctive 
in appearance, as their single funnels will be about 10 ft. 
higher than that of the earlier vessel. 

In gross tonnage, which will be about 24,000, in hull 
dimensions, and in the design of the main propelling 
machinery, the Stratheden is practically a repeat of 
the Strathmore, which, in her turn, differed if no 
essential particular from the Orient liner Orion, 
launched at Barrow in December, 1934, and the 
Orcades, now nearing completion in the same yard. 
Both the Strathmore and the Orion have been described 
in previous issues of ENGINEERING, and the closeness 
of the similarity can be seen by comparing those 
descriptions* with the dimensions of the Stratheden, 
which is 664 ft. 6 in. in overall length, 630 ft. between 
perpendiculars, 82 ft..in moulded breadth, and 84 ft. 
in breadth overall. The moulded depth is also’ the 
same, being 38 ft. to F deck, and 47 ft. 6 in. to E deck. 
The hull profile is also similar, with a straight raked 
stem and cruiser stern. When completed the vessel 
will have two pole masts. 

The hull construction and equipment are designed 
to conform to the latest requirements of Lloyd’s 
Register, and the Board of Trade, for their highest 
classification, and also to suit the rules of the recent 
International Convention. Transverse bulkheads, con- 
tinued up to F deck, divide the hull into 12 watertight 
compartments, and the double bottom is continuous 
from the collision bulkhead to the after end of the 
shaft tunnels, being divided transversely and longitu- 
dinally to form tanks for fresh water, boiler feed-water, 
water ballast, and oil fuel. From the forward cross- 
bunker to the after end of the engine room there is a 
complete double skin to the height of the waterline. 





* See ENGINEERING, vol.cxl,,pages 205, 351 and 572(1935) 
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The eight passenger decks, lettered A to H, provide 
spacious accommodation, with ample recreational 
facilities, for 448 first-class and 563 tourist-class 
passengers. The officers and crew will number 563, 
making a total complement, with a full passenger list, 
of 1,574 persons. 

Sports provision for the first-class passengers will 
include a games space 275 ft. long, and of the full 
width of 82 ft., on A deck; and a large swimming 
pool, with verandah café, on B deck. The first-class 
cabin accommodation comprises two Viceregal 
suites on D deck, each consisting of a dining room, 
sitting room, verandah, bedroom and bathroom. Six 
cabins-de-luxe are also situated on this deck. On 
(, D and E decks, and on a portion of F deck, forward 
of the dining saloon, will be arranged 216 single-berth 
cabins and 116 two-berth cabins, many with a private 
bathroom, and all supplied with hot and cold fresh 
water. Each cabin is also provided with a telephone. 
As mentioned, the first-class dining saloon is on F deck. 
It will seat 260 passengers, to promote whose comfort 
the deck above is raised to form a dome, and an air- 
conditioning plant is to be installed. The remaining 
first-class public rooms will be on B deck. For children 
there will be a separate dining saloon on F deck, and a 
nursery with open-air playing space on C deck. 

The accommodation for tourist passengers will be 
distributed over decks C to H, the 233 cabins, on 
decks F, G, and H, having hot and cold fresh-water 
supplied to the washbasins in every case. The tourist 
dining saloon, on F deck, will be arranged to seat 332 
passengers. On E deck there will be a swimming pool ; 
various public rooms are also to be situated on this 
deck and on D deck, and a sports and games area on C 
deck Promenades are to be provided on decks D, E, 
and F. Thermotank mechanical ventilation will be 
fitted in all passenger and crew accommodation and in 
all public rooms except the first-class dining saloon, 
which, as stated, will be air-conditioned. 

Cargo will be carried in six holds and in the forward 
between-deck space, this space, with Nos. 1, 2 and 3 
holds, being insulated. General non-perishable cargo, 


motor-cars, &c., will be carried in the lower holds aft. 


In addition to the ordinary 3-ton derricks and winches | 


for cargo-working, there will be four derricks capable 
of 10-ton lifts. The equipment of lifeboats will include 
four motor boats, and the remaining boats will have 
Fleming hand-propelling gear; all the boats will be 
fitted with Schat launching skates. The ship will be 
protected against fire by a Lux-Rich smoke-detecting 
and alarm system, together with a complete installation 
of sprinklers, and fireproof doors in the main alleyways 


on and above F deck. All woodwork in the cabins 
und crew's quarters will be covered with fire-resisting 
paint 


The machinery installation, now nearing completion 
in the Barrow shops, comprises two sets of Parsons 
turbines, each set consisting of high-pressure, inter- 
mediate and low-pressure ahead, and high-pressure 
ind low-pressure astern turbines, driving twin screws 
through single-reduction gearing The three ahead 
turbines run at a uniform 1,715 r.p.m., 


speed of 


the three pinions engaging with a single-gear wheel | Schneider Trophy permanently 


on the propeller-shaft, which makes 112 revolu- 
tions. The total ahead power at these revolutions 
will be 24,000 shaft horse-power, to give a designed 
speed of 21 knots, and the astern power about 70 per 
cent. of this figure. The propellers, which were fitted 
before launching, have four manganese-bronze blades 
on a cast-steel boss, with a protecting cone of cast-iron 
over each propeller nut. It will be seen, therefore, 
that the machinery, in its main essentials, exactly 
duplicates that of the Strathmore. The main con- 
densers, which are of the Weir regenerative type, have 
u total cooling surface of 25,000 sq. ft., sufficient to 
maintain a vacuum of 28 in. with the barometer at 
30 in., and a circulating inlet temperature of 86 deg. F. 
The reduction gearing between the turbines and the 
propeller shafts has nickel-steel pinions, and the main 
wheels consist of forged-steel rims shrunk on cast 
iron centres. The gear teeth are of the all-addendum 
form. The main thrust blocks are of the Michell type, 
situated close to the gearing, and the turbine-adjusting 
blocks are also of this design 

The boiler plant will comprise four large and two 
Small water-tube boilers, ali of the Babcock and Wileox | 
high-pressure marine type, with 
tubular air heaters, and will generate steam at a 
p-essure of 450 Ib. per square inch and a temperature 
of 725 deg. F. The boilers are being constructed under 
licence by Vickers-Armstrongs Limited, at 
Barrow, the seamless-steel drums being supplied by 
Messrs. The English Steel Corporation, Sheffield. 
lhe large boilers will have a total generating surface of 
29,860 sq. ft. and a superheating surface of 4,600 sq. ft., | 
and the two small boilers totals of 7,170 sq. ft. gene- 
rating surface and 1,350 sq. ft. superheating surface. 
The air heaters for the large boilers aggregate 
32,000 sq. ft. of surface, and those for the small boilers 
8,000 sq. ft. Oil fuel only will be burned, forced | 
draught being provided on the closed air-duct system, 


Messrs. 





superheaters and | by the Fleet Air Arm. 


| recognition 
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auxiliaries, there will be two Babcock and Wilcox 
desuperheaters, one with a capacity of 30,000 Ib. of 
steam per hour and one of 15,000 Ib. per hour. 

The feed-water supply is on Weir’s improved closed 
system, with two turbine-driven pumps, each capable 
of delivering 240,000 lb. per hour against a pressure of 
550 Ib. per square inch. Three-stage feed heating is 
provided, the heating steam being taken from the 
auxiliary exhaust system and from suitable points on 
the main turbines. The extraction pumps are electri- 
eally driven, and the Allen main circulating pumps, 
each of 16,000 gallons per minute capacity against a 
head of 21 ft., by turbines. Among the other auxiliary 
machinery may be mentioned the evaporating and 
distilling plant, which is of Messrs. Weir’s type, and 
the electric generating installation, supplied by Messrs. 
The British Thomson-Houston Company, Limited, 
which is designed to produce 500 kW to 550 kW at 
220 volts. The pumping equipment, supplied by 
Messrs. Drysdale and Company, Limited, will include 
two forced-lubrication pumps rated at 24,000 gallons 
| per hour each against 50 Ib. per square inch pressure ; 
| two bilge pumps of 60 tons per hour capacity against 
60-ft. head; one fire and bilge pump, to deliver 
160 tons per hour at 50 lb. per square inch, or 80 tons 
against 100 lb. per square inch, and two other bilge 
| pumps of equal capacity ; and two sanitary pumps of 
| 200 tons per hour capacity against a head of 105 ft. 











THE LATE MR. R. J. MITCHELL. 


Ir is with great regret at the loss of a singularly 
gifted personality that we record the death of Mr. 
Reginald Joseph Mitchell, for seventeen years chief 
engineer and designer, and for the last ten years a 
director, of the Supermarine Aviation Works at 
Southampton. A native of Stoke-on-Trent, Mr. 
Mitchell served his apprenticeship to engineering with 
the local locomotive-building firm of Messrs. Kerr, 
Stuart and Company, and on its completion, in 1916, was 
appointed to the drawing-office staff at the Supermarine 
Works, being then twenty-one years of age. There his 





keenness and technical proficiency procured him rapid 
advancement to the position of chief design assistant 
under Mr. Hubert Scott-Paine, who was then preparing 
for his attempt to win back for Britain the Schneider 
Trophy which Bologna had captured and Briganti had | 
retained for Italy in 1920 and 1921, respectively. The | 
attempt was successful, the Supermarine flying boat, 


winning the 1922 race at the speed of 145-7 miles per | 
hour. 

By this time Mitchell had become chief engineer of 
the Supermarine Works, a post to which he was 
appointed in 1920, and when, in 1923, the works became 
a part of the Vickers organisation, he continued to act 
in that capacity, producing in 1925, 1927, 1929 and 
1931, respectively, the 8.4, 8.5, 8.6 and 8.68 seaplanes 
which represented Britain in the races of those years. 
The last- mentioned machine, after securing the 
for this country by 
covering the course of 217 miles at an average speed of 
340-08 miles per hour, was fitted with a special Rolls- 
Royce engine developing 2,600 brake horse-power, 
and with it set up a new world’s record of 407-5 miles 
per hour. To obtain this result practically the whole 
machine was pressed into the service of the propelling 
engine, the radiators forming the underside of the 
wing surface, the oil cooler and oil tank being incor- 
porated in the sides and bottom of the fuselage and 
in the tail fin and the fairing behind the pilot’s head, 
and the fuel being carried in the floats, the decks of 
which formed additional radiators for water cooling. 
The result was a machine which, with a span of 30 ft. 
and an overall length of only 27 ft. 9 in., weighed 
nearly 6,000 Ib. in flying order, and had a wing loading 
of 41-3 Ib. per square foot. 

Concurrently with the development of racing sea- 
planes, Mitchell was concerned with the production of 
a number of types of flying-boats and amphibians 
which are now in extensive use, especially for military 
purposes, including the Southampton reconnaissance | 
machine, the later Scapa and Stranraer types of the | 
R.A.F., and the Seagull and Walrus spotter types used 
Although, as the title of the | 
firm indicates, his principal work lay in the design of 








designed by Mitchell and piloted by Mr. H. C. Biard, | 
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with open stokeholds. In addition to the customary | of the Royal Aeronautical Society, and in 1931 was 


made a C.B.E. He had always made a practice of 
flying as a passenger in those of his machines that were 
designed with that accommodation, and eventually 
qualified as a pilot in the Hampshire Light Aeroplane 
Club. For several years, however, his health had 
caused anxiety, and for the last six months he had been 
so seriously ill that little hope could be entertained for 
his recovery. He died on June II, at the early age 
of 42, leaving a widow and one son. 








TAPPING ATTACHMENT FOR 
DRILLING MACHINES. 


THE provision of an automatic reversing switch, 
which can be readily adjusted to come into operation 
at any desired point, greatly extends the utility of any 
drilling machine employed for tapping, especially in 
blind holes. A neat device of this nature, recently 
introduced by Messrs. Alfred Herbert, Limited, Coventry, 
for attachment to their Type C and Type V all-electri 











ball-bearing drilling machines, and illustrated by the 
photograph reproduced above. consists of a switch 
mounted on the spindle head and actuated auto- 
matically by adjustable collars on a vertical rod, the 
lower end of the rod being secured by lock-nuts to 
a plate bracket on the spindle. By moving the stops 


|to the extreme ends of the rod, so that they becom« 


inoperative, the machine can be used for drilling in 
the usual manner, or it can be reversed by hand 
through the medium of the switch, the striking lever 
being extended and provided with a knob for this 
purpose. The device may be used for tapping left-hand 
as well as right-hand threads, and is applicable to either 
the bench or column types of machine, with plain or 
geared spindles, and hand or automatic feed. 

The Type C machine in this range, it may be recalled, 
is fitted with a motor suitable for either direct or 
alternating current, with instantaneous electric start, 
stop and reversing control, and mechanical speed 
changes. In the Type V, the multi-pole motor 1s 
designed to run on alternating current only, and speed 


seaplanes, he had also to his credit a notable land | changing, as well as starting, stopping and reversing. 


machine in the Spitfire single-seater fighter, in which |is effected electrically. 


was embodied much of the experience gained with the 
Schneider Trophy racers. 
never been officially disclosed, but it is claimed to be 


Where a large amount of 
drilling is to be done, requiring frequent and con 


Particulars of this type have | tinuous reversals, the makers recommend that th 
| Type C machine should be used, with the new reversing 


the fastest military machine in the world, and figures | attachment, the Type V motor, owing to the larger 


prominently in the Air Foree expansion programme | size of the rotor, being more subject to overheating 


now in hand. 

Mr. Mitchell, who was admitted an Associate- 
Member of the Institution of Civil Engineers in 1920, 
was by nature of a retiring disposition, but his pioneer 
work was of a character that could not avoid wide 
In 1927 he was awarded the Silver Medal 





under extreme conditions, although quite suitable for 
intermittent tapping. It is recommended, also, that 
machines regularly employed on automatic tapping 
should be fitted with the maker’s integral quic k-chang« 
device, which enables taps and other tools to be 
changed without first stopping the spindle. 
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THE CONDENSATION OF FLOW- 
ING STEAM: CONDENSATION IN 
DIVERGING NOZZLES.* 


By J. I. Yewtorr and C. K. Hoiianp. 


(Concluded from page 649.) 

Results of Tests on De Laval Nozzles.—The effect of 
variations in the initial conditions of the expanding 
steam upon condensation pressure and supersaturation 
was investigated by measuring the static pressure at the 
condensation point for a wide range of initial condi- 


Fig.5. TYPICAL PRESSURE TRAVERSE 
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breaks away from the side of the nozzle at different 
points, but the nature of the condensation is the same 
for all cases. 

If the back pressure, , is raised to within a few Ib. 
per square inch of the initial pressure, p,, there is a 
sharp drop in pressure to the throat of the nozzle and 
then a rapid recompression up to the back pressure, 
as shown in Fig. 5, curve ab. Under such conditions, 
if the steam is initially saturated or very slightly super- 
heated, a slight condensation will occur as the pressure 
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These colours were visible only when the angle of 
observation was less than 90 deg. to the incident light. 
If the angle of observation were greater than 90 deg., 
the entire nozzle seemed to be filled with a whitish-blue 
colour. The scattered light was very slightly polarised 
at all angles of observation. These optical effects 
indicate that the droplets are of the same order of 
magnitude as the light waves which they scatter, from 
1-3 x 10-* to 2-3 x 10-* ft. The variation in colour 
along the length of the nozzle indicates that the drops 











3. 


4. 


Fic. 6. Frow THroves Fixep Nozzie# with Varyrine Back Pressure. 


Initial condition, p, 100 lb. 
1. p, 18 lb. per square inc 


- square inch abs., ¢, 371 deg. F. Back pressure as follows :— 
abs. 


2. Conditions same as (1), photograph taken through Polaroid disc to show photoelastic effect. 


3. p, 26 lb. per square inch abs. 
4. pg 45 lb. per square inch abs. 





Fia. 


7a. FLow TuHroven a VARIABLE Nozz_e. 


4. 


Initial pressure of 40 lb. per square inch abs., initial temperature 267 deg. F., back pressure was 10 lb. per square inch abs. for all conditions 
except last, when it was lowered to 7 Ib. per square inch abs. 


1. Divergence angle set at 13deg., nozzle over-expanding, steam breaks away from side. 


» 
3. Divergence angle set at 4 deg., steam 


4. Divergence angle set at 0 deg., back pressure lowered to 7 Ib. per square inch abs. Steam expands to fill channel. 


with steam reveal eddies beyond exit. 


tions. Most of the measurements were made with a 


. Divergence angle set at 7 deg., a Mach wave is seen at exit. 


leaves without shock. 


Water drops entering 


|is rising. The point of origin of this condensation is; are growing, which is natural because the pressure 


nozzle similar to that shown at the top of Fig. 5. The | difficult to detect, for the first scattered light is very | of the vapour is rising, and, consequently, the tempera- 


angle of divergence of this nozzle is about 11 deg. and | 
the back pressure could not be reduced sufficiently | 
to make the nozzle flow full at all times. Fig. 6 shows | 
4 series of four pictures (1 to 4) taken with the same | 
initial pressure, 100 Ib., and temperature, 371 deg., | 
but with the back pressure varying from 17 Ib. to 45 Ib. 
per square inch abs. It will be noted that the flow | 


_* Paper read before the American Society of Mechanical | 
Engineers, Detroit, Mich., on May 17, 1937. Abridged. | 


faint. The term “ preliminary condensation” was | 
applied to this type in the earlier paper, to distinguish 
it from the “ultimate condensation” which occurs 
at the Wilson Line. 

Under the conditions which prevailed when the data 
for curve ab, Fig. 5, were obtained, a faint trace 
of condensation was detected at the 4-5-in. point, 
about } in. downstream from the throat. The first 
colour to be seen was an indeterminate saffron, which 
was followed by violet, purple, green, and saffron again. 








ture is also increasing. The drops apparently form 
during the pressure rise, but their temperature does 
not increase rapidly and they are consequently cooler 
than the surrounding vapour. Thus they are able to 
act as nuclei for further condensation, If the steam 
becomes superheated by only a few degrees, the colour 
disappears and the nozzle appears quite empty. When 
the steam is desuperheated, the pressures remaining 
constant, the same colours reappear. A small amount 
of initial moisture has no effect, but a large amount 

























704 


produces a confused picture in which the scattered 
light is lost. 

Fig. 7a shows a series of photographs taken with the 
variable nozzle, in which the initial condition was held 
constant at 40 lb. per square inch, abs., sat. The 
back pressure was held at 10 Ib. per square inch abs. 
except for (4), for which it was lowered to 7 lb. At an 
angle of divergence of 13 deg. (1), the nozzle was over- 
expanding and the steam broke away from the sides 
of the nozzle. At an angle of 7 deg. (2), the nozzle 
flowed full, but over-expansion was still present and a 
Mach wave can be seen.* Although this wave could 
be seen clearly with the eye, difficulty was experienced 
in photographing it. Consequently, photograph (2) was 
retouched slightly so that the 
wave would be seen more read- 
ily. When the angle was 
reduced to 4 deg. (3), the 
exit area was approximately 
correct and the nozzle flowed 
full without shock. When the 
angle was set to 0 deg., the 
sides were parallel and prelim- 
inary condensation appeared in 
the nozzle. Beyond the nozzl« 
exit ultimate condensation 
occurred and the steam ex 
panded, but did not fill the 
channel. When the angle was 
kept at 0 deg. and the back 
pressure was reduced to 7 Ib. 
per square inch abs. (4), the 
steam expanded beyond th: 
nozzle exit until it filled the 
entire channel. The water 
drops which entered the nozzle 
with the incoming steam re- 
vealed an interesting double 
eddy beyond the nozzle. For 
these photographs the nozzle 
illuminated from both 
high- and low-pressure ends. 

Fig. 7b shows two photo- 
graphs of the variable nozzle 
in which the divergence angle 
was kept at 0 deg. and the 
initial pressure at 40 Ib. per 
square inch abs. In (1), the 
entering steam was wet and 
preliminary condensation was 
occurring in the nozzle, with 
ultimate condensation taking 
place beyond the exit. In 
(2), the steam temperature 
was raised to 285 deg. F 
(18 deg. F. superheat) and 
the preliminary condensation 
disappeared. For these photo- 
graphs the nozzle was illum- 
inated from the high-pressure end only, the search 
tube being mounted on the low-pressure end. The 
nuclei upon which the preliminary condensation 
mentioned above was occurring were probably ions, 
for a charged particle can grow as it follows a path 
of falling pressure while an uncharged particle cannot. 

The results of the condensation pressure measure- 
ments for varying initial conditions are shown on the 
Mollier diagram in Fig. 8. These values were obtained 
by making a series of traverses along that portion of 
the nozzle in which condensation was occurring and 
noting the pressure at the point where the fog originated. 
A plot of the pressure against the position along the 
nozzle axis was also prepared for each test, as in Fig. 5, 
and the location of the step in the pressure curve con- 
firmed the visual observation. 

By the use of the cesuperheater mentioned above, it 
was possible to observe the condensation of steam 
which was initially wet. In spite of the presence of such 
large quantities of moisture that the beam of arc light 
could scarcely penetrate to the nozzle, the condensation 
invariably took place in the same manner as with 
steam which was initially dry. The familiar blue colour 
was present in the scattered light and the curved con 
densation surface, concave toward the higher pressure, 
was also evident. The streamlines of the incoming 
moisture were frequently visible on the glass top of 
the nozzle. By throttling the steam with the control 
valve, the moisture could readily be made to dis 
appear, thus giving visual evidence in support of th 
theory of the throttling calorimeter. An explanation 
of the failure of the moisture already present to affect 
the condensation of new moisture probably lies in the 
fact that the drops are hotter than the expanding 
vapour. Hence the drops are not able to serve as 
nuclei, but will rather tend to evaporate. 

It will be noticed from Fig. 8 that no initial condi 
tions are shown below the saturation line. Although 
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densation absent, 
nozzle. 


* L. Prandtl, Abrises der Stromungslehre, Braunschweig., 
E. Mach, Sitzungsb. d. Wien. Akad., Ta. 
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Fic. 7b. Tor View or VariaBLe Nozzie. 
Illuminated from high pressure end, search tube in place. 


1. p, = 40 Ib. per square inch abs. wet ; 
— square inch abs. nozzle angle set to 0 deg., pre- 
iminary condensation in nozzle followed by ultimate 
condensation beyond exit. 

Steam conditions same as in (1), except initial tem- 
perature raised to 285 deg. F. 
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the entering steam may contain moisture, it behaves 
as if it were merely a mechanical mixture of saturated 
steam and drops of water. It is quite possible to have 
drops of water in an atmosphere of superheated steam, 
and the presence of water droplets in steam does not 
ensure that the steam is saturated. Additional evi- 
dence is necessary, such as the agreement of the tem- 
perature of the steam with the saturation temperature 
at the prevailing pressure. It is probably impossible 
tomeasure temperature in steam below the saturation 
temperature, because the measuring device will always 
provide a finite surface upon which condensation will 
occur. 


The results given in Fig. 8 reveal the important fact | 


= this also yielded a condensation, pressure of about 
17 lb., with a velocity of about 1,670 ft. per second. 
This relatively wide variation in velocity has appa- 
rently had only a small effect, if any, on the condensa- 
tion. In the same manner, steam with an initial con- 
dition of 54 lb. abs., 360 deg. F., gave approximately 
the same condensation pressure as steam initially at 
30 Ib. saturated. 

Since rapid expansions through a De Laval nozzle 
along any entropy line will result in condensation at 
the same pressure, regardless of the initial pressure and 
temperature, the results given in Fig. 8 can be replotted 





in the form of Fig. 10. This gives the condensation 
pressure as a function of the initial pressure for steam 


Fig.8. MOLLIER DIAGRAM WITH EXPERIMENTAL RESULTS 
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that rapid expansions starting on the same entropy 
line will result in condensation at virtually the same 
point. Thus, it seems probable that condensation in 
such expansions depends only upon the supersaturation 
and not upon the velocity. For example, the two 
points on the 1-68 entropy line differed by 35 B.Th.U. 
in their initial enthalpy, but the condensation pressures 
for the two conditions were almost identical. The 
upper point, at 70 lb. abs., 387 deg. F., gave a con- 
densation pressure of about 17 Ib. abs., while the 
velocity at the condensation point was about 2,370 ft. 
per second. The lower point on the same entropy line 
is at 50 Ib. abs., 312 deg. F., but the condensation pres- 
sure was again at about 17 Ib. abs., although the 
velocity at the condensation point was about 1,985 ft. 
per second. A still lower point at approximately the 
same entropy was at the 40-lb. saturated condition, 























47+ 





; 
| 


RP 






























3“ . | y 
44 | ws 
j ; | | 
| | 
4—— 4 
3 | 
E -42— a ' 4 EE 
S | 
=a | 
“a1 a So —— 
| | 
| eal) 20 ir — ‘ 120 x 
944.) Initial Pressure p ENGINEERING 


r 


| which is initially saturated. The data for this plot 
| were taken from the dashed line on Fig. 8, which 
| appears to be a fair representation of the experimental 
| values. The scatter of the points is due largely to the 
| difficulty of making accurate determinations of the 
| condensation pressure. ; 
It will be noted from Fig. 10 that the condensation 
| pressure is approximately a linear function of the 
| initial pressure for the range along the saturation line 
| which was covered in this work. Whether this relation 
| holds for higher pressures will be learned from tests 
| soon to be performed at Purdue University with a high- 
pressure apparatus. , ; 
Another useful relation is shown in Fig. 11, in which 
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is plotted the ratio p,/p, against p, for initially satur- 
ated steam. It is apparent that for low pressures 
this ratio is always below the critical ratio of approxi- 
mately 0-55, and consequently ultimate condensation 
always occurs in the diverging portion of the nozzle 
and at a velocity above the sound velocity. 

The Wilson line shown in Fig. 8 is apparently the 
lower limit for supersaturated expansions, for at this 
condition condensation invariably occurs. In slow 
expansions, as in nozzles with long throats or small 
angles of divergence, preliminary condensation can 
occur at conditions above the Wilson line. The upper 
limit-seems to be at about the 2 per cent. moisture line 
on the Mollier diagram. Thus, the Wilson zone, within 
which condensation must occur, is located between 
the 2 per cent. and the 4-5 per cent. moisture lines. 
It is worthy of notice that the Wilson line which Martin 
predicted from theoretical considerations in 1918* is 
very close to that determined experimentally. 

Summary of Results.—As a primary result of this 
work, it may be said that the Wilson line for con- 
tinuously expanding steam in De Laval nozzles is 
located at about the 4-5 per cent. moisture line on the 
Mollier diagram. The droplets which form there are 
small compared to the wave-length of blue light and 
they do not grow in the nozzle unless the angle of 
divergence is less than 2. 

Initially saturated steam can in several ways be 
made to condense at about the 2 per cent. moisture 
condition, which thus becomes the upper limit of the 
Wilson zone. This type of condensation can be brought 
about by making the angle of divergence less than 
2 deg., or by raising the back pressure to within a few 
Ib. per square inch of the initial pressure. Under these 
conditions the drops grow rapidly and usually achieve 
a size of the order of magnitude of red light waves 
as they leave the nozzle. Steam which is initially 
superheated, can be made to produce preliminary 
condensation only if the throat of the nozzle is very 
long. It is estimated that the order of magnitude of 
the droplets formed in ultimate condensation is about 
1-5 x 10-* ft. This value was obtained by applying 
the Kelvin law, the accuracy of which is very doubtful, 
but the optical evidence gives support to it. 
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THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 
(Concluded from page 660.) 

CONTINUING our report of the meeting of the Incor- 
porated Municipal Electrical Association at Brighton, 
we have now to deal with the proceedings on June 2. 
At the meeting in the morning of this day, a paper 
on “ The Position and Duties of a Committeeman 
To-day,” was presented by Alderman E. Huntsman. 
He said that the selection of the committeeman was 
often haphazard and he might be slack and obstructive. 
His outlook, too, was often narrow and not sufficiently 
concerned with what was taking place elsewhere. On 
the other hand, it might be pointed out that the 
success of the industry under his administration could 
not have been obtained without his aid. Committee- 
men brought more to the industry than they were 
aware. Each one was familiar with some field of 
business activity and his experience gave him discern- 
ment, prudence and judgment. It was to be hoped 
that the scope of his authority would be maintained 
and not restricted, as was advocated in some quarters. 
The committee was an instrument for settling policy 
by discussion, and it was only by much practice that 

it could function at its best. 

The Chairman of the committee owed special duties 
to the engineer, who had little chance of being his own 
advocate and must be protected from injustice. The 
practice of limiting the chairman’s tenure of office 
to, say, three years, was unwise and it seemed incredible 
that any council should insist on the work being taken 
off his hands just as he had become thoroughly fit for it. 
Though the reason for excluding the chief engineer 
from representation on the national and district 
boards and councils was sound, the time had come 
when he should have a representative organisation to 
ensure just remuneration and satisfactory conditions. 
Adequate payment to the engineer was of great moment 
to the industry, present and future. 
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Continuing, the author said that probably the 
McGowan report now overshadowed all else in the 
minds of most committeemen. If the policy outlined 
therein were carried into effect it would affect all 
undertakings one way or another. Sufficient ground 
was given in the Report for the grouping of small 
undertakings or their amalgamation with larger ones, 
and though a certain loss of individuality might be 
involved, the joining of forces would make for a better 
achievement of a common purpose. In giving effect 
to the Report, Parliament would probably seize the 
chance of taking measures to force undertakings 
to offer just and attractive tariffs ; to compel a forward 
policy in areas where current was not available ; to 
render nugatory the attempts of authorities to exclude 
electricity from housing schemes ; to make it obligatory 
to offer small consumers assistance in obtaining 
their wiring and apparatus; to prevent electrical 
development being crippled by Joint Committees 
appointed for the protection of gas; and to restrict 
the predatory raiding of electricity surpluses for the 
purpose of relieving the rates. There was, therefore, 
plenty of material to justify conferences by committee- 
men with their Members of Parliament. There was 
not sufficient ground for opposing the handing-over of 
municipal undertakings to companies. The policy of 
‘“ co-ordination ” which was being adopted by many 
Finance and Gas Committees must be regarded as 
a means of checking electrical advance, and freedom 
must be allowed for development. There must also 
be as little interference as possible with the Electricity 
Committee’s executive and financial powers, and the 
practice of the Borough Treasurer exercising a check 
on electrical policy was to be condemned. 

The discussion was opened by Alderman J. Chuter 
Ede, M.P., who said that one subject he had hoped 
to find mentioned in the paper was the relationship 
between the Engineer and the Committee and the 
Town Clerk. Both the Clerk and the Engineer should 
realise than when technical matters were brought 
before the Council, it was sometimes necessary for 
these matters to be dealt with in a way that they might 
not like, but yet were none the less of advantage to 
the undertaking. The best technical scheme must 
be presented in such a way that it would prove accept- 
able to laymen. He agreed that the chairmanship 
should be more or less permanent, as it was no good 
making attempts to find the best men and then not 
using them. He felt that the chairmanship would 
become more important in future and the holder 
must be worthy of the confidence not only of his own 
undertaking, but of its neighbours, so that long-range 
policies could be worked out. 

Alderman J. W. Longley said that trouble and 
delay was often caused by members raising points in 
full council which had been discussed at committee 
meetings at which they had not been present, and by 
matters having to be considered by more than one 
committee. Co-operation between the chairman and 
both the engineer and deputy chairman was necessary, 
and continuity of tenure was essential. As a chairman 
he would like plenary powers, but actually the tendency 
was in the other direction. 

The Mayor of Watford (Alderman H. Coates) said 
that there was less danger from lethargic committee- 
men than from those who tried to run the undertaking 
in detail. The advice given by the author regarding 
their attitude towards the McGowan report was very 
sound, and he hoped it would be followed. 

Mr. H. C. Lamb said that from the engineer’s point 
of view, committees were often irritating in passing 
large schemes almost without discussion and then 
devoting considerable time to investigating small 
matters of management. The reason was, of course, 
that they found it difficult to understand the former. 
He pleaded that committeemea should give the fullest 
discretion to the engineer in the control of the staff. 

Alderman A. Sturgess thought that the responsibility 
for implementing the Walker scale of salaries should 
not be placed on the committeemen. The chief 
engineers should have their organisation, but the 
movement should be started cither by the Association 
or by the engineers themselves, and settled as soon as 
possible. He was not in agreement with plenary 
powers being given to committees. 

Alderman E. 8. Reynolds disagreed from the author’s 
attitude to the McGowan report, as it was a serious 
blow to local self-government. It would be a great 
mistake to allow small undertakings to be absorbed. 
Councillor W. Hebden said that commonsense was 
more important to a committeeman than technical 
ability. The vast amalgamations foreshadowed by the 
McGowan report would have the effects of slowing 
down promotion and making it difficult for the chief 
engineer to know his staff. 


Rurat Execrriciry Suppty. 


The meeting on Wednesday afternoon considered a 
Paper on ‘‘ The Development of Electricity Supply in 
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a Rural Area,” by Messrs. V. A. Pask and R. W. Steel. 
Recent legislation, said the authors, included a number 
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of Acts which indicated that agricultural development 
was to form a part of the national policy. A supply 
of electricity would be necessary to enable this develop- 
ment to proceed and would be used not only for 
domestic, farming and industrial purposes, but for 
water supply, sewage disposal and highway lighting. 
It was to the advantage or an urban area to do all that 
it possibly could to provide supplies of electricity to 
the sparsely-populated rural areas which surrounded it, 
not only from the point of view of the electricity under- 
taking, but as a ——— towards promoting the 
eneral prosperity of the whole. 
r The deapee of development which could be carried 
out in a rural area under the present system of control 
was limited by the capacity of each undertaking to 
shoulder the financial burden during the early years. 
If a scheme was to be economically justified after a 
period of years, only those dwellings which were grouped 
together “in reasonably-sized villages, together with 
isolated farms and larger houses where the revenue 
would justify long mains, could be supplied without 
guarantees or contributions towards capital cost. This 
would, however, cover 80 per cent. to 85 per cent. of the 
rural population and this percentage would increase 
as time went on, as practically all new buildings were 
erected where supplies could be readily afforded. 

Prior to planning a scheme of rural electrification it 
was essential that a survey should be made to ascertain 
the probable loads and revenue obtainable within a 
reasonable period. The nature, extent and possibilities 
of industrial development, the number and disposition 
of population and the rateable value of premises must 
also be discovered. The loads obtainable in a rural 
area could be broadly classified under farming, domestic 
and business premises, drainage, industrial water supply 
and sewage disposal. On the whole, the farming load 
had so far proved disappointing and on many farms 
was less than the domestic load. The water pumping 
stations erected under the Water Supplies Act, 1934. 
had in most cases been connected to the mains and 
there was little doubt that the bulk of the load so 
created would be secured by the electricity suppl) 
authorities if current were available. In future, 
there should also be plenty of scope for securing 
sewage-disposal and drainage loads. The industrial 
loads obtainable in rural areas were many and varied. 
Those allied to agriculture were mainly small, but 
occasionally large undertakings were to be found, 
such as the steel works at Corby and quarries, mines 
and cement works. A number of sugar beet and 
canning factories had also been erected and village 
smithies were being converted into garages and general 
engineering shops. Large-scale movements of industry 
into rural areas, such as had occurred at Welwyn and 
Slough, formed an excellent base for the electrification 
of surrounding rural areas. 

Comparing the relative merits of overhead and under- 
ground systems of distribution, the first cost of over- 
head lines was considerably less than that of cables and 
the mileage usually shorter. Faults were easier to 
locate and cheap pole-type substations could be used 
where the transformer size did not exceed 100 kVA. 
The charging current was also lower, though the 
capacity current of cables was of great assistance in 
improving the power factor and regulation. The 
impedance drop on a cable system was less, and it 
was also almost immune from faults. There was no 
difficulty in obtaining wayleaves, and very little main- 
tenance was required. Nevertheless, it would generally 
be found that an overhead system was the only one 
that could be justified on economic grounds. se 

The authors gave a detailed account of the position 
in the Norwich Rural Area, which at present covered 
670 sq. miles and included East Dereham with a popu- 
lation of 5,000. The population was 93,286 in 1931, 
and 91 per cent. of the dwellings had a rateable value 
of less than 15/1. per annum. The area was mainly 
agricultural, and the industrial load was small com- 
pared with the domestic load and was not likely to 
increase rapidly. The lengths of high-tension and low- 
tensio:: networks were 487 miles and 323 miles respec- 
tively and 195 villages were supplied from 529 sub- 
stations. The number of consumers was 13,595 and 
the electricity sold was 8,866,379 kWh in 1935-36, 
or 594 kWh per consumer. Over 53 per cent. of the 
occupied dwellings in the area were connected and 
72 per cent. were on the route of the existing mains. 
The motors connected had an aggregate capacity of 
3,639 h.p., and the lighting load amounted to 6,420 kW. 
The number of cookers, water heaters and fires con- 
nected were 4,032, 440 and 584 respectively and the 
total connected load was 33,375 kW. ; 

Nearly 90 per cent. of the energy sold was supplied 
from Norwich through a 11-kV ring main and feeders, 
of which 80 per cent. was overhead and the rest under- 
ground. Various systems of poles and conductors 
were used, the cost ranging from 2161. to 4801. per mile. 
Wayleaves had been obtained without much difficulty, 
but as the land was mainly arable, the cost was as 
high as 321. per mile. The genera] policy had been to 
| put the low-tension system underground wherever 
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possible, and 114 miles, or 34 per cent. of the tota). 
had been treated in this way. Pole-mounted, out- 
door, kiosk and substation switchgear was used, and 
though a certain amount of trouble had been experienced 
with the first of these, owing to growth of the current, 
this had now been overcome. To begin with, the 
outdoor type floor-mounted, oil-immersed switchgear 
gave trouble owing to ingress of moisture, condensa- 
tion, and mechanical defects. Apart from troubles 
with current transformers, breakdowns on the kiosk 
type of switchgear had been comparatively few. 
Compound-filled current transformers were now solely 
employed. Air-break isolators had been replaced by 
those of the oil-immersed type on ring mains. 
switchgear used was now of the metal-clad compound- 
filled type, and the minimum rupturing capacity of all 
new units was 75,000 kVA. The distribution trans- 
formers were of the outdoor and platform-mounted 
types, the sizes ranging from 5 kVA to 300 kVA. 
The number in use was 549, with an aggregate capacity 
of 19,845 kVA. 

The annual load factor of the rural area was 39-6 
per cent. in 1936-37, compared with 35-1 per cent. 
for the whole undertaking. It was, however, subject 
to wide fluctuations, owing to the incidence of the 
heating load during the cold weather. The power 
factor was also particularly good and was rarely below 
0-975 lagging, as the industrial load only formed 
13 per cent. of the total. During periods of light load 
at night it was as high as 0-9 leading, owing to the 
charging current taken by the cables being considerably 
greater than the magnetising current required by the 
transformers. Experience had shown that continuity 
of supply was as important in the rural area as in the 
city owing to the large number of cookers, incubators, 
and clocks on the mains. A large proportion of the 
fanits was due to lightning, and attempts had been 
made to mitigate them by the use of auto-valve 
arrestors and by shielding the lines with an overhead 
earth conductor. The cost of the second method was 
considerable, and are-suppression coils had therefore 
been installed on certain sections of the network, 
with encouraging results. 

The discussion on this paper was opened by Mr. 
R. W. L. Phillips, who said that the results secured in 
the Bedford rural area corresponded very closely with 
those secured at Norwich. He had been surprised 
by the small amount of power taken by farms, but 
this was no doubt due to the fact that in 197 square 
miles there were 300 farms being worked without 
any co-operation. The best load was afforded 
by the farm house, as in Bedfordshire there was very 
little dairy farming or stock raising. There had been 
some extension of brickworks, and some measure of 
re-population. He agreed that the supply must be 
as reliable in rural as in urban areas. He had recently 
installed quenching coils, and had found them satisfac- 
tery during heavy thunderstorms. Financially, the 
indications were that the Bedford scheme was almost 
paying its way. The cost of servicing cookers was, 
however, heavy, and a large proportion of the deficit 
was due to that cause. 

Mr. A. Nichols Moore said that since rural under- 
takings had been connected to the grid, lightning troubles 
had been more frequent. A rural area should not be 
regarded merely as an isolated extension of the main 
area, but as part and parcel of the whole, and then if 
the average overall return was satisfactory it could be 
regarded as justified. Amalgamation was one of the 
best ways of solving the problem of the rapid and 
economic development of such areas. 

Mr. J. 8. Pickles was surprised at the large amount 
of underground cable that had been used in the Norwich 
area. His view was that cable should not be employed 
unless it could not possibly be avoided. One way of 
reducing costs was to cleat the wires to the houses. 
He was also surprised at the high wayleave charges. 
As the result of five years’ experience, he was sure 
the farm load would be profitable, but in this connec- 
tien all the many buildings attached to the farm should 
be taken into account. The figure of 13 per cent. to 
15 per cent. on the capital which was given as being 
necessary to maintain a balance was lower than in the 
majority of cases, and he noticed that loan charges 
and Government grants had been excluded. These 
would probably add a further 2 per cent. 

Mr. W. A. Walker saia that, speaking generally, 
the domestic load on the farm was the most important, 
and water heating could be developed with a suitable 
tariff. He disagreed from the statement that large 
loads like that at the Corby steel works could be 
supplied from a rural network. 
be called rural development 
were important, and the running charge should not 
exceed 0-5d. per kilowatt-hour. He would like to 
know how the fixed charge on outbuildings was deter- 
mined. Spans as short as 90 ft. to 100 ft. facilitated 
running services, and from this point of view were 


worth while. 


The | 


This could hardly | 
Assisted wiring schemes | 
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| Mr. H. Wilson objected to rural schemes being sub- 
sidised by the remainder of the undertaking. In the 
Ashford area, farmers could get all the power they 
wanted for under 5l. per annum. He strongly recom- 
|mended the production of steam by electricity as a 
means of increasing the demand. 

Mr. C. W. Salt said his experience was that under- 
|ground cable systems should receive more careful 
eee epee First cost was not the only factor, 

and there was an enormous future for cables if the 
| price could be kept within reasonable limits. He was 
perfectly satisfied with the undergound system in his 
|} area, both as regards behaviour and cost. 

| Mr. P. Wardle said that five years was the maximum 
| period which could be allowed for outdoor switch- 
gear before it gave trouble. He therefore favoured 
putting it on the ground and protecting it in some way. 
In the Cannock area there was a considerable number 
of small holdings. These were most difficult to deal 
with, as they were some 200 yards to 300 yards apart, 
and involved long lengths of low-tension lines. No 
reference had been made in the paper to gas and oil 
competition, and he was surprised that not more than 
53 per cent. of the buildings had been connected after 
seven years. 

In reply, Mr. V. A. Pask said that was a sharp 
contrast between the older conservative generation of 
farmers and the more enterprising younger men. This 
should solve the difficulty of getting electricity adopted. 
The cost of servicing cookers in a rural area was a 
serious matter, and in Norwich the cost was 8s. per 
annum. This was, however, a great improvement on 
the figure of 20s. of a few years ago. The Norwich 
rural area was not yet paying its way, and it was felt 
that a halt should be called before dealing with the 
smaller communities or isolated premises until the area 
now developed had operated for a few years. The 
Government grant had not been added to the calcula- 
tions, as it was desired to show the position without it. 
He agreed that the bulk of troubles on overhead lines 
were due to lightning; experiments that were being 
made to overcome them showed distinct promise. 


Domestic REFRIGERATION. 


The meeting on Thursday morning, June 3, was held 
at the Grand Hotel, when a paper on “ Domestic Elec- 
trical Refrigeration was read by Messrs. W. F. T. 
Pinkney and A. J. Ryan. The recognition of the need 
for refrigeration had developed in this country later 
than in warm and humid climates, but even if tem- 
peratures of 50 deg. F. or less could be maintained in 
suitably constructed larders it was impracticable to 
render them either moisture-proof or free from air- 
borne organisms. It was important that domestic 
refrigerators should be as free as possible from break- 
down, as with a thermostatically controlled machine 
any failure to operate might not be noticed for some 
time and might lead to temperatures rising above the 
limits of safety. Effective heat insulation and free- 
dom from air leakage were essential, as was free 
internal-air circulation. All parts must be easily 
accessible for cleaning, and no moisture must be 
allowed to leak into the heat-insulating material. 
The coils and parts containing the refrigerant must 
be of such solid construction as to ensure that no 
harmful gases escaped. Freon was being used instead 
of sulphur dioxide for this purpose, but its lack of 
odour made it difficult to trace leaks. The internal 
capacity of the refrigerator should not be less than 
3 cub. ft., and the outside dimensions should be as 
small as was compatible with sound construction and 
adequate heat insulation. 

Although the annual electricity consumption of a 
refrigerator was not as large as that of a cooker or 
water heater, it carried a large margin of profit because 
it mainly operated during the summer months or at 
night. The diversity factor was as high as 83 per 
cent., so that the load obtained even from a relatively 
|high refrigerator saturation would not entail any 
j additional distributor capacity. A 3-cub. ft. refrige- 
rator would consume about 300 kWh per annum, so 
| that the sale of 100,000 refrigerators during the next 
| twelve months would add 30,000,000 kWh to the 
consumers’ consumption with a negligible increase in 
maximum demand. 
| refrigerators to the public, the authors considered that 
| considerable stress should be laid on their cheapness 
| per cubic foot as well as on their efficiency. Other 
| points of importance with electric refrigerators were 
| their silence, absence of products of combustion, 
jand the ease with which they could be placed at any 
convenient point. 

The necessary compression of the refrigerant and its 
| subsequent expansion into gas could be effected either 
mechanically or non-mechanically by absorption. The 
only practical method of driving the compressor, used 
| in the first system to maintain the desired pressure in 





well the condenser and evaporator, was the electric motor, 
As regards lightning, he urged the more | and as the capacity of the compressor, evaporator and | 
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tion, even under warm weather conditions, they were 
started and stopped automatically by thermostats 
In the absorption type of machine the refrigeration 
was more or less continuous. A very high degree of 
engineering skill was applied in the production of com- 
pression machines. Pistons and cylinders were ma- 
chined to limits of between 1/10,000th and 2/10,000th 
of an inch, and the necessary pressures were main- 
tained without the use of piston rings. An interesting 
development was the placing of the whole of the 
mechanism, including the motor, inside an_her- 
matically sealed steel container. 

The discussion on this paper was mainly sustained 
by members of the Electrical Association for Women, 
including Miss Caroline Haslett, and was largely con- 
cerned with the importance of developing the use of 
electric refrigerators from the points of view of comfort 
and health in the home. Among the points made was 
the suggestion that the hiring charges should be 
uniform throughout the country, it being pointed out 
in this connection that there was a great difference in 
the interest taken in the subject in different districts. 
The need for instruction in the correct use of the 
apparatus was also stressed. 

Mr. L. L. Robinson pointed out that the highest 
consumption of a refrigerator occurred when the doors 
were opened. It was false economy to shut down 
a refrigerator in the winter; the cost of re-servicing 
was higher than that of the electricity saved. In 
some of the older high-class refrigerators, the evapora 
tors were made of brass, with silver-soldered connections, 
and he thought these would be more efficient than 
the pressed steel, which was at present in favour. 
A white enamelled finish was as bad a surface as 
could be devised. The periods between de-frosting 
suggested by the authors seemed rather long. The 
atmosphere in this country tended to be humid, and 
a weekly de-frosting would therefore be well worth 
while. He would like to know why Freon was not 
more used than sulphur dioxide. Was it more expen- 
sive, if more efficient ? 

Councillor H. A. Sale said that the introduction of 
first the cooker, then the water heater and now the 
refrigerator into middle-class houses of pre-war con- 
struction tended to a complicated and disfiguring 
wiring, if not a weakening of the structure. Manu- 
facturers should therefore consider the design of a 
combined cooker, refrigerator and water heater in one 
self-contained unit. Mr. J. L. Bernard insisted on the 
importance of the housewife being told that by keeping 
food at a temperature of not exceeding 50 deg. F 
protection from undetected deterioration was afforded. 
Larders were often warmer than was commonly sup- 
posed. 

In reply, Mr. A. J: Ryan agreed that it was desirable 
that purchase terms should be standardised. In 
dealing with the question of finish the psychology 
of the consumer had to be considered, and in any event 
there was little difference between brass and pressed 
steel. It was certainly better if de-frosting was con- 
ducted once a week. The advantage of Freon was 
that its boiling point was as low as — 21 deg. F., com- 
pared with + 14 deg. F. for sulphur dioxide. Its 
price was about the same, and it compared favourably 
with ammonia without having any of its vices. He 
was entirely in agreement with Councillor Sale on the 
wiring question. 

At the annual general meeting, which was held on 
Friday morning, June 4, Mr. W. J. Bache, chief engineer, 
Cheltenham, was elected President of the Association 











frequent use of a satisfactory type of self-reclosing | condenser, if run continuously, was three or four | 
awitch. 


times that required to produce the necessary refrigera- | Engineers at Leicester, on Tuesday, June 15. 





for the ensuing year. 








SHOE MACHINERY.* 
By B. P. Cooper. 


SHoEMAKING, which includes boots, slippers, and 
sandals, is a very ancient craft, but it is rather less than 
a century since machinery for this purpose was first 
used, and even then only to a very limited extent 
In the year 1810 there arose the need for large quan 
tities of boots for the troops engaged in the Napoleoni 
Wars, and to meet this, the elder Brunel invented th: 
first riveting machines, which attached the uppers to 
the soles by nails which were driven and clenched 
The machine enabled the operator to produce four pair= 
of shoes per day. After the wars these machines fell 
into disuse and were ultimately destroyed in a fire 
In 1841 Elias Howe invented a lockstitch sewing 
machine for sewing together the components of uppers. 
this operation being known to the trade as * closing. 
In the year 1858 a very important invention was mad 
by Lyman R. Blake, who owned a small closing factor} 
in Abringdon, Mass., U.S.A. This was a machine for 
sewing the sole, called the Blake sewer. The shoe was 
lasted by hand, the last was then withdrawn from th: 
shoe and the shoe put over the * horn ” of the machin 
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and sewn with a chain stitch. This practice still exists | 
and shoes so sewn are still known as “ Blake sewn.” | 
Thomas Crick, who may be regarded as the father of | 
the present Leicester shoe industry, began experi- | 
menting with riveted bootmaking. Crick, whose | 
occupation as a “ translator ’’ was to convert old shoes | 
into new, tried screwing an iron plate on the bottom of | 
his last, and clinching his rivets against it. The inven- | 
tions up to the year 1872 caused shoes made by riveting | 
and by Blake sewing to be less comfortable than those | 
made by the hand craftsman. To Charles Goodyear | 
(1872), of the United States, we owe the invention of ! 
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machinery for making shoes following the hand process, 
and these machines and shoes are still known by his | 
name. . 
Lasts, the common foundation for all shoes, are 
graded into all the sizes and widths now commonly 
ised in the trade, but modifications in their shape lead 
to drastic alteration in style of footwear from time to 
time. The upper of a shoe may be considered as a unit 
ommon to all the various processes used for attach- 
nent. The methods of construction known as Blake 
sewn, riveted, screwed and stitched, Goodyear welted, 
turn shoe, Littleway process, and Littleway lockstitch 
are among those most commonly employed. Figs. 6 
and 7, illustrate in section the Blake (machine sewn) 
and Goodyear methods. As some 400 different machines 
are used in the shoemaking industry, this paper can 
only deal with the operation and construction of those 
machines of the greatest interest to mechanical engin- 
eers. The largest machines used in the trade weigh 
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over 2 tons, and the smallest machines only a few 
pounds. Some of the machines are very complicated 
in construction, and one contains as many as 3,000 parts. 

Goodyear Process.—No less than 150 machines are 
used to produce the Goodyear welted shoe, each being 
of a distinctive type for a particular operation. Before 
a particular style of shoe can be put into production, 
a set of models or patterns, representing the outline of 
the soles and each piece which forms the upper, must 
be designed. These are produced by hand in one 
particular size only, by the designer. The universa| 
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pattern grading machine, dealt with in more detail 
later, is employed to produce, from the initial 
pattern, the complete range for all the other sizes. 
A machine, the clicking press, blanks out the pieces 
of leather and lining which go to make the upper of 
ashoe. The knives or dies are light in weight, otherwise 
they would damage the delicate leather when moved 
upon it. The machine has a beam which is caused to 
descend and press the die through the leather, which is 
laid out on a wooden block. The beam may be swung 
either to right or left, as desired, and the die so placed 
that the view of that part of the leather to be operated 
upon is not obstructed by it. A clutch release handle 
serves the double purpose of (1) providing a means of 
swinging the beam in its horizontal plane, and (2) at 
the appropriate time, by downward movement, causing 
the release of the single-revolution clutch. 

The dies also give to the leather location marks to 


aid in the assembly of the components. On examining | frame ; a feed chain carries the work from the gauging 
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a shoe, no raw edges are seen, due to the fact that an 
allowance is made in the size of the pieces so that the 
edges may be thinned down, cemented, and folded 
under. Machines not illustrated perform the skiving, 
folding, cementing, and finally hammering down of the 
edges. The toe caps and other parts of the uppers 
are passed through perforating machines. One type 
has the design assembled as a series of punches, which 
give the required ornamentation at a single stroke, and 
the other type has a single punch or small combination 
of punches, which repeat a design upon the work as it 
is fed forward, very much as in a sewing machine. The 
uppers are now sewn together in machines of well-known 
type. Eyelets are assembled by machines, which 
deliver them to a hole prepared by a punch, and clinch 
them, The upper is now laced by means of a machine 
which passes strong twine through the eyelets and ties 
it automatically, so preventing the upper opening when 
it is stretched on the last, 

The soles, “ insole ” and “ outsole,”’ are first blanked 
by dies from the back of a hide by a revolution press. 
The layers of a heel, known as “ lifts,”’ are similarly 
blanked out and in a heel-building machine are secured 
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together by nails or cement. The heels, while still 
unattached to the shoes, are heavily compressed in 
another machine to impart the correct shape for seating 
.on the shoe and to give greater wearing propertics. 
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The soles meanwhile are made more exactly to the 
required shape by a planet rounding machine in which 
the leather sole is held between clamps and caused to 
rotate against a knife held on an arm mounted in such 
a way that it follows the outline of a pattern. The 
soles are now passed through an evening and grading 
machine. Leather is not equal in substance all over, 
and so the soles vary in thickness and may also be 
thicker in one portion than in another. The finished 
soles must be parallel and of known thickness, but it is 
not economical to split down a number of soles indis- 
criminately to a given substance ; instead, each sole 
is made parallel by splitting it down to its thinnest 
portion and then stamping the substance on the sole. 

The Nichols evening and grading machine effects 
this. It consists of a pair of gauging rolls, and, at the 
other end of the frame, a second pair of rolls which 
feed the work on to a splitting knife bolted to the 
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rolls to the splitting rolls, the distance between these 
being a few inches greater than the length of the largest 
sole. These two pairs of rolls and the feed chain are 
constantly driven at a uniform speed. Immediately 
in front of the splitting rolls is a stamping mechanism 
which carries a disc having a range of stamps on its 
circumference ; this mechanism is tripped by each sole 
as it passes through the machine. The disc is then 
driven down by a spring until the stamp on its lower 
edge strikes the sole, immediately after which the disc 
is lifted up again by means of a cam. 

The sole is fed by the operator into the gauging rolls 
which measure its thinnest portion as it passes between 
them this measurement being transferred to a rack 
above the slitting rolls. On this rack is mounted a pair 
of wedges, in steps of J, in. These wedges work above 
a similar pair secured on the bearings of the upper 
slitting roll. The rack is so actuated that it only 
moves to register decreasing movements transmitted 
from the gauging rolls, which movements select the 
corresponding stamp by rotating the disc, so that as 
the sole continues its passage through the machine, it 
is split and stamped to the measured substance. A dial 
in fall view is rotated to indicate the substance. The 
operator feeds the work with his left hand and takes it 
with his right hand as it leaves the splitting rolls ; 
then, from the indicator reading, places it in one of a 
series of bins according to its substance. Part of the 
equipment of the hand shoemaker was a tub of water, 
into which he placed his soles for “ tempering.’’ The 
modern sole-tempering machine gives the desired 
temper in a fraction of the time of the former method, 
due to the fact that the machine employs water at a 
preasure of up to 1,500 Ib. per square inch. 

The insole of a Goodyear welted shoe must receive 
a channel of special shape, which serves as a guide for 
the welt sewer and as a means of allowing the stitch 
to penetrate to a considerable depth into the substance 
of the leather. The channel consists of a slit along 
the edge of the insole about } in. towards its centre, 
and at an appropriate distance from this slit and 
farther from , & small groove is made along 
the surface. This channel and its purpose are made 
clear in Fig. 10 e. The lip and channel are cut in one 
machine and the outside cut is then opened up in 
another machine known as the lip-turning machine. 
The soles are moulded between shaped metal moulds to 
give them the contour of the t. The machine 
employed exerts a pressure of some 60 tons, and one 
sole is under pressure while the other of a pair is being 
loaded. 

The insole is tacked to the last as shown in Fig. 10 a. 
The tacks are withdrawn after serving the purpose of 
locating the insole while the shoe upper is being added. 
The shoe uppers, right and left-handed, are fitted to 
their appropriate last and attached at the back by 
means of one very thin tack. These tacks, as are other 
tacks and nails used in shoe construction, are peculiar 
to the trade. Very close limits of size are needed, the 
assembling tack, ‘bor example, being made from wire 
0-036 in. in diameter. Its slender wire and long point 
prevent permanent disfigurement of a delicate upper, and 
the rounded head prevents that portion from scratching 
adjacent shoes as they progress. The finest lasting 
tack numbers some 36,000 to the pound. The heads 
are made to a tolerance of + 0-002 in. in diameter and 
in head thickness. The overall length is maintained 
exact to within + 0-008 in. Suitable stiffening pieces, 
counter and toe boxes, are inserted between the shoe 
lining and the upper leather at the heel and toe respec- 
tively. The counter is inserted before the upper is 
fixed to the last, and the toe box afterwards. The 
counter is usually made of fibre board and the toe box 
of fabric impregnated with celluloid. 

The upper is now “ pulled over” by the aid of the 
pulling-over machine, which has five sets of pincers, 
so placed that one operates at the toe end of the upper 
and two at each side near the toe. Around the outside 
of these pincers are a series of polished-metal wipers 
ind the tacking mechanisms. In the space between 
the pincers is the insole rest which serves to resist the 
pull of the pincers. In the operation of pulling over, 
the operator guides the upper down into the pincer 
jaws until the insole reaches the insole rest. He then 
starts the machine by a pedal. The upper is gripped by 
the pincers, and pulled down to the last. The machine 
then stops. The shoe is now in the same position in the 
machine as when worn ana the operator can view it 
from above. By hand manipulation of the pincers, he 
is able to correct the disposition of the upper, if neces- 
sary. Then he again depresses a pedal; the pincers 
move inwards towards each other, drawing the leather 
securely around the last, and simultaneously tacks are 
driven automatically on each side and one at the toe. 
These hold the upper securely in position and are not 
fully driven in, being afterwards removed. 

The shoe is now ready for lasting. The heel seat 
and the toe are considered as particularly difficult 
portions of a shoe to last properly. Of the machines 


for side lasting, one employs tacks and the other 
staples, which the machine forms and drives as it runs. 
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These tacks and staples are inserted individually after 
the pincers have closed on the upper and pulled it to 
conform to the last with a predetermined tension. The 
heel-seat lasting machine operates in a different manner. 
The last is placed on a peg held on a jack, and the 
shoe thus held is swung into a moulded band clamp. 
The cycle of operations is as follows: the jack is 
locked ; the band closes round the upper and exerts 
heavy pressure to bed the upper and stiffener to the 
last ; a pair of hinged wiper plates moves forward over 
the back, and at the same time closes over the sides 
and thus folds the upper over the heel seat. The plates 
are now withdrawn and the operation of wiping is 
repeated when the shoe has been slightly elevated so 
as to cause a heavier pressure which flattens out the 
pleats caused by folding the material about the circular 
end of the last. While the wiper plates are closed, 
22 tacks are driven simultaneously through holes in 
the plates, passing through the upper, stiffener, and 
insole, and clinching on a metal plate fixed to the last. 
After return to the open position, the machine stops. 
All this takes place in 1} seconds. 

Unlike the lasting tacks used in other parts of a 
Goodyear shoe, those at the heel seat are retained in the 
finished shoe. The tacks of a Blake sewn shoe are also 
retained and the clinched ends inside the shoe are 
covered by a sock extending the full length of the sole, 
whereas in a Goodyear shoe it is only necessary to 
insert a sock at the heel. The lasting tacks are removed 
at the time of sewing the welt. A surplus of upper 
leather which is allowed for correct lasting is now 
trimmed off by a machine in which a small knife cuts 
away the excess and simultaneously a small hammer 
operating in conjunction with the knife beats the 
leather smooth at the sides of the shoe. The shoe now 
passes to the pounding-up machine, which hammers 
the leather, particularly at the counter, so that the 
shoe conforms exactly to the shape of the last. 

The next operation is done in the Goodyear welt- 
sewing machine. The welt is a strip of leather supplied 
to the operator in a continuous ribbon. It is sewn 
along the edge of the shoe, beginning where the heel is 
placed and ending at the same spot on the opposite 
side (Fig. 10c). The welt is sewn from the inside lip 
of the insole, so that the needle and thread pass through 
this lip, the shoe upper, and the welt, and thus securely 
unite all three. The needle is curved to a radius of 
approximately 1 in. The stitch does not pass to the 
inside of the shoe, but only through a portion of the 
insole. The shoe is presented to the machine with the 
upper facing downwards and the operator guides the 
shoe by contact with a small foot against the inside 
lip, but the machine does the actual feeding, thereby 
automatically regulating the pitch and tension of the 
stitch. As the thread is fed it passes through molten 
wax and is impregnated with a wet-weather resisting 
substance. 

The surplus portions of the upper, insole lip, and welt 
are now cut away by the inseam-trimming machine, to 
a point just proud of the welt stitching. A welt-beating 
and slashing machine now comes into operation, in 
which a little hammer is vibrated very rapidly and a 
small knife slashes the welt with small diagonal cuts 
at the edge of the welt at the toe portion, so that it 
will lie in a plane parallel to the bottom of the insole, 
and also lie correctly at the toe. The bottom filling is 
now placed in the cavity on the top of the insole 
bounded by the inner wall of the inseam (Fig. 10d). 
This filling is inserted in a plastic condition and will 
later adhere to the soles as its volatile component 
evaporates. The outsole is coated with a rubber 
cement which, when tacky, is applied with its flesh 
side to the shoe and then placed in the sole-laying 
machine where suitably shaped ribber moulds, which 
conform to the sole of the shoe, press the outside to the 
shoe bottom and welt. In this position the shoe is 
allowed to remain long enough for the cement to set 
and cause proper adhesion. 

The next operation is that of trimming the outsole 
and welt to the outline of the shoe and simultaneously 
cutting a channel near the edge and on the top of the 








outsole by the Goodyear universal rounding and 
channelling machine. At this operation that portion 
of the sole at the heel seat has no attention. The heel 
seat is now nailed or pegged securely to the insole, 
and after this the surplus leather on the edge is trimmed 
off. The channel cut earlier on the outsole is now 
opened up preparatory to the sewing of the outsole 
to the welt. The latter operation is performed in a 
rapid lockstitch machine. The latest model of this 
machine is capable of sewing 1,000 stitches per minute, 
and the pitch of the stitch may be varied from 20 per 
inch to 4 per inch, according to the style of shoe, light 
or heavy. A quick hand craftsman used to sew a shoe 
in 47 minutes, whereas the time for the machine is 
10 seconds. 

Two waxed threads are employed to make the lock- 
stitch, as distinct from a chain stitch, which is formed 
by looping a single thread. One thread is carried on 
a bobbin in a shuttle above the work, and the other is 
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machine the feed is automatic and the needle and awl 
are curved to allow of sewing close to the upper. The 
stitching now lies in the channel of the outsole on 
the one side, and on the welt surface on the other. The 
channel is now cemented and closed, and passed to the 
levelling machine, which may either employ a vibrating 
roll under heavy pressure, or a rocking dead pressure. 
In both cases the shoe is jacked by resting at the 
heel end on a pin, which enters a hole in the last, and 
on a pad at the toe end. 

The shoe now receives its correct size of heel, which 
at this stage is without its top piece or top lift. The 
heel is attached, whilst the shoe is still on the last, by 
a machine which uses special nails driven from the 
outside towards the plate on the last. Ladies’ wooden 
heels have to be nailed after the shoe is removed from 
the last. In the case of nails driven from the outside, 
it is the custom to leave a short length protruding 
above the heel so as to retain the top lift, which is 
now placed in position and pressed down by a mechanism 
provided in the heel-attaching machine. The top lift 
is now made secure to the heel by what is known as 
slugging, or alternatively it is attached by Cutlan 
nails. The former operation consists of driving short 
lengths of brass or steel wire, which the slugging 
machine cuts off from a coil and drives. 

The final finishing operations are carried out on a 
group of finishing machines. The heel, except in the 
case of a wooden heel, is trimmed to correct shape and 
size, For this a two-bladed shaped cutter 
runs at 6,000 r.p.m. The cut, in addition to the heel, 
includes the sole at the heel seat. The top is used 
as a guide laterally, and in the forward direction the 
upper serves the same purpose. The front or breast 
of the heel, which extends across the sole, is trimmed 
by a knife which operates vertically. Stops provided 
in the machine ensure that the breast shall be com- 
pletely trimmed to the sole and that the knife shall 
not cut into the sole. The edge or fore part of the sole 
is now trimmed to the desired shape by formed cutters 
running at 10,000 r.p.m. The trimmed surface is then 
sandpa on a machine which employs felt rolls 
covered with moulded sandpaper. 

The edge of the sole is now inked and set. “ Setting ” 
is the operation of rubbing the edge of the sole with a 
heated iron pressed hard against it, thus moulding the 
edge to the shape of the iron and closing the pores of 
the leather to resist water, and the automatic edge- 
setting machine is a very good example of the appli- 
cation of hydraulics to machinery. Many other opera- 
tions are performed in connection with the finishing of 
a shoe, but these are rather for appearance than utility. 
The author has outlined only one of many systems of 
shoemaking, but as this particular one, the Goodyear, 
follows approximately the best method of making 
shoes by hand, it is chosen as typically good tice 
and because many of the operations descri are 
common to other systems. 

(To be continued.) 








THE COKE-RESEARCH COMMITTEES 
OF THE IRON AND _ STEEL 
INDUSTRIAL RESEARCH COUNCIL. 


Amone the contributions considered at the recent 
annual general meeting of the Iron and Steel Institut« 
was a report of the Coke Co-ordinating Committee to 
the Blast-Furnace Committee of the Iron and Steel 
Industrial Research Council. This was entitled “ The 
Work of the Coke-Research Committees of the Iron 
and Steel Industrial Research Council,” and was 
presented by the authors, Messrs. E, C. Evans and 
J. M. Ridgion, on Friday, April 30. The report, which 
is in the form of a bound handbook of 62 pages, states 
that the present annual expenditure of the Midland, 
Northern, and Scottish Coke-Research Committees ix 
about 4,5001., and is met from the funds of the Iron 
and Steel Industrial Research Council. Contributions 
are also made by the iron and steel, coal, coke, gas and 
chemical industries concerned with the problem in the 
several areas, while a grant is received from the Depart 

ment of Scientific and Industrial Research. The Coke 

Research Committees conduct their work in labora- 
tories housed in the University of Sheffield, Armstrong 
College, Newcastle, and the Royal Technical College. 
Glasgow. The main objectives of the Committees, th« 

work of which—up till December, 1936—is summarised 
in the Report, are to devise methods of testing coke 
which will express its value in the blast-furnace ; to 
investigate the factors determining the quality of 
coke ; and to devise methods of improving the quality 
of coke in practice. 

In the sections devoted to the testing of coke, it Is 
stated that the shatter test has proved useful, but 
it is considered not to be in itself completely satis- 
factory as a measure of the strength of coke, and that 
physical tests of the fuel should deal with both shatter 
and abradability properties. Size, density, apparent 
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gases are all properties of coke which may have some 
significance in blast-furnace operation. Attempts have 
been made to correlate the results of reactivity deter- 
minations with those of blast-furnace operation, and to 
co-ordinate such determinations with melting efficien- 
cies in the cupola, the tests being made under controlled 
conditions and accompanied by determinations of the 
rate of melting, fuel consumption, gas and metal 
temperatures, and quality of iron. The results, how- 
ever, have been inconclusive, and, if anything, the 
information available suggests that cokes of high 
specific reactivity to gases are not desirable for cupola 
or blast-furnace practice. At the same time, the Report 
adds, many blast-furnace managers are strongly con- 
vinced that a reactive coke is desirable, and it may be 
that this opinion is based on the rapid increase in the 
rate of drive of a furnace, accompanied by an increased 
rate of combustion of coke in the hearth, which takes 
place when a good blast-furnace coke is substituted 
for a poor one. It is pointed out, however, that the 
data contained in the Report suggest that the increased 
rate of combustion of the coke in the hearth may be 
due to factors of blast-furnace operation rather than 
to the reactivity of the coke, but as very little explora- 
tion of the blast-furnace hearth has been made, any 
such explanation put forward must be tentative. 

At the moment it is not possible to specify quantita- 
tively the qualities desirable in a blast-furnace coke, or 
to say more than that it should possess : (a) uniformity 
in size and absence of preeze; (6) a high abrasion 
index ; (c) a high shatter index; (d) a high calorific 
value and low moisture, ash and sulphur contents— 
sulphur being of greater importance in smelting rich 
ores with low slag volume ; and (d) low phosphorus for 
hematite practice. 














PorTAL OF AVALANCHE SHED. 


In the sections dealing with the factors determining 
the quality of coke, the importance of the character of 
the coal and of the carbonising conditions are empha- 
sised. The character of the coal is influenced by its 
ultimate analysis, the proportion and distribution of 
banded constituents, its properties within the plastic 
range, its size (generally, crushing below } in. is advan- 
tageous), and its moisture and ash contents. Carbonis- 
ing conditions are influenced by the method of charging, 
the rate of heating, the maximum temperature attained 
by the coke, and the size and dimensions of ovens. Of 
these factors it is considered that the most important is 
the chemical constitution of the coal. Coking coals of 
high rank and of high carbon/hydrogen ratio give 
strong cokes, but the relationship between the carbon/ 
hydrogen values and the coking properties is compli- 
eated by variations in the proportions and properties 
of the banded constituents of different coals. It is 
agreed that the coke-making properties of a coal are 
linked up with its properties when heated to tempera- 
tures during which plasticity persists. The plastic 
range has consequently been the subject of detailed 
study by all the Coke Research Committees, and a 
number of different methods have been used for its 
investigation. One of the most useful is the deter- 
mination of the swelling power of coal, and the Midland 
Committee has recently shown that a relationship exists 
between the swelling power and the ultimate analysis 
of a coal, the hydrogen content, in particular, playing 
an important part. At the same time, it is difficult to 
express the results of this work in general terms, 
particularly as regards coals with carbon contents lower 
than about 86 per cent. With such coals, the proper- 
ties of their cokes are modified by so many factors that 
their behaviour cannot be forecast, and investigation 





coal, 

Methods which have been used to improve the cokes 
from given coals include: (a) the substitution of top- 
charging the ovens for cake-charging ; (b) the use of 
faster rates of heating than in pre-war practice ; 
(c) blending with other coals, or with fusain, durain, 
coke dust or anthracite ; and (d) the addition of pitch, 
tar, and oils. Each particular coal must be studied 
separately to determine the most suitable carbonising 
conditions, Such a method of study is the only one 
which can be used pending greater knowledge of the 


| fundamentals involved, and all the Research Committees 


have carried out numerous small-scale experiments on 
the subject. Some years ago the Fuel Research 
Division of the Department of Scientific and Industrial 
Research showed that the coking power of weakly- 
caking coals could be improved by their partial hydro- 
genation. The cost of such a process, as at present 
practised, it is pointed out, is too high to allow of its 
adoption, but the subject is of such national importance 
that further exploration seems desirable. Supplies of the 
best coking slacks are rapidly becoming restricted, and 
the question of widening the range of coking coals is be- 
coming of increasing importance. There are a number 
of seams with excellent coking properties, but of high 
sulphur content. These present an interesting problem 
to coke technologists which could usefully be examined 
in collaboration with the coal-mining industry. 








RE-DECKING THE PENMAENMAWR 
AVALANCHE TUNNEL, LONDON 
MIDLAND & SCOTTISH RAILWAY. 


THE main Chester and Holyhead line of the London 
Midland and Scottish runs close to the sea coast 
between Penmaenmawr and Lianfairfechan, and 
traverses a tunnel through the Penmaenmawr moun- 
tain. At this point the sides of the hill are not only 
very steep, but are covered with natural screes con- 
sisting of blue shale and shattered granite, and of a 
very loose nature. As these screes might slide down 
on to the railway at any time, avalanche sheds have 
been built at each end of the tunnel. The design of 
the original sheds is shown in Fig. 1. It will be seen 
that they consisted of timber roofing which sloped 
from the side of the mountain to a wall with founda- 
tions in the solid sloping ground. This wall not only 
served as a support for the timber roof, but retained 
and protected the track from the sea. The timber 
roof was laid at a pitch of 30 deg. from the horizontal, 
and was thus effective in carrying the scree over the 
railway on to the shore below. 

These structures have, however, become due for 
renewal from time to time, and their construction has 
therefore been gradually strengthened, so that they 
now consist of steel plate girders of special shape, 
which are laid at intervals of about 8 ft. for a length 
of 145 yards on the eastern side, and for a length of 
50 yards on the western side of the tunnel proper. 
The portion of the tunnel between the two lengths 
of shed is cut through the rock for a length of 250 
yards, the total length of tunnel thus being 445 yards. 
As will be seen from Fig. 2, the girders form a sloping 
roof from the mountain to the sea wall, and are decked 
with close-packed baulks of greenheart, which rest on 
wall plates in the upper retaining wall on the top 
of which there is a layer of earth about 3 ft. thick. 

Recently, however, it was found necessary to renew 
or replace the timber baulks in the shed roof of the 
eastern section, and owing to the tendency for water 
to percolate through the timber construction to the 
detriment of the steel girders below, it was decided 
to substitute a 74-in. concrete roof reinforced with old 
permanent-way rails, as also shown in Figs. 2 and 3. 
To carry out this work an opening about 8 ft. long 
by 14 ft. wide has been made in one bay between two 
cross girders, and a Scotch crane has been erected on 
the roof. Staging has also been erected, and a Decau- 
ville track has been laid on the shed roof to facilitate 
the loading and transport of the material removed 
and required for the reconstruction. The materials 
are lifted and lowered at night into wagons standing 
on the running lines, by means of the crane operating 
through the opening. 

This work, which will proceed in sections, and will 
occupy from three to four years, is being carried out 
under the supervision of the District Engineer of the 
London Midland and Scottish Railway at Bangor, 
Mr. C. R. Irving, to the requirements of Mr. W. K. 
Wallace, Chief Engineer. We are indebted to Mr. 
Wallace for the information which is given above. 








GENERATION OF ELEcTRICITY IN Great Brirarn,— 
During the first five months of 1937 the total amount of 
electricity generated by authorised undertakers in 
Great Britain was 9,647 million units, compared with 
8,558 million units for the corresponding period of 
1936. The difference of 1,089 million units represents an 





increase of 12-7 per cent. 
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THE DETERIORATION OF 
STRUCTURES IN SEA WATER. 


Tue special committee, appointed in 1916, by the 
Institution of Civil Engineers to investigate the deterio- 
ration of structures of timber, metal, and concrete in 
sea water issued its first report in 1920, and since this 
date fourteen further reports have been published. 
The fifteenth report, which contained a review of the 
whole of the work of the Committee down to the year 
1934, together with the conclusions which could be 
drawn from the results obtained, was issued last year 
and was commented upon in our columns at the time.* 
Recently, a sixteenth (interim) report,t which takes 
up again the detailed account of the investigations, 
and follows their subsequent progress, has been pub- 
lished. As usual, the present report, which is dated 
July, 1936, is divided up into a number of sections, 
and in that dealing with the work on the protection 
of timber during the years 1933-36, Professor George 
Barger, F.R.S., states that experiments made at 
Plymouth confirm in a striking manner the suspicion, 
which arose from tests in tropical waters, that small 
quantities of certain poisons stimulate the activity of 
Teredo. The samples treated with creosote alone or 
with creosote plus 0-3 per cent. of D.M. (chloro- 
dihydrophenarsazine) were free from T'eredo, whereas 
creosoted samples with less D.M. (0-01 per cent. and 
0-1 per cent.) all showed T'eredo channels. Another 
curious fact was that the higher proportions of carbazolé 
also appeared to encourage attack. Posts treated with 
ereosote plus 2-3 per cent. of carbazole were free from 
Peredo, whereas those with more of this compound, 
namely, 3-5 per cent. and 5-3 per cent., were all 
attacked. 

Of nine blocks returned from Takoradi, Gold Coast, 
in October, 1935, after four years’ exposure, one block 
of the group of three specimens, treated with creosote 
alone, contained T'eredo, owing to defective impregna- 
tion. The second group of three blocks treated with 
creosote plus 3 per cent. of D.M., were free from Teredo, 
while the remaining three specimens which had been 


treated with creosote followed by a bath in naphthalene, | 


were all attacked. The inferiority of naphthalene to 
creosote, however, had already been noted on a previous 
occasion. Pieces of piles and walings of Memel and 
pitch pine creosoted and exposed for about 40 years 
at Southampton Docks, were also recently examined. 


The creosoting had evidently been superficial, and the | 


interior was in some cases completely eaten away by 
Limnoria (Teredo is not encountered at Southampton). 
Other timbers still in situ, and about 12 years old, 
showed but slight damage by Limnoria, and they may 
have been better impregnated. Untreated greenheart 
and jarrah, 23 years old, were also in good condition. 
It appears that, at Southampton, creosote affords con- 


siderable protection against Limnoria, since an un- | 


creosoted plank, spiked to creosoted struts, was almost 
entirely eaten away. 
Another section of the report deals with galvanising, 


and it is pointed out that the galvanised-steel plates | 


exposed at Southampton by the Committee in 1924, 
which showed high resistance to corrosion at half-tide 
level and when completely immersed, were heavily 
coated with zinc. As it had been found that the pro- 
tective value depended upon the thickness of coating, 
it was considered of interest to compare the thickness 


of zine on the test-plates with that on various com- | 


mercially galvanised articles purchased at random. 
In a communication by Dr. J. Newton Friend, it is 
shown that in some of these commercial coatings, the 
amount of zine is very small, being as little as one- 
quarter the amount per unit area on the Committee's 
plates, which were more heavily galvanised than any 
of the articles tested. 

Further reports have been received from the Building 
Research Station on the deterioration of reinforced- 
concrete test-pieces in sea water, Two inspections have 
been made, under the direction of Dr. R. E. Stradling, 
since the compilation of the fifteenth report, and it is 
stated that further deterioration has been noted in the 
main series specimens, which had been exposed for 
64 years at Sheerness and Watford. The number of 
eracks had increased proportionately with the age. 
It is concluded that when the results are taken as a 
whole, no one cement shows marked superiority. 
Resistance increases with richness of mixture, and 


concrete of dry consistency is more resistant than that 
It is intended to continue this | 


of normal consistency. 
series of tests for as long as they give results of interest. 
A report on an inspection of a reinforeed-concrete 
wharf at Kinlochleven, Scotland, in which a high- 
alumina cement had been used, has been presented by 
Mr. Halcrow. This states that after seven years, the 
concrete framework and piles are perfectly sound and 
show no signs of decay as far down as could be 
examined. 


* See ENGINEERING, vol. cxli, page 352 (1936). 
+t Deterioration of Structures in Sea Water. 
H.M. Stationery Office. 


London : 
Price 6d. net. 
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Data resulting from a number of parallel investiga- 
| tions, which are under way in the United States and 
| elsewhere, are briefly commented on in the Report. 
| The Marine Piling Sub-Committee of the American 
| Railway Engineering Association draw attention to a 
serious extension of marine timber-borer attack in 
New England waters. Chelura, which had previously 
been found comparatively rarely in the United States, 
is now @ serious menace on the north-east coast, 
especially in Boston Harbour, where Limnoria and 
Teredo are also showing increased activity. The last- 
named two borers are moreover extending northwards, 
| heavy attacks having been observed in the Gulf of the 
| St. Lawrence and Newfoundland. Brief abstracts of 
| reports on marine-borer problems prepared by Mr. W. F. 
Clapp, of Duxbury, Massachussetts, are also included. 
In one of these, Mr. Clapp points out that the presence 
of untreated piles in a harbour will ensure a rich fauna 
of borers and is, therefore, disadvantageous to treated 
piles. He favours legislation to eliminate untreated 
timber from certain localities. The Committee’s com- 
ment on this is that such a course is probably more 
desirable in the United States than in Great Britain. 














NOTES ON NEW BOOKS. 


Tue practical value of the photo-elastic method for 
the determination of the distribution of stress induced 
on loaded structures is generally recognised, though 
the procedure would not seem to be so widely used 
as it might be. This is partly due to the fact that a 
full treatment of the subject involves a considerable 
}amount of mathematics, and partly on account of 
the cost of the apparatus available for the purpose. 
| Many engineers will therefore welcome the book which 
| Professor L. N. G. Filon has written under the title of 
| 4 Manual of Photo-Elasticity for Engineers, since the 
work is a succinct, yet adequate, account of the proce- 
dure to be followed in effecting determinations of stress 
by this means. Further, the author has succeeded in 
| presenting a non-mathematical treatment, which, it 
should be added, is not a mere abridgment of the 
| larger treatise which has already been published by the 
author and Professor E.G. Coker. As is to be inferred 
from the title, the manual is devoted mainly to a 
| description of the construction and the use of the 
| various instruments required for the purpose in mind, 
in addition to which the initial 29 pages contain an 
| instructive discussion on polarised light. The volume 
is thus self-contained in regard to the needs of those 
engaged on the application of the method in both 
engineering and physical laboratories, to whom the 
| book will be an addition to the original literature on 
| the matter when viewed from the practical standpoint. 
The potentialities of the procedure are by no means 
exhausted, as is indicated by the fact that at the time 
of writing this informative volume, Professor Filon was 
entitled to remark, on page 93, that “ gelatine has 
|never yet been employed in photo-elastic determina- 
| tions of stress,”’ since when gelatine models have been 


| utilised in the process of evaluating the stresses on the 
foundations of the Fort Peck Dam, in America. For 
students already acquainted with the practical aspect 
of the matter, a real value is attached to the many 
hints given on the possible extensions and improve- 
ments of the technique involved, as at various points 
in the discussion the reader is informed about both the 
advantages and the disadvantages associated with the 
different pieces of apparatus used in this kind of work. 
The manual is published by the Cambridge University 
Press, who have enhanced the value of the book by 
issuing it at the modest price of 5s. net. 


The channel steamer, as a ship type, is so peculiarly 
|a British development, and owes so much of its evolu- 
| tion to the initiative of British railway undertakings, 
that it is a little difficult to account for the dearth of 
| published matter on the subject, by comparison with 
| the literature of other branches of railway transport. 
| That there is such a scarcity of even semi-technical 
| works dealing with this highly refined class of vessel 
|is likely to be regretted by those whose appetite is 
whetted by perusing the little booklet, Ships of the 
Narrow Seas, by Mr. Edmund Vale, which has been 
prepared by the Publicity Department of the London 
Midland and Scottish Railway “ for gratuitous circula- 
tion among passengers and prospective passengers ”’ by 
| the services operated by this company to and from 
| Ireland, on the Firth of Clyde, and on the English and 
| Scottish Lakes. Within the limits of 60 pages, a 
quarter of which are occupied with illustrations and a 

map of the Irish Sea, the author has contrived to 
include a remarkable amount and variety of informa- 
| tion, general, historical, and occasionally technical, 
| while skilfully avoiding the semblance of a mere 
| reference book, although its value in this respect is 
| far from negligible. In two years’ time, we are 
| incidentally reminded, the company will attain its 
| centenary as operators of cross-channel steamer ser- 








| Vices, and the suggestion may, perhaps, be made that 
the occasion might be marked by a more detailed and 
documented survey of these essential links in the 
national transport system, of which the units represent 
some of the most notable achievements in contem- 
porary naval architecture. 





For a long time dissatisfaction has been felt in 
| schools and colleges with syllabuses in electricity and 
| magnetism. In many cases, particularly where public 
| examinations are concerned, these are largely obsolete 
}and academic, no attempt having been made to keep 
|up with either the knowledge or the practical impor- 
tance of the subject. As a result, the equipment of 
many laboratories is sadly behind the times and 
numberless boys are robbed of the chance of becoming 
familiar with everyday matters, such as the electrical 
equipment of the car, alternating-current supply to the 
household &c. Revolt against these conditions is sug- 
gested by the appearance of books such as Foundations 
of Technical Electricity, by Dr. E. Mallett and Mr. T. B. 
Vinycomb( London: Sir Isaac Pitman and Sons, Limited ; 
price 5s. net). This bold attempt to follow a rational plan 
will be welcomed by many, including even those 
who do not agree with all that is set forth. In a 
matter of this kind it would indeed be difficult to 
please every one; nevertheless, the authors are on 
sound lines. If there is a criticism to make, it is that 
too much is attempted, for some of the materia] might 
well serve for an advanced course. Too much, at the 
same time, has been omitted, for classical science is 
not necessarily unsuited to modern needs. There are 
five chapters : electric currents, condensers and electro- 
statics, electromagnetics—the motor effect—the gene- 
rator effect, chemical action, and electric currents. 
The work is well done, the illustrations are good, and 
the examples (with answers) are useful. College 
teachers and schoolmasters alike will find much of 
interest in this book, and many may be expected 
to use it. 

It is not always easy to review a book when its aim 
is not quite clear. The wrapper of Small Four-Strok« 
Aero Engines, by Mr. C. F, Caunter (published by Sir 
Isaac Pitman and Sons, Limited; price 6s. net), 
states that it has been written for students, ground 
engineers, and operators. If reviewed as a students’ 
textbook it is quite adequate, but the ground engineer 
or operator will require something more thorough 
than is possible in a book of under 90 pages, that 
attempts to deal with the products of some 29 firms and 
also devotes nearly 50 pages to general details and 
principles. In one of the most important sections, 
“ Details of Design and Construction,” as a result, 
probably, of the policy adopted by many British 
makers, the illustrations given are chiefly of American 
products. Detail photographs of three United States 
engines and also of two Continental engines are included, 
but none of English make. The information contained 
in this section is sound, but the space available does 
not permit of anything like a thorough treatment. 
Again, for the important subject of magnetos, under 
one page of type space is available, for which reason 
only one make is mentioned. The book reveals the 
substantial progress that has been made in light 
aeroplane engines, an example being cited of a machine 
having a cruising speed of 87 m.p.h. with a cost for 
petrol and oil of 0-65d. per mile. 








CATALOGUES. 


Induction Motors.—New sections, to add to and 
replace existing lists, are to hand from Messrs. Higgs 
Motors, Limited, Witton, Birmingham, 6, these relating 
to various types of induction motors manufactured by 
the firm. 

Ball Mills——The Hardinge Conical Ball Mill for 
Industrial Grinding is the subject of a well-produced 
catalogue issued by Messrs. International Combustion. 
Limited, Aldwych House, Aldwych, London, W.C.2, 
the excellent photogravures in which are a prominent 
feature. 

Self-Priming Pumps.—The G.G.G. self-priming pump 
is claimed by the makers, Messrs. Gilbert Gilkes and 
Gordon, Limited, of Kendal, Westmorland, to be the 
most efficient ring-type pump in the world. A new list 
to hand gives particulars of pump sizes and capacities fo! 
varying lists. 

Compressed-Air Engines.—Messrs. Holman Brothers, 
Limited, Camborne, have issued, in pamphlet form, 
extracts from articles regarding their Vee-type com- 
pressed-air engine, for which the claim is made that 
efficiency is well maintained in service. Accessibility 
is one of its important features. 

Metal Rectifiers —Attention is called to their metal 
rectifiers in five attractive catalogues issued by Messrs. 
Westinghouse Brake and Signal Company, Limited, 
82, York-road, King’s Cross, London, N.!. The 
several catalogues refer to metal-rectifier chargers fo! 
vehicles, for electro-plating, measuring instruments 
projector ares, and tor converting alternating current 
to direct current. 
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THE HUNTINGTON PUMPING STA- 
TION OF THE SOUTH STAFFORD- 
SHIRE WATERWORKS COMPANY. 


(Concluded from page 653.) 


Tue first part of this account of the reconstruction 
of the Huntington Pumping Station of the South 
Staffordshire Waterworks Company, though it 
dealt in the main with the deep-well pumping plant 
shown in Figs. 8 and 9, page 652, ante, and Fig. 1, 
Plate XXXII, ante, these drawings also showed the 





booster pumps and the water-treatment plant, and 








Fie. 13. 





priming the pump from the delivery main or when 
the pump is running with a closed delivery valve. 
The two well pumps have each a controlling 
sluice valve 10 in. in diameter on the delivery 
branch, and discharge into a common delivery main 
12 in. in diameter leading to the ozone absorption 
tower. There is a sluice valve to shut off the 
absorption tower, and in front of this is a branch 
with a sluice valve controlling the by-pass main 
direct to the booster pumps for use when the ozone 
plant is out of commission. The water passing up 
the ozone absorption tower discharges over a 





booster Pumps AND TREATED-WATER TANK. 





Fic. 14. 


it is therefore necessary to refer to these illus- 
trations in connection with the photographs of 
these units reproduced in Figs. 13 to 19, on this 
page and Plate XXXV. 

The general appearance of the booster pumps is 
shown in Fig. 13. They are of the two-stage type 
with single inlet impellers. The casings are of 
cast-iron and the impellers and guide passages of 
bronze with bronze renewable neck rings. The 
second stage impeller delivers into a spiral volute 
discharge formed in the pump casing. The motor 
and pump of each unit are mounted on a common 
cast-iron baseplate of box section. The pump 
bearings are of the ring-lubricated type, that at the 
suction end being water-cooled. The cooling water 
is taken from the first stage and returned to the 
suction inlet of the pump. A relief valve with 
test lever is provided on the cooling water pipes to 
prevent excess pressure on the water jacket when 


OzonE PLANT. 


submerged weir into a chamber, from which a pipe 
leads down to the treated-water tank ‘in the booster 
pump house. The booster-pump suction branches, 
which are provided with sluice valves 10 in. in 
diameter, are connected to the by-pass main from 
the well pumps, and, in addition, each pump has 
a separate suction pipe connection from the treated- 
water tank and fitted with a sluice valve and non- 
return valve 10 in. in diameter. There is also a 
dividing valve between the two pumps. Each 
booster pump has a sluice valve and non-return 
valve on its delivery branch, and the two pumps 
discharge into a common delivery main, which is 
connected up to the existing pumping main at 
Gentleshaw. In the new section of the 15-in. 
delivery main are fixed the Venturi tube, a retaining 
valve and a sluice valve, each valve being fitted 





with a by-pass and from the sluice valve by-pass a 


drain. On the pump side of the retaining valve 
there is an anchor pipe embedded in a mass of 
concrete to prevent any strain being thrown on 
the booster-pump casings in the event of a sudden 
stoppage due to a power failure causing a heavy 
recoil on the retaining valve. 

The Venturi recorder is a Kent “ A’ mercurial- 
type instrument with an equal space chart, rate of 
flow indicator and integrating counter. The instru- 
ment is fitted with a continuous-pressure recorder. 
The water level indicator on the clear-water tank 
is also a Kent instrument and is provided with 
high and low water electrically-operated signal 
lamps and alarm bells. A drain 10 in. in diameter, 
fitted with a sluice valve, is provided between the 
treated-water tank and the well so that the treated 
water can be returned to the well if it is desired to 
empty the tank for examination. Further, should 
the well.pumps exceed the output of the booster 
pumps the excess water is discharged by an over- 
flow to waste. A connection 10 in. in diameter is 
provided between the well pump by-pass main 
and the booster pump delivery main, so that the 
well pumps can be run alone, if desired, to empty the 
well should the water become dirty due to the flow 
from the adit being such as to disturb the silt at 
the bottom of the well. Under these conditions the 
well pumps discharge to waste. The treated-water 
tank has a capacity of about 20,000 gallons, and 
was made by building a brick wall, 18 in. thick, 
across the old boiler house and lining the walls 
where they formed part of the tank with fresh 
brickwork. 


The bottom of the tank was filled in with rubble 
to the desired level and then covered with concrete. 
Both bottom and sides were then lined with asphalt 
and the sides were protected with a brick wall 
4} in. thick. The major portion of the tank is 
covered with rolled-steel chequer plates supported 
on steel joists. That portion of the tank roof 
nearest the entrance door from the yard is in 
reinforced concrete, strong enough to take the 
weight of any part of the plant which may 
require to be passed over it. The tank is seen 
in the background of Fig. 13. The treatment 
involves the use of ozone and the plant was 
supplied, with various sub-contractors, by Messrs. 
Paterson Engineering Company, Limited, 83, 
Kingsway, London, W.C.2. This firm employs the 
Van der Made process of ozonisation, which is 
operated on a closed circuit. Ordinary atmospheric 
air is dried in coolers and drawn by the suction of an 
air compressor through the ozonisers. The ozonised 
air is delivered by the compressor into the base of 
the absorption tower where it bubbles upwards 
through the water and sterilises it. The water 
from the well being pumped through the tower 
is discharged over a submerged weir. The surplus 
ozonised air is trapped in the top of the tower 
from which it is then led back by a pipe to the 
coolers for further use, any make-up air being drawn 
into the pipe leading to the coolers through a special 
breather valve. 

It may not be out of place to refer to the principle 
of the apparatus before dealing with it in detail. 
The ozone is produced by subjecting the atmospheric 
air to a high-tension high-frequency electrical dis- 
charge, which causes a change in the molecular 
constitution of the contained oxygen from O, to O,. 
The additional molecule is easily given off and the 
oxidising activity resulting is thus used for sterilisa- 
tion. The ozonisation process is, of course, only 
employed for final decolorisation and sterilisation, 
and water containing solids and dissolved organic 
matter must be first treated by coagulation and 
filtration. The nitrogen contents of the air pass 
through the water, but are not dissolved in it, 
being trapped in the top of the tower with 
such oxygen as may have escaped ozonisation and 
withdrawn for re-circulation with fresh air. 

The ozonising apparatus is shown in Figs. 14 and 
15, on this page and page 712. There are 8 units, 
each consisting of 6 horizontal electrodes arranged 
in the triangular form seen in Fig. 14. The elec- 
trodes proper consist of stainless-steel tubes which are 
inserted in glass tubes and so supported in them 
that there is an uninterrupted annular passage 
between the two. The passages open at each end 





washout connection is coupled to a storm-water 


of the element into a sealed chamber with which the 
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inlet and outlet pipes communicate. The pipes 
to the right of Fig. 15 are the inlet pipes admitting 
cooled air to the ozoniser tubes, while those to the 
left are the ozonised air outlets and are coupled up 
to the suction of the compressors. The electrical 
terminals of the electrodes are contained in the inlet 
chamber and are visible, through the glass-fronted 
covers, in Fig. 14. The glass tubes in between 
the inlet and outlet chambers are immersed in water 
and are also visible through glass-fronted covers as 
shown in Fig. 15. The water is electrically earthed. 
The high-voltage high-frequency current supplied 
to the electrodes is discharged silently across the 
annular gap through the walls of the glass tubes 
to the water. The discharge passes, in con- 
sequence, through the air which is being aspirated 
along the annular passages and converts the oxygen 
into ozone. The casings are provided with a water 
control valve and drain, and each cell is fitted with 
a Neon warning lamp to show when it is in use. 
The supporting steel structure is surrounded by a 
perforated metal screen with doors to give access 
to the high-tension isolator and selector panel. 
These doors are interlocked so that, should the 
operator open one with the plant in operation, the 
frequency changer on the electrode circuit is stopped 
and the ozoniser is de-energised. 

Some comments may be here fittingly introduced 
on the considerations determining the choice of the 
other parts of the ozonising equipment. To obtain 
the best results from the ozonisers it is necessary 
to supply them with dry air, as moisture in the air 
has a tendency to foul the electrodes, thus reducing 
their efficiency, and it creates the possibility of the 
formation of certain oxides of nitrogen which could 
be taken into solution by the water. Three methods 
of removing the moisture from the air before ozonis- 
ing’ were considered. The first of these, viz., the 
passing of the air through desiccator chambers 
containing calcium chloride for absorbing the 
moisture involved the disposal of the spent solution 
from the desiccators. The local authority would 
not permit the waterworks company to discharge 
this into the sewers, and a proposal to evaporate it 
on trays in an electrically-heated chamber was not 
economically feasible. The solution contains about 
half its weight of calcium chloride and the recovered 
chloride would have an absorptive capacity of about 
75 per cent. only, compared with fresh material. 
The cost of the necessary current for recovery wiped 
out any economy resulting from the re-use of the 
material. The second method considered involved 
the use of silica gel as an absorbent for the moisture 
and meant that the desiccators would have to be 
duplicated. Each desiccator would work over a 
period of four hours at maximum output, while 
the other was being re-conditioned by forcing 
electrically-heated air through the medium. This 
method called for electric heaters with duplicate 
electrically-driven fans and cooling water to bring 
down the air temperature before reaching the 
ozonisers. 

The third method, viz., that of refrigeration, was 
ultimately adopted and it was decided to instal two 
coolers in series and duplicated refrigerating 
machines consisting of compressors with condensers, 
this scheme giving the cool dry air desired. The 
capital cost of the plant was higher than that called 
for by either of the other two methods, but the 
operating costs as regards electric power and cooling 
water were lower. The air compressors are seen 
at the left of Fig. 15 and the refrigerating plant in 
Figs. 16 and 17, Plate XXXV. The general lay-out 
of the whole ozonising equipment is shown in 
Fig. 1, Plate XXXII, anie. Referring to Fig. 16, 
the two air coolers are seen in the corner of the 
room, being identified by the oval lagged casing 
in which they are both contained. The casing 
is of steel and is fitted with an internal baffle to 
direct the air over the coils, through which the | 
refrigerant is passed, first in a downwards and then | 
an upwards direction on its way from inlet to outlet. 
It is understood that the air circuit is a closed one, 
the cooler being inserted in the pipe line between the 
top of the absorption tower and the compressors 
on the suction side of the compressor. The ozonisers 
are also inserted in this part of the pipe line. The re- 
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The interruption of the pipe line on both sides 
of the cooler is shown by the U-shaped pipes at 
the left hand of Fig. 16. The lowest of the two 
pipes coming through the wall is the return pipe 
from the absorption tower, and is distinguished by 
the breather valve, for making up any deficiency in 
the air supply, seen just inside the arched recess. 
This pipe is branched to one leg of each U-pipe. 
The other pipe is the connection to the air com- 
pressor, and is branched to the other legs of each 
U-pipe. These legs are each provided with a valve 
operated by a small motor which is automatically 
controlled from a panel. The object of the U-pipe 
arrangement is to reverse the flow of air through 
the cooler. The two cooling coils are made of 
solid-drawn steel tube, and are connected to the 
refrigerating plant by the lagged pipes seen in the 
upper part of Fig. 16, towards the right hand. 
These pipes can again be identified in Fig. 17, 
Plate XXXV, in which the duplicate refrigerating 
sets are shown. 

Each set consists of a twin-cylinder compressor 
with a steel cylindrical condenser casing fitted with 
a copper cooling coil. The compressors are driven 
by 14-brake horse-power motors through adjustable 
Vee-belt drives. The working medium is methyl 
chloride. Each refrigerating machine is connected 
with one of the cooler coils, and has valves on both 
the suction and delivery branches. Isolating valves 
permit either machine to be used in conjunction with 
either cooler in case of a breakdown. The valves 
are mounted on a board enclosed in a wood cabinet 
fixed above the refrigerating machines. The cool- 
ing water supply to each machine is only in use 
during the time the machine is running, and is 
controlled by an electrically-operated valve. Each 
machine is also provided with a cut-out switch in 
case of overload on the compressor. The motor- 
driven air valves on the U-pipes and the refrigerating 
machines are controlled by an electric clock. This 
is housed in the cabinet seen to the left of Fig. 17, 
along with the contactor switches it controls. Pilot 
lights are provided to show which air valves are 
open. 

The automatic controls operate in the following 
manner. The cycle of operations is first determined 
by the time required under various load conditions 
for the cooling coil of the second air cooler to be 
covered by an accumulation of snow from the 
moisture in the air, and the clock is set accordingly. 
Assuming the coils to be clear at the start, the snow 
begins to form on the second cooler, and at the pre- 
determined time the clock stops the refrigerator 
serving this cooler and starts the other refrigerator. 
The motor-driven valves are also set so as to reverse 





maining part of the circuit is formed by the delivery 
pipe from the compressors to the absorption tower. | 


the air flow through the cooler, and the relatively 
warm air from the absorption tower melts the snow, 
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the resulting water being discharged through a 
trapped drain with a visible outlet. In the mean- 
time snow begins to accumulate on what was 
previously the first cooler, and the previous con- 
ditions occur in the reversé order when the clock 
again changes the mechanism. The refrigerators 
were supplied by Messrs. J. and E. Hall Limited, 
Dartford. 

The air compressors into which the cooled and 
dried air is drawn are in duplicate and were supplied 
by Messrs. Broom and Wade, Limited, High 
Wycombe. They are of the twin-cylinder type, and 
are driven by direct-current shunt-wound motors of 
10 brake horse-power, through Vee-belts. The 
plant has to deal efficiently with any quantity of 
water between the limits of 42,000 gallons and 
84,000 gallons per hour, and variable-speed motors 
were adopted to enable the volume of ozonised air 
to be adjusted to suit the quantity of water being 
pumped. The motors have a speed range of from 
600 r.p.m. to 1,200 r.p.m., and are controlled from 
a Brookhirst switchboard with glass panels. The 
panels are each equipped with a circuit breaker, 
notching starter and shunt regulator for speed 
control. 

The absorption tower is constructed in reinforced 
concrete, and is 22 ft. 6 in. high by 10 ft. 6 in. by 
7 ft. 6 in. in cross-section. At the bottom there 
are three ribs 1 ft. 6 in. deep, extending for the full 
length. There is a space between the outer ribs 
and the walls. These spaces communicate with the 
two central ones by means of slots at the bottom of 
all three ribs, 12 in. long by 6 in. deep. The centre 
rib has also slots in the top, 6 in. long by 2 in. deep. 
The spaces are bridged over by carborundum plates 
resting on the ribs. The well pumps discharge into 
the compartments between the spaces through a 
bell-mouth pipe with a horizontal diffusing plate 
above it. The water flows outward through the slots 
and rises between the outer ribs and the walls. The 
air compressors deliver to ozonised air into the 
base of the tower through two perforated pipes 
extending the full length and lying in the two 
central compartments. The ozonised air is trapped 
in the compartments above the level of the bottom 
slots in the ribs, the top slots in the centre rib 
equalising the pressure in the compartments. 
The compressor delivery pressure is sufficient to 
force the ozone through the carborundum plates, 
in passing which it breaks up into small bubbles 
which rise through the water and provide a maxi- 
mum surface contact for sterilising. As already 
stated, the water is discharged over a submerged 
weir, so trapping the excess ozonised air for further 
use. 

The water after passing over the weir is collected 
in a chamber from which it is led through a pipe 
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2 in. in diameter to the treated water tank in the 
control and booster pump room. The bottom of 
the pipe is turned up so that discharge takes place 
vertically upwards. The outlet is covered by a steel 
plate bell, the top of which is above the tank water 
level. Any ozonised air carried over by the water 
is discharged to the atmosphere by an outlet pipe 
from the top of the bell. Manholes are provided in 
the tower at the top, at the end above the car- 
borundum plates, and over the discharge chamber. 
Sampling pipes at the centre and top are brought 
down to a basin in the ozone room seen at the right- 
hand of Fig. 18, Plate XXXV. Circular observa- 
tion windows with hinged doors are provided at one 
end and on one side, and the interior is illuminated 
so that the actual working of the process can be 
easily seen. One of the windows is visible in the 
wall near the desk. 

The electrical equipment for the ozonising plant 
consists of duplicate frequency changers, switchgear 
and duplicate step-up transformers. The frequency 
changers supplied by Messrs. Laurence, Scott and 
Electromotors, Limited, Norwich, and shown in 
Figs. 18 and 19, each consist of a 15-brake horse- 
power 3-phase, 400-volt, 50-cycle squirrel-cage 
motor driving a single-phase, 300-volt, 500-cycle 
alternator with exciter, both mounted on a common 
bedplate and running about 1,500 r.p.m. The 
motors for the frequency changers are provided with 
Brookhirst control panels. These are seen, along 
with the panels for the air compressors at the right- 
hand of Fig. 19. The current from the frequency 
changers is stepped up in two transformers supplied 
by Messrs. Ferranti, Limited, Hollinwood. The 
transformers are of the single-phase type of 12 kVA 
and step up the voltage from 300 volts to a value 
ranging from 3,000 volts to 4,500 volts, according 
to the requirements of the ozonisers. The high 
tension winding of each of the transformers is 
permanently earthed on one side and the other side 
is taken to the isolator panel under the ozonisers, 
8o that any of the eight cells can be energised from 
either transformer as desired. The high tension 
switchgear, seen at the left-hand of Fig. 18, con- 
sisting of two incoming double-pole switch-fuse 
units feeding common "busbars, off which is taken 
the supply through a four-pole change-over selector 
switch, also two controlling rheostats, ammeters 
and voltmeters. This gear allows for either fre- 
quency changer to operate with either transformer 
to provide the high-frequency current required, while 
the rheostats provide for the voltage variation of 
the convertor to suit the load on the ozonisers. 

The supply for the internal and external lighting 
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operating staff is taken off the tertiary winding of 
the transformers in the booster pump room. Separate 
meters are provided for the station and cottage 
lighting systems. The whole of the station is 
heated by a low-pressure hot water heating system. 
Owing to the considerable variation of levels in the 
different rooms of the station, it is necessary to 
accelerate the circulation by means of a small 
electrically-driven pump. The heating boiler is 
coke-fired. 

As regards performance, the official trials of the 
pumping plant were carried out on February 20 
and 21, 1937, the results obtained being given in 
Table II. The plant was specified to be tested to 
comply with a guaranteed high-tension input in 
kilowatts per water horse-power hour when pumping 











Taste II, 
| 
Set No. 1. Set No. 2. 
Duty C. Duty C. | Duty D. 
Gallons per minute . . - 1,034 1,034 704-3 
Total head on well pumps, 
feet oe se ee 142-86 142-78 200-51 
Total head on _ booster 
pumps, feet ne --| 234-70 228-12 231-80 
Total inclusive head, feet ..| 377-56 370-90 482-31 
Equivalent water horse- 
power ~- an --} 118-30 116-20 92-30 
Corrected high tension in- 
put, kilowatts i § 134-80 133-55 115-713 
Equivalent E.H.P. .. --| 180-60 179-00 155-00 
Tr ee per cent. 
-H.P. output > te 
HT. input 65-5 64-9 59-55 
Guaranteed kilowatts per 
water horse-power hour. . 1-234 1-234 1-345 
Actual kilowatts per water 
horse-power hour. . ee 1-14 1-15 1-254 
Percentage gain over guar- 
an - ed e 7-6 6-8 6-8 














under the specified conditions “A” and ‘“‘C” of 
Table I, page 653, ante. Owing to water level 
conditions in the well, it was not possible to carry 
out the tests under duty “ A,”’ but tests were made 
on both units under duty “C.”” Unit No. 2 was 
also tested under duty ‘““D”’ of Table I. Each 
trial was over a period of three hours. 

Subject to a tolerance of 3 per cent. above or 
below the given guarantees, there was a penalty 
or bonus of 150/. for each complete 1 per cent. by 
which each unit exceeded or reduced the average of 
the guarantees for duties ‘‘A’’ and “C,” plus or 
minus the 3 per cent. tolerance, subject to a maxi- 
mum penalty or bonus of 2501. per unit. It will 
be noted from Table II that the contractors for the 
pumping plant, who were Messrs. Sulzer Brothers 
(London), Limited, London, with Messrs. The 





English Electric Company, Limited, London, as 
sub-contractors for the electrical equipment, have 
earned the maximum bonus on both units. The 
work of reconstructing the buildings to accommodate 
the new plant was carried out by the staff of the 
waterworks company. 

The Huntington station is one of seven stations 
on the Hednesford system, and, due to pumping 
conditions, it has only been possible to pump 
continuously at the rate of 38,000 gallons per hour. 
For this reason it has not been possible to carry 
out full range tests on the ozonisation plant, but 
the results obtained so far have been highly 
satisfactory. 

The whole of the work has been carried out to 
the designs and specifications of the Engineer-in- 
Chief of the South Staffordshire Waterworks Com- 
pany, Mr. Fred J. Dixon, M.Inst.C.E., M.I.Mech.E., 
to whom we tender our thanks for his courtesy in 
permitting publication of this account and for 
providing material on which to base it. 








FLAME TRAVEL IN AN INTERNAL- 
COMBUSTION ENGINE. 


By S. 8. Warts and B, J. Luoyp-Evans, 


In a paper read before the British Association at 
Aberdeen* in 1934, the authors discussed the 
temperatures in a petrol engine and pointed out that 
they had found evidence of the continuation of 
flame during a considerable fraction of the firing 
stroke. Tongues of flame were visible over some 
90 deg. of crank angle after the top dead centre, 


PV 
Tr increased over the same 


range of crank-angle, where P is the average pressure, 
V the volume behind the piston and T the absolute 
temperature at a definite point in the engine cylinder. 
This probably indicated that chemical combination 
was not completed. 

There seems to be some divergence of opinion 
regarding the true mechanism of combustion. The 
conclusions reached by O. de C. Ellis and E. Mor- 
gan,t based on measurements on explosions in a 
cylindrical tube using a mixture of CO and air, 
were that there was a gradient of increasing tem- 
perature behind the flame front. This they 
attributed to “ afterburning,” or “ a lag on the com- 
pletion of the primary action that is characteristic 
of the flame surface in the mixture considered.” 
Their measurements determined whether the 
temperature was higher or lower at successive 
points along a line in the direction of propagation 
of the flame front at any given instant. 

Withrow and Boyd,t from a photographic ex- 

amination of the charge in an engine, noted an 
“ afterglow ” or emission of light behind the flame 
front. They considered that this was emitted by 
the products of combustion, since these are different 
in colour from the combustion zone itself. This 
view was supported by their tests with a sampling 
valve, an experiment which, however, may suffer from 
the defect that combustion has continued during 
the process of sampling. The general conclusions 
of Withrow and Boyd are that “a narrow combus- 
tion zone moves progressively through the charge 
. oxidation being apparently complete within 
this narrow zone.” 
As a result of spectrographic analysis, however, 
Withrow and Rassweiler§ distinguish definitely 
between (a) the action at the flame front, where the 
visible light is emitted largely from CH and C, 
molecules and (6) the “ afterglow,” where light is 
emitted by those molecules which give off light 
during a reaction between CO and O,. Whether 
this apparently delayed burning is due to some latent 
form of chemical energy, as expounded by David,|| 
or whether combustion is actually retarded by a form 
of dissociation, or by lack of time for the reactions 
to be completed, remains a matter for further re- 
search. The temperatures measured in an engine 
show that dissociation, as normally understood by 
chemists, would have a negligible effect at the 
pressures indicated. 


and the values of 





* ENGINEERING, vol. oxxxix, page 48, 1935. 

+ Trane, Faraday Soc., vol. xxx, part ii, page 289, 1934. 
t Ind. and Eng. Chem., vol. xxiii, No. 5, page 547, 1931. 
§ Ind. and Eng. Chem., vol. xxiii, No. 7, page 769, 1931. 





|| The Engineer, vol. clvii, June 1, 1934. 
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In order to investigate the combustion in an} 
engine cylinder from another viewpoint, advantage 
was taken of the method developed by Schnauffer,* 
who used the ionisation of the charge by the flame 
front in an aero-type engine, to study the flame 
travel across the cylinder head. 

The principle involved is that when a flame is 
applied to two electrodes, such as those of a sparking 
plug, the resistance of the path between the elec- 
trodes falls and a deflection is produced on a gal- 
vanometer connected in a circuit as indicated in 
Fig. 1. The current obtainable is small so that in 
practice it is necessary to magnify it by means of a 
valve amplifier. 

Schnauffer utilised a number of electrodes spaced 
across a cylinder head, each being connected in 
the grid circuit of a valve amplifier, in the plate 
circuit of which was a neon lamp. These lamps 
were mounted in another similar cylinder head in 
positions corresponding to the actual electrodes. 
Examinat, n of these Neon lamps through a strobo- 
scopic dise enabled the rate of flame travel to be | 
determined at all points of the head, since each lamp 
glowed at the instant the flame reached the corre- 
sponding point in the cylinder. 

The present authors have used the principle 
described above to study the time taken by the 
flame to travel down to the piston of a small engine. 
It has been possible to simplify the apparatus 
by replacing the stroboscopic disc and lamps by a 
pair of telephones connected as shown in Fig. 2, | 
together with a simple contact breaker, d, driven | 
from the half-time shaft of the engine. This was | 
possible since in the present tests it was only desired 
to take measurements for one point on the piston 
and another in the cylinder head, the latter for | 
purposes of comparison. The three-way switch, | 
in Fig. 2, enabled either the electrodes in the head | 
or those in the piston to be coupled to the grid | 
circuit of the valve through the paths a or b. A| 
short length of wire wound round the high-tension 
lead e, of the spark plug was connected to the third | 
switch position c; the surge in this caused by the 
passage of the spark enabled the exact spark timing 
to be determined in terms of crank angle. For 
convenience in isolating the various potentials in 
the circuit, the telephones f are coupled to the plate 











Tanir 1.—Flame Speeds on Full-Load Torque. 





| Flame Speed Feet per Second. 








Speed | Spark 
r.p.m | Advance. | 
| To Head. | To Piston. 
| 
| 
Deg. | | 
585 22 43-1 | 39-5 
496 22 | 40-5 | 33-4 
496 14 30-9 | 30-1 
SAS 14 34-9 34-2 


| 


circuit of the valve through a transformer g. The 
grid of the valve is given a negative bias by the 
battery A, of such a value as to prevent the passage 
of anode current. As soon as the flame introduces 
a conducting path between the valve grid and the 
engine frame, which is earthed, the bias is reduced 
and anode current starts to build up through the 
primary of the transformer. The corresponding 
change of secondary current produces a sound in 
the telephones only when the circuit is completed 
through the contact breaker d. This breaker is 
mounted so that it can be rotated relatively to the 
half-time shaft of the engine and it is adjusted until 
the telephones indicate the moment when the grid 
current starts to flow. Its setting can then be deter- 
mined in terms of crank angle. By measuring all 
angles with reference to the setting of the ignition, 
the effects of the small time lags in the electrical 
circuits are nullified. 

The tests given below were made on a four-stroke 
gas engine of 4} in. bore and 6 in. stroke, at 496 
r.p.m. and 585 r.p.m. This engine was particularly 
suitable for these tests as it had an open trunk 
through which the electrical connections to the piston 
could be carried ; also the charge in a gas engine 
is of more uniform composition and more regularly 
distributed than is the case with engines using 
liquid fuel. 

Tests were made with brake weights correspond- 





ing to approximately half, three-quarters and full 
loads when the engine was operating at its highest 
speed. Figs. 3 to 6 give graphs of the crank position 
in degrees at which flame arrived either at the 
electrodes in the head of the cylinder or in the piston, 
angles after I.D.C. being considered positive. 

It is seen (a) that, in general, the lowest position 





on all curves corresponds to an air to gas ratio of 
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about 3-5. The chemically correct ratio for com- 
plete combustion is about 4-3 to 1, so that the maxi- 
mum rate of flame travel occurs with a mixture about 
18 per cent. rich ; (b) the effect of mixture strength 
is slightly more marked on the curves relating to the 
piston than on those for the cylinder head, especially 
in the case of rich mixtures ; (c) the flame speed is a 
trifle greater when the engine is operating on full 
load torque. 

The flame speeds (average) shown in Ta ble I, 
were obtained on full-load torque. 

The distance from the spark plug to the electrodes 
in the head was 1} in., while the minimum distance 
to those in the piston was 3} in. These figures 
include the delay periods, which cannot be eliminated 
as the spark plug and the two pairs of electrodes 
are not in a straight line. 

No tests are recorded for zero load, as in many 





* S.A.B. Journal, No. 1, vol. xxxiv, 1934. 


instances, especially on weak mixtures, the flame 





did not appear to reach the piston at all during the 
working stroke. In those cases where flame was 
detected, the result was so irregular that quantitative 
measurements were impossible. No difficulty of 
this nature was experienced above half load. 

It is hoped to make similar tests on a petrol 
engine to ascertain whether the maximum flame 
speed is again obtained with a mixture about 18 per 
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cent. rich, which incidentally is about the condition 
in a petrol engine for maximum power. Finally, 
it should be remarked that these tests measure the 
time at which flame reaches a given point in the 
cylinder, but this does not necessarily mean that 
combustion is complete behind the flame front. 

The authors wish to thank Professor G. T. R. 
Hill, for facilities for carrying out the above 
tests at University College, London. 








Tue RoyvaLt AERONAUTICAL SocieTy.—Among t) 


awards recently made by the Royal Aeronautical Socict) 
is that of its Gold Medal to the late Mr. J. de la Cierva, 
for his work on the development of the Autogiro. Th« 
Society’s Silver Medals have been awarded to Mr. F. WV 

Meredith and Mr. P. A. Cooke for their work on th: 
Automatic Pilot. The British Gold Medal for Aero- 
nauties has been awarded to Mr. A. Gouge for his achiev: . 
ments in the development of flying boats, while Simms 
Gold Medals have been awarded to Dr. H. J. Gough, 
F.R.S., and to Mr. W. A. Wood for their paper “ New 
Light on the Strength of Materials Afforded by Modern 





Physics.” 
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THE CHARACTERISTICS OF ENGINES 
OF KADENACY DESIGN. 
By S. J. Davigs, D.Se., M.I.Mech.E. 
(Concluded from page 688.) 

Test No. 9.—In order to illustrate these charac- 
teristics, tests were conducted on an engine running 
at various speeds and under various loads. The 
engine in question was that already referred to under 
test No. 5, of bore 65 mm. and combined stroke 
210 mm., giving a swept volume of 700 cub. cm. ; the 
engine was fitted with inlet pipes about 10 in. long 
and with a double exhaust system broadly as shown 
in Fig. 7, page 687, ante. 

The engine was first tested as regards its speed 
flexibility. It was started by hand and commenced 
to run steadily at 500 r.p.m., with a brake load 
corresponding to a B.M.E.P. of about 60 Ib. per 
square inch. In the first test the pump setting was 


13. 
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Fuel Consumption ...Lb.per B.H.P. per Hour 
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fixed, and, by reducing the load on the brake, the 
engine was speeded-up. It accelerated steadily up to 
2,000 r.p.m., the brake characteristic determining the 
output at each speed. In the second series, the 
brake was adjusted and the fuel-pump setting 
arranged to give a constant torque equivalent to a 
brake mean effective pressure of 66-5 Ib. per square 
inch. The speed was raised from 540 r.p.m. by 
increments of 50 r.p.m. to a maximum value of 
2,000 r.p.m. The upper limit was fixed merely by 
the mechanical strength of the running gear of the 
engine (the normal speed being 1,000 r.p.m.) and 
the characteristics of the engine indicated no such 
upper limit. The range taken, however, from 
500 r.p.m. to 2,000 r.p.m., shows a speed flexibility 
which is a remarkable achievement in an engine 
in which the only means of exhausting the burnt 
gases and of taking in a new charge are the simple 
ones described. 

The author next made a series of tests at constant 
speed and varying load, the speeds taken being 
700, 900, 1,200, 1,350, 1,550 and 1,750 r.p.m. Speeds, 
brake loads, and fuel consumptions were carefully 
measured : the speeds by counter, the brake load 
by a calibrated hydraulic brake, and the fuel con- 
sumption by the time taken to consume a calibrated 
volume of fuel. The data collected in these tests 
are given in Table I, and the curves deduced from 
these data are given in the lower part of Fig. 13. 
The circulating water was supplied to the engine 
throughout these series at 30 deg. C. to 37 deg. C. 
and left the engines at 60 deg. C. to 75 deg. C.; the 
rate of flow was not observed. The rcom tempera- 
ture was 21 deg. C. and the barometer steady at 
30-4 in. A Persian gas oil of s.g. 0-843 was used. 

Some conclusions concerning thermal efficiency 
may be drawn from the curves ; at all speeds it was 
possible to obtain a lower consumption than 0-45 Ib. 
per brake horse power per hour; in the series at 
1,200 r.p.m. and 1.350 r.p.m., the consumption over 


a range of B.M.E.P. from 80 Ib. to 110 Ib. per square 
inch did not exceed (0-42, while at 1,200 r.p.m. a 
value less than 0-4 was obtained. 

Of greater interest in connection with the charging 
characteristics is series G in Table IT, at 1,220 r.p.m., 
in which the air quantities supplied to the engine 
were measured by the gas holder referred to above. 
A curve of atmospheric air consumption in cub. em. 
per revolution and of percentage volumetric efficiency 
is shown in the upper part of Fig. 13. The most 
striking thing about this curve is the remarkable 
increase in volumetric efficiency with increase of 
B.M.E.P. This is a characteristic completely 
different from that observed in two-stroke engines of 
the conventional type involving a scavenging pump. 
In the Junkers engine, for example, the volumetric 
efficiency decreases from no load to full load by a 
small percentage, whereas in the present case the 
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no load to full. This characteristic is brought about 
by the increase in the ballistic effects of the exhaust 
with increase of load. 

Other interesting comparisons may be made 
between the performance of this engine and that 
of the Junkers engine, especially in connection with 
the respective methods of charging the cylinder 
with air. In the Junkers engine, it will be remem- 
bered, the atmospheric air is taken by a scavenging 
pump and delivered by the pump into the crank- 
case which serves as a reservoir. At 1,200 r.p.m. 
the pressure in the crankcase is some 7 lb. per 
square inch above atmospheric. The air passes 
during scavenging into the cylinder and receives a 
rotational swirl on entering. The time is arranged 
to give a clear passage of air from the crankcase, 
through the cylinder, to the exhaust for a part of 
the cycle, and this is followed by a certain amount 
of supercharging, the inlet port closing after the 
exhaust port. The excess of pressure therefore of 
7 lb. per square inch is employed to scavenge the 
cylinder, to give the rotational swirl, and to supply 
a slight supercharge. With these arrangements a 
B.M.E.P. approaching 100 lb. per square inch is 
realised in these engines, while the best fuel con- 
sumption is about 0-46 lb. per brake horse power 
per hour. In the present tests much higher outputs 
were realised, and better fuel consumptions were 
also possible, and it may therefore be concluded 
that the charging of the cylinder with new air was 
more effective, and that the combustion was more 
efficient. 

It may further be concluded that the difference 
of pressure in the present case forcing air of atmo- 
spheric density into the cylinder must have been 
greater than that actually prevailing in the Junkers 
engine, in which air of a considerably higher density 
is charged into the cylinder. In other words, the 
depression produced inside the inlet port by the 
ballistic exit of the exhaust gases must be consider- 





ably more marked than the difference of pressure 
prevailing between the crankcase and the cylinder 
during the charging process in the Junkers engine. 

In the latter engine, the temperature of the air 
is raised by the compression in the scavenging pump 
and by the heat received in the crankcase ; in the 
Kadenacy engine the air enters the cylinder at 
temperatures not greater than atmospheric values, 
leading to much lower cycle temperatures—a very 
great acivantage in connection with the mean 
temperatures of the working parts. 

The Junkers engine forms a useful standard of 
reference, since it has a high standard of perform- 
ance, particularly as regards B.M.E.P., and the 
engine of the present tests was converted directly 
from this form. But it would be wrong to leave the 
impression that the Kadenacy inventions can only 
be applied to engines of the opposed-piston type ; 





















































TaBLe I. 
‘ 

Fuel 

| B.M.E.P. Hood, . 

om R.p.m,. Ib. per B.h.p. Ib. per Bie 

. } sq. in. hour. per hour. 
i tae A tl accel 
A.l 768 27-0 2-22 1-26 0-568 
A.2 714 47-0 3-60 1-81 0-502 
A.3 714 69-2 5-30 2-42 0-456 
AA 706 86-5 6-55 3-21 0-490 
A.5 711 96-5 7°36 4°18 0-568 
B.1 890 42-0 4-01 2-01 0-501 
B.2 901 68-9 6-67 2-82 0-423 
B.3 890 88-5 8-36 3-58 0-428 
BA 881 105-5 9-98 4°85 0-487 
B.5 902 108-2 10-47 5-32 0-508 
Cl 1,210 23-6 3-06 1-82 6-595 
C.2 1,210 37-0 6-08 2-72 0-477 
C3 1,209 67-2 8-71 3-56 0: 408 
C.4 1,209 85-9 11-12 4-38 0-304 
C.5 1,198 105-2 13-55 5-56 0-410 
C.6 1,187 117-4 14-97 6-95 0-465 
D.1 1,340 26-3 3-79 2-39 0-630 
D.2 1,349 47-0 6-80 3-52 0-518 
D.3 1,350 66-2 9-60 4-38 0-457 
D.4 1,346 85-0 12-27 5-07 0-413 
D5 1,359 105-9 15-43 6-47 0-419 
D.6 1,326 125-9 17-81 7-87 0-442 
E.1 1,550 47-2 7°85 3-76 0-485 
E.2 1,559 66-5 11-14 5-06 0-455 
E.3 1,562 102-1 17-12 7°76 0-453 
E.4 1,562 116-8 19-55 9-60 0-491 
F.l 1,746 29-9 5-61 3-538 0-630 
F.2 1,740 46-9 8-75 4-60 0-526 
F.3 1,744 66-5 12-47 5-85 0-470 
FA 1,739 84-8 15-82 7-06 0-452 
F.5 1,749 105-0 19-72 9-63 0-487 
Taste II. 
Air, 

B.M.E.P. , Volume 
ag R.p.m Ib. per B.h.p. ned o“< Efficiency 
as 8q. in. tion per cent. 

G.1 1,239 48°5 6-46 554 79-2 
G.2 1,210 66-5 8-65 686 98-1 
G.3 1,223 87-8 11°54 809 115-6 
GA 1,210 106-4 13-85 892 127-6 
G.5 1,206 121-1 15°65 928 132-6 
——— SS 
built to 


single-piston engines have already been 
work on this system. 

In conclusion, these tests demonstrate that the 
engine gave a B.M.E.P. of more than 100 lb. per 
square inch at 1,750 r.p.m., so that air adequate 
for this output was introduced into the cylinder. 
The admission port was open less than } of a 
revolution, corresponding to 0-0085 sec. at this 
speed, and a sufficient depression must have pre- 
vailed at the admission port for a sufficient part 
of this interval for the cylinder to have been filled 
with air in the time available. That is to say, the 
burnt gases from the previous cycle must have left 
the cylinder early enough not to have offered 
appreciable resistance to the entry of atmospheric 
air through the admission port. Bearing in mind 
the shortness of the time intervals, this gives con- 
firmation in an engine running under practical 
conditions that the exit of the exhaust gases 
does not follow the ordinary laws of flow, but is 
“ ballistic ’’ in character. 








Tue IntuminatTiInG ENGINEERING SocreTy.—At the 
recent annual meeting of the Llluminating Engineering 
Society it was announced that Dr. 8. English had been 
elected president for the next session. Following the 
formation of the section devoted to photometry, 4 
second section, concerned with industrial lighting, has 
been constituted. A third section, dealing with public- 
service lighting, is in course of formation, and a fourth, 





devoted to decorative lighting, is now being considered. 
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THE HIGH WYCOMBE WORKS OF 
MESSRS. BROOM AND WADE, 
LIMITED. 


Tue products of Messrs. Broom and Wade, Limited, 
High Wycombe, are familiar to most engineers, and 
some account of the works where they are made may 
therefore be of interest. The firm was founded at High 
Wycombe in 1898 by Mr. H. 8S. Broom, and has since 
steadily grown in size and importance. The present 
works were erected in 1918 as an aircraft factory, 
but were not used for this purpose owing to the close 
of the war. For some years they were utilised for the 
purpose of constructing wooden houses on the unit 
system, but were taken over by Messrs. Broom and 
Wade and put to their present use in 1927. The firm 
was recently converted into a public company, and in 
1936, the scope of its business was enlarged by the 
acquisition of another well-known concern of similar 
type, Messrs. B.E.N. Patents, Limited, whose products 
in the form of small air compressors, paint-spraying 
equipment, and so on, have been frequently described 
in our columns. It may be mentioned that the B.E.N. 
products are being manufactured in the original works, 
and that it is not the intention of Messrs. Broom and 
Wade to transfer this branch of their business to High 
Wycombe, the works at the latter town being utilised, 
as formerly, for the manufacture of compressors of 
larger types. 

A plan of the High Wycombe works is given in Fig. 1, 
on this page, and views of the interior are reproduced in 
Figs. 2 to 5, Plate XXXVI. As will be clear from Fig. 1, 
all the departments, including the foundry, are under 
one roof, a very convenient arrangement from the 
production standpoint. The building covers an area 
of 117,400 sq. ft., and as shown in the plan, is 500 ft. 
long. The two main bays into which the factory is 
divided are actually at different levels, the west bay 
being some 5 ft. higher than the east bay. The latter 
is 100 ft. wide, while the higher bay is 125 ft. wide. 
Ample access is provided from one bay to the other by 
means of stairways and hoists. The roof is of the two 
span saw-toothed type, and provides ample natural 
lighting. The works are also excellently illuminated 
at night by means of Mercra electric discharge lamps, 
a point of considerable importance owing to the large 
amount ef night work which has proved necessary to 
maintain the required output. Many of the machine 
tools have individual electric lighting, in addition. 
The works stand in their own grounds with ample 
provision for extension, and as will be seen from the 
plan, have their own railway sidings at the south end. 
These sidings are only a short distance trom the mar- 
shalling yard of the London and North Eastern and 
Great Western Joint Railways. As shown, a line 
runs into the central building from the siding for tne 
delivery of raw materials, while a second line runs the 
whole length of the building on the east side tor delivery 
of coke and pig iron to the cupolas, and also for the 
dlespatch of finished goods. The works have their own 
power station, in which the plant consists of two 
Garrette steam engines driving three electric gene- 
rators. The bulk of the power required for the works, 
however, which are entirely run by electricity, is 
obtained from the local supply station, and the com- 
pany's own power plant is only in regular use during the 
winter months, when the exhaust steam from the 
engines is utilised for heating the shops. The entire 
length of the building is served by four overhead Morris 
electric cranes, one of 7-ton capacity and three of 5-ton 
capacity. In addition to the overhead cranes, there are 
tive hand-operated jib cranes. Before describing the lay- 
out of the works from the production standpoint, it 
may be mentioned that over 400 workers are at present 
employed, mostly men. Wages are paid by the hour, 
and the rate is based on a normal working week of 
47 hours. Just recently. the company have introduced 
a profit-sharing plan, according to which a portion of 
the profit is distributed to workers in the form of a 
bonus during November and December after the 
accounts have beeen audited. Each employee's share 
is based on his length of service and his earnings, which 
include overtime and overtime allowances. The 
works have their own canteen, sports club, and other 
amenities for the workers. 

The main products manufactured in the works are 
single-stage, single-acting air compressors having from 
one to four cylinders, and a delivery capacity of 3 cub. 
ft. to 800 cub. ft. of free air per minute at a pressure of 
100 Ib. per square inch. These models have been 
standardised for a number of years and a typical ex- 
ample, with a capacity of 130 cub. ft. of free air per 
minute, was described in ENGINeERING, vol. cxviii, 
page 191 (1924). The machines are of simple and 
robust design, and among the special features may be 
mentioned the forced lubrication from a pump of the 
valveless oscillating-cylinder plunger type, with oil 
pressure gauge and pressure regulator, honed cylinder 
bores, balanced crankshafts, and extra large bearings 
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fitted, when required, which operates by lifting the 
suction valves. It is claimed that owing to the special 
features of the design, in combination with good work- 
manship, these compressors are capable of operating at 
high efficiency, and also under good commercial con- 
ditions in the sense of small power consumption and 
low maintenance costs. 

Other well-known products of the firm consist of 
rotary compressors and exhausters having a displace- 
ment capacity from 6 cub. ft. to 1,200 cub. ft. per 
minute for pressures up to 30 lb. per square inch, and 
Broomwade portable compressor plants. The latter, 
which have been frequently described in our columns, 
are fitted with compressors of the sleeve-valve type, 
and can be supplied with either petrol-engine or Diesel- 
engine drive. They are made with delivery capacities 
from 55 cub. ft. to 340 cub. ft. of free air per minute at 
a pressure of 100 Ib. per square inch. Typical examples 
are afforded by the models described in ENGINEERLNG, 
vol. exxxii, page 327 (1931), and vol. cxl, page 266 
(1935). The latest development is the manufacture of 
two-stage, double-acting air compressors, with a 
delivery capacity from 320 cub. ft. to 1,850 cub. ft. of 
free air per minute at a pressure of 100 lb. per square 
inch ; and single-stage, double-acting compressors with 
one or two cylinders, the delivery capacity in this case 
being from 260 cub. ft. to 2,900 cub. ft. of free air 
per minute at a pressure of 60 Ib. per square inch. One 
of the two-stage compressors, with a capacity of 960 cub. 
ft. per minute, was described in ENGINEERING, vol. cxl, 
page 543 (1935). In addition to these products, the 
firm manufactures a wide variety of pneumatic tools, 
ranging from small and light riveters and drills for 
aircraft production to heavy types of concrete breakers 
for contractors work and rock drills for use in mines 
and quarries. The majority of these appliances have 
already been described in our columns, and typical 
examples are afforded by the chipping and riveting 
hammers described in vol. cxlii, page 568 (1936), the 
concrete breaker and pneumatic rammer described 
in vol. exl, page 543 (1935), and the pneumatic backfill 
rammer described in vol. cxxxii, page 665 (1931). 
Among more specialised appliances made by the firm, 
mention may also be made of the air-driven vertical 
centrifugal pump described in vol. exxxvi, page 541 
(1933), and the portable pneumatic riveter described 
in vol. exxxix, page 152 (1935). A small bench-mounted 
riveter, with which we have not previously dealt, is 
illustrated in Figs. 7 and 8, page 717. This riveter 
has been specially designed for use in aircraft and 
automobile factories, and similar industries. It forms 
the rivet heads by compressive action, and is generally 
similar in basic action to the portable riveter already 
described, but being of the bench type, enables the 
operator to have both hands free. The machine is 
built in two sizes, the larger model illustrated incor- 
porating an air cylinder 9 in. in diameter, mounted on 
the yoke which is bolted to the bench, as clearly shown 
in Fig. 8. The piston is fitted with a cup leather, and 
has a stroke of about 3 in. The air is controlled, both 
for inlet and exhaust, by a throttle valve operated by a 
foot pedal as shown in Fig. 8. The pedal may be 
replaced by a hand lever if required. The piston is 
returned on the exhaust stroke by a spring when the 
throttle lever is released to open the exhaust valve. 
Atmospheric pressure is maintained below the piston 
by a small relief hole in the back of the cylinder. The 
piston rod is of hardened high-tensile steel and slides 
in a hardened steel interchangeable bush. The dies 
and snaps carried by the piston rod and base frame are 
detachable, and can thus be arranged to suit particular 





adjustable to take up wear. An air governor can be 








requirements, while the yokes can be supplied in various 
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forms and depths from 4 in to 40 in., according to the 
nature of the work and the space available. An adjust- 
able stop is fitted to limit the motion of the snaps so 
that plates cannot be damaged or rivets over-expanded 
once the machine is set and accurate alignment of the 
snaps has received attention. The overall height of 
the machine is approximately 24 in., and the net weight 
with a yoke having a 4-in. gap is about 200 lb. With 
an air supply at a pressure of 80 lb. to 100 Ib. per square 
inch, the machine is capable of closing rivets up to 
§ in. in diameter in steel and ¥ in. in diameter in Dural 
umin. It can also be employed as a power punch for 
work requiring pressures up to 24 tons. The smaller 
machine has a piston diameter of 6 in. and is suitable 
for closing ¥ in. steel rivets and 4 in. Duralumin rivets. 
Only a few seconds are required to complete each 
operation on either machine, so that a very fast rate of 
production is possible. It is claimed that the machine 
eliminates crystallisation of the rivets and that there is 
no risk of partly closed rivets, or over-expanded rivets 
and damaged plating. The riveter can be used for 
countersunk riveting work without a subsequent 
trimming operation, and if used as a power press, the 
pressure can be maintained for any desired length ot 
time after the stroke has been delivered. 

Turning now to the layout of the works, it will be 
seen from the plan, Fig. 1, that the various depart- 
ments and production plant are laid out so that the 
raw materials enter at one end of the building and the 
finished products are despatched from the other end. 
Speaking generally, the demand for any particular type 
of compressor or pneumatic tool is too small to justify 
a layout on continuous production lines, and the work 
is therefore put through on the batch production 
system. The manufacture of the component parts of 
each product and their assembly are carried out in 
lots, which vary very considerably, say from 5 to 200, 
depending on the type and size of the machine and the 
orders in hand. The larger compressors are practically 
entirely produced in the lower bay, which, as shown in 
the plan, contains the foundry, rough stores, machine 
shop, inspection department, finished stores, erecting 
shop, warehouse and despatch department in the order 
stated. The portable sets are assembled and tested 
in a section of the upper bay, while other sections of 
this bay are devoted to the manufacture and assembly 
of pneumatic tools, to a pattern shop, tool room, and 
the other departments indicated in the plan. A view 
of the compressor machine shop in the lower bay is 
given in Fig. 4, the erecting bay is shown in Fig. 5, 
the pneumatic tool machine shop is shown in Fig. 2, 
and the tool room in Fig. 3. Practically all the 
machine tools employed are of standard design and 
modern type, and include Lumsden segmental-wheel, 
rotary-table surface grinders equipped with magnetic 
chucks. These machines are widely used for machining 
flat surfaces, and other tools which may be mentioned 
are Churchill cylindrical grinders, Hutto horizontal 
honing machines, Webster and Bennett vertical turning 
and boring mills, Herbert capstans, and Kearns’ 
horizontal boring machines. The latter machines are 
equipped with square revolving work tables which 
permit of machining several different faces at one 
setting. It will be appreciated that the construction of 
air compressors and pneumatic tools demands a high 
degree of precision in manufacture, and that inter- 
changeability of parts is essential owing to the necessity 
for replacements in plant which is frequently required 
for use in unfavourable conditions. These features 
are ensured in the High Wycombe works by the wide 
use of special tools, jigs, and fixtures of the company’s 
own design, made in the tool room to which reference 
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has already been made. This department is entirely | 
equipped with modern precision tools. Accuracy is | 
further ensured by a careful system of inspection and 
gauging of all parts after leaving the machines and 
before delivery into the finished part stores. 

In conclusion, a word may be said regarding the 
methods of testing the finished product. Every com- 
pressor is tested for capacity before despatch to the user 
to ensure that it actually delivers the amount of air 
specified at the required pressure. Fig. 6, above, shows 
a two-stage, double-acting compressor being tested for 
capacity by the low-pressire nozzle method in accord- 
ance with the formule of the British Compressed Air 
Sectety. In this test, the air from the compressor is 

livered into a receiver to damp out pulsations, as 
shown in the figure, and then passes through a flow- 
control valve to the measuring nozzle. The nozzle 
employed is the Interessen Gesellschaft type and is 
shielded by allowing the discharge to take place into 
the open air through a pipe of the same diameter as the 
upstream pipe and not less than ten nozzle diameters 
in length. The test depends on only three test obser- 
vations, all of which can be taken with a very small 
percentage of error. These are the drop in pressure 
between the upstream and downstream sides of the 
nozzle, measured with a double-leg manometer, the 
temperature on the downstream side of the nozzle at a 
distance of four nozzle diameters, measured by a 
pocketed thermometer and the absolute pressure on the 
downstream side, measured by a second manometer. 
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CoMPRESSOR ON TEstT BED. 

















Fig. 8. RiveTeR ror BencH Movuntine. 


Full particulars of the test are given in a pamphlet 
entitled ‘‘Compressed Air Terms and Standards,” 
published by the Society. It may be mentioned that 
Messrs. Broom and Wade have always given the 
actual amount of air delivered by the compressors in 
their catalogues and specifications, and that although 
this has sometimes proved a disadvantage when dealing 
with uninformed buyers, the policy has proved to be 
thoroughly justjfied in the long run. 








THE LATE MR. F. FURNIVALL. 


WE note with regret the death of Mr. Frank Furnivall, 
which occurred after a serious operation on June 3. 
Mr. Furnivall, whose whole career was spent in the 
Indian Public Works Department in which he rose to 
the position of chief engineer of the Oudh Rohilkhand 
State Railway, was the son of the late Mr. W. C. 
Furnivall and was born on September 18, 1872. He 
was educated at Charterhouse and entered the Royal 
Indian Engineering College, Coopers’ Hill, in 1890. 
He received the diploma of associate of the College, 
and passed for the Indian Public Service as assistant 
engineer, second grade, in July, 1893. From October, 
1893, to October, 1894, he underwent a course of 





practical training under Messrs. James Brand and Son, 
and was engaged on works connected with the Glasgow 
Central Railway, the Glasgow District Subway, and 
the Lanarkshire and Dumbarton Railway. Proceeding 
to India in December, 1894, he was employed under 
Mr. Hannan, the superintending engineer, on the Roads 
and Buildings Branch of the Madras Public Works 
Department until December, 1896. On that date he 
was transferred to the State Railways Department, in 
which his entire subsequent service was spent. He 
was engaged as assistant to the executive engineer, 
first on the Mushkaf-Bolan and afterwards on the 
Sind-Pishin lines of the North Western State Railway. 
From 1902 to 1904 he was employed on the construction 
of the Allahabad-Fyzabad and the Hyderabad-Badin 
lines, and, in 1906, was appointed assistant agent of the 
North Western Railway. Some years later he was 
made superintendent engineer of the Kalha-Simla line, 
but relinquished this appointment on becoming deputy 
agent of the North Western Railway, the position he 
was occupying at the outbreak of the war. In 1914 
Mr. Furnivall was deputed for service in East Africa 
with the Indian Expeditionary Force by the War 
Office, but in the following year returned to India to 
take up the position of Government Inspector of Rail- 
ways at Calcutta. Shortly afterwards, however, he 
was made deputy chief engineer of the Oudh Rohil- 
khand State Railway, and, in 1918, was promoted to the 
rank of chief engineer, a position he continued to 
occupy until his retirement in 1924. A former student 
member of the Institution of Civil Engineers, Mr. Furni- 
vall was elected an associate member on December 6, 
1898. 








THE WICKMAN-MOULTON 
THREAD-MILLING MACHINE. 


IN contradistinction from the old practice of applying 
power to a machine tool at one point only, there is 
to-day a decided tendency to fit two or more motors to 
perform different functions on the one machine. The 








latest example of this practice that has been brought 
to our notice is the heavy-duty thread-milling machine, 
illustrated in the figure on page 718, manufactured 
by Messrs. George Moulton, Limited, of Manchester, 
for Messrs. A. C. Wickman, Limited, Coventry, and 
known as the Wickman-Moulton Model No. 2. A 
lighter machine of similar type, the No. 1.A, has been 
on the market for some time, but the new design is 
intended for work of a considerably heavier character, 
up to a maximum of 18 in. in diameter and 20 in. 
in length, on which it will mill Vee threads, either right- 
or left-hand, and of English, American or Continental 
form, over a range extending from the fine pitches 
required for scientific instruments to threads as coarse 
as 4 per inch. The change from one pitch to another 
is quickly effected by changing the leadscrew and nut 
and fitting the appropriate cutter, this being of the 
multiple type, cutting the whole length of thread in a 
little more than one revolution of the work. 

The machine, which stands on a heavy base in which 
is cast a deep drip tray, consists of a bed 5 ft. 7 in. 
long carrying the fixed work-head and the traversing 
cutter head, separate motors being mounted on the 
cutter head and on a bracket attached to the base, to 
drive the cutter and the work respectively. The work 
spindle, of cast-iron, ground externally and bored with 
a 3} in. diameter hole, is carried in phosphor-bronze 
coned bearings at a height of 10} in. above the bed, 
the work being held either in a special fixture or in a 
chuck attached to a flange, 12} in. in diameter, at 
the front end of the spindle. The 1-h.p. driving motor 
is mounted on a bracket bolted to a facing at the back 
of the base casting, the transmission being by twin 
Texropes to a short shaft, which carries also the pulley 
for the coolant-pump drive. The motor is reversible, 
and runs at 940 r.p.m. The short detachable leadscrew 
is keyed to the rear end of the spindle, engaging with 
a nut mounted at the end of the work-head, and moves 
the work spindle horizontally in its bearings. A trip 
motion is fitted to disengage the cutter, and operates 
automatically through a stud in the driving worm- 
wheel which actuates a lever connected to a front cam- 
shaft. As the cutter is withdrawn the gear also releases 
a clutch and stops the feed to the work-head. 

The cutter head comprises a sliding carriage, moved 
into the working position by a rack-and-pinion gear 
with a travel of 20 in. operated by the large handwheel 
seen to the right of the figure, and fitted with a trans- 
verse slide carrying the cutter spindle. This is of 
steel, ground to size and supported in double-purpose 
ball bearings at the front end and roller bearings 
at the rear end, where a flywheel is fitted. The spindle 
is bored to a No. 5 Morse taper to suit the arbor. A 
hand lever operates the cross-slide to bring the cutter 
to the work, where it is automatically latched, and a 
fine adjustment is provided by means of a screw and 
nut for setting to the exact diameter and depth of 
thread. A graduated dial is fitted for regulating the 
cut. The reversible motor driving the cutter is of the 
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«witch gear for the two motors is so arranged that if 
either fails, the other is automatically cut out. A 
push-button switch is provided to start, stop, and 
reverse both motors simultaneously. All relative 
speed adjustment between the work and the cutter is 
effected by varying the cutter speed, the work being 
driven at one speed only. 

The maximum diameter of work that can be swung 
ix 18 in., as stated above, but the maximum diameter | 
that can be milled is, of course, less than this, being | 
10 in. for external cutting, or 9 in. internally. If a| 
yvreater length is required than the 20-in. cut of the | 
standard machine, which occupies a floor space 6 ft. 9 in. 
in length and 3 ft. 9 in. in width, a greater length of 
bed can be provided without altering the arrangement 
inotherrespects. While, from the nature of the process, 
the machine cannot cut at the full diameter of 7 
work that can be swung, the length of cut that can be 
obtained is the full length that can be accommodated | 
between the spindles; threads can be cut close up | 
to a shoulder or, internally, to the bottom of a blind | 
hol | 


same power and speed as that driving the work, and the 
} 
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MAGNETIC DISC BRAKE FOR 
HEAVY ROTATING PLANT. 

\ maonetic dise brake, which has been designed for 
use on heavy rotating plant, such as large presses, rolls 





and printing machines, as well as on cranes, lifts and 
winches, is illustrated in Figs. 1 and 2, page 719. The 
brake, which is constructed by Messrs. Laurence, Scott 
and Electromotors, Limited, Norwich, consists essen- 
tially of a series of steel dises, which are keyed to the 
motor or machine shaft, and rotate between stationary 
friction discs. When the brake is in action, the two 
sets of dises are held in close rubbing contact by a 
spring pressure plate. When, however, current is 
applied to the coils of the magnet system, which is 
mounted in the. brake casing, the moving half of the 
case is attracted against the spring pressure, thus 
releasing the brake and allowing the discs to run freely. 
Though free to move laterally, the discs are, however, 
keyed to prevent rotation when torque is applied to 
them. The number of fixed and rotating discs used 
depends on the maximum torque to be taken by the 
brake 

The rotating steel discs used in this brake are of 
specially heat-treated carbon steel, while the stationary 
dises are of friction fabric, which is bound and 
strengthened to resist both wear and warping. The 
brake, which is of substantial construction, is designed 
x0 that adjustments can be made quickly and easily. 
When the wear of the friction discs has caused the air 
gap to increase slightly, it can be reduced by removing 
a packing slip from each of three packs. A similar | 
procedure is followed with packing washers when it 
is desired to alter the spring pressure and braking 
effect Emerge ney re lease handles, which can be | 
screwed against the spring pressure, so as to release 
the brake in a few seconds, are provided on the cover. 

As shown in Fig. 1, when used in conjunction with 
1 motor, the brake is normally fitted on the non-driving 
end of the shaft, and is carried directly on the end 
shield. The revolving discs are mounted on a hub on 
the shaft extension, the latter being carried through 
when a squared end for manual operation is required. | 
Che cost of the separate mounting required when + 
slipper type of brake is used is thus avoided. If 
necessary, however, the brake can be placed at the | 
driving end, in which case the shaft isextended and fitted 
with an auxiliary bearing. A centrifugal overspeed 
device can also be provided, while finally the unit can 
be applied separately to any suitable shaft on the 





driven machin« 

his magnetic disc brake is made in 10 standard 
sizes, the braking capacities of which depend primarily 
on the temperature rise of the operating magnet and 
on the rate at which energy can be dissipated without 


overheating the friction lining. As will be seen, how- | 
ever, the braking area is unusually generous, so that 
the capacity high in relation to the size. The/| 


torque of the standard models ranges from 8 ft.-lb. to | 
440 ft.-lb. on an half-hour rating, but when used on 
hoists, cranes, winches, lifts and coal and ash-handling 
plant, these figures are redured by 25 per cent. to allow 
an extra large safety factor 


J 





fue insrirute or TRANSPORT The annual dinner 
of the Institute of Transport will take place at the 
Connaught Rooms, Great Queen-street, London, W.C.2, | 
on Friday, March 4, 1938. 


Kernot Memoria MepaL.—For distinguished engin- | 
eering achievement in Australia extending over 35 years, | 
Mr. F. W. H. Wheadon, managing director and chief | 
engineer of Messrs. The Adelaide Electric Supply Com.- 
pany, Limited, Adelaide, South Australia, has been 
awarded the Kernot Memorial Medal by the committee | 
of assessors of the University of Melbourne 
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THE GENERATING AND HEATING) 
EQUIPMENT AT THE PINEWOOD | 
STUDIOS, IVER. 

Tue film studios of Pinewood Studios, Limited, 
at Iver Heath, Buckinghamshire, are designed on the | 
unit principle. Fach unit, of which there will ulti- 
mately be two, will contain eight stages. Five of these, 
for the first unit, are completed, and the remaining 
three are being constructed. Of the existing five 
stages three measure 110 ft. by 165 ft. by 40 ft. high, 
while the other two are 110 ft. by 83 ft. by 40 ft. high, 
giving a total floor area of 72,710 sq. ft. All the stages 
are housed in a building of steel framework construc- 
tion, the walls of which are of solid concrete 11 in. thick. 
The roofs consist of 2 in. slabs of thatchboard covered 
with asphalt and, like the walls, are treated internally 
with slagwool to eliminate external sounds. The 
flooring is dust- and draught-proof and is designed both 
to provide a solid foundation for the erection of the 
sets and to allow of easy movement of the camera 
equipment. The contractors were Messrs. Henry 
Boot and Sons, Limited, 10, The Boltons, London, 
S.W.10, and the architects Messrs. A. F. B. Anderson 
and H. 8. Scroxton. 

It is obvious that the power requirements of a building 
employed for such a purpose as the production of 
talking films must be of an unusual character. In the 
first place the four large stages are each equipped with 
‘outlets ” whose aggregate current carrying capacity 
is 12,000 amperes at 110 volts, while that of each 
of the two smaller stages is 6,000 amperes at the 
same pressure. The estimated maximum demand of 
this part of the installation is about 2,430 kW, equi- 
valent to about 1 kW for each 20 sq. ft. of area. In 
addition 250 kW is required for general lighting, 50 kW 
for occasional heating, 25 kW for cooking and 275 kW 
for power, mainly in the wood-working shops attached 
to the premises. The demand from the,studios them- 
selves is intermittent; short periods of very heavy 
load being followed by much longer periods of prac- 
tical quiescence. These peak loads do not last for 
more than 9 minutes to 12 minutes at a time, and 
the intervals between them may be considerable. 
The overall load-factor is therefore low, and, though 
the possibility of taking a supply from the public 
mains was first considered, the two-part tariff offered 
would have resulted in costs which compared unfavour- 
ably with those obtainable from private plant driven 
by Diesel engines. 

In addition, the question of providing hot water for 
heating and lavatory services to the extent of some 
233,800 therms per annum had to be examined. It 
was originally proposed that the whole of this should 


| 





be supplied from coal-fired boilers, equipped with 


by thermostats. 





In addition, the installation of a destructor boiler for 
dealing with refuse was suggested. This scheme would, 
however, have involved the handling of at least 1,300 
tons of coal per annum and the disposal of a corres 
ponding amount of ash and clinker, while the averag: 
cost per therm generated would have been about 1 -8d. 

The possibility of utilising the waste heat in the 


| engine exhaust gases and jacket water, of the generating 


sets, for part of the heat was therefore examined. 
The effectiveness of such an arrangement naturally 
depends on the proportion of the total heat, which 
can be contributed from these two sources; and 
these contributions in turn depend on the average 
load on the generators and its characteristics. From 
this point of view the type of load provided by a film 
studio is not ideal. (deed, experience has shown 
that though the mean load at Pinewood during work- 
ing hours would not be much greater than 300 kW, 
the extreme peak might approach 1,600 kW, and the 
minimum demand might be as low as 100 kW. Not 
more than 30 per cent. of the heating requirements 
could therefore have been obtained from the wast 
heat ; and of this proportion the yield from the exhaust 
gases alone would have been almost negligible. Further, 
when the load was very light the temperature of 
the gases leaving the exhaust gases boiler would at 
times be below dew point and moisture charged with 
sulphuric acid would therefore be deposited, giving 
rise to corrosion. 

To overcome these objections, and at the same time 
to improve the plant load factor and increase the heat 
yield, it was decided to instal electric immersion 
heaters in addition. Though on the basis of the cost per 
therm these heaters could not have been justified, thei 
installation is economic if by their use the contri 
bution from the power house to the heating load is 
raised to a substantial proportion of the total and the 
fuel cost per therm compares favourably with that from 
coal-fired boilers. Moreover, in determining the rela- 
tive contributions from the two sources it became 
evident that although the total heat from the water 
jacket exhaust and immersion heaters rose rapidly 
as the loading of the latter increased, the overall cost 
per therm increased even more rapidly, until a point was 
reached at which the cost of using coal-fired boilers was 
exceeded. 

This is shown by the curves in Fig. 1, page 720. 
which apply to a steady load of 150 kW on the genera- 
ting set and loads on the immersion heater varying from 
zero to 400 kW. As will be seen, the critical value 
occurs when the load on the immersion heaters is 
just over 150 kW. It was therefore decided to instal 
a heating load of 150 kW for each of the three main 
generating sets, or 450 kW in all, and thus to make 
the proportion of heat provided electrically nearly 
60 per cent. of the total. The average fuel cost per 
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therm with fuel at 90s. per ton then became 1-7d. per 
therm with a continuous load on the immersion heaters. 
Allowing for periods when heating is not required 
and for times when the heaters are cut off owing 
to the occurrence of studio peak loads, the average cost 
of a combination of waste and electric heating over a 
period of 12 months was estimated to be 1-4d. per 
therm. This shows a substantial saving on coal-fired 
boilers at 1-8d. per them. 

It is interesting to note that the total heat gained 
by the additional 150-kW immersion heater load per 
set is approximately constant over a wide range of 
load. It is almost exactly twice the heat equivalent 
of the immersion heaters. In other words, the 150 kW 
heating elements contribute 5-12 therms per hour, 
and the result of this additional load is to increase 
the combined jacket and exhaust heat by the same 
amount. This is shown by the figures given in the 
accompanying Table. 

With a fixed immersion heater load the cost per 
therm will, of course, vary with the studio load, being 
high at light loads and reaching a minimum value at 
a total load of about 75 per cent. of the maximum 
overload capacity of the set, as shown in Fig. 2. As 
will be seen, with a total load of from 300 kW to 550 kW, 
the curve is very flat and from 250 kW upwards com- 
pares favourably with that obtainable from coal-fired 
boilers. As the studio load on any one set is seldom 
likely to fall below 100 kW, or 250 kW with the heating 
load, the system is, therefore, sufficiently flexible to 
operate with definite economy when the studio load 
fluctuates between 100 kW to 550 kW per set. 

The full utilisation of the calorific value of the fuel 
oil, made possible by such a combined system, results 
in a very high overall thermal efficiency being obtained 
at all loads. With a load of 200 kW per set, for inst- 
ance, the fuel consumption is 122 lb. per hour, which 
with a calorific value of 18,250 B.Th.U. per Ib., gives a 
heat input of 22-26 therms per hour. Of this total, 
5-95 therms are recovered from the jacket water, 2-9 
therms from the exhaust boiler, and 6-82 therms repre- 
sent the equivalent of the electrical load, making a total 
of 15:67 therms utilised, or an efficiency of 70-5 percent. 
At a load of 450 kW, the fuel consumption is 243-8 Ib. 
per hour giving a heat input of 44-49 therms per hour. 
Ofthis 10-6 therms are recovered from the jacket water, 
7-08 therms from the exhaust boiler and 15-35 therms 
represent the equivalent of the electrical load, making 
a total of 33-03 therms utilised, or an efficiency of 
74-25 per cent. As regards the fuel consumption of 
the engines themselves, it may be mentioned that this 
varies from 0-57 lb. to 0-54 Ib. at a load of 252 kW, 
and from 0-53 Ib. to 0-55 Ib. at the full load of 510 kW. 
Taking an average of 0-5425 Ib. at all loads from one- 
half to full, the fuel costs are about 0-29d. per kilo- 
watt-hour, or a little over 0-3d., when lubricating oil 
is included. 

3efore describing the combined heating system that 
has been installed as the result of these considerations, 








CoMBINED MororR AND BRAKE. 


something may be said about the generating plant 
from which a considerable proportion of the heat 
is supplied. This plant is installed in a separate 
brick building and consists of three 750-brake horse- 
power and one 300-brake horse-power six-cylinder 
vertical enclosed Diesel engines, which were constructed 
by Messrs. The English Electric Company, Limited, 
Rugby. Views of these sets are given in Figs. 5 and 
6, page 721, and details of their design have already 
been published in EncrngeErrnc. A similar set with 
eight cylinders and an output of 1,000 brake horse- 
power is now on order and will bring the capacity of 
the station up to 3,550 h.p. The foundation of each 
of these sets consists of a 2-ft. concrete raft, a 24-in. 
layer of Coresil cork and a 7-ft. deep concrete block, 
which is separated from the surrounding earth by a 
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It was constructed by Messrs. Power Equipment 
Company, Limited, Hendon, London, N.W.9, and, 
in addition to the five generator panels, contains 
a panel controlling the auxiliary services switchboard, 
a panel for the immersion: heater circuits and an 
earth leakage panel. On the same level is a board 
for controlling the domestic services, which was con- 
structed by the same firm, while on the gallery above 
is the main studio feeder board. This board is illus- 
trated in Fig. 7, on page 724, and its construction will 
be clear from Fig. 4. It consists of four 5,000 ampere 
and four 3,000 ampere feeder panels, each of which 
is equipped with a double pole circuit breaker and 
the usual indicating and recording instruments. This 
board was constructed by Messrs. Whipp and Bourne, 
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6-in. air space. Vibration has further been reduced 
to a minimum owing to the excellent balance of the 
reciprocating parts of the engines, while silence during 
operation is secured by the use of air inlet silencers 
of the Burgess type. 

Each engine is coupled direct to a three-wire dynamo, 
which generates direct-current at a pressure of 240 volts 
across the outers. These machines were also specially 
designed for film studio work by The English Elec- 
tric Company, and, in order that the voltage shall 
be free from ripple, which would produce a hum in the 
are and be recorded on the sound film, are made with a 
graded air gap, which increases in length from the 
entering edge of the generator pole-face to the leaving 
edge. For the same reason the armature slots are 
skewed, and a specially-designed winding is employed. 
In this way the ripple between the outers and neutral 
has been reduced to 0-15 per cent. In addition to a 
commutator, each generator is fitted with slip rings, 
through which connection is made to an oil-immersed 
static balancer. This balancer is capable of dealing with 
a 25 per cent out-of-balance current. Brown-Boveri 
automatic regulators are also fitted. The sets are 
designed so that they can be started by compressed air 
from cold, and connected to the bus bars in 14 minutes, 
thus enabling sudden heavy increases in load to be 
effectively dealt with. 

The electrical output from these sets is controlled by 
an eight-panel main switchboard. This is on the floor of 
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the engine room, and is illustrated in Fig. 8, on page 724. 





switchboards on the studio grids, twelve of which 
were supplied by Messrs. Power Equipment Company, 
Limited, six by Messrs. Park Royal Engineering Com- 
pany, Limited, Bush House, Aldwych, London, W.C.2, 
and six by Messrs. Westwood Manufacturing Company, 
Limited, Shepherds Bush, London, W.12. Each 
switchboard consists of five front panels and two 
wing panels. One panel carries a 2,000-ampere circuit 
for the incoming supply and two others carry 1,000 
ampere circuit-breakers, knife switches, enclosed fuses 
and instruments, which control the supply to the 
remaining panels. These panels are equipped with 
knife switches of 400 amperes or 60 amperes carry- 
ing capacities and control sixty 400-ampere_ter- 
minals to which trailing cables are clamped. These 
cables are plugged into junction boxes on the grid 
walkways, whence further cables are led to the light- 
ing fittings above the sets. This enables most of 
the flexible cables to be suspended from the walkways 
to platforms, which are suspended from the steel 
joists of the grid on which the lamp equipment and 
operators’ stands are placed. The studio floor is there- 
fore left unencumbered, except for the trailing cables 
which are needed to supply the few lighting units at 
floor level. Connection is also made from the main 
board to three 7,000 ampere pillars in the paddock 
and to three 4,000 amperes and two 3,000 ampere pillars 
in the gardens, so that work can be carried on out of 
doors at night. 

An interesting point about the installation is that 
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the main feeders from the engine room to the studio 
switchboards are made up of bare aluminium bars, as 
shown in Fig. 9, page 724. These bars are suspended 
from the steel work of the main covered ways behind 
the studios and are insulated by Sindanyo racks. 
The largest feeder consists of three 6 in. by § in. bars, 
or 11 sq. in., and the voltage drop at the farthest 
studio with a current of 10,000 amperes does not 
exceed 5 volts. This arrangement was adopted both 
on the grounds of economy and of structural strength 
as it enabled spans up to 20 ft. to be used. Ease of 
inspection, adequate provision for expansion and 
cheapness were other advantages. Joints are made 
in these connections by overlapping the bars for 
a distance equal to ten times their thickness and 
clamping the two sections together by cast-iron 
plates. There is, therefore, it is claimed, no increase 
in the resistance. Expansion joints of flexible foliated 
copper are fixed on all straight runs which are more 
than 100 ft. long. The bars were supplied by Messrs 
The British Aluminium Company, Limited, Adelaide 
House, King William-street, London, E.C., and were 
erected by Messrs. Marryat and Place, Limited, 40, 
Hatton-garden, London, E.C.1. 

The studio lighting comprises 175 2-kW and, 5-kW 
Solar spot lamps and 15 120-ampere high-intensity 
arcs for colour photography. There are nearly 300 
spots and rifle floods with capacities from 0-5 kW to 
2 kW together with 40 300-mm. 40-ampere ares, 12 
120-ampere arcs, and 32 80-ampere and 150-ampere 
and 6 300-ampere sun ares, Finally, there are 35 
5-kW projectors, 72 2-kW reflector spot lights, 100 single 
light broadsides and 48 overhead reflector units. The 
contractors for this equipment were Messrs. Mole 
Richardson (England), Limited, St. Leonards-road, 
North Acton, London, N.W.10, Messrs. R. R. Beard, 
Limited, 10, Trafalgar-road, Old Kent-road, London, 
S.E.15, Messrs. Kandem Electrical, Limited, 769, 
Fulham-road, London, 8.W.6, and The General Elec- 
tric Company, Limited, Magnet House, Kingsway, 
London, W.C.2. The sound-recording equipment con- 
sists of two wide-range alternating -current operated per- 
manent film-recording channels, and five direct-current 
operating channels for portable work. These were all 
constructed by The Western Electric Company, 
Limited, Bush House, Aldwych, London, W.C.2. The 
alternating current is supplied from the main system 
through a Crompton-Parkinson motor-generator. The 
whole of the wiring was curried out by Messrs. Hall 
and Stinson, Sheffield, screwed steel conduit being 
used throughout. 

Returning to the heating system, it may first be made 
clear that this derives its supply from five sources : 
From the engine jacket water, in both the winter and 
the summer ; and from the exhaust heat boilers and the 
electric heaters in the winter, the latter also being used 
to some extent in the summer. The coal-fired boilers 
mentioned below are only used in the winter and the 
destructor boiler is employed as required. The system 
is shown diagrammatically in Fig. 3 and may best be 
described by dealing with each source of heat indi- 
vidually. 

As regards the engine jacket water the normal tem- 
perature of 120 deg. to 140 deg. F. at the outlet was 
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raised to 160 deg., so as to provide suitable heating 
conditions. This was possible owing to the fact that 
softened water was employed for all make-up. As 
the normal return temperature from the heating 
system was expected to be 140 deg. F. the circulating 
system was designed for a temperature rise of 20 deg. 
F. across the engines, thus ensuring an easy temperature 
gradient in the jackets and cylinder heads. As shown 
in Fig. 3 the water is circulated by one of two 100 per 
cent. duty pumps a, whose delivery capacity is 300 
gallons per minute. These pumps are electrically 
driven and are arranged in the engine outlet ‘bus 
main. One of them normally delivers water direct 
to the thermal storage vessel b on which all five sources 
of heat converge and from and to which the circulating 
water for the heating system is drawn and returned. 
A three-way valve c is placed on the discharge side of 
the pumps. This is controlled by a thermostat d in 
the engine outlet "bus main, so that until the tem- 
perature of the water from the jacket reaches 155 deg. 
F. it is re-circulated through the engine. This prevents 
cold water at too low a temperature from being ad- 
mitted to the storage vessel when starting or at times 
of light load. When a temperature of 155 deg. is 
reached the valve ¢ begins to open, but full re-circulation 
does not occur until a balance is reached. The outlet 
water from the engine can therefore be maintained 
at 160 deg. within narrow limits, irrespective of the 
load, while the temperature of the inlet water rises 
as the load falls. 


The return circuit from the thermal storage vessel b 
to the the engines always passes through one or other 
of the heat exchangers e. These are designed to 
extract the jacket water heat at times when the heating 
system demand is insufficient to absorb all that is 
available. Each exchanger is capable of extracting 
the total jacket water heat from the three main engines 
when they are operating simultaneously on their 
maximum continous outputs. They are of the tubular 
type with a tube surface of 275 sq. ft., and are fed with 
water from a 2,400 gallon tank f on the power house 
roof. The water passes through the tubes on a five pass 
system, so as to ensure an adequate velocity. The 
jacket water flows outside the tubes and also makes 
five passes between the inlet and the outlet. 

The flow of cooling water through the heat exchangers 
is automatically controlled by a valve g on the discharge 
side. This valve is, in turn, operated by the thermostat 
h, so that it remains closed as long as the temperature 
in the jacket water outlet main does-not rise above 
160 deg. F. Under these conditions there is no cooling 
water flow through the heat exchangers and no jacket 
heat is extracted. If, however, the temperature 
rises above this point the valve g begins to open until 
the rate at which heat is extracted is sufficient to 
check the temperature rise. Conversely, when the 
temperature returns to normal, valve g will close 
and interrupt the flow of cooling water through the 
tubes. To ensure against a failure of valve g to operate 





after it has remained closed for a long period, a hand- 
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operated by-pass valve k is installed and an adjustable 
temperature alarm | is fitted in the jacket water out- 
let main. Relief valves m are also fitted on the heat 
exchanger water boxes to relieve excessive pressure, 
which might occur if the cold water isolating valves on 
the unit in circuit were left closed. 

To provide a circulation through the jackets, if for 
any reason current for the pump motors is not available, 
a three-way cock n is inserted in the inlet main to the 
engine, so that well water for filling and make-up pur- 
poses can be fed into the system through the softener o. 
This cock also isolates the inlet side of the system from 
the normal circuit through the thermal storage vessel. 
A similar cock p is located in the engine outlet. This 
isolates this side of the system from the normal circuit 
and enables the jacket water to be discharged tem- 
porarily to waste. Any engine can therefore be run 
up and put on the bars before the pumps are started. 
As will be seen from Fig. 3 both the three main engines 
and the auxiliary engine are included in this jacket 
water system. The diagram also shows the arrange- 
ment for cooling the lubricating oil. This consists of 
four tubular oil coolers r, which are supplied with cold 
water from the tank f, as the water at the inlet to the 
jacket is at too high a temperature to be used for that 
purpose. The quantity of water used is, however, 





ENGINE AND GENERATOR. 


small owing to its low temperature and the ample 
surface of the coolers. 

The gases from each main set are exhausted to 
Clarkson thimble-tube vertical boilers, which are 
shown at sin Fig. 3. The auxiliary set is not included 
in the exhaust-heat scheme, since it will be mainly 
run at night and during the week-ends. Each boiler 
is 2 ft. 9 in. in diameter and 10 ft. 2 in. high and 
is housed in an annexe to the engine-room, where 
the pumps, heat exchangers, fuel-oil storage tanks, 
and centrifuge are also installed. It is designed 
for a heat transmission of 710,000 B.Th.U. per hour 
with a gas-inlet temperature of 670 deg. F. and an 
outlet temperature of 300 deg. F., conditions which 
correspond to a load of 450 kW per set. The peak 
transmission at the maximum overload capacity of the 
engines is about 1,000,000 B.Th.U. per boiler. The 
engines are connected to a flange on each boiler by 
overhead lagged pipes, and the gas flows downwards 
through a central tube and then upwards through an 
annular passage into which the thimble tubes protrude. 
The main heat transmission takes place through the 
thimble surfaces. The gases leave the boiler through 
a branch on the side of the top header and are led by 


brick chimney. It is not intended to utilise the 
exhaust heat in this way during the summer, partly 
because it will not be required and partly, as already 
mentioned, so that corrosion troubles at light loads may 
be avoided. The boilers are, however, designed so 
that they can be operated dry without damage, and 
will therefore play the part of silencers, whether exhaust 
heat is being utilised or not. 

During the winter, water will be circulated through 
the exhaust boilers in parallel by one of the motor- 
driven pumps ¢. These pumps are each capable of 
100 per cent. duty and have an output of 130 gallons 
per minute. As will be seen from Fig. 3, a three-way 
re-circulating valve u is provided in the circuit. This 
is controlled by the thermostat v and operates in the 
same way as the recirculating valve c in the jacket water 
circuit. In other words, no water is delivered from 
the exhaust-boiler circuit to the thermal storage vessel, 
until it has reached a sufficiently high temperature. 

As already stated, a bank of 150-kW electric immer- 
sion heaters is associated with each of the main sets. 
The total of 450 kW is made up of 45 10-kW elements, 
all of which are mounted in the thermal storage vessel 
6 in Fig. 3. The temperature of the water delivered 
from the engine jackets and exhaust boilers is therefore 
raised before being passed to the general heating 
system. At certain times the heat delivered to the 
thermal storage vessel from the engine system is 
sufficient to meet the whole of the heat demand, while 
at others the immersion-heater load might seriously 
reduce the available power when heavy peak occurs 
in the studios. Means have therefore been provided 
for controlling the immersion heaters both thermo- 
statically and electrically. For instance, when the 
temperature of the water from the engine system rises 
above normal an adjustable thermostat breaks a relay 
circuit, which in turn causes the contacts controlling 
the immersion heaters to operate. Similarly, when 
the temperature falls the thermostat closes the relay 
circuit and the contacts switch the heaters in. The 
contactors are also arranged so that when the external 
load rises above 300 kW on any one generator the 
associated immersion-heater load of 150 kW coupled 
to that set is switched out. Conversely, the heating 
load is again automatically available as soon as the 
external load on the sets falls below 300 kW. That 
is to say, the heating load can be carried, subject to 
thermostatic control, as long as the total load on the 
set does not exceed 450 kW. As the overload rating 





of each set is 563 kW, there is therefore a good margin 
to meet any sudden peak demand from the studios. 


| The thermostat and load-control contacts are in series 


|in the control circuit, so that either can override the 





other. The load control cannot, therefore, switch in 
the heaters unless the temperature in the system is 
such as to require the additional supply of heat, nor 
can the thermostatic control apply the heating load 
if the generator load is already more than 300 kW. 
Although the generators are under the control of 
sensitive automatic voltage regulators, the effect of 
suddenly throwing a load of 150 kW per set on or off 
would make an unnecessarily severe demand upon 
them. The heating load contactors are, therefore, 
arranged in groups of three, each of which controls 
50 kW and operates in succession with an intervening 
time lag. It is interesting to note that when the 


|immersion heater load is cut off, owing to a sudden 


heavy demand from the studios, the contribution of 
heat from the engines will often automatically increase 
and thus practically compensate for the loss of electric 
heat. Thus, if the studio load is 200 kW and the 
immersion heater load 150 kW, the exhaust and jacket 
heat will provide 13-96 therms per hour, and the im- 
mersion heaters 5-12 therms per hour, a total of 19-08 
therms per hour. If the studio load then rises to, say, 
450 kW, the 5-12 therms of electric heat are lost, but 
the engine contribution increases to 17-68 therms per 
hour, so that the total heat is not greatly reduced. 
The immersion heaters with their automatic switch- 
gear and thermostatic controls, were supplied by 
Messrs. The British Thomson-Houston Company, 
Limited, Rugby. 

The two coal-fired boilers, which are indicated at w 
in Fig. 3, are of the locomotive type and are each rated 
at 60 h.p. They are fitted with automatic stokers, 
whose operation is thermostatically controlled by the 
temperature in the thermal storage vessel. The setting 
of the thermostat is arranged, so that when the engine 
system is able to cover the total requirements of the 
heating system, the boilers are practically out of action. 
The rate of firing is, in fact, varied to meet the excess 
of heating demand over the total heat available from 
the engines, immersion heaters and destructor boiler. 
The latter, which is shown at z in Fig. 3, consumes 
refuse from the whole site and provides a useful con- 
tribution of heat at a negligible cost, as circumstances 
permit. It will also be seen from Fig. 3 that the hot- 
water from all sources is delivered by the various 
circulating pumps to the upper part of the thermal 


an external down pipe into a flue below the annexe | storage vessel b. This vessel is 8 ft. in diameter by 
floor, whence they pass to the atmosphere through a| 15 ft. high, and its capacity of nearly 5,000 gallons 
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ensures enough heat storage to prevent any rapid TENDERS. 
fluctuation of temperature in the external heating) we» have received from the Department of Overseas 
system. From this vessel a battery of three motor | Trade, 35, Old Queen-street, Lendoe, 8.W.1, particulars 
pumps y, which are connected in parallel, circulate | of the undermentioned tenders, the closing dates of 
the hot water round the whole site, whence it returns | which are stated. Details may be obtained on application 
to the bottom of the vessel and is re-circulated. | to the Department at the above address, quoting the 

The whole heating system is maintained under | Teference numbers given. 
moderate pressure by a head tank z, which is installed Transformers, 3,000 kVA, one bank, comprising two 
above the power-house roof at a height of 37 ft. from | single-phase 1,620 kVA interchangeable transformer 
the engine-room floor. This tank provides for the | “ts. Johannesburg City Council; July 17. (T.Y. 
expansion of the whole system and all make-up is 24,260/87.) . 
introduced into it through an automatic ball float | Hollow-Spindle Lathe, all-geared head, and_ electric 
valve. In the first place, the system was filled with s—- Oisy Council; July 17. (T.Y. 
softened water from a softening plant capable of a| ~~’ \ , 
maximum duty of 2,000 ola a a and all| . Structural Steelwork for new oe plants at Beacons- 
eneinnamm detente Giang. Gils, calienen. am bin, tne) field and De Aar. South African Railways and Harbours, 

p 18 passec roug un d ni Y | Johannesburg ; July 26. (T. 24,340/37.) 
to the make-up tank. The 30,000-gallon well water | Vila 
tank, which supplies the whole site, is erected at a| -Stecl rounds, flate, squares, angles, channels, 
: - h , | Tees, hexagon sections (nut sizes), Gibson ring retainin 
sufficient height to provide a gravity flow into the cold- | “6 : : S — 
° ; steel, coping steel and special sections. South African 

water tank for the engine system and to the expansion | Railways and Harbours, Johannesburg; August 23. 

and make-up tank for the heating system. (T. 24,341 /37.) 

This interesting scheme of waste-heat utilisation Electric Cranes, overhead travelling, two 7-ton and two 
was designed by Messrs. The English Electric Company, | 150-toncapacity. (T.Y. 24,343/37.) Also one 3-ton, one 
Limited, and Messrs. Rosser and Russell, Limited,|5-ton and eight 10-ton capacity. (T.Y. 24,344/37.) 
37, Duke-street, London, W.1, in collaboration. The | South African Railways and Harbours, Johannesburg ; 
first-named firm supplied the engines, generators, | “ust 3. 
exhaust boilers, heat exchangers, and the cold-water| ‘Stationary Battery and equipment. Johannesburg 
tank and cooling system for the oil coolers and heat | City Council, Electricity Department ; July 17. (TY. 
exchangers, and were also responsible for the layout | 24,346/87.) 
of the power house and the fuel and lubricating oil| ctric Crane, overhead travelling, one 100-ton 
systems. The second firm, who also carried out the Piao -- Bunnerong Power Station. Sydney County 
heating system for the studios and buildings, supplied (TY. 94 road Veieag, Antes ey 
the circulating pumps and pipework, the coal-fired Pe oe ‘ . 
nod destructor boiler, the thermal storage vessel and |, mmPéag Flant— With rfarenoe tothe call for tender 
the thermostat controls for the water circuits. The tricity Suhams meted on page $46. ante (Ref. No. T. 2,412), 
whole of the plant was supplied to the instructions of | we now learn that the closing date for the receipt of 
Messrs. Henry Boot (Garden Estates), Limited, who | tenders for the pumping-station extensions at Drains 
were responsible for the studio development and for | Nos. 1 and 11 has been postponed until July 17. (T. 
whom Mr. Pakenham Beatty, 263, Fulham-road, Lon- | 2"-730/37.) 
don, 8.W.7, acted as consulting engineer. The chief Vetals and Miscellaneous Material, comprising pure- 
electrical engineer at Iver is Mr. F. Hanser. tin wire, flat bars of tinned copper, hexagonal brass bars 
and iron nuts, flexible steel cable, galvanised-iron water 

=—SS=S=== piping. galvanised eens om. ay — fer a 

. . manila rope, mineral grease, rubber gloves for electrica 

eens aa AND work, rae oy comeiend ed lead, and bar screws. State 
: a E | Electricity Works, Montevideo, Uruguay; August 5. 

He nry Ford lastitute of igre ultural Engineering. a 5 : Sa,568 #4.) > 2 
Open on June Th the enty Pond Insite of ar | , Eke, Grama, oh smirutey, capable of iting 
cultural Engineering has been founded to make avail- second, respectively. Port Administration, Montevideo, 
ible, to farmers and farm workers, practical and | Uruguay ; September 6. (T.Y. 23/949/37.) 
theoretical instruction in applying mechanisation to Sees Seledn Travelling Cranes, two, 10-ton, self- 
ill types of farming, and on the use and care of all propelling, swing-jib, for Dushes Harbour. ‘South 
machinery generally employed. Instructional courses | African Railways and Harbours, Johannesburg ; July 26 
will also be available for implement and tractor dealers’ | (T.Y . 24,342/37.) 
issistants and salesmen engaged in the maintenance 
ind servicing of farm machinery. The Institute 
vljoins the estates and farms of Messrs. Fordson 
Estates, Limited, at Boreham, Essex. In the Institute 
lecture rooms and conference room, and in adjoining 
workshops, theoretical and practical instruction is given 
in the design, use and care of all types of machinery 
ind implements. The normal courses are of a fortnight’s 
duration and the fee, for farmers and farm workers, Constructors, Luarrep. London: Sir Isaac Pitman 
is 3/., for dealers’ mechanics, 4l., and for dealers’ sales- and Sons, Limited. [Price 5e. net.] 

men and demonstrators, 5/. Further information may | Business Budgets and Budgetary Control. By A. W. 

be obtained from the Principal of the Institute, Bore- Wrusmore. Second Edition. London: Sir Isaac 

ham, near Chelmsford, Essex Pitman and Sons, Limited. [Price 10s. 6d. net.] 

Department of Scientific and Industrial Research. Report 

——_——— of the Road Research Board, with the Report of the 

Director of Road Research, for the Year Ended March 31, 
PERSONAL. 1936. a; H.M. "Sadler Office. [Price 
2s. 6d. net. 

Gear ¢ wale” Practice. Methods of Producing Gears 
for Commercial Use. By Frep H. CoLvin and FRANK 
A. Sranitey. London: McGraw-Hill Publishing 
Company, Limited. [Price 18s.) 

Report of the Special Commission Appointed by the 
Secretary of State for the Colonies to Report on the 
Transport System of Ceylon. London: The Crown 
Agents for the Colonies. 

Elasticity, Plasticity and Structure of Matter. By 
Dr. R. Houwink. With a chapter on The Plasticity 

Proressor H. M. WesTerRGaAarD, who was _— 4. 4, wor Roy "WPeioo ‘jem ay armer eth 

a nen ee = eee wt. ago United States War Department. Corps of Engineers. 

autumn, follow ing 20 yeass at the Faculty of eatanedion i ge gy te 

ha ice niegaty Illinois has been appointed Dean of | | Superintendent of Documents. ‘(Price 1 dol. 

new post he cusceeds Profrowd Fi ~ Clifford. who has nited States Geological Survey. Bulletin No. 861. Geology 

. ' of the Anthracite Ridge Coal District, Alaska. By 











BOOKS RECEIVED. 


Examples in Practical Mathematics. Third Y ear (Senior) 
Course for Technical Colleges. By Leonarnp TURNER. 
London : Edward Arnold and Company. [Price 2s.] 

(nternational Index to Aeronautical Technical Reporte. 
Prepared by THe Socrery or British AIRORAFT 





Sin Grorer Hieors, C.B.E., has been re-elected chair 
mean. for the ensuing year, of the General Committee of 
Lloyd's Register of Shipping. 71, Fenchurch-street, 
London, E.C.3, and Mr. R. M. K. Turnevurt, chairman 
of the sub-committees of classification. The Com- 
mittee has accepted with much regret the decision of 
Mr. A. L. Sturee not to offer himself for re-election as 
leputy-chairman and treasurer of the Society, and has 
elected Mr. E. L. Jacons to succeed him Lorp 
EesENDON has been re-elected a member of the General 
Commit te« 


~ 


bese ade dean eme . . , , : . 
nm made dean emeritu Greratp A. Wartnc. Washington: Superintendent 
Messrs, A. C. Wickman, Limirep, Coventry, have of Documents. [Price 70 cents.] 

removed their London office from 10. Princes-street to] United States Geological Survey. Professional Paper 

Thames House, Millbank. 8.W.1 No. 186-E The Flora of the New Albany Shale. 


Messrs. Davip Brown Tracrors, Limirep. Park Part 2. The Calamopityeae and their Relationships. 
Works, Lockwood, Huddersfield, inform us that their By Cuaries B. Reap. [Price 15 cents.] Professional 
imterests and those of Messrs. Harry Ferguson, Limited, Paper No. 186-L. The Correlation of the Upper 
have been combined, and a new company is about to be Cambrian Sections of Missouri and Texas with the 
formed. The joint managing directors will be Mr. David Section in the Upper Mississippi Valley. By Jostan 
Brown, who is also the managing director of Messrs. Bripver. Washington : Superintendent of Documents. 
David Brown and Sons (Hudd.), Limited, and Mr. Harry [Price 5 cents.) 

Ferguson, the inventor of the Ferguson farm machinery. | '’nited States Bureau of Mines. Technical Paper No. 575. 
The new arrangement will enable Mr. Ferguson to con- Tests of the Compressibility and Bearing Strength 
centrate on technical development, while Mr. Brown will of Potash Salt. By H. P. Greenwatp and H. C. 





CONTRACTS. 


Messrs, THe Parsons ENGINEERING COMPANY, 
Limitrep, Town Quay Works, Southampton, have 
received an order for a further kerosene-fuel emergency 
a for the new London Midland and Scottish 

ilway passenger vessel, comprising the engine, 
generator and radiator on a combined bed-plate, with a 
36-hour fuel storage tank. This constitutes the seventh 
repeat order, as four ships of the Duke class and two of 
the Princess class already carry these emergency 
generators. 

Messrs. Paitirs Lamps, Lrwrrep, 145, Charing Cross- 
road, London, W.C.2, have received orders for 14 further 
Philora electric-discharge lamp street-lighting installa- 
tions in various parts of the country. One of the 
largest of these contracts is that from Peterborough. 
where 270 sodium lamps are to be installed in special 
Revo fittings. Another order is from the Bath Corporation 
for the installation of 300 150-watt sodium lamps in 
Wardle Solux units. 

Messrs. ASHMORE, BENSON, PEASE AND COMPANY. 
Lmrrep, Parkfield Works, Stockton-on-Tees, have 
secured a contract from Messrs. The Consett Iron Com- 
pany, Limited, for the supply and erection of a blast- 
furnace gas-cleaning plant to handle about 5,500,000 
cub. ft. of gas per hour, and comprising pre-coolers, 
Theisen patent disintegrator-type gas washers, moisture 
separators and inter-connecting gas mains. 

Messrs. J. Browetr Linpiey (1931), Lruirep. 
Coborn Works, Dunham's-lane, Letchworth, Herts.. 
have recently received orders for their single and two 
stage air compressors from Messrs. ‘lhe United Stee! 
Company, Limited, for the Steel, Peech and Tozer Works, 
and from Indian Railways, chemical works in North 
Wales, oil refineries in Hampshire, and other firms and 
administrations. They have also received a number of 
orders for their steam engines and condensing plant. 

Messrs. Tancyes, Limitep, Cornwall Works, Bi 
mingham, have received orders for borehole pumps from 
Long Ashton Rural District Council and from the 
London Passenger Transport Board. Among othe 
orders for pumps is one from the County Borough of 
Swansea for an electrically-driven sewage pump and 
another for a three-throw hydraulic pressure pump from 
Messrs. Bell Telephone Manufacturing Company. Presses 
of various types have also been supplied to Messrs. 1.C.1 
(Metals), Limited, to Messrs. Stewarts and Lloyds. 
Limited, and to Messrs. The General Electric Company. 
Limited. 

Messrs. Dospspie McInnes, Limirep, 57, Bothwell- 
street, Glasgow, C.2, have supplied their Torque sus- 
pension compass, “‘ VER” liquid steering compass and 
other instruments for a ship building by Messrs. J. L. 
Thompson and Sons, Limited, Sunderland, for Messrs. 
Maclay and McIntyre, Limited. Another order, for a 
model “* VER ” compass and other instruments, has been 
completed for Messrs. Wm. Denny and Brothers, Limited, 
for their vessel No. 1304. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Welsh Coal Trade.—-The Welsh steam coal market 

continued to present a quieter appearance throughout 
the past week. This was chiefly due to the shortage 
of tonnage, which made it extremely difficult for shippers 
to complete deliveries, and in some cases coals which had 
already been sold were thrown back on the market. 
In addition, demand showed a slight seasonal falling off. 
although this was most marked in the case of the inland 
trade. As a result, coals were rather more freely avail 
able. The tone, however, was still strong, as sellers 
were not pressing and most collieries were well booked 
with business over a long time ahead. Considerable 
interest was aroused by reports that the Italian State 
Railways had placed a further large order for 200,000 
tons of coals for shipment in 1938. In common with 
buyers in most of the leading markets, these customers 
have adopted the policy of making purchases well in 
advance as a precaution against a shortage of coals and 
possible increases in prices. So far, they have bought 
about 800,000 tons for shipment as far ahead as next 
year, while they have arranged large quantities for 
earlier delivery. Although some of the ordinary grades 
of large coal were slightly more freely offered, supplies 
were by no means excessive and quotations were con- 
sequently well upheld. The best qualities were still 
tightly held. The washed small and sized grades re 
mained scarce, and outputs of these kinds general 
were well sold ahead. As a result, prices were sustained 
at high levels. Throughs came in for a fair demand and 
were firm while cobbles were steadily heid. Cokes were 
active and values were strong. Patent fuel and pitwood 
were steady. 
Iron and Steel Trade.—Conditions in the iron and 
steel and allied trades of South Wales and Monmouth 
shire were again active throughout last week. Producers. 
however, were still under pressure to keep up with 
deliveries and their inability to extend their commit 
ments at present severely limits the volume of new 
business arranged. Raw materials remained in restricted 
supply and added to manufacturers’ difficulties. 








Tue Gas Licut anp Coxe Company.—A length of gas 
main recently laid down at King’s-avenue, Woodford, 
has brought the total mileage of the Gas Light and Cok« 
Company’s mains up to 6,000. The company serves an 
area of 540 sq. miles and supplies 1} million consumers 
It carbonises 3 million tons of coal per annum, and the 





be responsible for all commercial matters, including sales HowartH. Washington: Superintendent of Docu 
and production, ments. [Price 10 cents.) 





gas is distributed from 100 gasholders. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—There have been no fresh develop- 
ments in the raw and semi-finished steel branches. The 
demand is brisk, and most concerns have exceptionally 
attractive order books. Activity in the production of 
high-efficiency steels is reflected in the steadily improving 
demand for steel-making alloys. More orders are cir- 
culating in the heavy machinery and engineering branches. 
Increased prosperity in the coal trade is reflected in the 
receipt by Messrs. Colliery Engineering. Limited, of 
Sheffield, of several important contracts for a variety of 
equipment. The Grassmoor Colliery Company, Limited, 
Chesterfield, has placed an order for a large coal-prepara- 
tion plant, which represents a new phase in coal cleaning. 
The whole output of the pit is to be mechanically cleaned, 
and the equipment will be of a comprehensive type. 
Messrs. The Wingate Coal Company, Limited, Co. Dur- 
ham, have an order in course of execution by the same 
tirm for similar plant. Messrs. The Charlaw and Sacris- 
ton Collieries, Limited, Durham, have placed a contract 
with Messrs. Colliery Engineering, Limited, for two 
complete coal-handling and grading plants. One will be 
installed at the company’s Sacriston group, and the 
other at Kimblesworth Colliery. The value of the 
contract is understood to be in the region of 90,0001. 
Coal-treatment and coal-screening plant is also on order 
by collieries in various parts of the country. Business is 
improving in grinding and crushing equipment on both 
home and overseas account. The market in railway 
rolling stock has developed a brighter tone. British 
railways are ordering bigger consignments of steel rails, 
carriages and wagons. Overseas sales show expansion. 
Tramway points and crossings are on order for British 
corporations, and municipal undertakings in South 
\frica, India, and South America. Road development 
schemes in various parts of the country have resulted in 
a strong demand for trench diggers, excavators, elevators, 
pneumatic drills, picks and shovels. Concrete-handling 
and mixing machines are a progressive section, while 
steel used by makers of all types of electrical equipment 
is in much better request as compared with a year ago. 
Foundries, rolling mills, press shops, and.slab and billet 
mills are all working to capacity. Latest statistics show 
that Sheffield’s exports of shovels, forks, scythes, rasps, 
tiles, saws, carpenters’ tools and engineers’ tools are on 
the inerease. 


South Yorkshire Coal Trade.—The export position has 
not maintained recent improvement. Satisfaction is 
expressed at the increase in the first five months of the 
vear of nearly a quarter-of-a-million tons shipped from the 
Humber ports compared with the corresponding period 
last year. The call for prompt shipment is only moderate. 
Owing to the strong inland demand, collieries are dis- 
inclined to enter into contracts for more than six months 
ahead at current prices. Best hards and washed smalls 
are steady. Latest charterings include: Immingham to 
Helsingfors, 2,000 tons, and Hull or Immingham to Rio 
Janeiro, 6,500 tons. The inland demand for coal reaches 
a high standard. Iron and steelworks continue big 
buyers. Graded steam and small coal is in short supply 
for coke manufacture and electricity works. The house- 
coal market has developed seasonal weakness. Foundry 
and furnace coke is an active section. Quotations are : 
Best branch handpicked, 26s. to 27s. 6d.; South York- 
shire, 22s. 6d. to 248. 6d. ; best house, 208. 6d. to 228. 6d. ; 
best kitchen, 18s. 6d. to 20s.; best Derby selected, 22s. 
to 228, 6d.; best Derby seconds, 20s. 6d. to 21s. 6d. ; 
best Derby brights, 19s. 6d. to 21s. 6d.; best large nuts, 
18s. 6d. to 19s. 6d.; and best kitchen nuts, 16s. 6d. to 
Tle. 6d. 








MANUFACTURE AND PROPERTIES OF LEAD.—A bulletin 
sent to us by the Technical Information Bureau of Lead 
Industries Development Council, 19, Hobart-place, 
Eaton-square, London, 8.W.1, and entiiled “ Lead, the 
Material, its Manufacture and Properties,” contains 
much of interest on the history, sources of supply 
manufacture, and properties of lead. A good deal of 
information on rolled sheet lead, cast-sheet lead and 
lead pipe is given, and the pamphlet closes with a brief 
account of lead alloys and with tabulated data on the 
general, thermal, electrical, mechanical and other proper- 
ties of lead. We are informed that copies of the bulletin 
may be obtained on application to the Lead Industries 
Development Council, x House, 38, King William- 
street, London, E.C.4. 


Socrery or CxHEmicaL Inpustry.—The fifty-sixth 
inmnual meeting of the Society of Chemical Industry will 
be held at Harrogate, from July 5 to 9. On the first 
lay, at 8 p.m., a reception will be held by the President, 
Viscount Leverhulme, in the ballroom of the Hotel 
Majestic. On July 6, at 10 a.m., the annual general 
meeting will take place at the Hotel Majestic, when, 
ifter a civic welcome, the business meeting will be held, 
ollowed by Lord Leverhulme’s presidential address. In 
the afternoon the Society’s Meda! will be presented to 
Professor G. G. Henderson, F.R.S., who will give an 
iddress on ‘“‘ Developments in the Theory and Scdien 
{ Chemistry in the last Half-Century.” On July 7, at 
).30 a.m., the Chemical Engineering Group will hold a 
session, when Professor R. V. Wheeler will speak on 
“ The Problem of Dust in Coal Mines.”” The afternoon 
will be devoted to visits to works in York and Hull. On 
July 8, at 9.30 a.m., a Food-Group session will be held, 
and, in the afternoon, visits to works in Leeds and 
lsewhere will take place. The whole of July 9 will be 
jevoted to a motor-coach tour of Wharfedale and 
Nidderdale. The offices of the Society are at 46, Fins- 
Sury-square, Londen, E.C.2. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrippLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—Conditions in the Cleveland 
pig-iron trade prohibit market transactions. Customers 
would readily buy for delivery over periods considerably 
ahead, but makers refuse to discuss new business until 
they see prospects of appreciably reducing their heavy 
obligations under old contracts. Arrears of delivery are 
still embarrassingly large, and little of the light tonnage 
output is available for distribution among purchasers. 
Ironmasters continue to concentrate on equitable alloca- 
tion of supplies to home users, but much complaint is 
heard that the tonnage received under makers’ system of 
rationing is greatly below urgent requirements, and 
consequently consumers are eagerly seeking to place 
orders in other iron-producing centres. Their efforts 
meet with little success. Small odd purchases of Con- 
tinental foundry iron are reported to have been made, 
however, at high prices, for consumption on Tees-side. 
Fixed minimum prices of Cleveland pig remain at the 
level of No. 3 quality at 101s. delivered to local firms. 
Merchants have command of very little iron. 


Hematite.—There is still next to no saleable East- 
Coast hematite pig, and transactions continue almost 
confined to the arrangement of occasional small forward 
contracts with regular home customers. Some relief 
to the stringent statistical situation is afforded, however, 
by the 1,200 tons per week extra output of a re-kindled 
blast-furnace at the Cleveland Ironworks of Messrs. 
Dorman, Long and Company, for while the increased 
make provides little or no tonnage for the market, it 
facilitates producers’ efforts to deal with pressure for 
larger deliveries against rather long-standing sales. 
Producers are meeting current requirements of home 
purchasers, but refuse to accept orders, and foreign 
customers are keen to place on much higher terms than 
rule for home trade. Second hands persistently press for 
command of tonnage much overdue to them for ship- 
ment abroad, but ironmasters are more reluctant than 
ever to release for e rt overseas tonnage required for 
domestic purposes. "Gnatathons keep at the equivalent 
of No. 1 grade of hematite at 123s. delivered to North- 
Eastern England and Scotland. 


Basic Iron.—The nominal price of basic iron stands 
at 100s. Production has been increased by output of a 
reconditioned furnace at Seaton Carew, but the additional 
make is needed for the firm’s own steelworks. There is 
no basic iron on the market. 


Foreign Ore.—Values of imported ores are difficult to 
ascertain, but occasional transactions are put through, 
after individual bargaining, despite obstacles to new 
business. Consumers have fairly good supplies, and 
imports against old contracts are maintained on an 
adequate scale. 


Blast-Furnace Coke.—The heavy output of Durham 
blast-furnace coke is passing steadily into use, mostly 
at local works. Occasional lots come on the market 
and are promptly taken up for shipment. Good average 
qualities keep at 40s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel is in unabated demand for domestic 
purposes, and overseas inquiries, though less persistent 
than they have been, are on a very substantial scale. 
The huge make is still insufficient for customers’ enor- 
mous requirements. Shortage of steel semies continues, 
despite heavy local production and increased imports 
from the Continent, and re-rollers complain that in- 
adequate supplies prevent full employment of works. 
Home buyers of finished materials are prepared to place 
orders for delivery beyond the end of the year, but 
experience difficulty in inducing producers to enter 
into forward commitments. Sheet makers have a lot of 
work on hand. For home trade, the principal market 
quotations are: Common iron bars, 11/. 17s. 6d.; steel 
bars, 91. 10s.; soft steel billets, 7]. 17s. 6d.; hard steel 
billets, 91. 28. 6d.; iron rivets, 15/. 12s. 6d. ; steel rivets, 
16l. 2s. 6d.; steel boiler plates, 11/. 188.; steel strip, 
bridge and tank plates, 111. 8s. ; steel angles, 111. 0s. 6d. ; 
steel joists, 111. 0s. 6d. ; tees, 121. 0s. 6d. ; heavy sections 
of steel rails, 101. 28. 6d.; fish plates, 141. 2s. 6d.; black 
sheets (No. 24 gauge), 151. 15s.; and galvanised corru- 
gated sheets (No. 24 gauge), 191. 10s. 

Scrap.—tiron and steel scrap is in continued good 
demand. Parcels of heavy steel readily realise fixed 
i ; buyers are keen to place orders for machinery 
metal at 90s.; heavy cast-iron commands quite 85s. ; 
and clean, light cast-iron makes, 72s. 








Tue InstiruTe or Paysics.—A conference on Mag- 
netism will be held in the Physics Department of the 
University of Manchester on Thursday and Friday, 
July 1 and 2, under the auspices of the Manchester and 
District Branch of the Institute of Physics. Professor 
W. L. Bragg, F.R.S., the Chairman of the Branch, will 
preside, and the lectures to be given will comprise 
** Electrical Sheet Steel,”” by Mr. G. Richer; ‘‘ Perma- 
nent Magnets,” by Mr. D. A. Oliver; “ The Electron 
Theory of Metals and its Application to Magnetism,” 
by Professor N. F. Mott, FRS. ; ** Influence of the 
Properties of Available Magnetic Materials on Engineering 
Designs,’ by Dr. C. Dannatt ; ‘‘ Magnetisation Curves 
of Ferromagnetics,”” by Dr. E. C. Stoner, F.R.S.; and 
“X-Ray Studies on Permanent Magnets of Iron, Nickel 
and Aluminium,” by Dr. A. J. Bradley. We are informed 
that visitors will be welcome and that further particulars 
may be obtained from Dr. C. Sykes, Research Depart- 
ment, Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, 17. 





NOTICE OF MEETING. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, 
July 1, 8.30 p.m., The Natural History Museum, South 
Kensington, 8.W.7. Annual Conversazione. 





For other Notice of Meeting, see page 2 
ments. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Very little change falls to be 
reported in the state of the Scottish steel trade either 
in production or demand. In most instances plant is 
working to capacity, and everything possible is being 
done to maintain output, but despite all efforts, it is 
well-nigh impossible to overtake the heavy demands 
of customers. The latter maintain a constant pressure 
for deliveries, and it would almost seem as if consumers 
could absorb double the current output were the tonnage 
available. Specifications keep coming in with the 
utmost regularity and the placing of every ton produced 
during the next six ssanthe is assured. New business 
continues quiet and to-day’s heavy order books account, 
in some respects, for this, but some rather interesting 
inquiries, now in the market from good customers abroad, 
will require to receive the most favourable consideration. 
These overseas buyers who have been faithful friends 
for many years cannot be neglected even in these times. 
In the black-steel sheet trade there is no slackening 
in activity and, so far as raw material will permit, the 
output is on a very large scale. Orders are plentiful 
both for light and heavy sheets not only on home account 
but also for shipment, and in this latter connection there 
is quite a strong demand from some of the Colonies. 
Prices are unchanged and are as follows :—Boiler plates, 
111. 188. per ton ; ship plates, 111. 8s. per ton ; sections, 
111. 0s. 6d. per ton ; medium plates, 111. 15s. 6d. per ton ; 
black-steel sheets, No. 24 gauge, in minimum 4-ton lots, 
151. 158. per ton, and galvanised corrugated sheets, No. 24 
gauge, in minimum 4-ton lots, 191. 10s. per ton, all deli- 
vered at Glasgow stations. 


Malleable-Iron Trade.—The shortage of raw materials 
is hampering production in the West of Scotland malleable 
iron trade, and output is suffering. Makers have plenty 
of work booked, but with costs still rising the present 
level of selling prices is said to be none too satisfactory 
and a change might be intimated in the not-too-distant 
future. The re-rollers of steel bars are still actively 
employed, but report that deliveries of semies have not 
come up to expectations and it is only with difficulty 
that they are managing to keep running. The following 
are the current market quotations :—Crown bars 
121. 7s. 6d. per ton for home delivery, and 111, 17s. 6d. per 
ton for export, and re-rolled steel bars, 111. 98. per ton 
for home delivery, and 111. per ton for export. 

Scottish Pig-Iron Trade.—No change has taken place 
in the state of affairs ruling in the Scottish pig-iron 
trade during recent weeks and the demands of consumers 
are as strong as ever. The prospects of any increase 
in a in the near future are not very encouraging 
and the shortage of pig-iron is a serious matter to some 
consumers and is holding up business. Close on 7,000 
tons came into this market recently from India and the 
United States, which helped to a certain extent to ease 
the shortage, but much more would be necessary to 
improve the position caused by the present urgent 
demand. The current market quotations are as follows : 
Hematite, 61. 3s. per ton, and basic iron, 5/. 7s. 6d. per 
ton, both delivered at the steel works; and foundry 
iron, No. 1, 51. 15s. 6d. per ton, and No. 3, 5l. 13s. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 

ig-iron from Glasgow Harbour for the week ending 
ast Saturday, June 19, amounted to 404 tons. Of this 
total 138 tons went overseas and 266 tons coastwise. 
During the corresponding week of last year the figures 
were 107 tons overseas and 30 tons coastwise, making 
a total shipment of 137 tons. 

Shipbuilding Contracte—The Bibby Line, having 
obtained a contract for a new troopship, have placed 
the order with Messrs. The Fairfield Shipbuilding and 
Engineering Company, Limited, Govan. This vessel 
will be approximately 490 ft. in length, 63 ft. in moulded 
depth, and will be 11,000 tons gross. She will be fitted 
with Sulzer Diesel engines and will be built to the require- 
ments of the Sea Transport Department of the Board 
of Trade. Acccramodation will be provided for 1,150 
troop ratings. 








Tae Irwin Canat Works.—A report on the Lrwin 
Canal works in Mysore, covering the past year, has 
recently been issued by the Government of that State. 
The works in the canal and its branches have now been 
eames completed, and the re-starting of the Cauvery 

ranch works, beyond 13} miles, has been sanctioned. 
There has been a rapid development of irrigation during 
the year, and practically all the land under private 
holding, for which water has been made available, is 
now under irrigation. In addition to the raising of the 
storage at the Krishnaraj Sagar Reservoir, recommenda- 
tions have been accepted for the construction of a balanc- 
ing reservoir on the power channel at Sivasamudram, and 
for a scheme for the installation of additional power 
plant. Pro is to start a hydraulic experimental 
station in the canal area are being formulated. The 
outlay on the Irwin Canal works during the year unde 
review was just under 15,0001., and since the commenct 
ment of the work about 1,146,0001. have been expended 
on the scheme. 
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HEAT-TREATED BRIDGE WIRE. 


ALTHOUGH wire-drawing was already an estab- 
lished industry at Tintern in Elizabethan times, it 
was not until 1854, when James Horsfall discovered 
the effect of controlled rate of cooling and invented 
the process that is still known in the trade as 
‘patenting,’ that cold-drawn steel wire came into 
general use for ropes—first for ploughing the land 
and eventually for the cables of the world’s greatest 
bridges. The “ patenting ’’ process produces in the 
steel an exceedingly fine sorbitic structure of re- 
markable ductility that facilitates cold-drawing 
and thereby enables great tensile strength to be 
gained in association with the toughness that is 
characteristic of roping wire. Nearly all the steel wire 
that is now used in ropes and in bridge cables is 
cold-drawn with a number of passes after some form 
of patenting process, and the effects of different 
combinations of the two stages of manufacture 
have been the subject of a great deal of experimental 
study. Results that appear superficially similar 
may be obtained in different ways, with more or less 
drastic cooling followed by fewer or larger numbers 
of passes through dies; and a certain amount of 
bridge wire in recent years has been heat-treated still 
more drastically, by quenching in an oil-bath, to 
give the full tensile strength required without any 
subsequent reduction of cross-sectional area by cold- 
drawing. Wire that has been hardened in this 
manner, by oil-quenching instead of by cold drawing 
after patenting, is known as “ heat-treated’ and 
has been used to some extent in important suspen- 
sion bridges in the United States. 

Our columns in 1929 and 1931 contained refer- 
ences* to interesting cases of failure of heat-treated 





* See ENGINEERING, vol. cxxvii, page 461 (1929), and 


wire in the cables of the Mount Sigs Bay bridge 
between Bristol and Portsmouth, R.I., and also 
in the slightly longer Ambassador bridge which, 
about the same time, was under construction across 
the Detroit river. The cables of these two bridges 
were dismantled before the completion of the struc- 
tures and were replaced by new cables of cold- 
drawn wire. The failure of heat-treated wire in 
the Mount Hope bridge in particular has been 
recently investigated in a characteristically thorough 
manner by the National Bureau of Standards, 
Washington ; and a detailed description of this 
work and of the circumstances that led up to it 
is contained in a paper by W. H. Swanger and 
G. F. Wohlgemuth, now published by the American 
Society for Testing Materials.* The paper has 
been awarded the Charles B. Dudley medal of the 
Society and is of outstanding interest to bridge 
builders and to all interested in wire ropes. 

The authors give a detailed account of the failure 
of the heat-treated wires in the cable anchorages of 
the Mount Hope bridge. In February, 1929, several 
months after the completion of the spinning of the 
parallel wires in position in the cables, but before 
the completion of the bridge structure, fractures were 
discovered in the wires where they had been bent to 
form loops round the cast-steel shoes pin-jointed 
to the eye-bars of the anchorages. The wires were 
of 0-195 in. diameter and the shoes of 19} in. 
diameter, and all the fractures occurred at or near 
to the points of tangency on the shoes. Attempts 
were made to replace the first few broken wires, 
but further fractures developed more rapidly than 
they could be replaced. Hold-backs were arranged 
temporarily to reduce the load on the loops, and the 
cables were eventually dismantled and replaced by 
new cables of cold-drawn wire of equal tensile 
strength—approximately 100 tons per square 
inch as galvanised. No failures of cold-drawn 
wires have been reported since the replacement ; 
but in the heat-treated wires of the original cables 
the total number of fractures prior to the reduction 
of load was 402 in the two cables, each of which 
contained 7 strands of 350 parallel wires. The 
fractures were of a brittle character and started 
from the surface of the wires. Photographs repro- 
duced in the paper show that they developed across 
diameters of transverse sections with little reduction 
of cross-sectional area except at the sides, where 
plastic actions produced signs of the cup-and-cone 
formation that is more evident in ordinary tensile 
testing. 

The investigation included a variety of standard 
and special tests on samples of the heat-treated 
wire, cut from the vicinity of the loops at the ends 
of the cables of the Mount Hope bridge, and on 
samples of the cold-drawn replacement wires and 
of the rods and wires at different stages of manu- 
facture by both processes. The heat-treated wire 
was of basic open-hearth steel containing 0-71 to 
0-83 carbon with 0-45 to 0-61 manganese. The 
cold-drawn wire was produced in an acid furnace, 
but the question of acid v. basic steel was not con- 
sidered to be a determining factor in the problem. 
In ultimate tensile strength, and even in elongation 
and reduction of area at fracture, it was found that 
the average values for the two sets of samples were 
very nearly alike ; but it was noted that one out of 
every 7 or 10 samples of the heat-treated wire broke 
in a brittle manner, with little or no reduction of 
area, although its tensile strength was still within 
the range of variation for the more ductile pieces. 
Very seldom if ever did adjacent testpieces break 
in the brittle manner; and this explains the fact 
that such wire was not rejected by the inspectors 
at the maker’s works. When a specimen from the 
end of a coil broke in a brittle manner, a re-test was 
allowed by the inspectors; and the second piece, 
in practically all instances, gave the 30 per cent. 
reduction that had been specified. No differences 
in general microstructure or hardness were dis- 
covered betweeen the specimens that broke in the 
brittle manner and those of normal ductility. 

The cause of the brittleness was traced to the 
surface condition of the galvanised heat-treated 
wire. A large group of samples was assembled to 
contain those in which the proportion of brittle 
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fractures was higher than usual, and it was found 
that the proportion could be much reduced by 
polishing the surface after the layer of zinc had been 
removed by acid. When the outer surface was 
removed mechanically to a depth of 0-015 in., all 
low-reduction breaks were eliminated. Further 
classification endorsed the conclusion that the brittle- 
ness was due to deeply-seated defects, occurring 
sporadically, but apparently throughout the whole | 
of the heat-treated wire. The nature and origin | 
of the deep-seated defects was investigated micro- | 
graphically with reference to the process of manu- | 
facture. After drawing to size from the rod, the 
heat-treated wire had been manufactured in a con- 
tinuous process in which it was immersed in care- 
fully timed sequence in ten different baths of 
molten lead at different temperatures, oil, acid, &c., 
and zine. The outstanding feature of the process | 
was the quenching from lead at 845 deg. C. to oil | 
at a temperature between 105 and 135. The normal | 
structure of the wire appears to have changed little | 
during the processes of tempering and galvanising 
that followed quenching, and was that of com- 
pletely transformed austenite with fine grains and 
the familiar finer sub-structure clearly revealed in | 
well-resolved views at 2,000 magnifications. The | 
surface layers contained deep-seated defects in the 
form of cracks, many of which contained spelter 
formed by the combination of iron and zine beyond 
the limit of solid solubility. The authors express 
the opinion that the defects originated from pits | 
formed where mill-scale and other rolling defects 
had not been ironed out during the one or two 
draws that brought the wire to size before heat- 
treatment, these pits being possibly enlarged in the 
pickling bath that preceded the galvanising. But 
if this were the only explanation, it seems difficult 
to understand why cold-drawn wire should be so 
consistently free from the same trouble. The pro- 
files of the defects appear decidedly reminiscent 
of the grain structure, and it seems not unlikely that 
they formed as cracks during quenching or, alter- | 
natively, that they may have formed during the | 
ualvanising process by the intrusion of zinc between 
the grains of metal subject to tension. In view of 
work that has been done in this country, the point | 
is one that seems to merit further investigation. 
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Although such defects had little effect upon the 
tensile strength of the wire, even when they pro- 
voked fracture in the brittle manner, their effect 
upon fatigue strength was pronounced. Whereas | 
samples of the heat-treated wire reduced to 0-150 in. | 
diameter indicated a bending fatigue limit of | 
110,000 Ib. per square inch—approximately half the | 
value of the tensile ultimate—and similar samples 
of the cold-drawn wire gave an even higher fatigue 
limit, the value was found to be only 50,000 Ib. per | 
square inch when a method was devised for testing | 
pieces with the defective surface layer intact. When 
samples with reduced section were tested under | 
pulsating tension in the Haigh machine, the fatigue 
ranges were found to be only about half as great as | 
in bending. 

Special forms of fatigue test were devised to} 
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of wire ropes who are now alive to the undoubted 
importance of surface conditions, and to scientific 
investigators for the light that it throws in different 
directions on the nature of heat-treatment. It is 
no detraction from the value of the report to assert 
that it inspires and prompts further investigation 
of the defects so clearly revealed in the drastically 
heat-treated wire. It may be that the benefit of 
galvanising in relation to corrosion-fatigue, first 
indicated over 20 years ago by the investigation of 
the British Admiralty, must be denied to heat- 
treated wire lest worse befall; but it seems more 
probable that the full value of James Horsfall’s 
discovery of 1854 remains still to be gained by cool- 
ing the wire in a bath of metal at a temperature 
intermediate between those of lead and oil. Such 
variations of heat-treatment in “ patenting” have 
been considered and investigated in the past, but 
scientific investigation has been difficult on account 
of the lack of means for fatigue testing. It may be 
that the investigation described by Messrs. Swanger 
and Wohlgemuth will prove to be more than the 
investigation of a failure. 








THE INSTITUTION OF AUTOMOBILE 
ENGINEERS’ SUMMER MEETING. 


(Concluded from page 698.) 


AN interesting result of the construction of the 
new Reichsautobahnen in Germany, referred to last 
week, is that it has led to the design of a number 
of cars specifically adopted for the conditions which 
prevail on them. At first, it was believed that a 


| high horse-power was desirable so that full ad- 


vantage could be taken of the speed possibilities, 
and commercial vehicles having engines of as much 
as 300 h.p. were exhibited at the 1936 Berlin show. 
Experience on the finished sections has, however, 
somewhat modified this view, as it has been found 
that such large powers were really unnecessary in 
view of the absence of heavy gradients on the roads. 
The present tendency is to utilise commercial 
vehicles and passenger coaches with engines of about 
150 h.p., a relatively high top-gear ratio being also 
found practicable, even with the reduced power. 
A number of private cars have been designed 


| specifically with a view to their employment on the 


new roads. A typical example is afforded by the 


|new Hansa-Lloyd chassis, which is claimed to be 


capable of maintaining a speed of 80 m.p.h. on the 
autobahnen. The engine of this car is a four- 
cylinder model developing 40 brake horse-power at 
3,500 r.p.m., and to achieve the desired speed with 
this moderate power, the chassis is of relatively 
light construction and is fitted with a streamlined 
body of advanced design. Another model, which is 
of special interest, since it is being marketed in this 
country by Messrs. General Motors, Limited, is the 
Super-Six Opel. This car is fitted with a six- 
cvlinder overhead-valve engine of 2-4 litres capacity, 
and is claimed to have a maintained speed on the 
auiobahnen of 65 m.p.h. 

Before dealing with the actual visit of the 
Institution members, the fuel position in Germany 





simulate the conditions of bending and tension that| ay be briefly referred to. As is well known. a 
— occur “ the looped wires at the Lage so very determined attempt is being made to render 
angency on the shoes of the anchorages, anc t 1€TE | the country independent of imported supplies, and 
~ no a | doubt ae a oe | very considerable progress has already been made in 
wo bridges were in fact due to fatigue induced by | this direction. The manufacture of motor spirit in 
bending and tension in the heat-treated wire with | the country was commenced in 1928, and it is now 
he surface defects investigated. claimed that about half the requirements are met 

\ notable difference between the heat-treated | by home-produced fuels, and that complete in- 
and the cold-drawn wire, revealed in tensile tests | dependence will be reached in about 18 months. 
ind still more evidently in the experience of those | The position of the airless-injection engine is closely 
who had to loop the wires over the shoes of the | akin to that in this country so far as commercial 
anchorages, was the higher limit of proportionality | vehicles are concerned, but greater efforts are appa- 
in the heat-treated wire. I. may be that the more | rently being made to apply it to touring cars. Both 
nearly “ideal "’ elasticity of the heat-treated wire | Messrs. Mercedes-Benz and Messrs. Hanomag 
fended to render it unduly susceptible to fatigue. | showed a private car fitted with an airless-injection 
‘he importance of this difference should, however, | engine at the recent Berlin show, but neither engine 
not be exaggerated, for hysteresis, even in cold- represented any marked departure from earlier 
drawn wire, tends rapidly to decrease during succes- | designs. Both engines were four-cylinder models, 
sive repetitions of loading, and the fatigue tests | the Mercedes-Benz engine developing 45 brake horse- 
showed little difference between the samples when power at 3,000 r.p.m., and the Hanomag engine 
these were free from the surface defects. | developing 32 brake horse-power at 3,500 r.p.m. 

rhe publication of this valuable report will be of | As in this country, the position in the case of private 
service to bridge engineers because it reveals the | cars is largely governed by the high initial cost of 
limits of a field of danger that formerly appeared to| the engines, which more than off-sets the fuel 
be possibly more general, to the makers and users|economy with the mileage normally attained with 
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a private car, and actually there are very few such 
cars in use on the roads in Germany. We under- 
stand, however, that a promising export market 
for private cars with oil engines has been found in 
countries where petrol is difficult to obtain, or is 
very expensive, and it is stated that over 100 such 
cars have been delivered, for instance, to China. 
The point is worth the careful consideration of our 
own manufacturers, who are in some cases in a 
position to offer engines of appreciably lower 
powers. 

We do not propose to attempt any detailed 
description of the various works visited, but merely 
to refer to points of particular interest in the pro- 
duction methods or the products. It may be said 
that, in general, as would be anticipated, the pro- 
duction methods are closely comparable to those in 
works of corresponding size in Great Britain. There 
was very little evidence of any appreciable shortage 
of material, although it is difficult to account in 
any other way for the large amount of wood 
employed not only in the body, but actually in the 
chassis of one of the vehicles seen under construc- 
tion, the design incorporating a frame recalling 
those of the old flitch-plate type. The timber 
employed appeared to be native-grown, and 
obviously required careful selection. All the works 
visited were fully employed on normal production, 
and there was no evidence that the rearmament 
programme was causing serious interference with the 
fulfilment of ordinary commercial requirements. 
An excellent spirit appeared to prevail throughout 
the different works, and the good relationship 
between the higher officials and the workmen was 
particularly noticeable. 

The first works visited was that of the Humboldt- 
Deutzmotoren A.G. at Cologne, whose products 
in the form of heavy-oil engines for marine, sta- 
tionary, and vehicle use are well known in this 
country. The works are of particular interest on 
account of their association with Otto and Langen, 
who founded the branch actually visited, the 
Motoren-Fabrik Deutz. A.G., in 1864. The originai 
Otto and Langen atmospheric engine is preserved 
in a museum in the works, and a demonstration was 
given to show that it is still in working order. The 
museum also contains a number of other engines of 
historical interest, such as the Otto and Langen 
horizontal gas engine, and the original Brayton, 
Clerk and Avance engines. The other works of the 
firm, which were not visited, consist of the Masch- 
inenbauanstalt Humbolt A.G., Cologne-Kalk, and 
the Motorenfabrik Oberursel, Frankfurt-am-Main. 
The early history of the works is bound up with the 
development of the Otto and Langen engine, which 
may be followed in any standard text-book on oil 
and gas engines. To-day, the works cover an 
area of 2,333,524 sq. metres, the number of employees 
being 5,700 in Deutz, 4,500 in Kalk and 300 in 
Oberursel. With the associated Magirus Werken 
in Ulm, the total number of employees is 17,000. 
The total output of engines built to date exceeds 
500,000, with a gross horse-power of over 6,000,000, 
and to this output must be added 15,000 oil-engined 
locomotives, 18,000 gas-producer plants, and 4,000 
tractors, 3,000 of which were fitted with oil engines. 
The present monthly output of the Deutz works is 
some 5,000 engines, with a total output of 75,000 h.p. 
The engines range from 2 h.p. to 2,000 h.p., the 
smaller sizes being chiefly for agricultural purposes, 
and the larger for generator drives and other com- 
mercial uses. About one-third of the output is 
employed for marine work and for commercial 
vehicles. It is stated that the firm build about 
80 per cent. of the stationary engines manufactured 
in Germany, these engines representing some 50 pe! 
cent. of the total power produced by this type of 
machine. Thirty-five per cent. of the total output 
is for the export market. It may be mentioned 
that the firm make their own fuel pumps and 
atomisers. 

As stated earlier, the party visited two auto 
mobile factories, Messrs. Adam Opel A.G. at Russels 
heim-am-Main, and the Daimler Benz A.G. at 
Stuttgart. The output at the former works is 
400 to 500 cars per day, and, as already stated. 
the products of the firm are being introduced on 
the English market and in other countries abroad 
by Messrs. General Motors, Limited, who have 
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acquired a controlling interest in the works. The 
products of the Russelsheim works are limited to 
touring cars, the Opel commercial vehicles being 
manufactured in another factory near Berlin. The 
production methods are practically identical with 
those employed in works in this country having a 
corresponding output. The most interesting model 
manufactured is the Kadett, in which the frame is 
eliminated, the body shell being sufficiently strong 
to carry all the loads. The body base takes the 
form of a light steel pressing, which is welded to 
the body frame, the latter in turn being a welded 
structure made up of pressed-steel components. 
The unusual nature of the design was clearly brought 
out on the assembly line, in which the body is 
lowered on to the two axles, the engine being already 
in place in the body frame. The fitting of the 
propeller shaft constitutes a later operation, per- 
formed from below, as there is no shaft tunnel, 
its place being taken by a bridge formed in the 
body base. The car has a four-cylinder engine 
with a capacity of 1,066 c.c., giving a taxation of 91. 
in this country. The overall length is 12 ft. 6 in., 
and the standard body is a two-door saloon. The 
car has an unusually good performance in relation 
to the engine capacity, due no doubt to the economy 
in weight secured by the absence of the usual side 
frame members. All the Opel cars have independ- 


ent front-wheel suspension of the Dubonnet type, | 


in which a coil spring is mounted inside a double- 
acting shock absorber. 

The Daimler-Benz A.G. is the largest automobile 
manufacturing company in Germany, their products 
including the well-known Mercedes models, touring 
cars of ‘normal type, a rear-engined car and oil- 
and petrol-engined commercial vehicles. The party 
first visited the body works at Sindelfingen, and 
later the touring-car factory at Stuttgart, and as 
both visits were made in one morning, the time 
available for each was very limited. Most of the 
firm’s products are fairly familiar to British engin- 
eers, and no marked changes in design have been 
made in the last year or two. The most unusual 
models seen on the visit were the Model 170v 
Mercedes-Benz, and the 1,300 c.c. Mercedes-Benz. 
The former has independent wheel suspension and 
& very unusual design of frame in which the side 
members, of oval tubular cross-section, are brought 
close together at the centre, widening at each end to 
accommodate the power unit and the rear axle. 
The front suspension incorporates leaf springs and 
the rear suspension helical springs, in accordance 
with the well-known practice of the company. 
The party had an opportunity of seeing the Mercedes- 
Benz 1,300 c.c. car under construction, this being 
the rear-engined model already referred to. The car 
was introduced in 1934, and has a tubular backbone 
frame opening out into a fork at the rear, in which 
the engine is located. The engine is a four-cylinder 
side-valve model of 26 h.p. The flywheel is at the 
front end, and the differential casing is flanged to the 
clutch casing, the drive to the wheels being through 
articulated axles. The four-speed gearbox is in 
front of the differential casing, the clutch shaft 
passing through the hollow worm shaft of the final 
overhung worm and worm-wheel transmission. 
The radiator is mounted in front of the engine, 
but behind the gearbox. 

The works of Messrs. Hahn and Kolb, Esslingen, 
are entirely devoted to the production of the various 
Index automatic machines, which are well known 
on the English market. All the machines are single- 
spindle automatics, and fall into four groups. The 
first group comprises standard and bush-type long 
turning screw machines with swinging side tools. 
The second group consists of high-production turret 
screw machines, also with swinging side tools, but 
with a six-spindle turret in addition. Ten changes 
of spindle speed and 30 threading spindle speeds 
ire available in both groups. The third group 
comprises full-automatic turret screw machines, 


excellent, and all the machines throughout the works, 
exceeding 500 in number, have individual motor 
drive. The automatics manufactured have a 
deservedly high reputation, and a few points 
which may be mentioned in connection with their 
production are that all castings, such as the machine 
beds, are stocked in the open air for about three 
months for ageing after a roughing operation, and 
that all large parts in the boring department are 
drilled and face milled in fixtures. In the lathe 
department, many parts are turned, threaded, 
and ground in the same setting. Adjusting fixtures 
are extensively used in the assembly, and practically 


Every completed machine is put into actual opera- 
tion for several days, and is then dissembled for a 
final inspection of all revolving parts and sliding 
surfaces. The factory finds employment for over 
800 skilled mechanics. 

The firm of Versuchsbau Hellmuth Hirth took 
up the manufacture of light metal pistons at the 
beginning of 1921. Although such pistons had been 
tested as early as 1907, they had proved unsatis- 
factory, and it is largely due to Hirth’s investiga- 
tions that their use for high-speed engines has now 
become practically universal. The pistons manu- 
factured by the firm proved so successful that in 
April, 1922, a new firm was constituted under the 
title Leichtmetall-Werke G.m.b.H., Stuttgart-Cann- 
statt, in conjunction with the Chemische Fabrik 
Griesheim-Elektron. Up to this point, the pistons 
had been manufactured from aluminium-copper 
alloy, but it was now decided to employ Elektron 
(magnesium alloy). After passing through the 
inflation crisis in 1923-24, and suffering some set- 
backs due to the reaction against aluminium pistons 
which occurred in all countries, the firm was recon- 
structed in October, 1924, under its present name of 
Electrometall G.m.b.H. The products of the firm 
now include, in addition to pistons, wheels and 
undercarriages for aeroplanes, filters, and atomisers. 
The original factory in Bad Cannstatt has been 
repeatedly extended, and branch factories have been 
erected in the same town and in Fellbach, the 
former being devoted to the manufacture of wheels 
and filters and the latter to injectors. There is 
also a branch factory in Berlin-Spandau for the 
manufacture of pistons and wheels. The party 
visited the piston works at Bad Cannstatt, where 
they were able to see the production of all types of 
alloy pistons. Particular interest was taken in the 
Invar-strut pistons with cast-iron alloy inserts to 
prevent wear at the rings, a specialty of the firm. 

No single individual has done more to advance 
road transport than Robert Bosch, whom the 
members had the privilege of meeting personally at a 
banquet provided by Messrs. Robert Bosch A.G., 
after visiting the works in Stuttgart. 





every flat surface is finished by hand scraping. | 





Friedrichshafen a.B. The party were afforded 
every facility for examining the new airship under 
construction, L.Z. 130, which is a sister ship of the 
ill-fated Hindenburg. Owing to the disaster to 
the latter, the decision has been reached not to run 
the Graf Zeppelin, which was also at Friedrichs- 
hafen, until a final decision has been made whether 
helium or hydrogen is to be employed in future 
flights. Should the decision be reached to employ 
helium, it is proposed to increase the length of the 
vessel under construction by the introduction of an 
additional bay to give a greater lift. As the vessel 
itself is practically a duplicate of the Hindenburg, 
|and the latter was fully described in ENGINEERING, 
| vol. exli, page 657 (1936), only the leading par- 
| ticulars need be given. The maximum gas capacity 
lis 7,062,951 cub. ft., which, of course, will be in- 
| creased if the additional bay is introduced. The 
| length is 813-67 ft., which again would be increased 
| by some 49 ft. by the introduction of the extra bay. 
|The maximum diameter is 135-17 ft. and the 
}maximum height is 146-65 ft. The propelling 
|machinery consists of four 1,200-h.p. heavy-oil 
}engines, manufactured by Messrs. Daimler-Benz, 
| Stuttgart. Work on the vessel is well advanced, 
|and if the original programme be adhered to, she 
| will be ready for service about the end of August. 
| Since the visit, the Graf Zeppelin has been moved 
to Frankfurt, and it was stated on the wireless at 
the time that this was the last flight that would be 
|made with hydrogen; more recently still it has 
been proposed to scrap this airship. 

Space does not permit of any account of the 
Institution banquet, which was held in Stuttgart 
on Friday, June 11, nor has it been possible to give 
any description of the numerous social functions, 
provided by the German hosts. The most cordial 
hospitality was in evidence throughout the visit, 
and many references were made by German speakers 
at the various functions to the desirability of 
removing misunderstandings between the people 
| of the two countries, a result that the visit should 
| certainly help to achieve. 














NOTE. 


INTERNATIONAL ENGINEERING 
AT GLASGOW. 


PROPOSED 
CONGRESS 

| Iw view of the prominence of the engineering 
section in the Empire Exhibition to be held in 
Glasgow during the summer of 1938, and the proba- 
| bility that it will attract many engineer visitors 
| from other parts of the British Isles and from over- 
| seas, a proposal has been made by the Institution 
of Engineers and Shipbuilders in Scotland to take 


| 





The first | advantage of their presence to organise an Inter- 













































high-tension Bosch magneto was produced in 1901, | national Engineering Congress there, as was done, 
and from that date until the war, magnetos made | with notable success, in connection with the Exhibi- 
by the firm were recognised throughout the world | tion of 1901. The co-operation of a majority of 
as the most reliable form of ignition for petrol; the principal engineering institutions is already 
engines. The attention of the firm was first directed | assured, and a General Committee has therefore 
to the development of a reliable fuel pump for heavy- | been constituted, with the Rt. Hon. Lord Weir 
oil engines in 1927, and no higher tribute could be | as president, and Mr. A. C. Gardner as chairman, 
paid to their designers than the recognition of the to make the necessary arrangements for a four- 
Bosch pump again as the most reliable in the | days’ programme to include a number of technical 
world. At the present time, the firm manufacture | sessions, visits to the Exhibition and to engineer- 
magnetos for all types of petrol engines, battery- ing works, and social functions, provisionally 
ignition apparatus, sparking plugs, dynamos and | planned to take place from Tuesday, June 21, to 
starting motors, head lamps and other car acces- | Friday, June 24, 1938. For the technical sessions 
sories, portable electric tools, force-feed lubricators, | it is hoped to obtain accommodation in the Con- 
and the Bosch fuel pump for airless-injection | ference Hall of the Exhibition. Executive com- 
engines, together with die castings and a variety of | mittees have been formed in Glasgow and also in 
semi-manufactured metal products. During the | London to arrange the details of the programme, 
visit to the works, the party had some opportunity | the London Committee being under the chairman- 
of appreciating the careful choice of materials and | ship of Mr. 8. B. Donkin, with Brigadier-General 
high-grade workmanship to which the outstanding | Magnus Mowat, C.B.E., and Mr. W. Graham Clark 
success of the firm’s products is undoubtedly due, |as joint honorary secretaries. An office has been 
and particular interest was taken in the method of | established at the Institution of Engineers and 
manufacture of the fuel pump. The main factories | Shipbuilders in Scotland, 39, Elmbank-crescent, 





with 24 changes of spindle speeds, three cross slides 
and six turret tools, and the fourth group consists 
of similar machines with 32 changes of spindle speeds. 
\ variety of attachments is available for all the | 
machines to extend their utility. The buildings 
constituting the works are of modern type, and air 
conditioning is provided for the manufacturing 
departments and offices. The natural lighting is 











are in two groups at Feuersbach and Stuttgart, | Glasgow, C.2, where Mr. P. W. Thomas, the secre- 
respectively, and in the former group, the party | tary of that institution, is acting as honorary general 
had an opportunity of inspecting the manufacture | secretary of the Congress. No details of the intended 
of dynamos and starters, head lamps, sparking plugs, | programme are yet available, but it is anticipated 
and lubricators, in addition to fuel pumps. The | that it will follow the general plan of the 190) 
firm now employs about 16,000 hands, and was the | Congress. That, as the older engineers will recall, 
first to introduce the eight-hour day in Germany. proved an outstanding success, coinciding as it 
One of the most interesting works visited was|did with the ninth jubilee of the University of 
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Glasgow and being marked also by the opening, by 
Lord Kelvin, of the James Watt engineering labora- 
tories of this, the first university to establish a 
faculty of engineering science. The 1938 Congress, 
falling two years short of the centenary of the Regius 
Chair of Engineering, can hardly encroach upon the 
recognition appropriate to that occasion, but there 
should be ample scope for centennial eloquence and 
even pageantry in celebrating the hundredth anni- 
versary of the first all-steam Atlantic passage, in 
a city and on a river so intimately associated with 
the subsequent development of steam navigation, 
especially on the North Atlantic service. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS : LEICESTER MEETING. 


Tue choice of the City of Leicester as the locale 
for the Summer Meeting of The Institution of 


Mechanical Engineers was, in some quarters, 





considered to be likely to provide only a limited 
amount of engineering interest, the general impres- 
sion appearing to be that the City was concerned in 
the main with the manufacture of boots, shoes and 
hosiery. An examination of the programme arranged | 
proved this view to be not only wholly incorrect, | 
as these industries have resulted in the develop- 
ment of branches of engineering peculiar to them 
and involving the manufacture of machinery 
which cannot be inspected elsewhere, but also that 
there existed more works than could be visited in 
the time available. Other industries, such as 
the manufacture of typewriters and lenses, have 
given rise to illustrating particular 
applications of engineering which proved extremely 
iuteresting. Apart from this, Leicester, like York, 
the scene of last year’s meeting, is rich archeologi- 
cally ; the remains of the Roman Forum of 2,000 
years ago are now being excavated, to say nothing 
of many other points of historical interest. The 
City is quite unlike the conventional industrial 
town in cleanliness of atmosphere and lay-out. 
Although the meeting technically commenced on 
Tuesday, June 14, the pleasant custom inaugurated 
some years ago of an informal reunion on the even- 


pre CESSES 


ing of the previous day was adopted, and the 
members had thus an opportunity of renewing old 
acquaintances prior to the formal reception by the 
Civic authorities and the Leicester Reception Com- 


mittee on Tuesday morning. At this reception, 


which took place in the Great Hall of the new 


Wyggeston Grammar School for Boys, The Right 
Worshipful The Lord Mayor of Leicester, Councillor 
\. H. Swain, J.P., in his address of welcome, alluded 
to the part played by the engineer in making possible 
the industries with which the City was generally 
identified, and reminded his audience that in the 
construction of the Leicester and Swannington 
Railway, generally recognised as the second to be 
built in the kingdom, the first president of the 
Institution, George Stephenson, was concerned, 
though his son was the engineer for it. The Presi- 
dent of the Institution, Sir John E. Thornycroft, 
K.B.E., in thanking the Lord Mayor for his warm 
welcome to the members, said that all felt that the 
variety of interests available in the coming week 
was attractive, and would be duly appreciated. At 
this point the Lord Mayor withdrew from the meet- 
ing, as did also the ladies of the party, for whom a 
tour round the older part of the City had been 
arranged by Mr. 8S. H. Skillington, Honorary Secre- 
tary of the Leicestershire Archwological Society. 


SHOE MACHINERY. 


The meeting was then resolved into an ordinary 
ueneral meeting, with the President in the chair. 
\fter the transaction of the routine business, Sir 
John Thornycroft called upon Mr. B. P. Cooper to 
read a paper entitled ““*Shoe Machinery.” An 
ibridgment of this was commenced on page 706, ante, 
and is concluded on page 736 of this issue. An 
interesting feature of its delivery was the presence 
on the platform, near Mr. Cooper, of an operative 
engaged in sewing a shoe by hand, thus emphasizing, 
in a very clear way, the difference in rate of produc- 
tion by manual'labour and by the machinery 
described in the paper, for which figures were 
quoted, Mr. Cooper stating, among other things, 





that the yearly consumption of shoes in this countr4 








ENGINEERING. 


[JUNE 25, 1937- _ 











reached the enormous total of 120,000,000 pairs, an 
output unobtainable without machinery. The Presi- 
dent, in proposing a vote of thanks to Mr. Cooper, 
said that he thought the paper contained so much 
matter that it could not be adequately discussed in 
the time available, and he suggested that this should 
be done in writing for publication in the Proceedings. 
What discussion took place was, therefore, of an 
informal character. The meeting terminated by 
the according of votes of thanks to the Civic authori- 
ties, the Governors and Headmaster of Wyggeston 
Grammar School, and to numerous individuals, 
firms and organisations extending hospitality to the 
members of the Institution. 

On adjournment, the whole of the members and 
their ladies were entertained to luncheon in the 
Institute of Messrs. The British United Shoe 
Machinery Company, Limited, Belgrave-road, after 
which a large contingent inspected the Union works 
of the company, where the machines described in 
Mr. Cooper’s paper were to be seen in different 
stages of construction and under test. As over 


| 300 types of machines are made in this works, which 


occupies a ground space of 25} acres, it was not 
possible to see the whole range of products in the 
time allowed, nor, for the same reason, could the 


| adjoining [VI Works, in which are made over 500 


different kinds of steel and brass tacks, nails and 
rivets, or the knife and cutter factory, be inspected. 
The party then proceeded to the company’s sports 
grounds, in the pavilion of which tea was served. 
Three other parties visited, respectively, the follow- 
ing works: The shoe factory of Messrs. Liberty 
Shoes, Limited, Walnut-street, in which the machines 
illustrated in the paper, and many others not 
described in it, were occupied in producing ladies’ 
shoes, the capacity being 15,000 pairs per week. 
The factory is built of reinforced concrete on the 
Hennibique system. The hosiery factory of Messrs. 
N. Corah and Sons, Limited, St. Margaret’s 
Works, in which over 3,700 operatives are employed, 
were visited. The third alternative was a visit to 
the biscuit factory of Messrs. Frears, Limited, Wood- 
gate, in which automatic machinery is employed 
to a very large extent, and an interesting system of 
continuous flow from the flour and other material 
stores to the delivery lorries is maintained. The 
day was concluded by a most enjoyable reception 
and dance in the de Montfort Hall, by kind invitation 
of the Lord Mayor and the Lady Mayoress, Miss N. A. 
Swain. 

The members had on Wednesday, June 16, a 
choice of remaining in Leicester or paying a visit 
to the nearby town of Loughborough. For those 
taking the first alternative there was a wide selection. 
In the morning, a large party visited the works of 
Messrs. Imperial Typewriter Company, Limited, 
London-street, the very accurate system of produc- 
tion control adopted being notable; another 
the woodworking machinery works of Messrs. 
Wadkin, Limited, Green-lane Works, where the 
pattern-making machinery particularly aroused 
much interest, and a third the Bruin-street Works 
and the Abbey Meadow Mills of the knitted wear 
factories of Messrs. Wolsey, Limited, many subsi- 
diary processes being witnessed. In the after- 
noon the manufacture of the intricate machinery 
on which much modern hosiery is made was seen 
at the Komet Works of Messrs. The Bentley Engi- 
neering Company, Limited ; here several machine 
tools of unusual design were to be noticed. Photo- 
graphic lenses and engraving machines were seen in 
course of manufacture at the Stoughton-street Works 
of Messrs. Taylor, Taylor and Hobson, Limited. 
The late Mr. W. Taylor, past-president, devised 
many of the methods employed here. At the works 
of Messrs. Adams Brothers and Shardlow, Limited, 
37, Newark-street, another party was shown the 
process of colour printing and the machines used 
therefor. Another party visited the Adelaide 
Works of Messrs. Wildt and Company, Limited, 
and inspected the numerous intricate processes 
involved in the manufacture of circular knitting 
machinery and winding machinery. 

At Loughborough there was also a choice and the 
members were accorded a civic welcome by His 
Worship the Mayor of Loughborough, Councillor 
Arthur Lacey, J.P. At the works of Messrs. 
Herbert Morris, Limited, cranes and lifting appliances 


of many kinds were seen in course of construction ; 
at the Falcon Works of Messrs. The Brush Electrical 
Company, Limited, turbines, alternators, trans- 
formers and electrically-driven rolling stock were 
under way; Loughborough College provided an 
excellent illustration of practical technical education; 
hosiery was being made at the factory of Messrs. 
The Nottingham Manufacturing Company, Limited ; 
lace at that of Messrs. The Shepshed Lace Manu- 
facturing Company, Limited; perfumes at that 
of Messrs. Zenobia, Limited ; and ladies’ garments 
at that of Messrs. Towles (1928), Limited; while 
bell-casting and finishing was in progress at the 
bell foundry of Messrs. John Taylor and Company, 
the principal of which, Mr. E. Denison Taylor, 
had kindly arranged for the Loughborough War 
Memorial Carillon to be played at intervals through- 
out the day. 

The annual banquet was held on the evening of 
this day, the guests being received by Sir John 
Thornycroft and Lady Thornycroft. In view of 
the fact that a dance was to follow the dinner, the 
speeches were, in general, brief. In all of them, 
however, sympathetic allusion was made to the 
great loss sustained by the Institution by the 
death of Mr. William Taylor, past-president, of 
Leicester. The first toast, “‘ The City of Leicester,” 
was proposed by Mr. W. A. Stanier, vice-president, 
and was responded to by the Right Worshipful The 
Lord Mayor of Leicester, who, after referring to 
the utility of the summer meeting as widening the 
knowledge of engineers as to the industries of the 
country, dwelt briefly on the relation of munici- 
palities and manufacturing firms with employment. 
There was, he submitted, a tendency to permit the 
machinery of local government to drift into the 
hands of bureaucracies. While it was true that 
the largest works in the city had over 4,000 
employees, the local governing body was actually 
employing 10,000 men and women. The population 
of Leicester was about 250,000 and he suggested 
that employers should endeavour to realise that 
their responsibilities extended beyond their own 
personnel. Mr. David E. Roberts, vice-president. 
proposed the toast of “Our (Guests,” among 
whom were His Grace the Duke of Rutland and Sir 
Arthur G. Hazlerigg, Bart., Lord Lieutenant of 
Leicestershire, the latter responding to the toast 
in a humorous vein, but referring to the duties of 
the engineer in improving agricultural machinery 
and in endeavouring to preserve the amenities of 
rural places when constructing roads and railways. 
The toast of ‘The Institution of Mechanical 
Engineers *’ was proposed by Mr. W. A. Brockington, 
C.B.E., Director of Education for Leicestershire 
County Council, who, after referring to the value 
of the East Midlands Branch in cementing the bonds 
between local engineers and the parent Institution, 
expressed regret that the Institution had been 
unable to recognise the workshop training of 
Loughborough Technical College as equal to an 
engineering apprenticeship, in connection with the 
admission regulations of the Institution. Sir John 
Thornycroft, in his reply, alluded to this point. 
indicating that the matter might possibly be reviewed 
at some future date in view of the changing attitude 
of employers towards apprenticeship. 

Following precedent, Thursday, June 17, was 
set apart for alternative whole-day visits to places 
in the district surrounding Leicester. One of these 
was to the iron and steel works and tube works of 
Messrs. Stewarts and Lloyds, Limited, at Corby. 
some account of which will be found in ENGINEERING, 
vol. exl, page 471 (1935). A second was to Rugby. 
where the works of Messrs. The British Thomson 
Houston Company, Limited, were visited in th 
morning and those of Messrs. The English Electri 
Company, Limited, in the afternoon. A_ third 
visit was to Newark, where the party visited 
the Lowfield Works of Messrs. Worthington- 
Simpson, Limited, in the morning, after which 
it was received by His Worship the Mayor of 
Newark, Councillor P. J. C. Staniland, J.P., and the 
Mayoress, Mrs. Staniland. In the afternoon the 
party was divided, part inspecting the works of 
Messrs. Ransome and Marles Bearing Company. 
Limited, and part making a tour of the antiquities 
of the town. The fourth whole-day visit was to 








Nottingham, where one party visited the works 
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of Messrs. The Stanton Ironworks Company, 
Limited, and another University College and the 
Castle, in the morning, the two parties uniting 
for a visit to the works of Messrs. Boots Pure 
Drug Company, Limited, in the afternoon. The 
engineering works referred to above, or their pro- 
ducts, have been described in these columns from 
time to time and it is scarcely necessary to refer 
to them in greater detail, but it must be recorded 
that in each case the visiting parties were most 
hospitably entertained. On the evening of Thurs- 
day, a very enjoyable dance and reception was 
given at the Grand Hotel, Leicester, by Leicester 
and Leicestershire engineers. 

Again following precedent, Friday, June 18, 
was devoted to whole-day excursions of a less 
technical nature, though this time two of them 
included visits of professional interest; thus the 
excursion to Staveley and Chesterfield included 
visits to the sand spun and metal spun pipe works 
and the gas engine and blast-furnace plants of 
Messrs. Staveley Coal and Iron Company, Limited. 
At Chesterfield the party was welcomed in the 
Stephenson Memorial*Hall by His Worship the 
Mayor of Chesterfield, Councillor G. F. Kirk, J.P.. 
and was afterwards taken to Holy Trinity Church, 
in the chancel of which George Stephenson is 
buried, Sir John Thornycroft placing a wreath 
below the mural tablet recording the interment. 
An alternative visit was to Charnwood Forest, 
in the course of which a number of reservoirs, 
filter beds and pumping stations of the Leicester 
City Waterworks Committee were inspected, inter- 
spersed with visits to local antiquities. An interest- 
ing item was the inspection of the Swannington 
pumping works, which was erected by Messrs. 
Robert Stephenson and Company, Limited, in 1877 
and is still at work, about 300,000,000 gallons of 
water being raised per year. The third excursion 
was of a wholly sight-seeing nature, numerous 
antiquities at Oakham and Stamford being visited, 
the party being welcomed at the latter town by 
His Worship the Mayor of Stamford, Alderman 
E. S. Bowman, J.P. On the return journey the 
party, by kind invitation of His Grace the Duke 
of Rutland, visited Belvoir Castle and grounds. 

In addition to the organised visits enumerated 
above, a number of works in Leicester were visited 
individually by different members by the courtesy 
of the firms concerned. Of these may be mentioned 
the tyre factory of Messrs. John Bull Rubber Com- 
pany, Limited; the heating and ventilation appa- 
ratus works of Messrs. Ashwell and Nesbitt, Limited ; 
the stone-crushing machinery works of Messrs. 
Goodwin, Barsby and Company, Limited; the 
drilling machine works of Messrs. A. A. Jones and 
Shipman, Limited; and those making similar 
machinery of Messrs. Frederick Pollard and Com- 
pany, Limited ; of works engaged in less specialised 
products there were the foundry and works of 
Messrs. S. Russell and Sons, Limited, the large 
pattern-making works of Messrs. G. Perry and 
Sons. Two works of individual character were 
those of Messrs. Gent and Company, Limited, 
electric clocks, signalling apparatus, &c., and 
those of Messrs. 8S. W. Wilkinson and Company, 
machinery for manufacturing chemists. Some 
members took the opportunity of visiting the 
Leicester College of Technology, the Gas and Elec- 
tricity Works of the Leicester Corporation, and the 
Government Training Centre of the Ministry of 
Labour. 

The whole meeting proved both instructive and 
enjoyable and the complicated organisation worked 
with its accustomed smoothness under the direction 
of the assistant secretary of the Institution, Mr. 
J. E. Montgomrey, and Mr. F. W. White and 
staff. The members were also appreciative of 
the efforts exerted by the honorary local secretary, 
Mr. Frank R. Antcliff, B.Sc., A.M.I.Mech.E. 








_, PRODUCTION OF [Ron AND STEEL IN GreEaT Brirain.— 
Che monthly memorandum of the British Iron and Steel 
Federation, Steel House, Tothill-street, 8.W.1, shows 
that there were 122 blast furnaces in operation at the 
end of May, compared with 121 at the end of April. The 
production of pig iron in May amounted to 696,300 tons, 
compared with 680,700 tons in April and 661,000 tons 
in May, 1936. The May output of steel ingots and 
castings totalled 1,047,300 tons, against 1,080,400 tons 
in April and 963,000 tons in May, 1936. 


THE INTERNATIONAL RAILWAY 
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(Continued from page 701.) 
Errects oF WORLD CRISIS AND Roap CoMPETITION. 


At the opening meeting of Section IV, Genere!, 
on Wednesday, June 2, Mr. A. Wasiutynski, who 
was elected president, stated that the section 
had first to consider Question X, relating to the 
effects of the world crisis and road competition on 
the railway position, and the corresponding changes 
in railway commercial policy. Three reports had 
been prepared on this subject, the first by Mr. 
Ashton Davies, who covered the four main-line 
railways of Great Britain affiliated to the Inter- 
national Railway Union, and main-line railways 
of all other countries not affiliated to the Union. 
A second report, by Dr. Cottier and Dr. Trierenberg, 
covered all main-line railways affiliated to the 
Union except the four British main-line railways, 
and a third report, by Messrs. Lavalle and Mellini, 
dealt with all secondary railways. The three 
reports, which were published in the Bulletin 
for February, April and May, respectively, were 
summarised by Dr. Cottier, who, in presenting his 
report to the meeting, first referred to the death 
at the end of last year of his co-reporter, Mr. von 
Beck. He then pointed out that the crisis, which 
commenced in 1929, reached its culminating point 
in 1933, and after a few explanatory remarks, 
read his conclusions, explaining that they did not 
represent a summary of the views of the other 
reporters but were actually his own personal views. 

After some discussion, in which but little of 
technical interest materialised, a sub-committee 
was elected to formulate the conclusions for presen- 
tation at a meeting to be held on Tuesday, June 8. 
These conclusions, which were duly adopted, were 
as follows : (1) Under the influence of trade recovery 
throughout the world, rail-borne traffic generally 
shows a certain increase, which, however, falls 
short of the general increase in production. One 
of the primary reasons why the financial situation 
of railways is slow in improving in most countries 
is the fact that the exchange of goods between 
different countries is handicapped by import 
restrictions, currency control, and monetary insta- 
bility. It is therefore desirable, in the interests 
of the financial stability of transport undertakings, 
that artificial barriers limiting international com- 
merce should be lowered, and, as far as possible, 
removed. 

(2) The most important cause of the delay 
in the improvement of the financial situation 
of railways lies, however, in the continual develop- 
ment of road-transport competition. In every 
country, the number of motor vehicles and their 
load-carrying capacity are increasing, while roads 
are being extended and improved. As a result, 
competition from road vehicles is becoming 
more and more acute and the harmful results of 
this are reflected in the general position of railways. 
Although road transport must have a place in 
transport, the question of its rightful place cannot 
yet be said to have been decided. (3) Railways 
are under legal obligation to ensure public transport 
and, in consequence, they have special responsi- 
bilities not incumbent on other methods of transport, 
which are free to pick and choose their traffic and 
fix their tariffs. Under rational organisation, road 
transport should be complementary to, rather than 
competitive with, rail transport. It should, there- 
fore, only be encouraged to the extent to which it 
is essential and affords a type of service not possible 
by rail. It is desirable, in particular, that special 
care should be taken to conserve long-distance 
and heavy traffic to the railways, the economic 
status of which should be preserved. 

(4) Itis desirable that the closest possible co-ordi- 
nation should be brought about between railways and 
road motor vehicles offering a service to the public, 
notably by the following means: (a) Iy the partici- 
pation of railways in road transport; (b) by an 
allocation of traffic between the two methods of 
transport; and (c) by substituting for competitive 
road services combined road-rail services, such as 
the use of containers, the transport by rail of loaded 
lorries, trailers, &c. In order that efforts to co- 








ordinate public transport may not be nullified, it is 


also necessary that appropriate measures should 
be taken to regulate the private transport of goods 
by road, particularly over long distances. (5) With 
the object of avoiding unfair competition and to 
give the patrons of road hauliers the necessary 
security, the appropriate authorities should (a) keep 
all road vehicles under strict observation and 
see that the transport by-laws are carried out with 
the main object of securing greater safety on the 
road ; (6) insist on all public road vehicles carrying 
out their responsibilities to their clients, covering 
themselves against third-party risks as the railways 
are obliged to do; and (c) adopt conditions of 
service in respect of staff employed in the public 
transport of both passengers and goods, comparable 
with those in force on the railways of the country. 

(6) In order to suit all economic needs, it is impor- 
tant that all methods of public transport should 
adopt published tariffs, consistently applied, and 
based, as far as possible, on the same principles. 
If, in other respects, conditions of equality could be 
achieved between rail and road transport,the carrying 
out of such a measure would avoid the unnecessary 
reduction of existing rates by both parties. Until 
such time as this rather difficult question has been 
solved, the railways of most countries are compelled 
to resort to the lowering of rates. The reduction 
of rates in specific cases, sometimes granted only 
on condition that the firms concerned give the 
whole of their transport to the railway, has been 
found to give better results than general rates 
reduction. (7) On those services where working 
is to be continued by the railway, the improvement 
of passenger facilities, by increasing the speed, 
frequency and comfort of trains, have proved to be 
efficacious methods of meeting competition and it is 
desirable to continue in this direction. On the goods 
side, experience has shown that regularity in delivery 
times, acceleration of transport, and extension of 
door-to-door facilities are excellent methods of 
increasing traffic and should be adopted wherever 
desirable. (8) The experience gained by railway 
administrations has shown the benefits obtained 
from suitable advertising and general propaganda. 
It is most desirable that all forms of advertising 
and propaganda be developed, that canvassing 
for traffic be intensified, and that closer contact 
with clients be obtained. (9) More generally, 
railways must continue to follow the commercial 
methods which have proved to be sound in other 
spheres of business, especially since they no longer 
enjoy a virtual monopoly of transport. Wherever 
necessary, it is desirable that Government autho- 
rities should afford the railways the necessary 
facilities to carry out a policy of a commercial 
character. It is also particularly desirable that 
railways should introduce methods designed to 
encourage the interest of employees in the develop- 
ment of traffic and the economic position of the 
railway service. 


SELECTION AND INSTRUCTION OF RAILWAY STAFF. 


Question XI, entitled ‘‘ The Selection, Orientation 
and Instruction of Railway Staff,’ was discussed 
in Section IV, General, on Friday, June 4, but the 
summarised report, which had been prepared by 
Mr. J. Wojciechowski, was presented by Mr. 
Targonski, owing to the illness of the former. The 
summarised report and conclusions were based on 
three reports, of which the first, by Mr. P. Lo Balbo, 
dealt with Italy, Spain, Portugal, Great Britain 
and the British Dominions, North and South 
America, China, Japan, and Egypt. The second 
report related to Czechoslovakia, France and the 
French Colonies, Belgium, Luxemburg, Switzerland, 
Austria, Hungary, Jugoslavia, Bulgaria, Roumania, 
Greece and ‘Turkey, and was prepared by Mr. J. 
Hondl, while the third report, by Mr. J. Wojcie- 
chowski, covered Poland, Germany, Holland and its 
Colonies, Denmark, Norway, Sweden, and Finland. 
These reports were published in full in the issues of 
the Bulletin for December, 1936, and February, 
1937. 

In the discussion which followed the presentation 
of the summarised report, Mr. Hond! mentioned that 
Roumania had adopted psychotechnical methods 
of staff selection in 1936, and Mr. Lo Balbo said 
that these methods were of value in connection with 
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working on account of the resulting increase in 
output. Mr. A. Filippini expressed the view that 
psychotechnical methods should be applied to 
special staff categories, such as express-train drivers, 
dispatchers, &c., and should also be used for the 
guidance of apprentices. After some further 
general discussion, the conclusions given in the 
summarised report were considered and were subse- 
quently adopted in the modified form given below. 

(1) Psychotechnics are being applied gradually 
by many railway administrations, who consider 
this method as an indispensable factor in the 
rational selection of their staff. (2) Psychotechnics 
tend to increase the quality and quantity of the 
output of the staff and to reduce the number of 
accidents due to the human element. (3) The 
agreement of the value of railway staff in actual 
service with the results of psychotechnical examina- 
tions is between 7 per cent. and 90 per cent. 
(4) Psychotechnical methods applied to the training 
of staff tend to make the training more rapid and 
efficient and less costly. In view of the results 
of the examination of Question XI it was thought 
advisable to recommend all railway administrations 
to introduce psychotechnical methods for the 
selection of their employees and to contribute to 
the development of these methods ; to standardise 
the methods of psychotechnical tests applied to 
candidates for railway service, especially to certain 
functions connected with safety in working, such as 
those of signalmen and drivers, and to facilitate 
18s far as possible the exchange of views and experi- 
ence acquired in this connection; to take into 
consideration the utility of periodical examinations 
for certain functions affecting safety in working ; 
and to introduce into their statistics of accidents 
&® more precise qualification of causes due to the 
human element together with the results of the 
psychotechnical examinations. 

In a further recommendation it was pointed out 
that the professional guidance of staff is not applied 
according to the results of psychotechnical examina- | 
tions, since these examinations are exclusively 
applied to candidates for particular duties, and as 
this matter appeared to be of particular importance 
it was proposed that it should be placed on the 
igenda for the next session of the Congress. Another 
point referred to in connection with the recommen- 
dations was that the systematic education of candi- 
dates for various departments. and of staff already 
in service is usually carried out in schools or by 
means of special lectures. It was only on the | 
German State Railways that psychotechnics were | 
introduced into instruction of this kind, but it was | 
thought desirable for all other railway adminis- | 
trations to adopt the same methods. In conclusion, | 
the meeting expressed the desire that the various 
administrations should consider the need for adapt- 
ing the education of the staff already in service | 
to the new conditions by means of specially organised 
training courses. 


MAINTENANCE OF Bripass, &c. 


Question LIT, covering the methodical and peri- 
odical maintenance of metal bridges, signals and | 
the metal supports carrying the contact wires on | 
electric railways, waa discussed in Section I, Ways 
and Works, on the mornings of Wednesday, June 9, 
and Thursday, June 10. The summarised report 
was prepared and presented by Mr. Th. W. Mundt, 
who also prepared one of the main reports covering 


Holland and the Dutch Colonies, Germany, Belgium, | #8 the maintenance, costs in the majority of cases. 


Luxemburg, Denmark, Norway, Sweden, Finland, 
Poland, Austria, Hungary and Switzerland. This 


report was published in the issue of the Bulletin for | 


May last. The other two reports were prepared by 
Mr. W. A. Fraser and Mr V. Degreef, respectively, 
the former dealing with Great Britain and the 
British Dominions, North and South America, 
China and Japan, and the latter with Bulgaria, 
Egypt, Spain, France and the French Colonies, 
Greece, Italy, Portugal, Roumania, Czechoslovakia, 
Turkey and Jugoslavia. These two reports were 


published in the issues of the Bulletin for September, | small arms, &c., there are many details which can be 
1936, and March, 1937, respectively. 

Che discussion which followed the presentation 
of the summarised report turned on the use of 
rubber for reducing shocks on bridge structures, and 
on the protection of bridges from the effects of the 


| tion, if well-trained staff are available who can 
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fumes from locomotives by means of reinforced 
concrete. The use of metal spraying followed by 
pointing for protecting the supports for overhead 
wires on the Swiss Federal Railways was also 
referred to by one of the delegates. 

The following conclusions were duly adopted : 
(1) It is advisable that the staff responsible for the 
design and construction of metal bridges should, 
directly or indirectly, intervene in the maintenance 
of such structures. (2) Depending on the size of the 
bridge, the use of pneumatic or electric de-rusting 
apparatus will, in certain cases, reduce maintenance 
costs. (3) When periodical re-painting is under- 
taken it is sometimes unnecessary to treat large 
surfaces which are still in a good state of preserva- 
tion in the same manner as is necessary for other | 
surfaces, unless aesthetic considerations require it ; 
in such a case it should be sufficient to apply only 
the final coat. (4) With a view to avoiding the re- 
moval of scaffolding, it is advisable to apply a bind- 
ing material which makes it possible to apply the 
following coat of paint soon after the previous coat 
is put on. (5) The use of spray painting can, in 
certain cases, enable a saving in the painting of 
bridges to be effected. (6) De-rusting work and the | 
application of red lead and other paint, carried out 
by the railway’s own staff, may offer advantages 
from the point of view of the quality of the work, 
as compared with work executed by contractors. 
(7) In view of the increased train speeds, it is advis- 
able, in order to ensure better preservation of 
bridges, to use rails assembled by welding in order 
to avoid joints. (8) At the ends of movable bridges | 
it is advisable to provide arrangements which do | 
not give rise to shocks from the passage of trains. 

(9) Savings can be effected in many instances, and 
interference with traffic can be avoided, by the use 
of electric welding for repairing and strengthening 
bridges. (10) The flanges of girders subjected to 
engine-chimney blast can, in certain cases, be pro- 
tected by means of reinforced concrete. (11) It 
appears advisable to appoint a special division or 
section for maintaining signal apparatus, together | 
with all telegraphic and telephonic means of 
communication. (12) Periodical checking of the | 
luminosity of signals is not thought to be necessary 
by all Administrations ; the reports of the locomotive 
running department staff are considered from their 
point of view sufficient for pointing out defects of | 
signals. (13) It is desirable that maintenance staff | 
responsible for checking the detector slide clearance 
should use a special gauge. (14) It is, as a rule, advis- 
able slightly to under-run signal lamps. (15) The 
use of enamelled-iron signal arms is, in the long run, 
more economical. (16) It appears unnecessary to 
remove track-circuit relays for periodical examina- 





examine them in situ without any interruption of 
the traffic. (17) With a view to eliminating or 
reducing the re-painting of supports carrying over- 
head contact wires, it appears that complete galvan- 
ising of the supports gives the best results. (18) Metal 
spraying of supports carrying contact wires does not 
always provide sufficient protection against rusting 
of steel parts. As a precautionary measure, a final 
| coat of linseed-oil paint should be applied in order 
to fill up any pores which may have been left as the 
result of the metal spraying. (19) The use of supports 
| consisting of rolled sections with side flanges which 
have the tie rods or brackets clamped instead of 
| being bolted or riveted, lowers the initial, as well 





(To be continued.) 








SLOTTING MACHINE FOR SMALL 
COMPONENTS. 


ALTHOUGH machine-shop practice in recent years 
| has tended to an increasing use of broaching for external 
| as well as internal machining, the increase has applied 
| largely to parts of some size, and has not seriously 

encroached on the sphere of the small slotting machine. 
| In the production of motor-cars and cycles, aircraft, 


| quickly and economically handled on a light slotting 

machine, and it is for work of this character that Messrs. 
| Ormerod Shapers, Limited, of Hebden Bridge, York- 
| shire, have introduced the 2-in. stroke machine illus- 
| trated in the accompanying figure. The standard 
| design for belt-driving is as shown, with a cast-iron 








pedestal base to which is secured a large chip tray of 


sheet metal, but the machine can be supplied also 
with a self-contained electric motor drive, or without 
the pedestal if it is required for bench mounting. 

The ram head, of forged steel, is bolted and dowelled 
to the ram, and is provided with Tee-slots to carry two 
steel planer-type toolholders. The maximum speed of 
operation is 180 strokes per minute, the stroke being 
variable by means of the upper handwheel to the 
right of the figure, between zero and 2 in. The com- 
pound table, which measures 9 in. wide and 8 in. deep, 
is traversed by hand to the extent of 6 in. longitudinally 
and 5 in. transversely, and for repetition work can be 
fitted with adjustable stops on the slides. The usual 




















Tee-slots are provided to receive jigs and other attach- 
ments. The maximum admissible height of the work 
is 7 in., and the greatest width between the ram and 
the frame is 94 in. In the belt-driven machines the 
drive is direct from line-shafting to fast and loose 
pulleys, and for rapid stopping a brake is interconnected 
with the belt-shifting gear. Motor-driven machines 
have the motor mounted on a slotted plate, bolted and 
dowelled to the base of the machine, the drive 
being by Vee-belts through a friction clutch, and pro- 
vided with a tension adjustment for the belts. The 
floor space occupied by the machine, which has an 
overall height of 4 ft. 9 in., measures 2 ft. 9 in. in 
depth and 2 ft. in width. The weight is stated to be 
approximately 7 cwt. 








LABOUR NOTES. 


Tue demands of the engineering trade unions for 
increased wages and improved working conditions 
were submitted to the Engineering and Allied Em- 
ployers’ National Federation at a conference in London, 
on Friday, last week. They include a wages increase 
of 2d. an hour, the inclusion of the “ war bonus” in 
base rates and a return to the conditions which were 
in force prior to June, 1931, covering nightshift over- 
time and other special rates. Mr. J. C. Little, the 
president of the Amalgamated Engineering Union, 
stated the case on behalf of all the organisations belong- 
ing to the Engineering Trades Joint Wages Movement, 
and at the close of the meeting it was announced that 
the discussion had been adjourned until July 16 “ to 
enable the employers to consider the unions’ state- 
ment.” In order to expedite the negotiations, the 
discussions will be continued by a joint committee. 


The agreement between the Transport and General 
Workers’ Union, acting for its members who are 
London *busmen, and the London Passenger Transport 
Board, contains at least one interesting provision. 














! 
According to an explanatory memorandum circulated 
by the Union, the procedure regarding schedules is 
changed. “It is clear,’ the memorandum says, 
“ that the Board expects that when a schedule complies 
with the agreement, unless there are some special 
hardships, it is intended by both parties that it shall 
operate. This will not, of course, preclude representa- 
tions being made on the character of the duties. There- 
fore, instead of having a Schedules Committee such as 
operated under the old agreement, it is now agreed 
that a representative of the union in the garage shall 
deal with the matter in the first instance. If satis- 
faction is not obtained, it can then be referred to the 
schedules officer, and if he thinks it necessary he can 
call in two representatives of the garage concerned. 
This will mean that the members who are actually 
affected and are conversant with the difficulties will 
have an opportunity of discussing the matter in dispute 
and putting forward their views. We are of the 
opinion this should lead to a number of easements, 
and will mean that many difficulties arising will be 
dealt with in a better and more expeditious manner 
than hitherto.” A clause in the agreement, it may be 
added, provides that disputes over an interpretation 
shall be referred to a board of referees with an in- 
dependent chairman. 


Addressing the International Labour Conference at 
Geneva on Monday last week, Mr. H. B. Butler, the 
Director of the International Labour Office, said that 
the careful, self-regulated work of the handicraftsman 
was now performed by machines moving at ever- 
increasing speeds, exacting ever-greater attention from 
the workmen, imposing the most arbitrary limits on 
the pace of his work, while depriving him of any | 
personal feelings of satisfaction in the product to which | 
he made an infinitesimal contribution. The result | 
was that we had a whole series of new diseases— 
nervous diseases. There were nervous breakdowns in 
all walks of life, mainly among hard-driven intellectual 
workers, but also among the least skilled workers, 
exposed to the noise, speed, execrable rhythm and 
discipline of the modern factory. 


In the United States, Mr. Butler went on to say, a 
new Bill enacting the 40-hour week had been intro- 
duced in Congress after four years’ of experience. The 
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of the conference to examine these aspects of the matter. 
The Washington Conference showed that there were 
many aspects to be examined, and it was a matter of 
great surprise that, instead of discussing the conclusions 
of that conference, it was decided to proceed to the 
immediate formulation of a Convention on hours alone, 
a course which virtually ignored the results of that 
conference. Mr. Butler added that the British Govern- 
ment considered that the only practicable step was to 
provide an opportunity for further discussion of the 
whole position with the trades concerned. Meanwhile, 
they would vote against the Convention. 


The writer of the editorial notes in the June issue 
of Man and Metal, the journal of the Iron and Steel 
Trades Confederation, recalls that in a recent number 
there was a reference to the low wages earned by 
certain sections of workers in the industry. The 
allusion, he says, “‘ has been resented in certain quar- 
ters,’ but, he goes on to say, “we do not feel con- 
strained to apologise for stating the facts.” “* Certain 
newspapers,” he continues, “ have given publicity to 
such misleading statements under this head that the 
uninitiated might be excused for concluding that all 
steel workers were in receipt of very high wages— 
which is not true. Two recent agreements negotiated 
with the Iron and Steel Trades Employers’ Association 
and the South Wales Siemens Steel Association, 
respectively, have secured substantial improvement 
in the wages of the lowest-paid grade of workers, 
and make provision for the payment of just over 
50s. per week to unskilled labourers employed by the 
members of these Associations. Our members will 
welcome the concessions, and hope that the good work 
may continue until truthfully it can be claimed that 
the wages paid in the iron and steel industry make 
possible a decent standard of life for all the workers 
employed therein.” 








| The Ministry of Labour Gazette states that among 
|insured workpeople between the ages of 16 and 64 
| (excluding persons within the agricultural scheme), 

the percentage unemployed, including those temporarily 
| Stopped, in Great Britain and Northern Ireland, was 
| 10-9 at May 24, as compared with 10-8 at April 19 
| and 12-8 at May 25, 1936. 


New Zealand Minister of Labour had stated that in | 


New Zealand the employers had not been ruined by the 
40-hour week as they had expected. The evidence of 
the French Government delegate was to the effect that, 
although decrees applying the 40-hour week to 7,800,000 
workers and employees, had only recently come into 
operation, they had been mainly responsible for 
restoring 250,000 persons to employment. “ These are 
the facts,” Mr. Butler said, “‘ and I venture to think 
that they cannot any longer be simply dismissed by 
advancing theories and hypotheses against them, such 
as that a reduction of hours would disorganise prices, 
reduce production, catastrophically destroy the balance 
between industry and agriculture, and so on.” 


Speaking at an earlier sitting of the conference, 
Mr. Schulthess, Swiss Government delegate and ex- 
member of the Swiss Federal Council, said that the 
40-hour week was a wooden horse which they did not 
propose to allow within the walls of their city. It 
would not, he declared, reduce, but, on the contrary, 
increase unemployment in Switzerland. 


In the course of the discussion at Geneva on the 
proposed 40-hour week Convention for the textile 
industry, Mr. R. A. Butler, the British Government 
delegate, said that in the British Government’s opinion, 
adhesion to the proposed Convention would undermine 
principles to which both British employers and work- 
people were attached; it would endanger relations 
between employer and employed in prejudice of wages 
ind employment and would result in an increase of 
international rivalries. The policy of the British 
Government for many years had been to encourage 
and help to build up in industry a vast machinery of 
collective bargaining between employers and employed. 
Success had crowned this policy, which had its origin 
in a belief in decision by agreement between parties as 
opposed to the imposition of a decision by authority. 


Continuing, the British Government delegate said 
that in the British textile trades there was joint 


|9 girls. 


At May 24, there were 1,173,802 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 80,844 less 
than at April 19, and 223,953 less than at May 25, 
1936. The total was made up of 939,438 men, 32,056 
boys, 167,299 women, and 35,009 girls. There were 
registered as unemployed in Great Britain, 144,230 
men, 4,197 boys, 55,491 women, and 3,310 girls who 
were on short time or otherwise temporarily suspended 
from work. The total of 207,228 was 78,573 more than 
at April 19 and 11,702 less than at May 25, 1936. Of 
persons who normally seek a livelihood by means of 
jobs of short duration, there were on the registers in 
Great Britain 68,199 men, 167 boys, 1,925 women, and 
The total of 70,300 was 842 less than at 
April 19 and 11,702 less than at May 25, 1936. 


The total of 1,451,330 persons on the registers at 
May 24 included 652,316 persons with claims admitted 
for insurance benefit (of whom 2,359 had applications 
authorised for payment of unemployment allowances 
in supplementation of benefit), 34,911 claimants whose 
position under the conditions relating to contributions 
paid and benefit received had not been determined, 
and 5,766 persons who had been disqualified for short 
periods from receiving benefit (of whom 2,032 had 
applications authorised for payment of unemployment 
allowances). There were also 601,312 persons (not 
included in any of the foregoing classes) with applica- 
tions authorised for unemployment allowances, 2,190 
persons with applications for unemployment allow- 
ances under consideration, and 154,835 other persons, 
of whom 32,939 were under sixteen years of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in May resulted in an increase of nearly 62,0001. in 
the weekly full-time wages of about 485,000 work- 
people, and in a decrease of 3,0001. in those of about 
173,000 workpeople. The principal groups of work- 





negotiating machinery of long standing by which 
hours and wages were fixed in relation to each other. 
\ proposal to impose a reduction of hours without 
regard to the effect on earnings must cause any Govern- 
ment to hesitate. In present circumstances the reduc- 
tion of hours to 40 would be likely to cause a reduction 
of wages and a rise in costs of production such as would 
increase and not reduce unemployment. No attempt 


people affected by increases in rates of wages were 
coal miners in Durham, Leicestershire, Nottingham- 
shire, Derbyshire, North Staffordshire and Scotland, 
and day-wage workers at coal mines in Northumber- 
land ; and workers employed in steel melting and steel 
rolling in various districts, in tin-plate manufacture, 
and in the light castings industry. Those affected by 
decreases were mainly coal miners in Yorkshire and 





had been made in the vague and indefinite discussions 


Cannock Chase, and piece-workers at coal mines in 


Northumberland. The changes so far reported in the 
five completed months of 1937 are estimated to have 
resulted in a net increase of about 367,0001. per week 
in the full-time rates of wages of over 2,900,000 work- 
people, and in a net decrease of 6,500/. in those of 
60,060 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
May, was 90, In addition, 25 disputes which began 
before May were still in progress at the beginning of the 
month. The number of workpeople involved in the 
above disputes, including workpeople thrown out ‘of 
work at the establishments where the disputes occurred, 
was about 73,000, and the aggregate duration of the 
disputes in May is estimated at about 814,000 working 
days. ine 6 

The June issue of the Journal of the American Inter- 
national Association of Machinists quotes the following 
from the New Republic :—‘ The advent of the Com- 
mittee for Industrial Organisation has done, and will 
do, the American Federation of Labour a world of 
good. It will force many of its unions to get out and 
fight for the welfare of their members as they have 
not done in many years. It will help clear up a few 
bad spots where racketeers have got control of isolated 
unions and use them to prey upon employer and 
employee alike. It will compel the re-writing of some 
unions’ constitutions under which the officers are 
self-perpetuating and the rank and file have nothing to 
say about their own fate.”’ 





Commenting upon the New Republic’s observations, 
the editor of the Journal says :—*‘ The International 
Association of Machinists is one labour union in which 
the will of the membership is supreme. It is essentially 
what the name implies, a craft organisation, although 
its doors are open to all persons actively engaged in, 
or connected with, the machinists’ trade. We have 
always displayed a willingness to co-operate with all 
legitimate trade unions in any movement having for 
its purpose the protection and advancement of the 
wage-earners, and we shall continue to pursue this 
policy. We will not, however, encourage or condone 
rebellion. The International Association of Machinists 
will remain loyal to the American Federation of Labour, 
and continue in every legitimate way to protect itself 
against unscrupulous attacks. Our progress is 
satisfactory, and we shall be doing business at the 
same old stand when the names of those seeking to 
destroy our parent organisation, the American Federa- 
tion of Labour, are either forgotten or recailed with 
unpleasant memories.” 


Beginning this month, the hours of work in Japanese 
military arsenals are to be strictly limited to nine in 
the day for adults and eight for persons under 20 years 
of age. No exemptions are to be permitted. The object 
of the change is officially stated to be to improve the 
workers’ health, which, according to statistics, has 
recently shown a tendency to decline. The 8 per cent. 
increase of wages introduced earlier this year in order 
to keep pace with the rise in prices is to be maintained, 
and the rate of biennial increments is to be revised in 
favour of the workers. The day of the Japanese 
Military Festival is to be a paid holiday, while periods 
of military service are to be taken into account in 
assessing retiring pensions. 








74-IN. CENTRE HERBERT CAPSTAN 
LATHE. 


Tue steady improvement in high-speed cutting 
alloys, while it extends the useful field of existing 
machines, also hastens their obsolescence, in many 
cases, by removing or re-distributing the limitations 
originally governing their design. In speed of revolu- 
tion, more especially, few of the older patterns of lathe, 
other than the lightest types, are capable of utilising 
fully the advantages offered by the latest cutting tools, 
the scope of which is well indicated by a new model 
of capstan lathe, particulars of which have been sup- 
plied to us by the makers, Messrs. Alfred Herbert, 
Limited, Coventry. This machine, the Herbert No. 3, 
which is designed to be driven either by belt or by a 
self-contained motor, has a maximum swing of 16 in. 
over the bed, to within 10 in. of the cross-slide, and 
74 in. over the slide, and can be supplied for three 
alternative speed ranges, the slowest providing a 
variation between 40 r.p.m. and 1,000 r.p.m., which 
can be increased to a maximum of 2,000 r.p.m. if a 
three-speed motor is fitted. 

The general arrangement of the machine is illustrated 
in Figs. i to 3 on page 732. For an ordinary range of 
general work the speeds provided are from 60 r.p.m. 
to 1,500 r.p.m., the driving pulley making 750 revolu- 
tions. The slow-speed range of 40 r.p.m. to 1,000 r.p.m, 








































































































74-INCH CENTRE 


CONSTRUCTED BY 





ENGINEERI 


badd 


CAPSTAN 


[JUNE 25, 1937. 


LATHE. 


MESSRS. ALFRED HERBERT, LIMITED, ENGINEERS, COVENTRY. 








Fig. 1. 


is obtained with a driving pulley speed of 500 r.p.m., 
and for the fast range, from 80 r.p.m. to 2,000 r.p.m., 
with a single-speed motor, the driving pulley runs at 
1,000 r.p.m. The motor is mounted on a plate hinged 
to the back of the bed and provided with an adjusting 
screw for tensioning the belt, which is covered by a deep 
protective casing. The makers’ form of dial-change 
roller-bearing headstock provides six spindle speeds, 
in forward and reverse, the changes being made through 
cam-operated sliding gears and multi-grip friction 
clutches, actuated by a finger-controlled pilot wheel 
and lever. The pilot wheel effects three changes by 
sliding gears, the lever, mounted on the pilot wheel 
centre, and fitted with an indicating pointer, changing 
the drive instantaneously from the fast to the slow 
speed. The gear change is interlocked with the start 
ing and reversing clutch so that the change can only 
be made with the starting lever in the * stop ”’ position, 
from which it cannot be moved to start the machine 
unless the sliding gears are properly meshed. When 
the lever is moved to neutral a self-adjusting multi-dise 
brake comes into action to stop the spindle. When a 
three-speed motor is fitted, a switch, operated by a 
: joy -stic kat the working position, selects the desired 
speed range, each position on the dial providing a 
choice of fast and slow speeds. 

In the design of the covered bed, supported at three 
points to avoid the need for levelling wedges, in the 
extensive use of ball and roller bearings, and the 
arrangement of the automatic lubrication system, the 
machine follows the practice developed by Messrs. 
Herbert in previous types. A continuously filtered oil 
supply is provided to all the headstock mechanism. 
The saddle slides on two prismatic ways, which are 
protected against the entry of chips or dirt by com- 
plete covers in contact with them, so that the advan- 
tages of high-speed cutting tools are not nullified by 
stoppages for cleaning. The two stock patterns of the 
No. 3 lathe afford a choice of cither automatic or hand- 
operated sliding and surfacing feeds to the saddle, 
with micrometer dials and automatic and dead stops 
to both motions. Feed changes are made by a finger 
operated pilot wheel similar to that controlling the 
spindle speed. This gives three settings, and the 
small lever above it provides a fine and a coarse cut 
on each setting, giving in all six automatic feeds 
ranging from 40 cuts to 480 cuts per inch in both 
directions on the saddle and capstan slide. Reversing 
is effected by a second smal! lever to the left of the 
pilot wheel. The cross slide, Fig. 1, is of steel, and is 
fitted with a square turret As mentioned at the 
commencement of this description, the maximum swing 
over the bed is 15 in. to within 10 in. of the cross 
slide, and 74 in. over it. A swing of 14 in. is obtainable 
to within 34 in. of the slide, and 10} in. close to it. 

The capstan slide, illustrated in Fig. 2, has a working 
stroke of 9} in., and is fitted with a hexagon stop bar, 
geared to rotate with the turret, which trips the feed 
snd acts as a dead stop. The maximum distance 
between the spindle flange and the capstan face is 
254 in. A graduated seale is provided, and adjustable 


indicators, with which the length of the work can be 





SADDLE AND Cross SLIDE. 
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accurately duplicated. A similar indicator is fitted on 
the saddle. Automatic rotation of the turret can be 
disengaged when not required. For external and in- 
ternal taper-turning and for chasing, special attachments 
are supplied to order, the lead-screws and nuts used 
for chasing, which are mounted in front of the bed, 
being the same as those employed in the No. 4 and 
No. 4 senior capstan lathes. Each lead-screw enables 
three different pitches to be cut, the ratio of leader 
to spindle being changed by means of the feed pilot- 
wheel, the dial indicating which ratio isengaged. Thus 
a leader having four threads per inch will cut 4, 8, or 
16 threads. Right-hand and left-hand threads are cut 
by using the feed reverse lever to alter the rotation of 
the lead-screw. A quick-withdraw mechanism draws 
back the chaser from the work as the nut is withdrawn 
from the leader. Taper threads are cut by using the 
taper-turning and chasing attachments together. 

For chuck work a variety of arrangements can be 
adopted, the dial-change head being fitted, as required, 
with either a 7}-in. or 9-in. Herbert air-operated chuck, 
a 7}-in. or 9-in. Coventry concentric chuck, or a 9-in. 
three-jaw independent chuck, according to the nature 
of the work and the spindle speed. The 9-in. chucks 
can be used up to 1,500 r.p.m., above which it is 
necessary to fit the 7}-in. size, to keep the peripheral 
speed within suitable limits. A specially balanced 
7}-in. air-operated chuck is supplied when it is required 








to run at 2,000 r.p.m. Both sizes of air-operated chuck 
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are fitted with the makers’ Monobloc form of control, 
embodying a hand control valve, reducing valve, 
pressure gauge, lubricator and air filter. An optional 
refinement is a hand-operated air-pressure adjustment, 
to reduce the air pressure when finishing cuts are taken 
on light work. For bar work a special dead-length bar 
chuck can be supplied, available for operation either by 
hand or pneumatically, and will take bars up to 1§ in. 
in diameter. It is designed to give a truly radial 
closing action, with no axial movement of the collets 
or work which might affect the accuracy of end dimen- 
sions. Where both bar and chuck work are to be 
undertaken, Messrs. Herbert recommend that this 
chuck should be used in conjunction with a hand 
operated Coventry chuck. A point of detail in connec- 
tion with the bar-feeding mechanism is that the 
tubular frame is arranged to swing out of line with the 
spindle, enabling the bar to be inserted from the front, 
and permitting closer grouping in a line of machines. 

The equipment of the No. 3 lathe includes a cooling 
lubricant pump, switchgear supplied by Messrs. Allen 
West and Company, Limited, and provided with push- 
button cortrol, guards enclosing the chuck, and an 
overhead support bar for capstan tools. The air 
cylinder of the pneumatic chuck is also completely 
guarded. The tools normally supplied in the standard 
outfits for bar work and chuck work are the same as 
those used with a 9-in. chuck on the Herbert No. 4 
capstan lathe. 
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PLATE-FRAME PUNCHING 


AND SHEARING MACHINE. 

















PLATE-FRAME PUNCHING AND 
SHEARING MACHINE. 


AttHoucH the punching and shearing machine 
shown in the accompanying illustration may appear, 
from its bracketed feet and other parts, to have a cast 
frame, this is constructed wholly of Siemens Martin 
steel plates, the various members being electrically 
welded. The frame is thus free from internal stresses 
and there are no bolts or rivets to work loose The 
machine is the largest of a series of three supplied by 
Messrs. Soag Machine Tools, Limited, 7, Juxon-street, 
London, S8.E.11. Its capacity may be indicated by 
some typical figures. Mild-steel plates of unlimited 
length and width may be sheared up to a thickness of 
§ in. The plate shears are seen at the right, their 
position being identified by the groove machined across 
the front of the frame, this groove permitting long 
plates to be sheared and at the same time straightened 
along the cut edge. The end piece on the left holding 
the punch die block is removed when long plates are 
being sheared. When the machine is used for trimming 
only and not slitting, steel plates up to #-in. thick 
may be dealt with. The shearing blades are 11} in. 
leng and have four cutting edges so that each blade 
may be turned three times without removal for sharpen- 
ing. An adjustable hold-down is provided near the 
blades. 

The section shears are seen above the plate shears. 
The die blade has openings accommodating four types 
of section without a change of blades, viz., rounds up 
to 1} in. in diameter, squares up to 1% in. side, angle 
irons up to 4} in. by 4 in. and Tee-irons up to 4} in. 
by in. These latter figures are for square cutting, 
with a bevel of anything between 45 deg. and 90 deg., 
the limits are naturally somewhat reduced, that is, 
they are, for angle irons 3} in. by ¥ in. and for Tee- 
irons 34 in. by } in. The sliding stop for angles and 
Tee-iron is graduated so that the cut may be accurately 
made obliquely or square by setting it to the desired 
angle. The bar downholder is provided with rapid 
adjustment through helical gears and a crank handle. 
Special blades can be fitted for shearing joists and 
channels. The notching shears are seen to the right 
of the section shears, their appearance being, however, 
somewhat masked by the hinged gv>rd by which they 
are covered when not in use. Iron 1; to a thickness 
of $ in. can be notched in the flanges of angle and 
Tee-irons up to a flange width of 4 in. with a square- 
bottomed notch or 3} in. with a triangular notch, the 
latter operation being effected by using one corner 
of the blade for which purpose the seating of the 


| three mechanisms are actuated independently of the 
punch by the lever seen near the downholder. 

The punch, at the left of the machine, is capable of 
punching a hole up to { in. in diameter in mild steel, 
in plates %§ in. thick, or up to 14 in. in diameter in 
plates § in. thick. The die block is carried on a stool 
which, together with a gap of 16} in., enables joists 
up to 17} in. by 6} in. to be punched in the web, 
or up to 11 in. by 4} in. in the flange. The limits 
for channels both ways are 11} in. by 4in. The punch 
is controlled by the lever seen above it, but a pedal 
arrangement, leaving the operator’s hands free, can 
be fitted. The lever handle seen near the wheel 
guard in the background controls a locating device 
which can be operated either automatically or by 
hand. This enables the punch to descend into light 
contact with the material for as long as desired when 
depression of the lever causes penetration. The punch 
at the designed speed of the drive makes 55 strokes 
per minute and the other tools 45 strokes per minute. 
The drive can be from a line shaft if desired but the 
most popular arrangement is by means of an electric 
motor carried on the flat bed on the top of the frame 
at the shearing end. A motor of 4 h.p. is required, 
driving witheither multiple Vee-belts or through gearing. 
The gears of the machine are all machine cut and all 
shafts, including the eccentric shafts, are ground and 
| run in ring-oiled bearings. The machine can be supplied 
mounted on wheels for portability. The smallest 
machine of the series will shear mild-stec] plates up to 
ye in. in thickness, with other duties in proportion. 
This machine requires a 1}-h.p. motor. 
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(Concluded from page 671.) 


OF GAS 


THE last paper read at the meeting on June 1 was 
contributed by Mr. E. G. Stewart. It was entitled 
“ Changing Influences in Gas Manufacture,” and 
surveyed a number of factors which are reacting 
upon the process of gas manufacture in Great Britain. 
In recent years the rapid extension of electrical develop- 
ment, the rehousing of the population, the change in 
industrial methods, and a rise in the standard of living, 
had combined, he said, to increase competition among 
purveyors of the more refined sources of heat. The 
gas industry, while entering new fields, had retained 
the greater part of its old-time business through all 
these changes, though not without considerable effort, 





bottom blade is cut back at an angle of 45 deg. These 


intensive research and active development. The 
result had been to slow down the regular increase in 


output temporarily and to focus attention upon the 
development of markets rather than upon manufactur- 
ing processes. The qualities necessary in gas to enable 
trouble-free service to be given to the consumer had 
called for increasing standards of refinement. The 
gas industry now regarded coke as a primary product 
and used processes, including coal blending and coke 
preparation, which had given higher standards of 
coke quality. Duties on imported oil and preference 
to home-produced oils had changed the carburetted 
water gas situation, and had given an impetus to 
benzole extraction. Some or all of these causes had 
resulted in increasing proportions of coal gas being 
made, with consequential increases in the production 
of coke and of tar and ammonia and their products. 
Behind all these effects had been the ever-present 
necessity of manufacturing gas at lower costs in order 
that the market available to the gas industry might be 
widened. The process of gas manufacture and purifi- 
cation had been the subject of close investigation 
and much research. The simultaneous production 
of water-gas and coal-gas by steaming the charge had 
been brought to a fine art. The water-gas process 
had been improved and automatic control made 
available. In both coal-gas and water-gas manufac- 
ture means had been generally adopted to recover 
waste heat. The necessity of maintaining continuity 
of supply had always been one of the first things taught 
to the young gas engineer learning his craft. The 
removal of naphthalene which was undertaken to 
prevent blockages in the mains and services brought 
with it the discovery that its presence in the water 
of gasholder tanks had acted as a bactericide. Conse- 
quent upon its removal the bacterial production of 
hydrogen sulphide in gasholders appeared, which had 
been prevented by the addition of zinc compounds 
and similar substances. 

The removal of water vapour, undertaken to eliminate 
corrosion and blockages due to deposition, had now 
been applied to one-third of the gas made annually. 
Dehydration was succeeded by trouble due to deposition 
of small quantities of resinous gums in governors and 
appliances. Benzole recovery which had an economic 
value to the industry had simplified naphthalene 
extraction and had brought about the partial removal 
of the organic sulphur compounds, so that the process 
could be and was being used for the improvement of 
gas quality, which was then effected at no cost. It 
had now been generally agreed by the industry that 
sulphur should be eliminated as completely as possible. 
The author pleaded for the simplification of the very 
numerous standards of declared calorific value by gas 
undertakings, and suggested in the interests of the 
appliance makers that five standards should be adopted 
throughout the country, viz., 350, 450, 475, 500 and 
540 B.Th.U. per cubic foot. 

Dealing with the combustion of gas, Mr. Stewart 
called attention to the importance of specific gravity. 
He said that it was not possible to calculate from the 
individual properties the burning properties of any 
gas mixture since these were dependent upon the relation 
between flame velocity of the gas, the air-gas ratio 
and the velocity of the air-gas mixture. Methods had 
been suggested for assessing combustion characteristics 
numerically by means of standard burners, and the 
aeration test burner seemed likely to be favoured in 
this country. The problem of adjusting the physical 
characteristics of gas so as to be suitable for the 
appliances was of national importance to the industry. 
Gas of 500 B.Th.U. might have a specific gravity 
varying between 0-499 and 0-668 according to the 
method of manufacture. Nevertheless, limitations 
which had been applied in other countries did not find 
favour here because in the absence of compensating 
factors, the nature of which was at present vague, 
any proposals for limiting specific gravity or for 
standardising combustion characteristics, would tend 
to reduce the flexibility of gas production which was 
now enjoyed. The outlook for coke indicated a 
growing and remunerative market which could, with 
care and planning, be kept free from the fluctuations 
of the past in spite of increasing penetration of the 
markets of the gas industry by oven coke, and the 
competition of coal and oil. 

Consideration of the place of water-gas in the gas 
industry, in the light of the high specific gravity of 
carburetted water-gas, demanded consideration of the 
method of meeting peak loads. The Sunday dinner 
loads or the more extended one arising from different 
habits of consumers on individual days, could always 
be overcome by the installation of adequate gas 
storage. If changes in the character of the gas sent 
out were to be avoided, this method must become 
standard, and the irregular addition of water gas 
eschewed. The large changes in demand which 
arose mainly from cold spells, but occasionally at 
holiday resorts from short period influxes of visitors, 
were not amenable to this solution. With coal-gas 
plant, unaided, the necessary flexibility could only be 
secured by maintaining a surplus of plant under slow 





fires. With British climatic conditions, spells of 
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severe weather were of short duration and of sudden 
onset, so rendering any coal-gas plant not actually 
under fire of little use. Plant held in reserve for these 
occasional peaks must be low in capital cost, cheap 
to maintain, and immune from serious damage due to 
frequent putting in and out of action. Operating 
costs and thermal efficiency were secondary considera- 
tions in view of the small amount of work performed. 
The hand-operated water-gas plant with waste heat 
boiler had therefore much in its favour. The inter- 
mittent use of water-gas was, nevertheless, disturbing 
to gas characteristics, and some means of balancing, 
such as partial carbon monoxide extraction or changes 
in benzole recovery, must be sought. It was likely, 
too, that the gas industry would find, in common with 
the electrical industry, the desirability of cultivating 
new loads which would balance the peak demands of 
existing loads. Consideration should also be given to 
the possibility of linking up adjacent gas undertakings 
so a8 to take advantage of diversity in loads. 

Mr. Stewart concluded by paying tribute to the 
marked progress made in gas appliance design in 
recent years, and suggested that if these improvements 
were to be taken advantage of, the manufacturing side 
of the gas industry must: (1) Expedite research into 
the properties of gas mixtures so as to relate them to 
changes in combustion characteristics; (2) examine 
the effect of the various constituents of town gas 
mixtures upon the resulting combustion characteristics, 
so that such balancing factors as may exist could be 
discovered and utilised ; (3) in the meanwhile, limit as 
far as possible changes in the composition and other 
properties of gas sent out and, where such changes were 
unavoidable, give due consideration to the likely 
effects on consumers’ apparatus; and (4) extend the 
benefits of dehydration, naphthalene removal, and 
the reduction of sulphur compounds to as many con- 
sumers as possible. 

A special General Meeting of Corporate Members was 
then held to consider the question referred to by the 
President of widening the qualifications for membership 
to permit the admission of those on the supply side of the 
industry and those engaged in scientific work on town’s 
gas, and certain other matters, the proposal being 
carried without dissent. 

In the first paper taken on June 2, Mr. H. J. Escreet 
discussed the cost of gas distribution in a communica- 
tion, entitled “ Distribution of Gas in Suburban and 
Rural Areas.” The distribution system of the Gas Light 
and Coke Company comprised, he said, a length of 
160 miles of mains, Mon served an area extending 
37 miles from east to west and 13 miles from north 
to south. It was, in effect, an extensive gas grid 
based on Beckton Gas Works and developed gradually 
from the two 48-in. mains originally laid in 1871, for 
supplying gas from Beckton to the City and West End 
of London. In addition, there was a high-pressure 
system for direct supply to consumers through service 
governors, covering 180 square miles in the Grays 
district. Over the primary area there was a system 
of low-pressure mains which were supplemented by 
medium-pressure mains. The medium-pressure mains 
also served to link up the manufacturing stations. 
In general, the medium-pressure mains worked up to 
& maximum pressure of 3 lb. per square inch, and the 
Grays high-pressure main to 30 Ib. to 50 lb., according 
to requirements. 

When considering the economics of supplying a new 
district, the cost of the main was the determining 
factor, since all other distribution charges were borne 
directly or indirectly by the consumer. The capital 
charges upon the main, calculated at 8 per cent., were 
distributed over the estimated gas consumption. The 
actual figure was below 0-75d. per therm for the whole 
company, but for planning new business for suburban 
areas a standard of 2-5d. per therm was allowed, and 
even a higher figure for the outer areas. This criterion 
was not rigidly applied, since a high initia) charge was 


permissible when the district was likely to develop | 


rapidly. 

The cost of pumping gas at Beckton, where the pres- 
sure was generally between | lb. and 2 Ib. per square 
inch, was 0-28d. per 1,000 cub. ft., or 0-056d. per 
therm, for a total of 22,500 million cub. ft. of gas per 
year. At Grays, the coat of pumping the high-pressure 
gas, amounting to 550 million cub. ft. a year, was 3 -97d. 
per 1,000 cub. ft., or 0-79d. per therm. Costs over the 
whole grid system could not be given accurately, 
because much of the gas was pumped more than once 
and the gas pumped could not be measured at most of 
the stations. Upon the total cost of pumping and esti- 
mates of the volume pumped, the cost worked out at 
0-074d. per therm, including capital charges, and 
0 -046d.per therm, excluding capital charges. Mr. Escreet 
gave figures for the cost of laying (including reinstate- 
ment) of large mains between 12 in. and 36 in. diameter. 
These costs varied somewhat with the conditions, but 
for 12-in. mains the cost per yard was between 21. 14s. 
and 1/. 7s.; for 18-in. mains between 4l. 18s. and 
21. l4s.; and rising for the large 36-in. mains to a 
minimum figure of 111. 8s. and a maximum of 15. 16s. 


The total cost per therm of supplying gas in the 
Western Area (Brentford and Pinner) had been found 
to be 1-10d. for the local mains, plus 0-35d. for the 
feeder mains. For the Becontree Estate, the cost was 
0-88d. for the local mains plus 0-27d. for the feeder 
mains, while for the Grays’ high-pressure area the 
total cost was 2-83d. per therm. To these figures 
must be added the cost of pumping, so that the total 
distribution cost in pence per therm for pumping and 
mains has been for the Western Area 1-52 ; for Becon- 
tree Estate 1-21; and for Grays area 3-62. 

The author pointed out that it was seldom possible 
to use the size of main and initial pressure that calcula- 
tion showed to be the most economical because the 
amount of gas required by a district was continually 
increasing. Nevertheless, the pressures and the size 
of mains used were within the economic range, and this 
even applied “ by a remarkable and fortunate coin- 
cidence ” to the old 48-in. Beckton trunk mains in- 
stalled in 1871. Further increases in demand during 
the next few years would be met by the installation of 
high-pressure static storage vessels at various parts of 
the district. The mains for the most part were con- 
structed in cast-iron, and spun iron pipes cast in sand- 
lined moulds had been used extensively. Steel mains 
with welded joints had been used for the Grays high- 
pressure district, and steel was also used for low- 
pressure mains where subsidence was likely to occur. 
The author, who is chairman of the Pipes Committee 
of the Institution of Gas Engineers, concluded by 
asking members to send particulars of their experience 
with all relatively new materials or apparatus used in 
connection with distribution work. 

The meeting was then adjourned to permit of the 
annual general meeting of the contributors to the 
Benevolent Fund of the Institution, after which the 
business meeting was resumed with a paper by Mr. G. 
M. Gill, M.I.Mech.E., Director of the Severn Valley Gas 
Corporation, Limited, and of Messrs. Gas Consolida- 
tion, Limited. Mr. Gill devoted his paper to a plain 
exposition of the methods adopted by the two holding 
companies, with which he had been closely identified 
since their inception. Between them, these companies 
control 36 gas undertakings, which made during the 
past 12 months 4,135 million cub. ft. of gas of a quality 
varying from 450 B.Th.U. to 520 B.Th.U. per cubic foot. 
The average size of company represented, therefore, a 
make of 114 million cub. ft. of gas per annum. It was 
pointed out that under the arrangements controlling 
the change-over, if too high a price were paid for the 
subsidiary company’s shares, the holding company 
might become over-capitalised, but the capital of the 
subsidiary company remained unaffected. The author 
made it clear that the holding companies did not, 
except in special cases, buy up gas companies com- 
pletely, but acquired only the majority of the ordinary 
shares. There was, therefore, no change in the identity 
of the company, which retained its name, its Acts of 
Parliament, Board of Trade Orders and its articles of 
association. The holding company, therefore, could 
only prosper by paying a fair price for the subsidiary 
company’s shares and by operating the subsidiary 
company in accordance with the best canons of the gas 
industry, which involved selling gas at a reasonable 
price and giving good service to consumers. On the 
financial side the association of a company with a 
holding company carried the advantage of a more ready 
availability of capital to finance new plants, show- 
rooms, and new business. The result of holding 
company control had been the placing of many orders 
for new and improved plant which was never con- 
templated by the old boards of directors. Orders which 
came within this category had amounted to over 
120,000/. for new plant of a varied nature, chiefly com- 
prising carbonising, coke handling and benzole plant 
and gasholders. In addition to this, there had been 
many new extensions of mains which would not have 
| been tackled under the old regime. Of the 36 works 
|originally in operation before association with the 
| holding companies, seven, which were uneconomic in 
| operation, had been or were being shut down and 
| supplies taken from other works, or in one case from 
ja coke-oven plant. This had involved, or would 
involve, the laying of 29 miles of new main. 

A further advantage of the holding company was that 





| the subsidiary companies acquired the services of an | 


|expert board of directors, and of expert visiting staff, 
| which they shared with the other subsidiary companies 
| in the concern, and the services of whom it would other- 
wise be beyond their financial means to retain. On 
| the board there was a chairman who was head of a 
}merchant banking house; a director who was fully 
qualified as a gas engineer and manager, and devoted 
virtually his whole time to the administration and 





| technical control of the companies in the group; | 


another, who was also a fully-qualified gas engineer, 
and who advised the management of the various 
companies in all matters pertaining to income tax, 
rating and accounts, and in special matters such as 
| tariff charges; and a fourth, whose wide experience 
| in business and in gas company administration enabled 








him to take charge of negotiations with such gas under- 
takings as might wish to join the group. These 
specialists had with them four other directors who were 
all prominent business men. 

The staff consisted of a solicitor, a joint secretary of 
the holding company, who also acted as chief of staff 
to the chairman, a comptroller of purchases, and a 
travelling accountant. On the technical side there was 
a carbonising specialist, who visited all works and 
advised on retort house eperation and assisted in 
carrying out alterations in working routine, where 
deemed advisable; three travelling chemists who 
visited works which were too small to employ a trained 
chemist ; a consulting chemist ; a mechanical engineer, 
who was specially skilled in gas engines and who gave 
a regular service to gas engine users in all the areas 
supplied ; and a gasholder erector who undertook the 
ordinary repairs of all the 112 gasholders owned by 
the company. On the sales and service side there were 
five trained salesmen, who were lent to such companies 
as had not competent salesmen on their staff, and an 
industrial gas salesman whose duty it was to keep in 
close contact with all prospects in this direction, to 
assist the local managements with all industrial gas 
problems, and to keep up to date in all the new methods 
of using gas for the various industrial processes. 
Problems arising in the routine manufacture of gas 
were dealt with by a gasworks’ foreman, who was an 
experienced gas-maker. This man was used where 
works needed a general reorganisation and required a 
suitable man to put the plant in good working condition. 
He also relieved managers who were ill or on holiday. 
For these services, the subsidiary companies made con- 
tributions to the group based on their gross revenue 
upon the following block rate : 2} per cent. on the first 
5,000/. of gross revenue; 1} per cent. on the next 
20,0001. ; # per cent. on the next 20,0001. ; 4 per cent. 
on all above 45,0001. Development had been made 
difficult by the recent increased prices of materials, 
including coal, and the policy of reducing the price of 
gas wherever possible had particularly been hampered. 
In 22 of the companies the price of gas had been main- 
tained at the pre-existing rates, although in most cases 
special contracts at lower rates had been made for gas 
used for industrial and commercial purposes. In six 
companies the price of gas had been reduced by the 
introduction of attractive block scales. In one company 
the price of gas was increased by 0-2d. per therm. The 
rates of dividend paid by the subsidiary company were 
for the most part identical with those that were being 
paid before they were taken over. 

In the first paper of the last session of the meeting, 
Mr. C. A. Masterman, Chief Technical Officer, Watson 
House, to Messrs. The Gas Light and Coke Company, 
considered “The Future of Gas Appliance Design ” 
in the light of the probable future requirements of gas 
and of the public demands for simple and reliable 
appliances. Reviewing the history of progress in this 
direction during the past ten years, Mr. Masterman 
pointed out the great improvements that have been 
made in gas appliances in appearance, in safety, and 
in thermal efficiency. Modern appliances compared 
with those of a few years ago showed savings in gas 
consumption for equivalent service of 15 per cent. for 
cookers, 30 per cent. for wash boilers and 40 per cent. 
for hot-water service, and as a whole an average 
household could expect 20 per cent. decreased gas 
consumption to-day for the same duty. There had 
been developments in water heating, in home laundry 
appliances and in space heating, particularly in regard 
to flueless heaters and central-heating boilers. Deterio- 
ration of appliances for boiling had largely been 
prevented, and the bottom-flue outlet coupled with 
thermostatic control had vastly improved the oven 
operation of gas cookers. Gas refrigerators, unknown 
a short while ago, had now become familiar. On the 
industrial side great developments had occurred (which 
were considered recently in some detail in our columns : 
see page 409, ante). With an annual output of over 
2,000,000 gas appliances, more than half of which 
were cookers, manufacturers had more than doubled 
their production within a ten-year period, during which 
the consumption of gas had increased by more than 
12 per cent. 

Based on * thousands of tests carried out at Watson 
House, together with information from the district and 
| published results of tests elsewhere,” Mr. Masterman 
| concluded that for all domestic heating purposes gas 
had an efficiency of 50 per cent. ; that coal (ignoring the 
}extra labour) had a domestic thermal efficiency of 

15 per cent., and coke of 25 per cent.; that oil for 
| central heating had an efficiency of 35 per cent., and 
|for cooking and space heating of 60 per cent.; and 
| that the overall average efficiency of electricity was 
75 per cent., or 40 units required to give 1 useful 
itherm. The author considered that some 270 useful 
therms were required per average household per annum 
At Rotherham, to test the effect of a two-part tariff, 
coal was totally displaced by gas in 10 Corporation 
houses with an average in family of five, when the 
average gas consumption per annum increased from 
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63-5 therms to 615 therms “ with a substantial saving 
to the consumer.” It was considered that, pending 
general adoption of a two-part tariff and complete 
gasification of coal, households with lower incomes 
would use a higher proportion of coke and a lower 
proportion of gas, and vice versa in the more prosperous 
households. This view was based on the calculation 
tuat to supply 270 useful therms per year with gas 
at 9d. would cost 201. 5s. ; with coke at 42s., 71. 13s. 5d. ; 
and with electricity at 1-2d. per unit, 521. 16s. The 
author went on to show that to displace raw coal 
for domestic purposes by gas and coke would require 
the expansion of the gas industry to 2} times its 
present dimensions, that it would eliminate most 
of the atmospheric smoke pollution, and would result 
in the conservation of 10,000,000 tons of coal per 
annum with increased national employment, since 
the man-power used in the gas industry per ton of 
coal processed was higher than the employment of 
miners per ton of coal raised. 

Mr. Masterman stated his belief that there would 
be increasing substitution of raw coal by gas and 
coke, and that electricity could not supply more than 
10 per cent. of domestic heating requirements since 
only off-peak current could be an effective competitor 
with gas and the availability of this current must be 
conditioned by the lighting peak. Gas was now 
coming to be regarded as a service and not a commodity, 
and it would be necessary in the future to ensure that 
the gas supply did not fail either in quantity or in 
quality. The blockage difficulties due to naphthalene 
and to rust in the mains had been overcome, and the 
gum trouble was now well understood and in process 
of eradication. It was to be anticipated that gas 
would not in the future have a sulphur content exceeding 
10 grains per 100 cub. ft. The author believed that 
there should be simplification of the many different 
calorific values throughout the country to a limited 
number of standard values, but he pointed out that 
calorific value was not the sole criterion of the com- 
bustion characteristics of a gas, since change in specific 
gravity modified both the gas rate and the degree of 
aeration, while change in flame velocity would affect 
both flame shape and flame stability. He visualised 
a future development in which the combustion charac- 
teristics would be standardised so that gas appliances 
would no longer need adjustment, as was the case 
already with electrical appliances. The use of governors 
would become universal by reason of the higher standard 
of reliability and the greater output of heat service 
demanded by the consumer, and partly because of the 
greater precision of setting needed by modern gas 
appliances. Remote controls, thermostats, and auto- 
matic ignition had made progress and would be further 
developed. Burner design was still capable of con- 
siderable improvement in the direction of silence and 
stability. Aeration control was variously operated by 
control of pressure, of injector size, of air ports, of 
burner resistance, and of head resistance. The author 
believed that these variable controls would be super- 
seded by fixed controls as and when gas qualities and 
pressures were themselves standardised, thus avoiding 
the possibility of any maladjustment in use, since no 
regulators would be provided. 

The author concluded with a detailed account of his 
conception of the future developments in domestic, 
large-scale, and industrial gas appliances. Burners 
were likely to become more flexible, new materials 
would be used in making appliances, and their appear- 
ance would be still further improved. The coke boiler 
would be reinforced, or even displaced by circulator- 
type water-heating appliances. The author did not 
believe that the modern tendency to dispense with 
flues in new house construction would persist in view 
of the insistence of hygiene authorities on ventilation, 
and he foresaw the further development of the gas fire 
in conjunction with the customary chimney, but there 
would be a development of new space-heating appliances 
in which a proper balance would be preserved between 
the radiant heat required by the occupants of a room 
and the air temperature around them. Automatic 
cooking machines might be developed, and many other 
requirements of the house or garden were likely to be 
served by gas. Industrial appliances would with 
increasing accuracy ensure throughout the working 
space the required conditions of temperature and 
atmosphere to enable a maximum output of standard 
quality to be maintained, a requirement further assisted 
by the increased use of automatic feed and conveyors. 

The last paper of the meeting, devoted to the subject 
of “ Consumer Service,” was presented by Mr. R. N. 
Le Fevre, Officer in Charge of Training, Watson House, 
Messrs, The Gas Light and Coke Company, London. 
The author pointed out the demand for extensive 
service in all public utility undertakings, and in 
particular indicated that the service demanded from 
British gas undertakings was much more extensive 
than that normally offered by other public utilities, 
due to the elaborate appliance sale and hire policy 
that the industry has pursued for many years past, 
The sale of gas could only be effected and maintained 








by offering to the public not gas, but service through 
the medium of the gas appliance ; the appliance was 
thus the focus of consumer satisfaction on which 
depended the prosperity of any gas undertaking. The 
author thus developed the thesis that the whole 
science of gas engineering revolved round the burner 
of the appliance, and that all branches of the industry 
were purely means whereby satisfactory appliance per- 
formance might be accomplished. This paper, there- 
fore, dealt primarily with the appliance and its installa- 
tion, servicing and maintenance. 

The importance was pointed out of thoroughly 
testing new appliances initially, and of keeping’a close 
watch upon deliveries following acceptance of the 
initial design. The ideal appliance should be easily 
installed, it should need the minimum of maintenance 
service, it should be easily serviced when maintenance 
became necessary, and it should give rise to few, if 
any, interim complaints between the periods when it 
was normally inspected by the staff of the gas under- 
taking. The training of the salesmen must be devoted 
to giving them the necessary technical knowledge to 
decide the best type of appliance for any given set 
of circumstances. There was available an almost 
unlimited combination of types and sizes of appliance 
adequate to satisfy any requirements, and it was not 
easy to decide what should be stocked. The author 
believed that a satisfactory compromise was to stock 
in quantity a very limited range of appliances with 
spares, &c., to stock in small quantities a larger number 
of appliances in less frequent demand, and to maintain 
a “subsidiary list”’ of approved appliances of which 
no stock was kept. The practice in the industry in 
regard to installation and maintenance of appliances 
differed considerably, but, in general, the author 
expressed his belief that an undertaking should be 
responsible for both installation and maintenance of 
appliances it approved and recommended, and that it 
must train and adequately supervise its service per- 
sonnel. The importance of the collection and co- 
ordination of information on defects was stressed. The 
cost and efficacy of service had been found to be closely 
allied to the problem proper of providing tools and 
equipment. The gas undertaking should be respon- 
sible for this, and each workman should carry a kit-bag 
filled with the approved tools, and no others. Replace- 
ment or repair of tools should be the duty of the gas 
company, and it was generally found, in deciding 
whether to scrap or to repair those of the tools meriting 
repair, that the average cost per repair was one-twelfth 
the cost of the tool. Many of the improvements in gas 
appliance design, e¢.g., chromium-plated fittings, 
vitreous enamel, &c., required new tools or the modifica- 
tion of existing tools. 

The old-time gas fitter was little more than a pipe 
fitter, and the service man or maintenance fitter had 
been a recent innovation. To-day, both the installa- 
tion fitter and the appliance service man must be 
highly-trained mechanics, in no way less skilled than, 
for example, the automobile mechanic. In selecting 
these men, something more than mechanical ability 
was needed, because, the author pointed out, to the 
publicg the gas company was the “gas man” who 
called at the house, and by the impression that he 
created the prestige of the undertaking stood or fell. 
The author considered that the gas-fitting course of 
the City and Guilds of London Institute failed to give 
the standard of training required by the gas fitter 
to-day, not in quality, nor in quantity, but in the 
sequence and in the time, because whatever training 
a youth received must be in phase with his work and 
with the manner in which he was learning his trade 
by experience. For that reason, Messrs. The Gas 
Light and Coke Company maintained a large training 
centre at Watson House, in which, by means of a 
progressive system of specialised courses of training, 
employees could be turned out as competent men 
employable in capacities up to the standard of their 
attainments, each successive course being regarded as 
promotion. Actual district experience was gained as 
each course was passed and before proceeding to the 
next. 

Mr. Le Fevre considered how such a system could 
be applied throughout the couatry, bearing in mind 
the needs of the smaller remote undertakings, and 
concluded that this might be done on the lines already 
found successful whereby 72 undertakings were now 
subscribing to Watson House Training Centre at which 
technical information might be obtained by the sub- 
scribing companies, and their employees trained. The 
establishment of other similar centres throughout the 
country was suggested. The paper concluded with a 
detailed account of the service organisation of Messrs. 
The Gas Light and Coke Company. 

At the conclusion of this paper, the Secretary 
reported that the ninth Annual Research Meeting 
would be held in London on November 2 and 3, 1937, 
and that the seventy-fifth Annual General Meeting of 
the Institution would also be held in London on 
May 31 and June 1, 2 and 3, 1938. Votes of thanks 
were passed to the many institutions, companies and 








persons who had contributed to the success of the 
meeting, in the course of which it was announced 
that the attendance figure of 1,632 was the most that 
had ever been present at any Institution meeting. A 
message was sent to Dr. Charles Carpenter, and parti- 
cular reference was made to the retirement of the 
Secretary, Mr. J. R. W. Alexander, M.A., LL.B., 
F.I.C.S., and to the valuable services which he had 
rendered during the seven years for which he had held 
office. The customary vote of thanks was given to 
the retiring President, Mr. Stephen Lacey, B.Sc., 
M.Inst.C.E., M.Inst.GasE., together with the presenta- 
tion of the Presidential Certificate to him. Mr. 
Alexander is being succeeded as Secretary by Dr. 
W. T. K. Braunholtz, Ph.D., M.A., F.I.C. 








PROGRESS IN SMOKE 
ABATEMENT. 


Tuer twenty-second report on “ The Investigation of 
Atmospheric Pollution,”* which covers observations 
during the year ended March 31, 1936, was recently 
published by H.M. Stationery Office. As usual it 
contains a number of tables giving the mean monthly 
weights of deposits recorded and their classification into 
groups according to a scale of grammes per square 
dekametre for each of the observation stations. The 
mean monthly deposits recorded are also expressed as 
percentages of the general average for the respective 
stations. A number of other tables deal with the 
amount of lime deposited, the pH values and the 
alkalinity or acidity found at the various stations, 
while similarly the hourly variation of suspended 
impurity, measurements of sulphur and the changes in 
the ultra-violet radiation are set out. 

Commenting on the results obtained the Super- 
intendent of Observations notes that on the whole 
there has been a definite reduction in the extent of 
pollution during the past twenty years. On the other 
hand, there has been a slight increase during the past 
two years, a result which is probably correctly ascribed 
to the greater industrial activity. The total solids 
deposited together with the sulphates and the tar 
estimated therefrom are taken as indications of pollu- 
tion. On this basis London from 1922 to 1936 showed 
little change in the total solids, but this was accom- 
panied by an increase in the deposits both of sul- 
phates and tar. However, if the amounts of sun- 
shine recorded at Kew and in Central London are 
taken as a basis of comparison, the percentage of wint« 
sunshine at the latter place has increased from 20 to 52 
since 1881. At Edinburgh the pollution is if anything 
getting worse, and though at St. Helens the total 
solids deposited fell from 612 tons per square mile in 
1917-18 to 447 tons in 1935-36, in 1921 the figure had 
fallen to 371 tons, while in 1925-26 it was as high 
as 759 tons. k - 

In the case of suspended impurities there is again a 
general indication of improvement, though this is 
accompanied by much the same oscillations as those 
noted in the case of solids and there is the same ten- 
dency in some cases for the position to get worse. The 
figures for tar show an increase, one of the worst 
stations in this respect being Golden-lane, London, 
where the deposit in the gauge was at the rate of 
10-44 tons per square mile, an increase of 243 per cent. 
oa the general average for the last five years. Dewsbury, 
Glasgow and Edinburgh also showed considerable 
increases. As regards pollution from sulphur gases, 
which is mainly a winter problem, observations were 
made at 11 stations. London showed the highest 
average pollution and a very marked seasonal effect 
which goes to show that the domestic fire is the principal 
culprit. The sulphur pollution at Greenwich seems to 
be about one-third of that in the vicinity of West- 
minster, a result which suggests that in Central London 
there are sources of sulphur pollution which are not 
serious sources of smoke pollution. This points to 
industrial furnaces which have no provision for the 
absorption of sulphur as being one of the causes of the 
higher sulphur pollution in London. 








Tre InstirvTe oF British FounpRYMEN.—The first 
award of the E. J. Fox Gold Medal of the Institute of 
British Foundrymen has been made to Professor Thomas 
Turner and the Medal was presented at the recent annual 
conference of the Institute in Derby, It will be recalled 
that the award was established last year, when Mr. E. J. 
Fox, managing director of Messrs. The Stanton Iron- 
works Company, Limited, presented the sum of 5001. 
for the institution of a Gold Medal to commemorate the 
development of the centrifugal casting process in this 
country. The medal was to be presented to an individual 
who had contributed in some outstanding way to the 
progress of the foundry industry, with particular reference 
to foundry metallurgy. 





* The Investigation of Atmospheric Pollution. Twenty- 
Second Report. London: H.M. Stationery Office. 
[Price 6s. net.) 
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SHOE MACHINERY.* 
By B. P. Cooper. 
(Concluded from page 708.) 


ATTENTION may now be turned to some of the 


mechanical problems which have arisen and been met | desired settings, the operator starts the high-speed 
On many of the | reciprocating punch and moves the jack, which carries 


by engineers engaged in this field. 
machines it is necessary to have a single-revolution 


clutch which will cause the machine to stop within an | contact with the guide 6. From the patterns thus made 
accuracy of a few degrees of a revolution, and yet at| dies or knives of the same outline are produced for 


the same time be capable of causing the machine, 
which it drives, to run continuously while a pedal is 
depressed. This has been met by the “ swash-ring ” 
type of clutch, and many examples of this may be seen 
in shoe machinery. 

Combined Clutch and Brake with Swash-Ring 
Actuation.—-An example of the mechanism is illus- 

















The dotted outline indicates a pattern of larger size 
than the model, but if the fulcrum c is moved to its 
mean position, a will move to e on the centre line ec/f, 
and d will move to the right and bring the guide 6 
coincident with the punch in the same vertical line, 






but in a higher horizontal plane. Having made the 


the model in such a manner as to feed it around and in 


cutting the shoe components. 

Tack and Nail Feed Mechanism.—The problem of 
selecting, separating, and feeding such loose articles 
as tacks, nails, and eyelets has required considerable 
study. Fig. 15 shows in diagrammatic form the essen- 
tials of the mechanism for separating and delivering 
tacks, point upwards, for use in the pulling-over 
machine. The tack, after separation from the raceway, 
falls by gravity through its conducting tube into a 
semicircular junction near the driver bar. To raise 





the tack from the semicircular junction, a piston is 


Fig. 14. 


with the point down, as this is the natural position as 
suspended by the head in a raceway. 

everse - Drive Mechanism.—In the welt-sewing 
machine it is necessary to perform certain functions 
which are only required at the conclusion of sewing 
in the welt, and must not take place during the actual 
sewing. Among these functions are casting the thread 
off the needle, cutting off the welt (which is fed as a 
ribbon), and removing all tension from the thread. In 
order that these requirements shall be fulfilled with 
accuracy and that the machine shall stop within close 
limits of the desired terminal point in the cycle, a 
reverse drive is most suitable, as with it these special 
functions are inoperative in the forward or normal 
sewing direction of drive, and therefore cannot by 
accident be caused to function while sewing is in 
progress. 

While Fig. 16 shows the main features of the reverse 
drive, it does not include the parts connecting it to the 
mechanisms upon which it acts. The normal sewing 
drive is transmitted by means of a belt drive on to 
the wheel a, which is connected to a camshaft. At the 
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trated in Fig. 13. The cone clutch member c is splined 
to the main shaft of the machine, and when free from 
restraint by the withdrawal of the parts a, f, and &, 
is caused to engage the driving member of the clutch 
by the pressure of the springs e. The cone member is 
provided with a circumferential groove which is in an 
oblique plane in relation to the axis of the shaft. The 
member a embraces the cone and carries on pivots f 
an annular link which runs in the groove of the clutch. 
The centre of the pivots f is not on the centre line of 
the axis of the shaft, but is a small distance below. 
A line taken through the points f will thus participate 
in two movements; one a movement of oscillation 
about a centre running vertically through the shaft 
and due to the obliquity of the groove, and another 
movement longitudinally to the shaft axis and due 
to the disposition of the points f below the centre. 
The member a oscillates abont its top bearing. The 
longitudinal movement given to a at f is increased 
at the lower end, where it is connected to a toggle j k. 
So long as the member a oscillates, it does no useful 
work upon the cone clutch c, but if the movement of 
the tail end of link a is arrested by toggles, as shown 
in Fig. 13, the action of the cam surface will cause the 
cone clutch to be forced away from the driving pulley 
and into engagement with the brake face 6. In order 
that the machine may be turned over by hand, the 
release knob A is provided to allow the driving pulley 
to be so far withdrawn that upon the release of the 
link a, following upon breaking the toggle, the clutch 
cannot slide far enough to engage it and thereby be 
positively driven. The movement of the cone to its 
normal driving position has, however, allowed the 
brake to be released and freed the machine for hand 
operation. 
Pantograph 
universal-pattern grading machine is shown in dia- 
grammatic form in Fig. 14. 
clamped to a grid. 
this is turned on its hinge on the jack and lies in a 
horizontal plane. The material (board or metal) to be 


operated upon by the punch is clamped in a lower|@ pair of pivoted fingers are held together by a light 
lane than the model pattern. The model is pressed spring ; these guide the 
against the guide pin 6 and the punch, which acts in| driven into the shoe. 
the manner of a nibbling machine tool, moves to the | Which the tack can strike when it is blown forward, 
right or left of 6 under the influence of the settings | after which it falls backward with its head upon the 
given to the pantograph by the scales at A and 9 end of the driver. 
— aut e *| required, as the latter is connected to each of the seven 
* Paper read before the Institution of Mechanical | tack passages provided. 
nail feeding, the final position, prior to driving, is 








Engineers at Leicester, on Tuesday, June 15. Abridged. 








spring ; on the release of this latch the piston is forced 
Mechanism.—-The mechanism of the | upward by the spring, causing a puff of air to blow 


The model pattern is| above the driver. 
In its normal working position | Shown below the separator, closes the passage behind 


Jack Holding Model 
Pattern Board 
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Fig. 15. 


TACK FEED MECHANISM 
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latched at one end of a cylinder against a compression 
the tack from the junction into a position immediately 
Just previously to this a valve, 


the tack, so that the air can only flow in a direction 
to carry the tack forward. In the path of the driver 


int of the tack as it is being 
ey also act as a stop against 
Only one piston and cylinder are 


In most cases of tack and 
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driving shaft (not shown, but mounted on the base of 
the machine) is a simple plate clutch which is engaged 
by means of a wedge operated by a foot treadle. When 
the treadle is depressed, a bolt e is withdrawn from the 
bell crank lever f and the machine is free to drive in 
the forward direction at a speed determined by the 
pressure exerted by the operator on the clutch pedal. 
In other words, he may start up or run around the toe 
of a shoe slowly by allowing clutch slip. When the 
treadle is released, the plate clutch is released and the 
positive forward drive slows down rapidly, first under 
the influence of a brake, and later due tothe reverse 
clutch. The upward movement of the treadle, when 
the plate clutch is released, causes the bolt e to rise 
under the influence of a spring and locks the bell-crank 
arm f against the oscillating motion, which it receives 
from the cam, which is part of the cone reversing 
clutch c. When the arm ot the bell crank is thus held, 
the cone is caused to move along the shaft by the cam 
and engage with the member d, which is a continuously 
rotating spiral or worm gear driven in the opposite 
direction to that of the wheel a. The worm gear is 
driven as shown by means of a worm, driven in turn 
by a belt from a pulley on the live portion of the shaft, 
which forms one member of the main plate clutch in 
the base of the machine. 

The clutch member d runs idly until connected to the 
mating member c. The cone member c is, however, 
connected to the wheel at b by means of a rectangular 
stud, and until it is engaged by the member d it rotates 
with the wheel a in the forward direction. As the 
speed of the camshaft is reduced by the brake, the 
clutch members c and d engage, a momentary slip 
takes place, and then the wheel a and camshaft reverse 
very slowly under the control of the worm-driven 
clutch. The rotation in the reverse direction is limited 
by the cam g on the member c. This causes the clutch 
to withdraw, due to the action of the roll on the bell 
crank, whose movement is temporarily limited by the 
bolt. The bolt is mounted on a spring member, which 
offers sufficient resistance to allow of ample pressure 
between the engaging faces of the cone clutch and yet 
at the same time is a safeguard against breakage. 
When next the operator depresses the treadle the bolt 
is withdrawn, the cone clutch is disengaged, and the 
machine is free for forward rotation again. ‘ 

Automatic Edge Setting.—The automatic edge-setting 
machine consists of a jack carrying the shoe, which 
traverses the sole edge across the face of the iron, and 
presents its curved outline in plan, square to the centre 
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line of the iron; a rapidly oscillating iron, heated 
electrically ; a floating head, carrying the oscillating 
iron members, spring loaded so that it can rise and 
fall, permitting the iron to follow the sole contour in 
elevation (it can also be swung from right to left to 
move the iron up to the work, an adjustable spring 
then passing the iron against the work); a rocking or 
tilting head, mounted in the floating head, carrying 
the iron in such a manner that it can be rocked so as 
to maintain it square to the sole edge contour in 
elevation ; and a pump constantly supplying oil to a 
chamber in which the air is trapped and compressed 
to a working pressure of 120 Ib. per square inch. The 
base of the machine contains an oil sump. 

Three movements of the machine are operated 
hydraulically from this oil-pressure system, viz., (1) a 
fixed cylinder with a piston to rotate the jack, and so 
traverse the sole edge across the iron; (2) a fixed 
cylinder, with a piston to swing the jack, and so main- 
tain the sole edge square to the centreline of the iron ; 
and (3) a fixed cylinder with a piston to tilt the oscil- 
lating iron, and so maintain it square to the contour 


REVERSE DRIVE MECHANISM 


Fig. 6. 


(so71.4.) 


Fig. 19. DETAIL OF AUTOMATIC EDGE 


SETTING MACHIN: 
t 





(971.0) 


of the sole in elevation. The operator first clamps the 
shoe into the jack; he then brings forward the oscil- 
lating iron to the sole edge and starts the shoe traversing 
by engaging a lever with a catch on the machine frame. 
The fore part of the shoe is now traversed across the 
iron a certain number of times (usually three); then 
the starting lever catch is automatically released, the 
iron moves away from the sole, and the traverse is 
stopped, leaving the jack in position for the operator 
to remove the shoe. It should be noted that during the 
last complete traverse of the shoe, the oscillation of 
the iron is stopped, so that it only wipes round the 
edge of the sole. This removes waves of wax that 
show on the sole when the iron oscillates. 

The most arresting feature of the machine is what 
might be called its sense of touch. Fig. 19 illustrates 
how this sense of touch acts in the horizontal plane to 
maintain the sole edge in correct relationship to the 
iron. The oscillating iron is shown at a with the end 
that makes contact with the sole broken away for 
the sake of clearness; the shoe is represented by the 
outline 6 of a sole. The shoe is clamped in the jack 
of the machine over an elongated horseshoe-shaped 
cam as shown. Passing round the cam and anchored 
to It at one end are two chains, the other ends of which 


oil under pressure so that its movement will cause the 
chains to turn the cam, and so traverse the sole edge 
past the iron. Adjacent to the point where the chains 
cross each other, a lever ¢ is pivoted to the machine 
frame. This lever carries two cam rolls engaging with 
a single cam track, shown dotted, in the cam. If the 
lever c be held stationary in its mid position and the 
cam turned, the outline of the cam will be maintained 
square to the iron’s centre line gh; hence this needs 
correcting so as to present the outline of the sole in 
this manner to the iron. To accomplish this, the 
lever c is connected to a piston f so that movement of 
the piston will turn the lever, and thus rock both the 
cam and shoe by an amount which brings the outline 
of the sole square to the centre line gh. The movement 
of the piston is controlled by means of a relay valve 
from the two feelers d and e, one on each side of the 
iron, the ends of which are 
pressed by a spring against 
the edge of the sole. So long 
as these ends are on a line 
square to the centre line of 
the iron, the valve remains 
closed and no movement of 
the piston takes place. 

Let us assume that the 
feeler d has been moved to 
the right by the sole outline. 
This will open the valve, 
admitting oil to the right- 
hand end of the cylinder, 
thus moving the piston to- 
wards the left and rocking 
the work round sufficiently 
to let the feeler return to its 
original position. Similarly, 
a movement of feeler e will 
move the piston in the re- 
verse direction. It may be 
noted that it is not necessary 
to position the shoe accu- 
rately in relation to the cam, 
so that inserting and clamp- 
ing it into the jack is very 
quickly performed, In addi- 
tion to this, two other feelers 
are provided which engage 
with the tread face of the 
sole, thus giving a sense of 
touch in the vertical plane. 
These feelers, by means of 
another valve and cylinder, 
similarly control the tilt of 
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the iron, maintaining it square to the contour of the 
sole in elevation, and keeping its path of oscillation 
always parallel to the tread face of the sole. These 
two pairs of feelers thus control the turning of the 
shoe and the tilting of the iron, so that however 
much the line of the sole edge varies, in either plan 
or elevation, the relationship between the iron and the 
work is always correct. 

Staple Forming.—A new method of attaching the sole 
to the upper of a shoe has been introduced by using 
staples instead of tacks, the legs of which are bent or 
deflected as they are driven, so that they curl round 
in the form of a semicircle within the thickness of the 
insole, thus avoiding any metal coming through and 
showing on the inside of the shoe. Shoes made in this 
manner are known as Littleway lockstitch shoes and 
are very suitable for ladies’ wear. In Fig. 20 (a) shows 
the shoe presented to the machine with the upper 
against an edge gauge a, and the insole against a 
shoe rest b; the projecting upper is then gripped by 
a pair of pincers and pulled upward, stretching it 
around the last with a predetermined tension. The 
pincers next move forward and downward, Fig. 20 (b), 
laying the upper over the insole ; at the same time the 
stapling head also moves forward and downward with 
the pincers. This movement of the stapling head cuts 
off a short length from a coil of wire, and bends it 
into a staple, in the position shown atc. The stapling 
head now moves downward, about } in., Fig. 20 (c), 
pressing the upper hard against the face of the insole ; 
at the same time the pincers release and retire. Coin- 
cident with this, the transferrer d moves downward, 
and carries the staple from position c into its driving 





are connected to a piston capable of being moved by 





rmitting a spring to impart a sharp hammer-like 

low to it, and so force the staple into the work. 

To bend the staple legs and so make them curl into 
the insole, a deflector lies in the path of the staple, 
which bends the leading ends of the legs downward, 
so that they enter the upper approximately in a vertical 
plane. Different portions of the staple lease are bent 
successively as they are driven past the deflector, with 
the result that the staple legs pass through the upper 
and form two semicircles embedded in the insole. The 
deflector has two shallow grooves in its face, one in 
line with each staple leg; these are to maintain the 
legs parallel to each other as they are being bent, and 
until they enter the upper. It will be evident that the 
degree of curvature of the staple legs will depend upon 
the distance between the lower edge of the staple 
nozzle and the deflector. The latter is therefore 
provided with a quick means of varying its distance 
from the nozzle, thus permitting the operator to obtain 
either a large- or small-radius staple as desired. When 
both the upper and insole are thin, a small radius is 
given to the staple so that it curls back quickly and 
does not pierce through the insole of the shoe; on 
thicker materials a larger radius is selected. The bar 
of the surface is driven down on the surface of the 
upper, and this, in conjunction with the disposition of 
the legs, provides a particularly effective holding to 
resist the outward pull of the upper. 

Miscellaneous.—It is necessary to build up heavy 
pressures in such machines as the heel compressing 
machine and heel attaching machine, and for this 
purpose some good systems of compound toggle action 
have been developed. The need for high speed in finish- 
ing machines with the attendant lubricating problems 
has been met in some cases by forced lubrication derived 
from the helix of the oil groove. The clicking press 
gives the operator, by means of its swinging beam and 
the clutch-release handle carried on it, a quick and 
ready means of seeing his die placed to best advantage 
and cutting with the minimum of lost time. In the 
welt-sewing machine, a needle guide is employed to 
support the fine needle, and due to the radius of the 
needle the guide must be drilled with a hole which 
instead of being straight follows the same radius, 
namely, 1 in. In order to do this, small cutters of the 
“rose reamer” type are rotated at high speed while 
the part to be drilled is slowly turned around in the 
circular path. These examples are typical of the 
problems of invention and design, but it will be realised 
that the problems of production and construction of 
this type of machinery also require considerable thought. 
All parts are made on a strictly interchangeable basis. 
The jigs, fixtures, and special tools employed must be 
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the best that modern practice can devise, while th« 
high speed of operation and compact nature of the 
moving parts of shoe machinery necessitate the use 
of high-grade materials and heat treatment. Individual 
electrical lighting, driving, and heating is now widely 
employed. 

A great deal has been written and said on the effect 
of labour-saving machinery upon unemployment. The 
shoe machinery engineer has no apology to offer for 
the mechanisation of shoemaking, for by his efforts 
shoes have been made a relatively cheap commodity 
and at the same time a durable and pleasing article of 
wearing apparel. 
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One result of the recent 
which Switzerland has 


MINIATURE BALL BEARINGS.- 
world economic crisis, from 
suffered even more than some other countries, is that a 
Swiss manufacturer of watch parts has now taken up 
the manufacture on a commercial scale of ball bearings 
sufficiently small to enable them to be used in place of 
jewelled bearings in all forms of clockwork mechanisms, 
small motors, delicate machines and sensitive measuring 
instruments. Ball bearings of which the overall dimen- 
sions range from 1-5 mm. in diameter upwards are now 
available and shortly, we understand, even smaller 
bearings, only 1 mm. in diameter overall will be produced 
commercially. The bearings, which are self-aligning, are 
made to a high degree of precision and have a very low 
coefficient of friction. In the small sizes, three balls are 
employed per bearing and the number is increased to 
eight in the larger sizes ; we understand that the bear- 
ings can be used satisfactorily at speeds up to 10,000 r.p.m. 
They are made by Messrs. Roulements a Bites Miniatures, 
8.A., and the sole British agents are Messrs. International 
Technical Developments, Limited, Thames House, Mill- 





position. The driver e is then released, Fig. 20 (d), 


bank, London, 8S.W.1. 
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NOTES ON NEW BOOKS. 


A CHAPTER describing, with many illustrative dia- 
grams, the manceuvring control gear of the leading 
types of large marine oil engines is the principal new 
feature to be noticed in The Motor Ship Reference Book 
for 1937, but the revision made necessary by the more 
general resumption of merchant-ship building since 
the last issue of this useful annual, which is published 
by the Temple Press, Limited, 5-17, Rosebery-avenue, 
London, E.C.1, has involved also the inclusion of much 
additional data in both the tabular and the descriptive 
sections of the book. Last year’s innovation of aseparate 
list for motorships built during the preceding twelve 
months has evidently found favour, and is retained ; 
and although no ship under 2,000 tons gross appears in 
the list, the 1936 output occupies two pages more than 
that for 1935. As it is stated that some 350 large 
Diesel-engined vessels are now on order, aggregating 
nearly 2,000,000 tons gross, this section is likely to 
assume still greater prominence in the near future. 
If, in the column headed “ Engine Type,”’ room could 
be found for some abbreviated notation of the type of 
cycle, and whether the engine is single- or double- 
acting, these particulars would undoubtedly add to 
the reference value of the summary. The suggestion 
might also be made that in the alphabetical “ List 
of Motor Ships in Service’ the distinction of heavy 
type be conferred on the historic Selandia, now that 
her identity is masked by the changé of name to 
Norseman. The price of the Reference Book is 5s. net, 
or 5a. 6d, by post. 


The simplest form of stereo-camera is a box divided 
into two light-proof compartments side by side, each 
with a lens at one end, the idea of such an instrument 
having originated with Brewster in 1849. Stereoscopic 
photography is a fascinating art and by the application 
of modern stereo-cameras some remarkable develop- 
ments have been recorded. While stereoscopic vision 
depends on certain geometrical and physiological 
principles, quite a voluminous treatise might be devoted 
to its psychology. The latest developments in stereo- 
scopic work and improvements in stereo-camera con- 
struction and the respective advantages of the various 
sizes in current use are discussed in Practical Stereo- 
scopic Photography, by Mr. J. Moir Dalzell (London : 
The Technical Press, Limited; price 10s. 6d. net). 
The author makes a wide survey of the subject, 
emphasising the practical aspects, particular attention 
being given to the type of apparatus. Strangely 
enough there appears to be no satisfactory definition 
for hyperstereoscopy. The term is always taken to 
imply a greater separation of the camera lenses than 
of the eyes, but this condition does not necessarily 
lead to stereoscopy. If an object is photographed at 
a distance of less than about 10 ft., with normally 
separated lenses, the resulting exaggeration of relief 
can scarcely be construed as being hyperstereoscopic as 
the term is generally accepted. Various pieces of 
apparatus have been designed to realise the closest 
approximation between the optical performance of the 
stereo-camera and that of the human periscope, and 
at the same time to bring the images of very near 
objects to the centre of the two pictures. Any success- 
ful system of cine-stereoscopy must be based ultimately 
on the physiological and psychological conditions of 
binocular vision, but the author says “ we must get 
well away from the idea that the familiar combination 
of a pair of images is essential to motion-pictures in 
relief,” and shows how that is possible. The text 
presents a résumé of a rapidly developing subject and 
one which has great possibilities, particularly in the 
tield of cinematography. 


One of the most prolitic fields of research in the 
physical sciences during the last twenty 
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years has! 
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been in the investigation of the various properties of 
solids and fluids. Extensive studies have been made 
of the friction of solid bodies, the lattice theory of polar 
crystals and on the flow of liquids and gases. In The 
Physics of Solids and Fluids, by Professor P. P. Ewald, 
Professor Th. Péschl and Professor L. Prandtl, of 
which the authorised English translation by F. Dougall, 
M.A., D.Sc., and W. M. Deans, M.A., now appears in its 
second edition (Messrs. Blackie and Son, Limited, 
London, price 17s. 6d. net), recent developments in 
this field are discussed. In general plan, this volume 
follows closely that of the first English edition, except 
that the contribution by Professor Prandtl has been 
revised and brought more into conformity with current 
theories on the subject, and a discussion of recent 
researches is incorporated. An entirely new section, 
however, is included, devoted to the dynamics of gases, 
in which Professor Prandtl deals with the propagation 
of pressure, the one-dimensional treatment of steady 
flow with appreciable volume changes, the energy 
theorem for flow where resistance occurs, and the theory 
of the straight condensation impulse. The section on 
cavitation is characterised by the lucidity with which 
the facts are presented, the greatest practical significance 
of cavitation being in connection with high-speed water 
turbines and ships’ propellers. In both these types of 
machinery it is advantageous to use as high velocities 
as possible; on the other hand, there are weighty 
reasons for avoiding cavitation, not only on account of 
the losses resulting therefrom, but also on account of 
the peculiar type of corrosive damage associated with 
it. This volume contains additional references and 
the bibliography of recent work in hydrodynamics has 
been revised. 


Although many firms and individuals have made a 
special study of electric welding and its applications, 
the process has now developed to a stage in which it 
finds a place in almost every type of constructional 
work in metal, so that many require to employ it who 
have not had the years of experience which distinguish 
the specialist. For such as these, many textbooks are 
available, while much material can be found in the 
proceedings of technical societies. Among the mass 
of literature, however, it is doubtful if those who 
desire to employ electric welding in practice will find 
any better guide than the Procedure Handbook of Arc 
Welding Design and Practice, which is published by 
the Lincoln Electric Company of Cleveland, Ohio, 
U.S.A., and in this country by the Lincoln Electric 
Company, Limited, of Welwyn Garden City, Herts. 
The outstanding feature of this book is its practical 
nature; it is intended for those who actually desire 
to adopt are welding in any, or if necessary in all, of 
its many applications. The book begins with a general 
description of the various methods of welding and, 
after dealing with arc-welding equipment, proceeds to 
a section entitled Technique of Welding. This covers 
such matters as preparation of work, selection of type 
of joint, study of stress distribution in welded joints, 
weld inspection, welding codes, &c. The next section 
deals with procedures, speeds and costs for welding mild 
steel, this being followed by others on the structure 
and properties of weld metal and weldability of metals. 
This treatment of the fundamental features of the 
process is followed by sections on design for arc-welded 
construction both in machines and structures. These 
sections include some hundreds of sketches showing 
the application of the process to machinery parts and 
structural-steel joints of all kinds. Aitthough, as 
already suggested, the earlier part of the book is likely 
to be particularly useful to the non-expert, these con- 
structional sections will be of value to anyone. The 
|} convenience of arc welding is such that a designer is 
| usually able to work out the details of any particular 
type of joint or connection he may require, but this 
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fact in no way lessens the value of this series of detail 
drawings, which even to the expert may suggest new 
or neater methods, or may save much time when a 
fresh problem arises. A further section, reproducing 
some 350 photographs, illustrates the remarkable 
range of arc-welding applications. The volume under 
review is the fourth revised and extended edition of 
the handbook, and as it was first published in 1933, 
this fact in itself is evidence of its popularity and 
success. As the book contains over 800 pages and is 
excellently produced, the price of 8s. 6d. at which it is 
published makes it what can only be described as a 
bargain 

The study of illumination problems has assumed 
considerable importance of late for many, and a 
timely contribution on this important subject is made 
in the appearance of the second edition of A Textbook 
of Illumination, by Dr. William Kunerth, published by 
Messrs. Chapman and Hall, Limited, London, price 5s. 
net. Since the publication of the first edition in 1929, 
advances have been recorded in the study of the prob- 
lems involved and the results of extensive researches 
have been made known. The text is founded on a 
course of lectures given over a period of years at the 
Iowa State College, in the United States, and the 
volume is intended as a basic text-book for class work 
at Universities, where illumination problems are 
studied, particularly in connection with electrical 
engineering courses. Although the general form of the 
present edition remains as before, a large amount of the 
subject-matter has been brought more into line with 
modern theories. Reference is made to the recent 
studies on the photronic cell, the Weber-Fechner Law, 
the absorption of light by water, the flood-lighting of 
public buildings and motor-car headlighting problems. 
It is evident that with the improving of street lighting, 
the conditions of automobile headlighting in towns 
will be modified. The author has taken a compre- 
hensive view of the subject and has included many 
references to recent advances, while the additional 
references which appear at the end of each chapter in 
this edition enhance the value of the volume and render 
it a useful reference work on the subject. 


Ten years ago the total tonnage of oil tankers listed 
in Lloyd’s Register Book amounted to approximately 
9 per cent. of the world’s power-propelled shipping. 
and the proportion was steadily increasing. A slight 
setback was experienced during the worst of the slump 
years, but latterly the construction of tankers has 
again proceeded apace, and the total now stands at 
nearly 15 per cent. of the world aggregate. There is, 
therefore, justification for a widening interest in the 
origins and development of the tanker as a ship type, 
such as Mr. B. Orchard Lisle endeavours to satisfy in 
a brochure, entitled Tanker Technique, 1700-1936, 
recently published at the price of 2s. nett by Messrs. 
World Tankship Publications, of 616, Cecil Chambers, 
Strand, London, W.C.2. For the historical matter 
the author has relied largely upon the paper on “ The 
Origin of the Tanker,” by W. R. G. Whiting, which 
was presented to the Institution of Naval Architects 
in 1934; but he has also ranged widely over the pub- 
lished proceedings of other institutions, and the list 
of books consulted, from Hanway’s “ Travels ” of 1753 
onwards, appears to omit few likely sources of tech- 
nical or historical information on the subject. The 
general treatment is of a popular character, but the 
requirements of those in search of more specialised data 
are considered in the appendices, which include various 
statistics relating to tanker construction, and also 
graphs showing the variations in freight rates for 
“clean” and “ dirty ” tankers on the main routes for 
the ten years 1925-1935, inclusive. The booklet is 
fully illustrated, but it is to be regretted that so small 
a scale was adopted for many of the line diagrams. 
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NOTES ON NEW BOOKS. 


A CHAPTER describing, with many illustrative dia- 
grams, the manceuvring control gear of the leading 
types of large marine oil engines is the principal new 
feature to be noticed in The Motor Ship Reference Book 
for 1937, but the revision made necessary by the more 
general resumption of merchant-ship building since 
the last issue of this useful annual, which is published 
by the Temple Press, Limited, 5-17, Rosebery-avenue, 
London, E.C.1, has involved also the inclusion of much 
additional data in both the tabular and the descriptive 
sections of the book. Last year’s innovation of aseparate 
list for motorships built during the preceding twelve 
months has evidently found favour, and is retained ; 
and although no ship under 2,000 tons gross appears in 
the list, the 1936 output occupies two pages more than 
that for 1935. As it is stated that some 350 large 
Diesel-engined vessels are now on order, aggregating 
nearly 2,000,000 tons gross, this section is likely to 
assume still greater prominence in the near future. 
If, in the column headed “ Engine Type,”” room could 
be found for some abbreviated notation of the type of 
cycle, and whether the engine is single- or double- 
acting, these particulars would undoubtedly add to 
the reference value of the summary. The suggestion 
might also be made that in the alphabetical “ List 
of Motor Ships in Service” the distinction of heavy 
type be conferred on the historic Selandia, now that 
her identity is masked by the change of name to 
Norseman. The price of the Reference Book is 5s. net, 
or 5a. 6d. by post. 


The simplest form of stereo-camera is a box divided 
into two light-proof compartments side by side, each 
with a lens at one end, the idea of such an instrument 
having originated with Brewster in 1849. Stereoscopic 
photography is a fascinating art and by the application 
of modern stereo-cameras some remarkable develop- 
ments have been recorded. While stereoscopic vision 
depends on certain geometrical and physiological 
principles, quite a voluminous treatise might be devoted 
to its psychology. The latest developments in stereo- 
scopic work and improvements in stereo-camera con- 
struction and the respective advantages of the various 
sizes in current use are discussed in Practical Stereo- 
scopic Photography, by Mr. J. Moir Dalzell (London : 
The Technical Press, Limited; price 10s. 6d. net). 
The author makes a wide survey of the subject, 
emphasising the practical aspects, particular attention 
being given to the type of apparatus. Strangely 
enough there appears to be no satisfactory definition 
for hyperstereoscopy. The term is always taken to 
imply a greater separation of the camera lenses than 
of the eyes, but this condition does not necessarily 
lead to stereoscopy. If an object is photographed at 
a distance of less than about 10 ft., with normally 
separated lenses, the resulting exaggeration of relief 
can scarcely be construed as being hyperstereoscopic as 
the term is generally accepted. Various pieces of 
apparatus have been designed to realise the closest 
approximation between the optical performance of the 
stereo-camera and that of the human periscope, and 
at the same time to bring the images of very near 
objects to the centre of the two pictures. Any success- 
ful system of cine-stereoscopy must be based ultimately 
on the physiological and psychological conditions of 
binocular vision, but the author says “ we must get 
well away from the idea that the familiar combination 
of a pair of images is essential to motion-pictures in 
relief,” and shows how that is possible. The text 
presents a résumé of a rapidly developing subject and 
one which has great possibilities, particularly in the 
field of cinematography. 


One of the most prolific fields of research in the 
physical sciences during the last twenty years has 
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been in the investigation of the various properties of 
solids and fluids. Extensive studies have been made 
of the friction of solid bodies, the lattice theory of polar 
crystals and on the flow of liquids and gases. In The 
Physics of Solids and Fluids, by Professor P. P. Ewald, 
Professor Th. Péschl and Professor L. Prandtl, of 
which the authorised English translation by F. Dougall, 
M.A., D.Sc., and W. M. Deans, M.A., now appears in its 
second edition (Messrs. Blackie and Son, Limited, 
London, price 17s. 6d. net), recent developments in 
this field are discussed. In general] plan, this volume 
follows closely that of the first English edition, except 
that the contribution by Professor Prandtl] has been 
revised and brought more into conformity with current 
theories on the subject, and a discussion of recent 
researches is incorporated. An entirely new section, 
however, is included, devoted to the dynamics of gases, 
in which Professor Prandtl deals with the propagation 
of pressure, the one-dimensional treatment of steady 
flow with appreciable volume changes, the energy 
theorem for flow where resistance occurs, and the theory 
of the straight condensation impulse. The section on 
cavitation is characterised by the lucidity with which 
the facts are presented, the greatest practical significance 
of cavitation being in connection with high-speed water 
turbines and ships’ propellers. In both these types of 
machinery it is advantageous to use as high velocities 
as possible; on the other hand, there are weighty 
reasons for avoiding cavitation, not only on account of 
the losses resulting therefrom, but also on account of 
the peculiar type of corrosive damage associated with 
it. This volume contains additional references and 
the bibliography of recent work in hydrodynamics has 
been revised. 


Although many firms and individuals have made a 
special study of electric welding and its applications, 
the process has now developed to a stage in which it 
finds a place in almost every type of constructional 
work in metal, so that many require to employ it who 
have not had the years of experience which distinguish 
the specialist. For such as these, many textbooks are 
available, while much materia] can be found in the 
proceedings of technical societies. Among the mass 
of literature, however, it is doubtful if those who 
desire to employ electric welding in practice will find 
any better guide than the Procedure Handbook of Arc 
Welding Design and Practice, which is published by 
the Lincoln Electric Company of Cleveland, Ohio, 
U.S.A., and in this country by the Lincoln Electric 
Company, Limited, of Welwyn Garden City, Herts. 
The outstanding feature of this book is its practical 
nature; it is intended for those who actually desire 
to adopt are welding in any, or if necessary in all, of 
its many applications. The book begins with a general 
description of the various methods of welding and, 
after dealing with arc-welding equipment, proceeds to 
a section entitled Technique of Welding. This covers 
such matters as preparation of work, selection of type 
of joint, study of stress distribution in welded joints, 
weld inspection, welding codes, &c. The next section 
deals with procedures, speeds and costs for welding mild 
steel, this being followed by others on the structure 
and properties of weld metal and weldability of metals. 
This treatment of the fundamental features of the 
process is followed by sections on design for arc-welded 
construction both in machines and structures. These 
sections include some hundreds of sketches showing 
the application of the process to machinery parts and 
structural-steel joints of all kinds. Aithough, as 
already suggested, the earlier part of the book is likely 
to be particularly useful to the non-expert, these con- 
The 
convenience of arc welding is such that a designer is 
usually able to work out the details of any particular 
type of joint or connection he may require, but this 
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fact in no way lessens the value of this series of detail 
drawings, which even to the expert may suggest new 
or neater methods, or may save much time when a 
fresh problem arises. A further section, reproducing 
some 350 photographs, illustrates the remarkable 
range of arc-welding applications. The volume under 
review is the fourth revised and extended edition of 
the handbook, and as it was first published in 1933, 
this fact in itself is evidence of its popularity and 
success. As the book contains over 800 pages and is 
excellently produced, the price of 8s. 6d. at which it is 
published makes it what can only be described as a 
hargain. 

The study of illumination problems has assumed 
considerable importance of late for many, and a 
timely contribution on this important subject is made 
in the appearance of the second edition of A Textbook 
of Illumination, by Dr. William Kunerth, published by 
Messrs. Chapman and Hall, Limited, London, price 5s. 
net. Since the publication of the first edition in 1929, 
advances have been recorded in the study of the prob- 
lems involved and the results of extensive researches 
have been made known. The text is founded on a 
course of lectures given over a period of years at the 
Iowa State College, in the United States, and the 
volume is intended as a basic text-book for class work 
at Universities, where illumination problems are 
studied, particularly in connection with electrical 
engineering courses. Although the general form of the 
present edition remains as before, a large amount of the 
subject-matter has been brought more into line with 
modern theories. Reference is made to the recent 
studies on the photronic cell, the Weber-Fechner Law, 
the absorption of light by water, the flood-lighting of 
public buildings and motor-car headlighting problems. 
It is evident that with the improving of street lighting, 
the conditions of automobile headlighting in towns 
will be modified. The author has taken a compre- 
hensive view of the subject and has included many 
references to recent advances, while the additional 
references which appear at the end of each chapter in 
this edition enhance the value of the volume and render 
it a useful reference work on the subject. 


Ten years ago the total tonnage of oil tankers listed 
in Lloyd’s Register Book amounted to approximately 
9 per cent. of the world’s power-propelled shipping, 
and the proportion was steadily increasing. A slight 
setback was experienced during the worst of the slump 
years, but latterly the construction of tankers has 
again proceeded apace, and the total now stands at 
nearly 15 per cent. of the world aggregate. There is, 
therefore, justification for a widening interest in the 
origins and development of the tanker as a ship type, 
such as Mr. B. Orchard Lisle endeavours to satisfy in 
a brochure, entitled Tanker Technique, 1700-1936, 
recently published at the price of 2s. nett by Messrs. 
World Tankship Publications, of 616, Cecil Chambers, 
Strand, London, W.C.2. For the historical matter 
the author has relied largely upon the paper on “ The 
Origin of the Tanker,” by W. R. G. Whiting, which 
was presented to the Institution of Naval Architects 
in 1934; but he has also ranged widely over the pub- 
lished proceedings of other institutions, and the list 
of books consulted, from Hanway’s “ Travels ” of 1753 
onwards, appears to omit few likely sources of tech- 
nical or historical information on the subject. The 
general treatment is of a popular character, but the 
requirements of those in search of more specialised data 
are considered in the appendices, which include various 
statistics relating to tanker construction, and also 
graphs showing the variations in freight rates for 
“clean” and “ dirty ” tankers on the main routes for 
the ten years 1925-1935, inclusive. The booklet is 
fully illustrated, but it is to be regretted that so small 
a scale was adopted for many of the line diagrams. 
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NOTICES OF MEETINGS. 





Puysicat Socrery.—To-night, 5.15 en 
The imperial College of Science and Tech- 
nology, Imperial Institute-road, South Ken- 
sington, 8.W.7. (i) Demonstration of a model 
of a vibrating molecule, to be given by Dr. 
W. H. J. Childs. (ii) “The Vortex Motion 
Causing Edge Tones and the Mechanism of its 
Production,” by Dr. G. B. Brown. (iii) “An 
Experimental Study of Turbulence Diffusion,” 
by Dr. E. G. Richardson. (iv) “The Diamag- 
netic Susceptibilities of Dissolved and 
Hydrated Salts,” by Drs. F. E, Hoare and 
G. W. Brindley. (v) “The Magnetic Proper- 
ties of Iron Amalgams,” by Dr, L. F. Bates 
and Mr. P. F. Illsley. 

For other Notice of Meeting, see page 723 of 
Editorial Section. 
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Hieowws, Ph.D. (Glasgow); R. 
Gairriras, M.Sc. (Wales). 
Assistant Lecturer: G. L. Jones, B.Se. (London), 


A.R.S.M. 

The College offers a number of exceptional advan- 
tages to students who aim at entering upon profes- 
sional careers in Engineering or in Metallurgy. It is 
situated in the heart of an industrial area which 
tnoludes a large number of works of very varied 
character, and presents an unrivalled variety of 
metallurgical practice. The Manufacturers o” the 
district, who contribute largely to the oe c! the 
College, give the Staff and Students of the Applied 
Science Departments every access to the Works, 
and the Mar ra, Engineers, and Technical Officials 
co-operate with the Staff of the College in making 
visita to Works of practical educational value to the 
Students. 

Courses of study are provided (1) for the B.Sc. 
Degree of the University of Wales in (a) Civil 
Engineering ; (6) Mechanical Engineering ; (c) Elec- 
trical Engineering; (d) Metallurgy; and (2) for 
Diplonias of the College in (a) Civil Engineering ; 
(6) Mechanica! Engineering ; (c) Electrical Bngineer- 
ing, (¢) Metallurgy. 

raons who are not desirous of studying for 
Degrees or Diplomas may attend selected College 
Classes, vided they satisfy the authorities of the 
College That they are qualified to benefit by such 
classes, 

Entrance Scholarships will be offered for competi- 
tion In April, 1938. 

Particulars concerning admission to the Coll 
and of the Entrance Scholarships, may be obtain 


from the unde’ 
EDWIN —. 


Singleton Park, 
Swausea. 


under 


AUTHORITATIVE 
CORRESPONDENCE 
TRAINING. 


A.M.Inst.C.B., A.M.I.Mech.B., Grad.1.E.E., 
A.F.R.Ae.S., B.Sc., C. & G., ete., Examinations. 
In recent examinations of the Professional and 
other Institutions, T.L.G.B. Students secured the 
RECORD PASS PERCENTAGE OF 97%, SEVEN 
FIRST PLACES and the BAYLISS PRIZE. 
Guaranteed Training until Successful for the one fee. 

Write to-day for “The Engineer's Guide to 
Success "— Free—the only complete Guide to 
professional qualifications and ulations — and 
containing the widest choice of engineering courses 
in the world—over 200 courses. 


THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 
78, Temple Bar House, London, E.C.4. 


BARODA & CENTRAL INDIA 


RAILWAY COMPANY. 
to receive up to 


BOMBAY, 


The Directors are red 
NOON on FRIDAY, 16th JULY, 


’ | \enders for the supply of :— 


MILD STEEL TROUGH PLATES, BEAMS AND 
CHANNELS. 

Tenders must be made on forms, copies of which, 
with specification, can be obtained at these Offices 
on payment of 10s. each (which will not be returned). 

The Directors do not bind themselves to accept 
the lowest or any Tender. 

N. LINCOLN 
Secre 


Offices :-—The White Mansion, 
91, Petty France, Westminster, 8.W.1. 


22nd June, 1937. B 812 








AUCTION SALES. 





(Founded 1917. 20,000 S ). 








TENDERS. 
GAINSBOROUGH URBAN DISTRICT COUNCIL 





WATERWORKS. 
NEW PUMPING PLANT. 


The above-named Council invite 


f‘enders from experienced 

Engineering Firme for the MANUFACTURE, 
DELIVERY, ERECTION and SETTING TO 
WORK of an ELECTRICALLY DRIVEN CENTRI- 
FUGAL BOREHOLE PUMPING PLANT capable 
of raising up to 50,000 galions per hour from a depth 
of 400 feet to the Services Reservoirs situated about 
180 ft. above the level of the Pump House. 

Copies of the Specification, Particulars and Form 
of Tender can be obtained from Mr. W. VAUX 
GRAHAM, M.Inst.C.E., 5, Queen Anne’s Gate, 
Westminster, London, 8.W.1, upon depositing the 
sum of Five Pounds, which will be returned upon 
receipt of a bona-fide Tender. 

Tenders, enclosed in plain sealed 1 
endorsed “ Tender for New Pumping Plant,” but 
bearing no name or mark indicating the sender, 
must be received by the undersigned not later than 
first post on L'riday, July 9th, 1937. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

ERIC R. MORGAN, 
Clerk of the Council. 





Council Offices, 
Gainsborough. 
19th June, 1937. 


CITY OF NOTTINGHAM. 
TO BOILER MAKERS. 
COMMITTEE 


B772 





ASSISTANCE 
invite 


[venders for the Supply and 


THE PUBLIC 


FIXING of THREE LANCASHIRE TYPE 
7 ft. 0 in, 


STEAM BOILERS 28 ft. 0 in. long b 
700. 


diameter at the VALE BROOK LODGE, 
Hucknall Road, Nottingham. 

Copies of the Specification and Form of Tender 
may be obtained from Mr. R. M. FINCH, Assoc, 
M.Inst.C.E., City Engineer and Surveyor, Guildhall, 
Nottingham, upon payment of the sum of £2, which 
will be returned on receipt of a bona-fide Tender. 

Sealed Tenders endorsed “ Lancashire Boilers * 
are to be delivered to me in the envelope provided 
not later than Six p.m. on MONDAY, 19th JULY, 
1937. 

The lowest or any Tender will not necessarily 
be accepted, and Tenders will be accepted only from 
persons paying the local standard rate of wages and 
to the working rules of the Nottingham district. 

By Order, 
J. BE. RICHARDS, 
Town Clerk. 


Guildhall, 
Nottingham. 
June, 1 937. 
ESSEX COUNTY COUNCIL. 


B 785 





APPROVED LISTS OF SPECIALIST 
CONTRACTORS. 


The ESSEX COUNTY COUNCIL is prepared to 
receive . : 

\ pplications from Specialist 

IX Firms to be placed on a list of selected con- 
tractors from whom Tenders may be invited as 
| occasions arise for the following :— 

Heating and Hot Water Installations. 
Electric Lighting Installations. 
Boiler House and Pump House Plant. 
— Plant. 
Cooking Plant. 

Workshop Plant. 

Fireproof Floors and Flats. 
Steelwork and Roof Trusses. 
Steel Windows and Patent Glazing. 
Sanitary Fittings. 

Iron Fencing. 
Fire Fighting Equipment. 

Brick Chimney Shafts. 

Applications should be addressed to J. STUART, 
F.R.L.B.A., County Architect, County Hall, Chelms- 
ford, and should be received not later than first post 
on Friday, the 2nd July, 1937. 

EB. 8. HOLCROFT, 
Clerk of the County Council. 





County Hall, 
Chelmsford. 


19th June, 1937. B 


789 





HENRY BUTCHER & CO. 


AUCTIONEERS AND VALUERS 
OF PLANT AND MACHINERY ; 


FACTORY AGENTS AND 
SURVEYORS. 


63 & 64, CHANCERY LANE, 
LONDON, W.C.2. 


Telephones : 
HOLBORN 8411 
(10 lines). 


Telegrams : 
PENETRANCY, HOLB., 
LONDON 8961 


a. 





WDWARD RUSHTON, SON 
AND KENYON (Est. 1855) 


AUCTIONEERS, VALUERS, AND FIRE LOSS ASSESSORS OF 
ENGINEERING WORKS 
PLANT AND MACHINERY 

YorK Hovss, 12, YORK STREET, MANCHESTER. 
Telephone : 1987 Central (2 lines). 

Telegrams: “R ken, Manchester.” 
and BARDON CHAMBERS 13, INFIRMARY STREET, 
LEEDS, 1. 8861 Telephone: 26154. 











APPOINTMENTS OPEN. 





testimonials to forward 
iginals. 


originals. 





It ie advisable when sendi 
copies and Nor 
| f you are unable to obtain 
the POST you REQUIRE why not insert an 
advertisement in our “Situations Wanted” 


Columns ? 
These are seen by the Heads of all the leading 


oncerns. 
The cost is small, being 4/- for the first four lines 
or under, and 7 line after. Advertisements are 
accepted up to -day on Wednesday. 
CROWN AGENTS FOR THE COLONIES. 
COLONIAL GOVERNMENT APPOINTMENTS. 


23 following POSTS :—- 


M/5280. MECHANICAL AND ELECTRICAL 
ENGINEER REQUIRED by the Government of 
the Gold Coast for the Public Works Department, 
for 2 tours each of 12-24 months, with possible 
permanency. Salary £475 a year for 2,years, then 
£500-£25-£600-£30-£840. Free passages and 
quarters and liberal leave on full salary. Candi- 
dates, aged 28-36, must have received a thorough 
training as Mechanical Engineers and be Associate 
Members of the Institution of Mechanical Engineers 
or possess similar qualifications; and should have 
a sound theoretical and practical knowledge of com- 
pression ignition, internal combustion engines and 
pumping machinery. They should also have a 
working knowledge of both A.C. and D.C, electrical 
generation and distribution. 

M/5076. ENGINEERS REQUIRED by _ the 
Government of Somailiand for the Public Works 
Department for one tour of 12-15 months with 
possible extension. Salary £600 to £750 a year 
according to qualifications and experience. Free 
passages and liberal leave on full salary. Candidates 
aged 25 to 40, preferably Corporate Members of the 
Institution of Civil Engineers, or holders of engin- 
eering degrees recognised as granting exemption 
from Sections A and B of the A.M.I.C.E., examina- 
tion, should possess experience in charge, if possible 
under tropical cenditions with native labour, of 
(a) road and bridge construction or (6) building and 
road construction. 

Apply at once by letter, stating age, whether 
married or single and full ey of qualifications 
and experience and mentioning this paper to THE 
CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W.1, quoting the reference 
pumber against the appointment for which applica- 
tion is made. 8l4 


Cc 





A pplications from 


fied candidates are invi 


uali- 
for the 


OFFICE OF THE 
HIGH COMMISSIONER FOR INDIA. 


An Assistant Engineer 
4% INSPECTOR (Mechanical) is 
. _ REQUIRED for service in this country. 
— yew Ed £215, rising by annual incre- 

ents £396. romoted to I tol 
will rise to £515. 7 ee ee 

Candidates should be between 26 and 35 years of 
age and have good technical and shop coahatag. All 
round experience and A.M.I.Mech.E. or equivalent 
—— preferred. 

urther particulars and form of application ma 

be obtained by postcard addressed to TH E DIR EC. 
TOR-GENERAL, INDIA STORE DEPART- 
MENT, BELVEDERE ROAD, 8.E.1, to whom the 
completed forms are to be returned not later than the 
7th July, 1937. 815 





MINISTRY OF TRANSPORT. 

aon A pplications are invited 

for the following TEMPORARY 

"FULL-TIME NON-PENSIONABLE 

APPOINTMENTS in connection with surveys of 

Trunk Roads to be undertaken throughout the 
country :— 

Temporary Assistant Engineers. Salary £300, 
rising by annual increments of £12 to £400 per 
——. oats neil 

wngineering Assistants. Salary, £4, 
increments of 4s. to £5 a week. ae 

Junior Engineering Assistants. Salary, £3, by 
annual increments of 4s. to £4 a week. Candidates 
should have experience in land surveying as 
speed ° ee and hy +7 of roads. 
Forms of application can obtained from THE 

ESTABLISHM INT OFFICER, Ministry of Trans- 
port, Metropole Building, Northumberland Avenue, 
London, W.C.2. Applications can only be received 
on the recogni forms. Canvassing through 
Members of Parliament or in other ways will render 
a_candidate liable to disqualification. B8l 





AIR MINISTRY. 


DIRECTORATE OF TECHNICAL 
DEVELOPMENT. 


Designer, Ref. No. 542D 
REQUIRED at the Royal Aircraft 
Establishment, South Farnborough, 
Hants., for the Stress section of a drawing office 
engaged in aircraft and general engineering work. 
Candidates should have had technical training to the 
B.Sc. or equivalent standard in Engineering, and good 
| mye workshops and drawing office experience. 
he ability to carry out strength and general design 
calculations is an essential qualification. 


Also :— 

ASSISTANTS, GRADE II, Ref. No. 296D, for 
the theoretical and experimental investigation of 
aerodynamic and engineering problems arising from 
the installation of experimental gear in aircraft 
and from other aircraft projects. Candidates 
should have had training to the B.Sc. degree or equi- 
valent, standard, and good experience in experi- 
a—- apes — A sound knowledge of 

ematics as a to e is 
pong pp! ngineering problems is 
SALARY SCALES :— 
Designer.—£350, by annual increments for 
_ approved service of £18 to £500 a year. 
Assistant II.—£315, by annual increments of 
£12 to £385 a year. 
Hours of duty.<40} per week. 

Promotion to higher posts is governed by merit 
and is dependent on the existence of vacancies. The 
appointments will be non-pensionable, but entrants 
will be eligible for consideration for appointment to 
pensionable posts in the event of vacancies arising 
on the permanent establishment. 

Apply (quoting appropriate reference number) and 
stating age and full particulars of training and 
experience to THE CHIEF SUPERINTENDENT, 
ROYAL AIRCRAFT ESTABLISHMENT, SOUTH 
FARNBOROUGH, HANTS. 

The closing date for the receipt of applications is 
July 9th, 1937. B 804 





WAR DEPARTMENT. 


A pplications are invited 
for the undermentioned appoint- 
mentsin the Royal Ordnance Factories 

at Nottingham and Birtley. 

TWO CHEMISTS, CLASS IIL—S scale, 
£307 12s. Od. a year, rising by annual increments of 
£18 to £456 8s. Od. a year. 

TWO JUNIOR ASSISTANT METALLURGISTS. 
—Salary scale £227 13s. Od. a year, rising by annual 
increments of £12 to £301 13s. Od. a year. 

Candidates for the abpve posts should possess a 
University Degree, ez A with Honours in 
Chemistry or Metallurgy, or equivalent of such 
d 


egree. 

In the case of Chemists, Class II, several years’ 
practical experience is essential. For Junior 
Assistant Metallurgists some practical experience is 


necessary. 

The appointments are non-pensionable. They 
will probably last from 2 to 4 years and may be 
extended. Ex-Service candidates given preference 
other things being equal 

Applicat.on forms obtainable by post card from 
THE CHIEF SUPERINTENDENT OF ORD- 
NANCE FACTORIES (Advt. No. 144), ROYAL 
ARSENAL, WOOLWICH, 8.E.18, and to be he 

“ 





in 10 days. 











OVM 


OS Pareamen is 
SONS AND CO. LTD. 


4 SUNBEAM RD.PARK ROYAL. LONDON .N.W1O Phone WILLESDEN.OO44 
STANNINGLEY WORKS near LEEDS. Phone: STANNINGLEY 717! 
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__JUNE 25, 1937.] 


‘ ENGINEERING. 





H.M. OFFICE OF WORKS. 





A Pplications are invited 

for TEMPORARY APPOINT- 

APE as ENGINEERING ASSIST- 

ANTS in London, experienced in Water Supply and 


orainage. 
It is anticipated that the period of employment will 
be about two years. 
Apply by letter giving age, ————., Cy 


required, to H.M. OFFICE OF 
WORKS, ROOM 65a/3rd STOREY’S “GATE 
LONDON, 8.W.1. B779 





THE SECRETARY OF STATE FOR IND1A invites 


A plications for Ten 
CANCIES as TEMPORARY 
GAZETTED CIVILIAN ENGINEERS 

inthe MILITARY ENGINEER SERVICES, INDIA, 
Candidates must be British Subjects, and the sons 
of British Subjects, and should be under 40 years of 
age. Preference will be given to unmarried candi 


tes. 
To be e eligible for consideration, candidates must 


either 
(a) ) have —. a recognised University 
Sees (Civil Mechanical 
or Blsctricaly. 

(2) have passed Sections . A and B of the Associate 
Membership Examination of either the 
Institution of Civil Engineers or = 
Institution of Mechanical Engineers, 0. 
have been exempted by either Tnstitution 
from such Examinations ; or 

Associateship in Engineer- 

and Guilds Institute 

a = om el and Tech: 
nology, So ngton 

(4) have bee adinitted as an Aaseiate Member 

oO! 


(a) the Institution of Electrical Engineers, or 
(0) ee of Municipal and County 
neers 
c) the Institution of Structural Engineers. 
NOT plications will be considered from 
candidates oo have held PERMANENT commis- 
sions in the Royal Engineers, irrespective of whether 
they one of the above technical qualifications. 
It is desirable that candidates should have had 
some practical experience in Engineering 
The engagement will be for 5 years, ~~ may be 
extended thereafter for 1 year at a time: Salary on 
the scale of Rs. 375 per mensem, lus Rs. 150 
mensem overseas pay for a man of 22 years, 
to Rs. 975 per mensem, plus £30 per mensem sterling 
overseas pay for men of 37 years, The ru sepes is 
stabilised at 1s. 6d. Overseas pay is not ad 
to officers of ASIATIC domicile. Free first-class 
will be provided on appointment, and on 
—— of service. 
tending candidates should apply to THE 
UNDER SECRETARY OF STATE, MILITARY 
DEPARTMENT, INDIA OFFICE, for forms of 
application or further information. Envelopes 
should be marked on the top left-hand corner “ C.E. 
Recruitment.” Completed ——- mast reach 
the India Office by the S3ist July, 1937. Candidates 
who are prima facie suitable for toy = will be 
invited to di pear before a Selection Commitgee at 
the > SS ice towards the middle of August, and 
—— will be required to sail for India as 
as possible thereafter. 
INDIA OFFICE, 
June, 1937. 


B718 





Shavers Engineering | % 
DRAUGHTSMEN _ with — 


experience REQUIRED by 
OFFICE OF WORKS for designing and detailing 
RE-INFORCED CONCRETE STRUCTURES. 
wy DRAUGHTSMEN for designing and detail- 
teel Framed Buildings and other STAUC- 
TORAL STEELWORK. 
Apply giving | beg As particulars of education, train- 
salary required 
THE CHIEF ARCHITECT Ref. G.W. y. Struct. ), 
Room 1314, iv, Fir., « 
H.M. OFFICE OF WORKS, 
STOREY’S GATE, 8.W.1. 
B776 





ADMIRALTY, CIVIL ENGINEER-IN-CHIEF’S 
DEPARTMENT. 


Ding Office Assis- 
TANTS REQUIRED for the 
design and detailing of Reinforced 
Concrete. 
Senior up to £8 Os. Od. per week. 
Juniors up*to £5 5s. Od. per week. 

Only those with previous Drawing Office experi- 
ence in design or detailing of Reinforced Concrete 
need apply 

A Iiations stating age, giving full particulars of 
= liatio cupeiease’ ants enclosing copies of 

minke to be addressed to THE CIVIL ENGIN- 
KEIN. CHIEF, ADMIRALTY, 8.W.1. 

Envelopes and applications to be marked in top 

left-hand corner “ B.C. Assistants.” B777 








WAR DEPARTMENT. 


Mechanical Draughts- | Ragincers 
MEN aw = up to 
£550 mi a ling to qualifications 
and i experience. mum age, years. 

Pp tion to higher posts governed 
by. merit as vacancies occur. Present posts are 
non-pensionable but a suitably qualified entrant 
will eligible for consideration for appointment to 
the pensionable establishment, should vacancies 
arise. In any appointments will probably 


last for at least 2 to 3 years. 

Candidates the Higher National 
Certificate (Mechani Engineering) or equivalent 
qualification, and should have had workshop experi- 
ence and drawing office experience, preferably in the 
preparation of designs and working drawings of any 
of p following :— 

un Carriages and Mountings. 

Sun and Mechanisms. 

Ammunition Stores. 

Tanks and Armoured Fighting Vehicles. 

Commercial Vehicle Bodies, Chassis or Trailers. 

Small Intricate Mechanical Mechanisms. 

Jigs and Tools. 

an ication forms obtainable by POSTCARD from 

F SUPERINTENDENT OF ORDNANCE 
FACTORIES er No. 142), ROYAL _— 
WOOLWICH, 8.E.18. B5 











AIR MINISTRY. 


DIRECTORATE OF AERONAUTICAL 
PRODUCTION. 


AP plications are invited 
FOUR APPOINTMENTS as 
PRODUCTION OFFICER. Applicants 
should have had a good general and technical educa- 
tion and engineering training, with practical ——— 
ence of machine shops and production processes. 
addition experience is required in one of the niowing 
subjects :— 
(a) Aircraft construction. 
(6) High _— internal combustion engines. 
(c) Steel forgings, castings, welding and machining. 
(@) Bar work, sheet metal and non-ferrous parts 


of high accuracy. 
£400--£500 a according to qualifica- 
tions and experience. The appointments are 
temporary, but it is anticipated that they will con- 
tinue for at least two years. 

Applications giving full i as to age, 
qualifications, previous experience, salary required, 
etc., should reach the SECRETARY (8.1 OM), AIR 
MINISTRY, KINGSWAY, W.C.2, not later than 
2nd July, 1937. B 803 








AIR MINISTRY. 





1 Applications are 
. INVITED for PERMANENT 
nsionable) es as MALE 
—— CIVIL ENGINEER: 

Candidates must have Stained the age of 25 
en rine 30th June, 1937, but must not have attained 
the age of 30 years on that date. 

Candidates who have served or are serving in the 
Navy, Army or Air Force may deduct from their 

actual age for this purpose any time during which 
they have so served, but not exceeding five years. 

3. A candidate must be one of the followi 

(i) a corporate member of the Institu ion of 
Civil Engineers ; 

(ii) a corporate member of the Royal Institute 
of British Architects ; 

(iii) a —_ member of the Institution of 
Municipal and 4 Engineers ; 

(iv) @ person qualified to me a corporate 
— of the Institution of om ngin- 

rs on attaining the prescribed 

(v) the 1 holder of a degree in engineering, or an 
equivalent diploma ; 

(vi) a person who has held a commission in the 
Royal Engineers or an a = in 
civil engineering under ritish 
Indian Government or a Dominion or 
Colonial Government, and has been 
precluded by such employment from 
obtaining any of the above — 
He must also have served for two years 
in an engineering firm Fy standing, 
or on the engineering s of a Govern- 
ment or large Municipal De ment, or 
in the Royal Engineers, and have there 
gained experience in civil engineering, 
—_ in the drawing office and on import. 

t engineering works. 

4. Candidates tmoust be prepared to serve at home 
or abroad, to undertake journeys as ngers by 
air in connection with the execution of their dluties. 

5. Successful candidates will i gman to serve 
on probation for a od of tw 

6. The commen salary wil Nef! £337 7s. a year, 
Tisi: ay annual ee of £18, subject to 

ti service @ maximum of £575 88. 
The canoes scale is Tiable to review. 
an yah of = Le and forms of apne. 

tained from THE SECRETARY 
(sa Or ir MINISTRY, ADASTRAL HOUSE, 

INGSW AY, are W.C.2. The form of 
application must be returned to reach this office not 
later than the 5th July, 1937. a reeeived 
after that date will be ineligible for ae. 





ADMIRALTY. 
MALE ASSISTANT CIVIL ENGINEERS. 


CY & Assistant Civil Engin- 
: EERS REQUIRED in the Civil 
Engineer in Chief’s Department, 
Admiralty, and H.M. Naval Establishments at home 
and abroad. Candidates must ‘be between the ages 
of twenty-five and thirty years on the 12th July, 
1937. Those who have served, or are serving, D 
the Royal Navy, Army, or Royal Air Force, may 
deduct from their actual age any time, not exceeding 
three years, during which they have so served. 
Candidates must either (a) be corporate Members of 
the ee of Civil Engineers; or (+) have 
ms A and B of the ‘Associate 





= or have taken a degree 

Institution as exempting therefrom, and have reached 

such a stage in their professional training that it is 

possible for them to become Corporate Members 
hema inted will be bation for two years, 

appoin' on probation for two 
and wfil not be confirmed unless and until, they, 
being ——_ members of the Institution of Civil 


a yh —2- this — of probation to 
eye eaaiefction Admiral 


commencing salary wilt be £337 7s. per 
annum, rising by ‘anal increments to £575 8s. 
annum. to which Assistant vil 
Engineers my for promotion, and the salary 


£515 18s.-£738 i, 
and a house ren 
free, or an allowance 
in lieu. 

£767 178.-£905 3s., do. 
oe Se.-£1115 9s., 

i Civil Engineer- £1161 2s.-£1360 19s. 
in- 

De; Civil Engineer-in- £1458. 


ief 

No candidate will be accepted for appointment who 
fails to pass a strict medical examination as to his 

hysical fitness. 
a = of application, etc., can be obtained 
from THE CIVIL ENGINEER-IN-CHIEF, 
ADMIRALTY, LONDON, 8.W.1, and should 

returned comp! leted so as to reach’ that GES on 
later than NOON on 12th JULY, 1937. 

Envelo lope to be marked in top left-hand oa 
“ A.C.E.” B 716 


Superintending Civil 
Engineer 


lications are invited 


for c 
ae MENTS as HEATING and VENTILAT- 


TEMPORARY APPOINT- 


ING DRAUGHTSMEN in the DIRECTORATE OF 
WORKS, AIR MINISTRY, at salaries up to £400 
per annum according to experience and qualifications 
of selected candidates. 

Candidates must have sound onions training 
and extensive ——- in this t of work, 
—— steam and hot water ing, ventilating 
dol water supply and air conditioning. 

They must be able to draw up Specifications for 
> from the detailed drawings prepared by 


Candidates should a apply. by arg SF rt form 
of application to :—THE SECRETARY , AIR 
MINISTRY, ADASTRAL HOUSE, KDI) vast AY, 
LONDON, W.C.2. B 





AIR MINISTRY. 
DIRECTORATE OF WORKS. 





AP plications are invited 


EMPORARY APPOINT- 
3 as MECHANICAL and ELEC- 
TRICAL ENGINEERING ASSISTANTS in the 
Drawing Office at the Air Ministry and at R.A.F. 
aerodromes in the provinces at a salary up to £420 
per annum according to qualifications and experi- 
ence. 
Only applicants with first-class training and 
experience aged 30 to 45 years, will be considered. 
Candidates must be capable of design work and 
preparing finished drawings of complete electrical 
power and lighting schemes for aerodromes, internal 
equipment of domestic buildings, worksho aero- 
plane sheds. Preference will be given to dates 
with mechanical engineering ex —- of pows 
“—~ water supply and sewage disposal works. 
get for forms should be made by POST- 
CAR addressed :—THE SECRETARY, AIR 
MINISTRY (W.9), ADASTRAL HOUSE, KINGS- 
WAY, LONDON, W.C.2. B 798 





WIGAN AND DISTRICT MINING AND TECH- 
NICAL COLLEGE. 


The Governing Body invite 


pplications for the full-time 
4 POST of LECTURER IN CIVIL ENGIN- 
EERING. Duties to commence on Ist September, 
1987. Candidates should hold a good Honours 
Degree in Engineering and have some experience in 
industry. Preference will be given to candidates 
having experience in structural design and/or teach- 
+ Salary in accordance with Burnham Technical 
cale. 
Further particulars and application form will 
be sent by the undersigned on receipt of stamped 
addressed foolscap envelope. Last date for receipt of 
applications: 7th July, 1937. 
J. F. 8. ROSS, M.C., B.Se., Ph.d., 
‘ine pal. B 809 





COUNTY BOROUGH OF BARNSLEY EDUCA- 
TION COMMITTEE 


MINING AND TECHNICAL COLLEGE. 


D. PATON GRUBB, B.Sec., M.Eng., 
A.R.S.M., F.C.8. 


Principal : 


A pplications are s invibed for 
4 the POSITION of FULI-TIME LECTURER 
IN MECHANICAL ENGINEERING. Applicants 
must be Graduates, have had practical Worksho 
experience, and possess a qualification to teac 
Electrical Engineering. Salary in accordance with 
the Burnham Scale for Technical Teachers. 

Form of application and further particulars may be 
obtained 4 sending a stamped, addressed, foolscap 
envelope to THE PRINCIPAL, Technical —- 
Church Street, Barnsley, to whom completed forms 
should be returned not later than 6th July, 1937. 

H. 8. MAGNAY, 
Director of —.. 





COUNTY BOROUGH OF eo 
EDUCATION COMMITTE 


CROYDON POL} POLYTECHNIC. 





A pplications are invited for 
the POSITION of HEAD OF HE 
MECHANICAL ENGINEERING DEPARTMENT 
to commence duties as early as possible after 
September, 1937. Applicants should have had con- 
siderable works ee, should hold high quali- 
oo in Engineering subj and preferably 
should be familiar with National Certificate Courses. 
salary will dopend £316, rising by g16 to £568. The initial 
jary upon previoys lence. 

Form of eppieatin, to be returned not later than 
MONDAY, Y, wil be forwarded on receipt 
of a stamped ad addressed foolscap envel 

HERBERT RO ERTS, 
Education Officer. 
Education Office, 
Katharine Street, 
CROYDON. 


19th June, 1937. B771 





THE EDINBURGH AND EAST 
SCOTLAND COLLEGE OF AGRICULTURE, 


ASSISTANT LECTURER 1] IN AGRICULTURAL 
ENGINEERING. 


The Governors invite 


A plications for the Post of 
A Ss pears LECTURER IN AGRICUL- 
TURAL ENGINEERING, 

Candidates chould ‘' in ay of a ifica- 
tion in Mechanical Engineering wi know- 
ledge of fe, With tions or of a (too- in 
Agriculture, wi a experience on the side 


“ora 

pate at rity rate of £300 per annum, 
Twelve ies of letter of application, giving full 

particulars of qualifications and experience, together 

with twelve conten of testimonials, should be lodged 

not later than 3rd July with the undersigned, from 








whom er particulars may be obtained. 
THOMAS BLACKBURN, 
Secre ° 
13, George Square, 
Edinburgh. B 759 


ESSEX EDUCATION COMMITTER. 
SOUTH-EAST ESSEX TECHNICAL COLLEGE, 
DAGENHAM, 








Reais in Se eptember ne next 
Pan Mae wane md MA + ~* honours 
Soe ny Re ee ng ey an valent et ree 


_= for the Heat Engines La tory. 
‘eaching duties will not exceed ten sessions a ——e 
and may be divided between the Day School (pupil 
of 11 to 16 years of age), full or part-time senior 
work and evening classes. 
Dershess Provincial Scale. 
Forms of a “yore ;mey be obtained b; Bayon 
ing . stamped and addressed foolscap env: to the 
k to the Seon. Mr. A.C, ATT WOOL , South- 
fest Essex Technical College, bridge —_ 
Dagenham, to whom application .—— be submitted 
not later than — | , 1937. 
JOHN SARGE 
Director of Education, B 760 





8ST. HELENS EDUCATION COMMITTEE. 


—~ wg Foo ey SCHOOL, 
Principal: J. JONES, B.Sc., A.M.Inst.C.E. 


A pplications are Invited for 

the POST of FULL-TIME INSTRUCTOR 
IN PLUMBING SUBJECTS (Theoretical and 
Practical), duties to commence on Ist September, 


1937. 
atte candidate appointed will be expected to take 
and —_ classes in Plumbing and ancillary 
~ HE my to the standard of the final examinations 
e ci y and Guilds of London Institute, and 
should pon oe A have had both industrial and 
teaching experience 
The salary offered will be in accordance with the 
Scale for Teachers in Technical Schools. 
Forms of application and further wy may 
be obtained from THE DIRECTOR OF EDUCe- 
TION, Education Office, St. Helens, to whom the 
should be returned not later than Wednesday, 7t 
July, 1987. B 762 








The MOND sees “yeah LIMITED, 


AP lications for the following 
POSTS on the staff of its Research ani 
=e Department Laboratory in Birming- 
(2) ONE METALLURGIST with not less than 
ten years’ Research experience and possessi 
a special knowledge of ALLOY STEELS. 
(0) TWO METALLURGISTS, or ENGINEERS 
or PH oe — special metallurgical 
knowledge, with not less than five years’ 
arch experience. 
APPLICATION: giving particulars 
yee {ene salary required, etc, of nod 
be marked “ Confidential ” and addressed to THE 
MANAGER, \-—— and Development De 
ment, THE MOND NICKEL CO ANY, LTD 
Thames House, Millbank, 8.W.1. B 766 





A pplications are invited for’ 

TEMPORARY APPOINTMENTS as RE- 
INFORCED CONCRETE DESIGNERS at CHOR- 
LEY, LANCS. 

A candidate should preferably be a holder of a 
degree in engineering or of an equivalent diploma 
for engineering design. He must have had ex 4 

ence in and been responsible for the design oi 
inforced concrete structures and mass conc mt 
works. He will be required to make calculations, 
designs and drawings for such work. 

The salary to be paid will depend upon age and 
= The period of employment, subject to 

isfactory cerviok, is anticipated to last about two 
years. 

Candidates should apply by letter, giving age, 
ex rience, qualifications and salary required to 

L.,"" c/o CHARLES BARKER & Sons, Limitep 
31, Budge Row, London, E.C.4. B 803 





SUDAN GOVERNMENT. 


he Public Works Department 


require the Services of a MECHANICAL and 
ELECTRICAL FOREMAN OF WORKS, age 26 to 
80, preferably single. Must have had previous 
experience of electricity and water supply under- 
taking, workshops, maintenance of mechanical 
transport and essential stores. 

Contract two — Salary £8. 450-500 per 
annum ac —— . 85 ee and experience. 
(£E, 1 = £1 Os, ree passage. Strict medical 
examination. 

Applications, giving full particulars of age, quali- 
fications and experience, should be sent as soon as 
possible to THE CONTROLLER, Sudan Govern- 
ment London Office, Wellington House, Bucking- 
Gate, London, 8.W.1, marking envelope “ Foreman, 
P.W.D.” B 806 








¥ acancy for Articled Pu sis 


in the Office of the Chief Engineer 
Metropolitan Water Board. Particulars as 

premium and conditions may be obtained not later 
than 10 a.m. on Monday, 19th July, Pa’ from Mr. 
J. R, DAVIDSON, M.Inst.C.., the C hief Engineer, 
to whom applications should be addressed, at the 
Offices of the Board, 173, Rosebery Avenue, B.C. i. 





niversity Graduate in 
Mechanical or Chemical Engineering. Must 
have — knowledge of chemi lant practice, 


with training and experience in cen _ ae 
sales and ——- Shop experience essenti 
Age 35-45. State salary.—Address, B 763, Offices of 
ENGINEERING. 


Wanted by leading Engin- 


EERING INSURANCE COMPANY AD- 
DITIONAL INSPECTORS fully qualified in best 
Crane and Lift pract _ Age 28 to 30. Commencing 
salary £260 per annu Apply with full particulars 
of experience, age, etc., to B 788, Offices of 
ENGINEERING. 








Appointments open continued on Page 61. 
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Robust and reliable air compressors, single and two-stage, suitable 
for pressures up to 200 Ibs. per sq. in. Air receivers and control 
gear supplied to individual requirements. 


Our range includes fixed and portable machines, air or water-cooled, 
for a wide variety of uses. 


wm  B,E.N. PATENTS LTD. | 


BIRMINGHAM 
asvensess. Gorst Road, Park Royal, London, N.W.10 for 
Telephone: Willesden 2066 (4 lines) details 


“SYPHONIA ”’ 
STEAM | TRAPS iCLUSTRATED S10 

















i ss ely es 
- - = « 








ING CENTRALISED CON- 
TROL, GREATER RIGIDITY 
AND INCREASED 
CUTTING CAPACITY. 
TABLE IS SUPPORTED IN 
ALL POSITIONS. 


MACHINES 4in. TO 20in. 
MADE WITH MOTOR OR 
BELT DRIVE. 








WE ARE ALSO MAKERS 
epre OF SHAPERS, TRAVERSE 
Sales exceed a quarter of a million! HEAD MACHINES AND 


The traps for most economical working. wanes son Gua LATENT 


CATALOGUE. 
“SYPHONIA RAPIDE’’ TRAPS 


Bucket float type for handling large volumes of 
condensation. 


“SYPHONIA INVERT” TRAPS 


Inverted open float type for medium duties. 


“RADEX’’ RADIATOR TRAPS 


Thermostatic type for low pressures up to 25 lbs. 
per sq. in. 




















ORMEROD SHAPERS LTD. 
HEBDEN BRIDGE - - YORKS. 























PISTON RINGS - 








- 
2 he STANDARDS 


| ill i L SIZES UP TO 72 INCHES DIAM 
40 YEARS SPECIALISED EXPERIENCE 


PRODUCES THE MATERIAL, THE ACCURACY, & THE FINISH 
OF THE PRODUCTS OF 


THE STANDARD PISTON RING € ENGINEERING CO LTD 
moun Den One, Phone a.—48674 


SHEFFIELD. 


























— Se a a ee ce as ee age RY Cees 
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Abbott & Co. 
i vd. 


Adam & Lane & Neeve, 
Ltd 


Ale vander, Herbert, & Go. 


Ashmore, Benson, Pease 
& Co., Ltd. 

Ashworth, E. & A., Ltd. 

Asquith, Wm., Ltd. 

\utomatic Coil Winder & 
a Equipment 
Co, td 


Baboock ¢ Wilcox, Ltd. 
Rarimar, Ltd. 

Rarlow, P. H., & Son Ltd. 
Berry. Henry, & —. 
Baxter, W. H.. Ltd. 

Beetle Products Co., Lta. 
B.E.N. Patents, Ttd. .. 
Rerry, Henry, & Co., 


Rodley Bros, & @o., Ltd 
— Joseph, & Bros., 


Bradley Pulverizer Co. 
Braithwaite & Co, (En- 


gineers), Ltd.. we 
— Aluminium Co., 
British Institute of Eng’ Ps 
‘Technol 


ology 
any Steam Specialties, 
British Thomson- -Hous- 


Brown Bayley’s $8 
Whks., Ltd. : 


PA 
(Newark), 


INDEX TO ADVERTISEMENTS. 


Brown, David, 
(Hudd.), Ltd. 
Budenberg Gauge 


Bull's Metal & Melloid Co. 
Burton, Griffiths & Co., 


Co., 


Ltd. . on 
Butcher, Henry, & Co... 
Butterworth Bros., Ltd. 
Chesterfield Tube Co., Ld. 
Clarkes Crank & Forge 

Co., L 
Clayton Son & Co., Ltd. 
Cleveland Bridge & 

Eng’g. Co., L 
oS Structural I Iron Co., 


Ltd. 
Cockburus, Ltd. 
Cohen, Geo., Sons & Co.. w 


Ltd. 
7 Sheldon & Co., 
Cradley Boiler Co., 


Crofts (Engineers), Ltd. 
Caey Valve & Eng. Co., 
Crosthwaite Furnaces & 
casven Machine Tools, 
Deak, H. & T. (Nether- 
ton), Ltd. 
Darwins, Ltd. . 
Davey, Paxman & Co. 
(Colchester), Ltd. .. 
Davidson & Co., Ltd. .. 
Dawson & Downie. Ltd. 
Delta Metai Co., Ltd. . 
e.: Robt., & Sons, 


Denison, Sam. & Son,Ltd 
Drayton Regulator & 
Instrument Co., Ld... 
Drysdale & Co., Ltd. 
Edwards, F. J., Ltd 





«& Sons. \ 
35 


lta 1 
Craven Bros. (Manchester) ‘ 


PAGE 
as 7 W. 2 & Ga, 


Bnclish Electric Co,, Ltd. 
a Steel Corporation, 


Entwisle & Gass, Ltd. .. 
Nsslingen, Masch. 
Evans, 7. & Sons 
(W'ton). Ltd. oe 
Farrar Boiler Works, 
Ltd. A sts 
Ferguson (Port 
Glasgow), Ta én 
Ferranti Ltd. 
Firth, Thos. & Brown, 


Firth- Vickers 
Steels, Ltd. 
Fleming «& 
Ltd... 


Stainless 
Ferguson, 
“Sons & 


Harwich-Zeebrugge Train 

Ferry .. «- oe 
Heenan & Froude, Ltd... 
Henderson, John M., & 


a 

Herlan Masch. & 

Higgs Motors, Ltd. - 
Holden & Brooke, Ltd.. . 





44 





PAGE 
Holman Bros., Lid. .. 6 
a Engineering Co., 


td. 
ne Bridge & Piggott 
thos. Ltd 
Beem. James, & Co. 
Land), Ltd. 
Hudswell, Clarke & Co., 
Ltd 
Hunt, H., & Sons. 
Hunt, Thomas, & Sons. 
Hurst, Nelson & Co. 


Ltd. 
Industix, Ltd. 
Industrial Brownhoist 


Corp. .. 
Ingersoll - Rand Co., 


Taternational Combus- 


Johnson, Wm... & Sons 
(Leeds), as os 
Kennicott Water — 
ers, Ltd. 
Kent’ Geo., & Co., 
Patent 


. Ltd. 
y. 


Liewellins Machin 


Li os 
London Electric Firm .’. 
London Electrw Wixe Co. 

& Smiths Ltd ° 
London Welding Co. | * 
Luton Eng'ng Pattern Co. 44 
McLaren, J. & H., Ltd.. 44 


MacLellan, P. « 
lias. 
Mancue sel 
1934), Lid. 
Marelli & cc. 
Mather x Plave, ‘Did, 
Mu cterson, 1 td. 
Mavor & Couiso.., Lud... 
Mechans. 
Metallic 


Ww. 


Fuinaces 


Led. 
* eehietutind 


Co., Led. - + 
Metropolitan. - - Vickers 
olad. .. 


Money. Dovid. & Sons, 


Moss Gear Co., 
Motherwell bridge & 
Engineering Co, Ltd... 
a 7 oo Wilson & Co., 
Newton, Bean & Mitchell 
Noble & Lund, Ltd. 
Northey-Boyce Rotary 
Eng’g. Co., Li 
Oakey, Jobn, & Sons, 
Ltd... a os 
Ormerod Shapers Ltd. . 
Peckett & Sons, Ltd. 
Pegler & jane. Ltd.. 
Philips ‘Lamps, Lid. 10& 
Phillips, Trevor W. 
Pilkington Bros., er 
— Bros. Co. 


Plenty & Son, Ltd. 
Pollard, Fred., & Co., 
Pollock, "" McNab “& 
Highgate be 
Pratchitt Bros., Lta. 





rAGB 


Reid Gear Co. 
| Renold & Coventry Chain 











=" Downs & Thounpeon 

Rosser & Russell, Ltd... 

Rozalex Ltd. 

Royce, Ltd. -_ » 

Royles, Ltd. of 

~ o- Edward, Son & 

Russell. G. G.. & Co., tat '& 
“Bucyrus, ‘Ltd. . 

3! 

Simon 

—_ Ball y- > Co. 


» Ad 


td. 

Soag Machine Tools, Led. A 
Somers. Walte#, - 
Spencer-Bonecourt, L 
Standard Piston ne & 

Eng. Co., Ltd. 
Stanley W.F., .o Lid. 
Steel Barrel Co. 

—-, Co. of "Bootland, 


sitren. Dunean & Co. 
Stewarts and " Lloyds, 


7 
Switchgear & ‘Cow ans, 





** ENGINEERING *' CLASSIFIED DIRECTORY OF CURRENT ADVERTISEMENTS. 

Contains the Telegraphic Addresses, Codes, and Telephone Numbers of our Advertisers, also Trade Names of Articles Advertised, and Glossaries 
(oe apnea ea 

for the use of Foreign Buyers, in German, French, Italian, and Spanish. 


A copy of the current edition will be sent gratis on application to the publisher. 





ge THE NEXT REGULAR COLOURED ADVERTISEMENTS WILL APPEAR IN OUR ISSUE OF JULY 16, 1937 


45 
4 


2 
64 
1 


Seagers, L 60 
Siebe Meer tat & Cov, Ltd. 60 


52 
44 
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Tate, Jas., & Co. 
Taylor & Challen, Ltd.. 
ae & Hubbard, Ltd. 


Institute 
of Great Britain 
Thomas & Lta. 
i a nee (Wol- 
), Ltd. 
Thoryeroft. L John L, & 


Co., L 
Tonks, John, & Co. 
Toubkin, J. 
Tri 


er Bros. 
Trist. & Deald, ‘Soa. Ltd. 
Trussed Concrete Steel 


Co., Ltd. 
Tungum Sales Co., Ltd. 
Urquhart, deay_ & 





es, Ltd. 
Woe Dove Bitumastic, 
Walker, James, & ‘Co. 14. 


Lta. 
Wellner Bibby Co. Ltd. 
White, R., & Sons 
ee. F., & Co. 
Wiley. James, & Sons, 
Williams, J. H., & Co. .: 
Wilson. Boilermakers, Ld. 
— - Simpson, 
Wright & Summerhill, 
Wrights Forge & Ene’s. 
Co., Ltd. . 
Yarrow & Co.. Ltd. 


Youngs yl Apel. 
ances, Ltd. . 


and 
a 


> coa_ awee 
eMhoaremaas aeas 


~ Bro 


——~ oOo 
— ow - 








The BRITISH ALUMINIUM CO. Léd, 


, ADELA 








* 


Br 


i 


* 


L-.. roe 


RECD. 


@ RESIST HIGH TEMPERATURE RISES 
@ GIVE ADDITIONAL SAFETY 
@ BETTER EFFICIENCY 

@ PREVENT BURN-OUTS 


THE LONDON ELECTRIC WIRE 


COMPANY AND 


SMITHS, 


LIMITED, CHURCH 


(Pure Asbestos Fibre) 


INSULATED WIRES 


are employed in the well-known make of 


COAL-CUTTER shown here. . 


In this instance, as in many other cases 


where Heavy Duty Electrical Apparatus 


is concerned 


** Lewbestos ”’ 


Insulated 


Conductors give greater satisfaction. 


KOAD 


LEYTON, LONDON 
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The 
HOLMAN 
Size 0 


ROTOGRIND 


In addition to the 2 in: by } in. by 
$ in. wheel supplied as standard, 
the No. 0 ROTOGRIND may be 
fitted with a chuck for holding 
mounted wheels of special shape— 
such as those illustrated—steel burrs, 
grinding pencils, rotary files, etc. 


A Tool that no workshop 
—large or small—can 
afford to be without... 








) 





CAMBORNE - - - ENGLAN 
LONDON OFFICE: Broad St. House, E.C.2 


Branches and Service Engineers throughout the World. 














































Write for Brochure UH. 2. 


Telephone: Clerkenwell 6864 & 3826 








Wise Factory Heating 





BRITISH TRANE CO. LTD., VECTAIR HOUSE, NEWCASTLE PLACE, LONDON, E.C. I. 


H. J. HEINZ CO. LTD. 


HARLESDEN, LONDON, N.W.10 


Heinz pure food products have always been made by 
operatives working under ideal conditions. The health 
and comfort of the workers are closely studied. Hence 
the Heinz factory is heated with Univectairs. The 
result is the provision of healthful warmth, refreshing 
air circulation, and a standard of comfort which 
complies with the requirements of the new Factories 
Act. Univectair heating will provide ideal working 
conditions in YOUR factory. 


UNIVECTAIRS 


FOREMOST IN INDUSTRIAL HEATING 


Agencies at Belfast, Birmingham, Blackburn, Cardiff, Glasgow, Leicester, Liverpool, Newcastle & Sheffield. 




















{| 

















—— 
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ier ______ DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
~ CAPABILITIES. 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES, 
FLOATING CRANES, etc. 





NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd. 
SHIPBUILDERS 


& ENGINEERS, PAISLEY, SCOTLAND. 
"Phone ; Pailley 2648, Teleg. Address ; “ Phoniz, Paisley.” 


FR Tees a Or ee Se Oy Pa Pee Oe, Leen, 608. 








~SRERRRRR RRR RRR RRR RRR Ree 








Wailes Dove Bitumastic Ltd. iM AS Technical Coatings for Industry 
NewcasHle-onlyne « Branches Prevent Corrosion-Defy Dampness 


RECISTEREC 




















Whenever a metal part is broken or cracked 
Barimar can weld it in Nine ty -nine 
cases out of a Hundred! BARIMAR 


MONEY BACK 
GUARANTEE 





MORE and more engineers are beginning to realise that the 
heavy welding department of Barimar is able to handle welding 
repairs that were hitherto considered “ impossible.” 


The welding and machining plants in Barimar factories are capable 
of handling castings up to 10 tons, while heavier parts are welded 
on the site by Barimar Mobile Welding Plants. 


So adaptable is Barimar heavy welding that engineers are invited 
to consult Barimar upon any metal repair they may require. Barimar’s 


. . ° . The job illustrated here is a hollow watercooled Steel Roller 9 feet long, 2 feet. in diameter 
recent experience included the welding of a large steel oven (which — »=4 ices | son 15 or eblch weal tls wee A dangerous crack over 
was in thin metal) on the site, and on the other hand the welding of = int of fracture is 24 inche “he taal ce, "Te pone ed Se te mpofined 

“4 . > repair, = 4 days, they also saved 
a gigantic crankshaft from a dredger in the Far East. Extremes meet. on thi roar and SEE. Latinoam daledl\ rar 


All repairs should be sent Carriage Paid with senders’ name on labels. Please post instructions. 








BARIMAR 
Dreeah Pesuetees ARIM Branch Factories : Engineers interested may 
BIRMINGHAM: NEWCASTLE have a copy of Barimar’s 
116-117, Charles Henry Street. Bo amg tt Booklet showing repairs to 
MANCHESTER: CHIEF = ay : SCOTLAND: large machinery parts, 
Sook Gea” 14-18, Lamb’s Conduit St., London, W.C.1 mendes gia FREE ON APPLICATION 
Telephone: HOLborn 5572. Telegrams: ‘‘ Bariquamar, Holb, London."’ 
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PLAIN HORIZONTAL UNIVERSAL—<continued. 


BAKERS FBH 49, motor drive, 49}in. by BROWN & SHARPE No. 2A HEAVY, s.p.dr., - 
1Ojin.; power feeds in all directions, j*_ © Capacity 2Bim: by #0in.by 1Bim. 
“KREBS FUE “if "ALLIGEARED® © NEW ED 
CINCINNATI No. 4 HIGH POWER, s.p.dr.. “"Mocor drive (or spdr.), power ees  _—— AAMT 


rapid power traverse ; table 64}in. by |6Lin table 47in. by [Oin 


<iMpia powerteaverse stable S8fta, by idiin, (ORES FUE | ALL-GEARED. New. As HIGH - GRADE NEW AND REBUILT 


W@pove. Table: 35}in. by Shin. 


CINCINNATI! No. 2 HIGH POWER, sipidr.. | KREBS FKU. |, conedrive, NEW Table 
rapid power traverse ; cable 474in. by 1 2in hin. by 8) 
BROWN & SHARPE No. 48 HEAVY,s.p.dr.. WANDERER 25S, cone drive, auto. longit. and 





























aa dk OB 


rapid power traverse ; table 62 bin. by 20pin. cross feeds ; table 399 By I lin. 
BROWN. & SHARPE No. 28 HEAVY, s.p.de.; 
table 45in. by I4}in VERTICAL E 
REINECKER No. 4 HIGH POWER, s.p.dr.; | CINCINNATI No, 4 HIGH POWER, s.p.dr. ; 
table 72in. by 20in canacity : 42in. by 15in. by I4in. 
LEVY RIGID MILLER, Type RSEV I/Ii, s.p.dr.; | ZBROJOVKA FZVA HIGH POWER. NEW. > 
sable, 4719. by |3in.; with auxiliary vert. | Motor drive, rapid power, ede: wee We also carry in stock : 
spindle 47}in. by Ii jin pacity in. by in. and MILL 
WOTAN £1. NEW. Cone drive; table by I7in PLANO LINCOLN-TYPE ING 
27 hin. by Tin. WERNER No 234 cm Specs MACHINES,KEY WAY Millers, THREAD 
with rotating circu’ table ; in. 
dia. ; flanged motor drive, heavy duty. Millers, HAND Lever Millers, SLOT 
UNIVERSAL MILWAUKEE No. 1} B, s.p.dr.; table Millers, etc. 
ee 45hin. by Iihin 
BAKERS POU -49.—motor drive, ‘iin. by  GILOEMEISTER PKGO | ALL ~ GEARED, SEND US YOUR ENQUIRIES 
. ' . ’ " s.p.dr.; table in. by [Sin.; capacity 4 
CINCINNATI No. 2 HIGH POWER, s.p.dr-.; 48in. by !2in. by 2tin. | 





capacity 2B8in. by lOin. by 1Bin BECKER No. 4 B, cone drive, sliding head ; 

ZBROJOVKA FZU HIGH POWER. New ine Rae Rs pons Seay ee | N 5 | OC ee 
Motor drive, rapid power feeds; table 
49tin. by II]in And many others in various sizes. 

MACHINE Toots tT. _ LOON DON «1 


JUXON STREET (From 79, Lambeth Rd., turn into Sail St., then Ist left) LAMBETH. Grams: Sotoolsag, London. 


YOR 
CONCERN! 





"Phone: RELiance 3373-4-5. 














With commendable regu- | 
larity you probably read) 
“ENGINEERING ” every) 


week and have come to look | 








forward to the way it so 
faithfully deals with that! 
branch of the engineering) 


industry which directly con-| 








cerns you: but, have you 
ever considered that what 
interests you is also the 
concern of your executives: 


and representatives ? 


Why not provide a suffi-| 





cient number of copies of 
** ENGINEERING” every) 
week for these members of 


EXTENSIONS 


nisation ? 
your a Last year we completed extensions to 


our Machine Shop totalling 25,000 
square feet. Since then we have extend- 


The subscription rate is set ed our Foundry, Pattern Shop, etc. 
. Owing to the enormous demand for our 

out on Editorial Page 725, motors we are again extending the 
| Machine Shop by a further 16,000 

and you will be greatly square feet. Such progress speaks for 


itself. All our products are 


surprised that 


IT COSTS | 
SO 
LITTLE! 


GUARANTEED FOR EVER 






Birmingham, Bristol, Cardiff, Dundee, Glasgow, Leeds, Liverpool, London, Manchester, 
Newcastle, Nottingham, Peterborough, Sheffield, Wolverhampton. 
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y WOTANE: 


SHAPERS 


WORLD RENOWNED FOR 


@ HIGH CUTTING POWER 
| @EASE OF OPERATION 


CENTRALISED CONTROL, all levers 
being within easy reach of operator. 
SINGLE PULLEY OR MOTOR DRIVE, 
with friction clutch for starting up 
machine and instantaneous stopping. 


I23in., 
254 





"Phone: RELiance 3373-4-5. JUXON STREET (From 79, Lambeth 





SIX STANDARD SIZES: 









13Zin., 16Zin., 21in. 
in., 29in., stroke 


, turn into Sail St., then Ist left) LAP 

















mmmee 
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ler, 


* LGNDON + LEEDS* BRISTOL» MANGHESTER + BIRMINGHAM LEICESTER » GLASGOW - 





We were pioneers of this modern type 
of Totally Enclosed Motor, a motor 
without frills, designed to do all a 
Protected type can do in conditions of 
damp and dirt too severe for the latter 
—and a Brook SURFACE COOLED 
motor does this . . . and more. 


Costing little more than the Protected 
motor, the running costs are lower, as 
SURFACE COOLED motors contain 
more active material and yet are 
approximately of the Protected type 
dimensions. 


SURFACE COOLED motors should be 
used wherever atmospheric conditions 
are bad—but they are an investment 


on any installation. 
List 416. 


a ON 





seaODUCTS OF BROOK ~ > iTD- EMPRESS wane: HUDDER: 


NEWCASTLE» SHEFFIELD « “CARDIFF 





| 








THE FLEXIBLE 








METALLIC INSULATION 


Sole Makers: 


ADAM & LANE & NEEVE L™®- 
FALCON WORKS, COPPERFIELD ROAD, 


MILE END, LONDON, E.3 
Telephone: Advance 2345 (4 lines) 

















Ded > as > od 
OIL & PETROL ENGINES 


71% To 480 B.ELE 


Works: YEOVIL, ENGLAND. 





LONDON: BUSH HOUSE . ALDWYCH W.C.2 











‘Springs and Spring Washers 


Manufactured by 
JOHN TONKS 
AND CoO., 
Central Spring & Steel Works 
Furnace Hill, 
SHEFFIELD, 3. 





TeLernone : TELEGRAMS 
24679 SHEFFIELD. TON S$ LD, 




















W". JOHNSON * SONS 


(LEEDS) LTD., 
ARMLEY, LEEDS. 


BRICK TILE 
BRIQUETTE 
CRUSHING AND 


GRINDING PLANT 


1765 
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Bexley Heath Trolley Bus Depot — Transport). “Philora’’ Sodi 








‘* 


Messrs. Waterlow & Sons a Ti " Works, 
Royal MLW." Phliiera"* Markary lighting! 


PHILIPS LAMPS LTD. (“PHILORA” LAMP DEPT. 
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The perfection of “Philora” electric discharge lighting has 
altered the whole aspect of industrial illumination and 
brought a new solution to many of ifs problems. By a 
remarkable increase in acuity and an almost complete 
freedom from glare, ” Philora” Sodium lighting greatly, aids 
the worker and consequently speeds up production. 


In many factories "Philora” Mercury lighting ‘has “been 
found particularly suitable for certain requirements. Used 
in conjunction with,Philips incandescent” lamps, ” Philora” 
Mercury lamps give blendéd*white*light—a great advantage 
when colour discrimination is of importance. In_ this 
connection the 80w. and 125w. mercury lamps, created by 
Philips, are effecting an entirely new technique in shop window 
lighting, small flood-lighting schemes and industrial lighting. 


- 


« 


Y), Ue 
es at ye % 
tl ic) 
4 if x,” Uf 
YET, 
Lae / a3 
\ 7 it 





x 


PHILIPS 


PHILORA 
Sodlltergy wow 


Messrs. Abbotts, Farnham. “Philora” Mercury 
lighting. 


Northern Co-operative Society Ltd., Aberdeen Coal 
Store. “ Philora” Sodium lighting. 


PT/— '%, CHARING CROSS ROAD, LONDON, W.C.2, 
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“HALLSIOE” 


CONTRACTORS TO- 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN anda 
COLONIAL GOVERNMENTS. 


Manufacturers of— 

MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes. 

GAGTINGS of all kinds and sizes for Ship Stems, 

Sterns, Posts, Anchors, Rudders, &c. 

RAILS, BILLETS, FORGINGS. 

AXLES raphe = quality, to meet the requirements of 
Home Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, 

uirements. 

SPECIAL STEEL ofall kinds for coustructive purposes. 





to all 


THE 


STEEL COMPANY orSCOTLAND 


87, RENFIELD STREET, LIMITED. 


GLASGOw. 






’ 















INT 
ACID, RUST AND HEAT-RESISTING 


No longer is it necessary to ‘“weather’’ new 
steel or resort to the “pickling process’’ to 
remove the bloom and scale before being used 
in various steel erections. 

““KROMARD ” is now supplied in a form which 
obviates this and effectively resists the flaking of 
paints, giving a hard, permanent paint film to 
the steel. 

Literature and Prices from the sole manufacturers . . 


KROMARD PAINT COMPANY LIMITED 
10, SUGAR HOUSE LANE, - - LONDON, E.15. 




















PRATCHITT BROS. LTD 


et a 





“ss ROTARY DRYERS. 


HOT AIR AND PATENT FILM DRYERS. 


GENERAL ENGINEERING PLANT. 


“3 


INTERNATIONAL 
COMBUSTION L”? 


manufactured the following wide range of products 


COMPLETE STEAM RAISING PLANT 


Lopulco two-drum and tri-drum boilers. 
Lopulco radiant heat boilers. 

Cantieny Super pressure boilers. 

La Mont controlled circulation boilers. 


MECHANICAL STOKERS 


Type “‘ L”’ travelling grate stokers. 
Underfeed and coking stokers for small water-tube 
and flue-type boilers. 


THE USCO PLATE TYPE AIR-HEATERS 
MATERIAL HANDLING EQUIPMENT 


Beaumont drag scrapers, elevators, etc. 
Complete ash disposal plants. 


GRINDING, SEPARATING, AND 
FILTERING EQUIPMENT 


Lopulco mills. Raymond roller mills. Raymond 
impax mills. Raymond screen pulveriser. Raymond 
automatic pulveriser. 1I.C. Grinders. Raymond 


mechanical air separators. Raymond vacuum air 
separators. Hardinge conical ball mills. Hardinge 
constant weight feeders. Andrews hydraulic classifiers. 
Stokes classifiers. Hardinge thickeners. Rovac filters. 
Vacseal grit pumps. Andrews De-Slimer. Andrews 


Elutriator. 


INTERNATIONAL 
COMBUSTION L™ 


ALDWYCH HOUSE, ALDWYCH, 
LONDON, W.C.2. 
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Definitely 
SUPERIOR 









WILLIAMS’ 
‘“YULCAN SUPERIOR”’ 
Drop-Forged 
CHAIN WRENCH 
for Pipe and Fittings 


Only one tool for use on both pipe and fittings. ‘‘V’”’ 
recess in jaws grips fittings instantly. Chain is proof- 
tested and certified. Reversible jaws for double life. 
Chains for all patterns of ‘‘ Vulcan’’ wrenches are 
interchangeable, size for size. Fully guaranteed. 












el WILLIAMS’ 
‘*“VULCAN SUPERIOR” 
Drop-Forged 


; CHAIN PIPE VICE 
—ss x A vice which 


embodies every 
desirable feature. 
Handle is on top 
for easy operation. Made entirely of wrought 
steel, with drop-forged base, jaws, handle 
and chain arm. Reversible jaws assure 
double life. Chains are of same quality as those in 
*“*Vulcan’’ wrenches. Take 1/2 in. larger pipe than 
other vices of similar size. Fully guaranteed. 


GENUINE WILLIAMS’ 
“VULCAN” 
The Original 
CHAIN PIPE VICE 





Light, compact, rapid, positive. A 
turn of the handle instantly locks the 
pipe in an unbreakable grip. Chains 
are of same quality as those in 
**Vulcan’’ wrenches. All parts are 
of tough, wrought steel. Drop-forged jaws, base and 
handle. The smaller sizes are easily carried in tool kit. 


Fully guaranteed. 


Ols 













Bmiorn OROP-FORGED ve 





st 








J. H. WILLIAMS & .CO. 


75, Spring Street, New York, U.S.A. 


Headquarters for : Drop-Forged Spanners and Wrenches, 
Detachable Socket Wrenches, Cramps, Lathe Dogs, Tool 
Holders, Eye Bolts, Hoist Hooks, Chain Pipe Wrenches 
and Vices, etc., etc. 
WRITE FOR LITERATURE. 
Large Stock. Carried by: 
BUCK & HICKMAN LTD., London, Birmiagham, Manchester, Glasgow. 
CHARLES CHURCHILL & Co. Ltd., London, Bi-miagham, Manchester. 
WALWORTH LTD., London, Manchester, Glasgow. 





























(ah. 


STURTEVANT PNEUMATIC 
DESPATCH TUBES 


1H“. you ever considered the time lost in waiting 
for messengers to take orders, instructions, 
despatch notes, from the general office to the 
works office—stores—despatch department ? 
Sturtevant Pneumatic Despatch Tubes will cut 
down the wasted minutes to a few seconds. The 
time saved together with the reliability and 
efficiency of the system more than justifies such an 
installation. 
Our reference DIO! will be pleased to send full particu- 
lars or to arrange for an engineer to visit anyone inter- 
ested and discuss Sturtevant Pneumatic Despatch Tubes. 


STURTEVANT ENGINEERING CO. LTD. 
149. QUEEN VICTORIA STREET. LONDON E.C.4 














MODERN EQUIPMENT 


FOR 


STEEL WORKS 








_ Stationary & Tilting 
Open Hearth 
Furnaces 


Hot Metal Mixers 





Converters 
Gas Producers 
Ladles 
Ladle Cars 


80 


Gas and Air Reversing 
Valves (‘Forter” Type) 





STEEL CASTING LADLE 
WITH IMPROVED SAFETY-TYPE TRUNNIONS 





Please ask for Particulars 


ASHMORE, BENSON, PEASE & C0. L:° 
PARKFIELD WORKS STOCKTON-ON-TEES 




















C 
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W 
ere DOPE n. 
AERIAL RwAV ec: 


STEEL RAILS & accessories 


EXPERTS IN RAILWAY 
SIDING CONSTRUCTION 


TELE.: “RAILS,”’ WIDNES. 











MECHANS LIMITED, 


Engineers & Contractors 
SCOTSTOUN IRONWORKS, GLASGOW 
LONDON OFFICE: 

10, Princes Street,Westminster,S.W.1! 
See Illustrated Advertisement appearing 

Mav? 6418 





ABBOTT & CO. (Newark) LTD. 
4é 
BOILERS” 
NEW ARK NOT! 


Tel. Add. *' Abbott, Newar 4 Tel.™ 





See dispiayed Advertisement, page 64, June In*, 


WEIGHBRIDGES AND 
WEIGHING MACHINES 


New Designs at Competitive Prices 
E. & A. Ashworth, Ltd., 
Crown Works,”Staincliffe Rd., DEWSBURY. 

AMSLER 
TESTING MACHINES 


Send for catalogues to British Agents :— 


T. C. HOWDEN & CO., 7619 


5 & 7, Fleet Street, Birmingham. 


RAPID 


LIFTING 
MAGNETS ben 


Rapid Magnetting Machine Co Ld mo 
48, Lombard Street. Birmin gham 


















































GLENFIELD HYGIENIC 
DRINKING FOUNTAINS 

















AS APPROVED BY H.M. MINISTRY OF HEALTH 


The Hygienic Drinking Fountains are designed for 
public use and are particularly suitable for installation 
in parks, bathing ponds, schools and factories where 
many people use the same drinking supply. 

Strongly made in best quality cast iron with the bow! 
white porcelain enamelled on the inside, they are 
fitted with a nickel-plated nozzle so inclined as to 
cause the waste water to fall clear of the issuing 
supply. Waste connection is of brass, with white 


metal grating in basin. 


A push-button operated Glenfield patent non- 
concussive self-closing tap regulates the discharge, 
and the height of the jet is adjusted by an auto- 
matic regulator which compensates for varying 
inlet pressure and ensures that a suitably propor- 
tioned jet is available under any conditions. When 
the push is released, the tap automatically closes, 
waste being thereby prevented. 


Many different types are available, of which we 
illustrate Pillar Type Fountain D110 (with inclined 
jet) fitted with painted cast iron dog basin at foot of 


pillar, filled with waste water from the fountain tap. 





Full particulars gladly sent on request 











rer 








GLENFIELD AND KENNEDY LIMITED KILMARNOCK 











HEAD OFFICE & WORKS: KILMARNOCK, SCOTLAND 


























Price G/- net. 








In Imperial Quarto 78pp. with 5 large folding Drawings and 179 Illustrations. 
Parcel Post in United Kingdom 6/6. 


Offices of “ENGINEERING,” 35-36, Bedford Street, Strand, London, W.C.2. 


JUST PUBLISHED :— 
THE CUNARD WHITE STAR QUADRUPLE-SCREW LINER 


“QUEEN MARY” 








Book Post (abroad) 6/8. 
































ey 
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“has proved Renold chain efficiency and 
EBeconomy. Precision manufacture from 
steel offers you these advantages—smooth 
running with reduced power consumption, 
low weight, low ultimate cost including 
negligible maintenance and freedom from 
breakdown. 


INVEST IN 
te 


CHAINS 
FOR CONVEYORS AND ELEVATORS 


THE RENOLD AND COVENTRY CHAIN CO. LTD., MANCHESTER, ENGLAND 


LOW COST 
HIGH EFFICIENCY 
COMPACT DESIGN 


\* you are pumping any kind of liquid 
in quantities from 5 to 370 gallons 
per minute at heads up to 150 ft., 
or capacities up to 800 gallons per 
minute against heads up to 60 ft. you 
will be well advised to send for a copy 
of the new Motor-pump Catalogue. 





Use the Motor-pump as a basis of 
comparison when next you are in- 
vestigating the purchase of small 
pumps. You will be surprised at the 
great advance that has been made in 
pump efficiencies whilst maintaining 
low initial cost. 


INGERSOLL-RAND COMPANY LIMITED, 
165, Queen Victoria Street, London, E.C.4. 
20, Renfrew Street, Glasgow, C.2. 
Works - Great Britain, Canada & U.S.A. 


n> 


Ingersoll-Rand ; 
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ALFRED HERBERT Ltd. Coventry 
HIGH-CLASS NORTON GRINDING MACHINES 


IN STOCK 


10 in. x 120 in. Plain Grinder, overhead belt drive, with countershaft, pump, tank and 
fittings, three work steadies. 





(Reconditioned and guaranteed) £600 


20 in. x 96 in. Plain Cylindrical Grinder, overhead belt drive, with countershaft, pump, 


tank and fittings, three work steadies, wheel sleeve, wk-el ~uard. 
(In good condition) £525 





IMMEDIATE DELIVERY 


DAWSON & DOWNIE’S PUMPS 


FOR ALL DUTIES 
MARINE PUMPS 


HYDRAULIC PUMPS MOTOR DRIVEN 
STEAM OR MOTOR DRIVE HYDRAULIC PUMP TO SUIT ALL DUTIES 














- OIL PUMPS = 
FOR LAND INSTALLATIONS 
AND MARINE DUTIES 


DAWSON’S PATENT 
DIRECT ACTING 
BOILER FEED PUMPS 


COMPLETE OJL REFINERY 
PUMPS 


TELEGRAMS: PUMPS, CLYDEBANK 


815) 
TELEPHONE: 92-93 CLYDEBANK. 









7. “al 
as oe 


DAWSON & DOWNIE L™- . - ELGIN WORKS, CLYDEBANK 








| 
| 








. 


CRANES === 


and safe 


im 


nfl 
HH), 


i « 


MM, | 
MUM 
11111100s00. 


i 






and do their job better than most 





Where speed and reliability are 
essential, Smith cranes are usually 
chosen—it is significant that they 


are working on most important 








% contracts throughout the world . . . 


-~ — + 
es S Full particulars sent of various 
we: EAE 






" 
ae 4  _ - types on request. 


Built for practical purposes 


THOS. SMITH & SONS (Rodiey) LTD., CRANE & EXCAVATOR WORKS, RODLEY, LEEDS 
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ALFRED HERBERT lLtd., Coventry 


A HERBERT HEAVY-DUTY 
MILLING MACHINE 


FOR IMMEDIATE DELIVERY 
The No. 38 Kneeless Plain Milling Machine has roller- 


bearing spindle, ball or roller-bearings throughout. 





Will use cutters tipped with modern high-speed cutting 
alloys to their limit. 


CAPACITY: 60 in. X 9tin. < 214 in. ee 


°PACKINGS & JOINTINGS 
































re Seer These Boiler 
Jo bes 


GOLDEN “ WALKERITE "and 


the 
ebaia able. "At tight t fit over t the — d “* Walkerice" are re- 
spigo assured. uppiied also gnise by users as the best 
eeostas for canals in water. Co ompre sed Asbestos Fibre 
a. = came ed in sheet 


Jo 
and Joint for 


WRITE FOR CATALOGUE L.!. 








“LION” AUTOMATIC ¥ “ LION” EXPANDING 
JAMES WALKER & co., LTD., —— TYPE for all Hydraulic TYPE for Superheat 
“LION * WORKS, WOKING, S8RREY, ooo Work. “LION” BLeeK TYPE Steam Work. 
*Phone : Woking 1040—’Grams, Lioncelle. General Purposes. 














MILLING 
MACHINES 


@ Simple to operate. 





@ Unequalled rigidity. 
@ Telescopic Brace with 
instantaneous locking. 


@ Brace guarantees accurate 
alignment each time it 
is locked. 





The illustration shows 
an S 2 size Fully 
Universal Machine 


Ask for Brochures NS 36 A&B 


CRAVEN BROTHERS (mancuester) L™ REDDISH, STOCKPORT 
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FLEXIBLE 


\ 


eh RUBBER CUSHIONED DRIVE 


COUPLINGS 





Ya A 





















“a aati Scio A \ 
CENTRE PLATE RIVETS ; 


FLOATING CENTRE 
PLATE CARRYING 
RUBBER TRUNNION 


SPECIAL LIVE 


NON COLD -FLOW 
RUBBER TRUNNION 


REGISTER 
FOR BOSS 


ASSEMBLY BOLTS 


SHAFT BOSS 
WITH KEY WAY 


PRESSED STEEL 
SAFETY COVER 


MAUWAUUU HN GATAAANASANN UN NAAUUAUTAAAATT AE EEA TT TTTAT AA AAA TT ttt 


\PUPRLTOQERURUEUEUOS EEUU 


R. A. ROGERS, 15 Buckingham Rd., Cheadle Hulme, Stockport, Phone : Cheadle Hulme 25! 


TVTTTTITTE LUE 





An industrial all-purpose coupling and 

universal joint. 

The Silentbloc Coupling compensates for 

angular and parallel misalignment without 

loss of power. 

There is no movement of metal on metal 

or metal on rubber. 

This coupling absorbs a large amount of 

torsional vibration-shocks and uneven 

impulses. The Silentbloc Flexible Coup- 

ling needsno protection from atmospheric 

conditions, water, dirt or grit and 
NO LUBRICATION 

is required. 

NO NOISE—NO WEAR 

NO ADJUSTMENT 

Affords electrical insulation. 

Sizes from 2 in. to 12 in. diameter. 


SILENTBLOC LTD. 


Victoria Gardens, Ladbroke Road, 
Notting Hill Gate, London, W.II. 


Northern Representative : 

















-_—— 





Hair-raising performance with glass. Impossible ? 


Not with this glass, It bends, twists, resists great 


heat. It can be used as glass has never been used before 


—in meters and switchgears, for factory machine- 


guards, in drawing-office printing frames. It’s called 


“ARMOURBPLATE’ GLASS 








Send for the book of technical information about it to the makers, Pilkington Brothers 
Limited, St. Helens, Lancs. ** Armourplate” is the -registered trade mark of 


Pilkington Brothers Limited, and is obtainable through the usual trade channels. 
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STEEL 
"|| FORGINGS 
OF 
ALL SIZES 
IWALTER SOMERS LP 
[| settee AA LE S:O-We BONS canneries” 











The firm of Mather & Platt, with an accumulated 






experience of half a century of steady develop- 






ment, has acquired a unique reputation for 






Reliability in the manufacture of Electrical 





Plant. 





Complete installations can be carried out. 





Where standard machines do not meet require- 






ments, special plant is designed to suit the 





conditions. 






The illustration shows a Mather & Platt 
2000 K.W. Rotary Converter. 






Send for a copy of Pamphlet E. 710, which 
describes some of the products of the Electrical 






Department. 


MATHER & PLATT LTD. 


PARK WORKS, MANCHESTER, !0 
PARK HOUSE, GT. SMITH STREET, LONDON, S.W.| 
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CONVEYANCE 


LOCAL TRANSPORTATION OF 
| ACRMIALS IN DIVIDED FORM 


Now ready: 
A new 60 page illustrated 
publication, Ref. No. SF209 des- 


cribing the design and ‘operation 


—_ 
J 
~- 


ae ew 
~~ 


tr 
CR Hem a 
_— 


of “‘ Sirocco”” Pneumatic Conveying 


Equipment and containing 


- 
= 
- 


numerous examples of varied 


applications in Industry. 


‘*Sirocco”’ Pneumatic 
Conveying Installation 
for The Ford Motor 
Co., Ltd., Dagenham, 
Essex. (One of Two 
Plants.) 


MANUFACTURED BY: 


LONDON MANCHESTER NEWCASTLE BIRMINGHAM BRISTOL CAR DIFF GLASGOW DUBLIN 


> CELLAR 


Write for illustrated yt 


leaflet showing com- NGS) 


plete range, to the 
sole distributors for 


mae) J. TOUBKIN, FARADAY HOUSE, TODD STREET, MANCHESTER 3 
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GIDDINGS & LEWIS Horizontal 
Boring, Milling and 
Drilling Machines 






GIDDINGS & LEWIS Boring, Milling and Drilling 
Machines are rigid, powerful and incorporate refine- 
ments which ensure greatest speed in production of 
precision work. 


The Two-Spindle feature enables boring and heavy 
milling, also drilling, tapping and light milling to be done 
to best advantage. 


Centralised Controls reduce operating fatigue to a 
minimum. Vernier Scales provided to vertical move- 
ment and to square table. 


The 350 T type Machine illustrated, is in our Show- 
room at Sparkbrook, where visitors are cordially 
invited to see the machine in operation. 

Capacity :— 

Main Spindle 5-in. dia. 36-in. feed, speeds 6°25-375 r.p.m. 


High Speed Spindle 2-in. dia. 9-in. feed, speeds 25-1500 r.p.m. 
Length of Bed 120 in., size of table 48 in. x 72 in.—60 in. cross feed 


DELIVERY FROM STOCK. 


Sole Agents— 





Branches : London, Manchester, Leeds, Bristol, Glasgow, 


BURTON, GRIFFITHS & CO. LTD. 
SPARKBROOK BIRMINGHAM, 


Belfast 

















Incorporating : 
THWAITES BROS. LTD., PETER PILKINGTON LTD. SAMUELSONS ROOTS BLOWERS. 
BRADFORD. BAMBER BRIDGE. 
o<>e0 














i. 





ALLDAYS & ONIONS E° 





BELT AND ELECTRICALLY 
DRIVEN PNEUMATIC 
FORGING AND POWER 
HAMMERS. 


COMPRESSED 


AIR DRIVEN HAMMERS. 
(N.S.K. SYSTEM) 


STEAM HAMMERS. ricsy tree 


PNEUMATIC 
PLANISHING HAMMERS. 


PNEUMATIC 
RIVETTING HAMMERS. 


SMITHS’ HEARTHS. 
SMITHS’ TOOLS. 
FORGING FURNACES, ETC. 


THE ONLY MANUFACTURERS 
OF COMPLETE 
SMITHY EQUIPMENT. 



























<>e 
OVER 4,000 HAMMERS SUCCESSFULLY AT WORK. 8803 


~~ nomroawmncs EDEAT WESTERN WORKS. ~ m= 
SMALL HEATH, S8S uc © ° See BIRMINGHAM. 
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APPOINTMENT 
















THE WORLD’S FINEST 


CUTSER Y 


IS MADE FROM THIS, THE 


FIRST & FINEST 


STAINLESS 
STEEL “\ 
& \HAY 


FIRTH—VICKERS STAINLESS STEELS LIMITED SHEFFIELD 9 
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Single or stage heaters for use 
with exhaust or bled steam. 
Weir “Multiflow” surface feed 
heaters employ solid drawn 
tubes securely expanded into 
headers—the entire heating 
unit is free to expand, and 
leakage troubles ure eliminated. 
Straight tube and U-tube de- 
signs, horizontal and vertical. 


des. Pa 3 v 
0 ade 


gC 


atte 


o 
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CONSULT US on all questions relating to boiler feeding and feed 
heating. We can advise as to the savings that may be expected 
from one or more stages of feed heating under any given conditions. 
Besides the direct thermal saving, there are other important gains 
due to increased boiler efficiency, cleaner boiler surfaces, and 
smoother operation of pumps and other auxiliaries. 


G.&J.WEIR L" crascow 
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Our Plant is capable of producing forgings up to 160 tons in 
weight for chemical and oil engineering processes, super power 
stations, marine, railway, electrical and general engineering work, 
and heat-treating and machining them to any degree of 


accuracy required. 


ENGLISH STEEL CORPORATION LTD 





Incorporates the steel interests of ® 


VICKERS-ARMSTRONGS (at Sheffield and Openshaw) and CAMMELL LAIRD 
REGISTERED OFFICE: 


VICKERS WORKS - SHEFFIELD 


270 
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Cam-operated Master Controiler—no 
rubbing contacts, thus eliminating 
wear and ensuring long life. 


-o 





TROL GEAR 


et 





— 
Rate 





iA - 


D.C. Operated A.C. Con- 
tactor Panels for controlling 
Manipulator Motors. 


CONTACTOR EQUIPMENT 
FOR STEEL WORKS 


bd 
ons re? 
(1) Definite time control of acceleration. 


(2) Counter-E.M.F. control when “ plugging.” 


(3) Correct sequence without auxiliary 
contacts on accelerating contactors. 











RELAYS :— 


Simple and Robust. 

Setting unaffected by wear of contactors. 
Separate from contactors. 

Can be enclosed to ensure that settings 
are made only by authorized persons. 


One size for all motor ratings —minimum 
number of spares and easy maintenance. 


RUGBY 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND. 


@ 
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a 
Three ships have been constructed for the P. & O. Line: “STRATHNAVER,” 
«“STRATHAIRD,” each of 22,000 Tons Gross and “*‘ STRATHMORE ”’ 23,500 Tons Gross. 





TWO FURTHER SHIPS FOR THE P. & O. LINE, *“STRATHEDEN ” as, 





BARROW-IN-FURNESS, NEWCASTLE-ON7TYNE 
AND HEBBURN. 











VISIT THE ROYAL AIR FORCE DISPLAY AT HENDON, SATURDAY, JUNE 





JUNE 25, 1937.] ENGINEERING. 





Even the finest dust cannot penetrate the bearings of M. & C. idlers. No matter 


whether they work among abrasive grit, fine powder, or in mud and rain, they 


continue to run for year after year with the lowest possible friction and with 


complete reliability. Lubrication only needs attention at intervals of months. 


4470 is. 


Outside roller of 5-shaft idler moved 
to show solid end of inner roller. 


GRIT-PROOF. The upper end of every inclined 
roller is a smooth surface of solid metal. The 
only access to the bearings is upwards along the 
spindle, and this entrance is closed by a 
labyrinth seal, the grease in which is periodi- 
cally renewed from the inside. 


EASY RUNNING. Special ball bearings ; spin- 
dies and bores made correct to 0°0005 inch; 
assembly without risk of forcing ; and really 
efficient lubrication reduce the friction to the 
lowest possible. 

SIMPLE. There is no spring or screw adjust- 
ment to slacken back or give trouble. 


Three-shaft idlers on 
Sectional Belt Conveyor. 


Nearly 2 tons can be carried on the 
outer edges of the outside rollers. 


STRONG. Tests show that the idlers and brackets 
can support far more load than could ever be 
thrown on to them by the belt. 

BELT IS KEPT STRAIGHT. Adjustability of every 
idler and other provisions make sure that the belt 
runs centrally, and guide rollers are never needed 
For every width of conveyor, the belt is troughed 
in the correct curve. 

LOW COST. The price of M. & C. Idlers is 
moderate. Ask for description E§3 and for price-list. 


MAVOR & COULSON LTD 


47 Broad Street, Glasgow, 


S.E. London Office: 36 Victoria 


Street, S.W.1 Phone: Victoria 2731 
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Circuit kVA 


Regulation 20% 
Line Voltage 





7500. Voltage 






product / 


FERRANTI LTD., HOLLINWOOD, LANCS. 
London Office : Bush House, Aldwych, W.C. 2 
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Telephone: ARDROSSAN ° 
Telegrams: JOINTING ARDROSSAN 


CORRUGATED METAL JOINT RINGS. 
Made of Brass, Copper, Cupro-Nickel, 
Monel Metal, Steel, etc. 
Of any size and shape. 
For steam, water, oil and other pipe 
jointings. 


SOLID METAL JOINT RINGS. 


Made of Soft Copper, Soft Iron, Mild Steel, 
Monel Metal, etc. 

Of any size thickness and section, plain 

or serrated. 


For Locomotive, Diesel, and aero engines, 
hydraulic plant, etc., and for superheated 
steam joints. 


CYLINDER HEAD GASKETS. 

Of Solid Copper. 

For motor and Diesel engine work. 
COPPER-ASBESTOS JOINT RINGS. 


Of all types and shapes. 
For steam, raotor and Diesel engine work. 


MANGANESE JOINTING PASTE. 


Of best quality. Specially suitable for use 
in conjunction with Corrugated Metal 
Joint Rings. 


. a ee 5 i ae ‘ke -. »* : ail me ° = § : 
4 Slot 
VIANUEAG Fr 
Y & Li & YW  o C F he f & 


and 





- s 


< 


“ 
& 
an 

> 3 


Contractors te Admiralty 


Denarta 








a 


SOLID METAL JOINT RINGS 





Illustrated Catalogue on application. 


METALLIC DISC VALVES 
Multiplex dead-lift and flexible types. 
For air, circulating, hydraulic, etc., pumps. 


Made of Bronze and special Metals suitable 
for specific conditions. 


SLOTTED DISC VALVES. 


Hoerbiger and other types. 
For air compressers and pumps. 


Of Heat-Treated Steels, special-alloy Steels, 
and other Metals to suit specific conditions. 


FLEXIBLE DIAPHRAGMS. 


For regulating valves, reducing valves, etc. 


Made of all suitable Metals and to any 
design. 


SHIMS, LINERS & LOCKING WASHERS. 
Of all types and Metals. 


FIBROUS METALLIC PACKING. 


Of special quality. Suitable for high tem- 
perature and pressures. 
Adaptable to any size of stuffing box, 

8827 

















London Office : 
Shell-Mex House, 
Victoria Embankment, 
London, W.C.2. 
Telephone Number : 6826 Temple Bar. 


Telegraphic Address : 
BERRYC 


, RAND. LONDON. 











HENRY BERRY & C2 L® ceovonwoms, LEEDS 


Telephone Nos.: 75481 and 75482 





Telegrams : ‘“‘RIVETTER, LEEDS.” 


















PLATE BENDING ROLLS. 








PUNCHING AND 
SHEARING MACHINES. 











FORGING PRESSES. 









PLANT FOR BOILER SHOPS, 

STEELWORKS, SHIPYARDS, 

RAILWAY CARRIAGE AND 
WAGON WORKS, &c. 


PLASTIC MOULDING PLANT. 


8712 
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2. SPECIAL ALLOY STEELS FOR ALL: PURPOSES 


BCRP Eto ae 


OVS I 


— 


THOS. FIRTH & JOHN BROWN LIMITED 


_SEE ILLUSTRATED ADVERTISEMENT ON PAGE 22, JUNE 4. 


SHEFFIELO 


> ; 
~~. 





8218 






















Boilers : 


Economic 


Double Return Tube 
All Steel Sectional 
Locomotive type 


Waste Heat 
Exhaust Gas 


Ghomicail Plant 
Rotary Filters & Thickeners 





Davey, Paxman & Co. (Colchester) Ltd., 


Colchester. 
London Office : Aldwych House, W.C.2. 


Oil Engines—Land, Marine, and 
Locomotive 

Gas Engines 

Steam Engines 

Hydraulic Plant 

Paint Making Machinery 

Food Preparing Machinery 

Fabricated Welded Work 


8483 




































Sos Branches in London, Birmingham, 
Manchester, Leeds, Bristol, Nottingham, 
Leicester, Glasgow, Sheffield, Newcastle-on- 
Tyne, Cardiff, Dundee, Belfast, Dublin. 


THE SKEFKO BALL BEARING 
COMPANY LIMITED, LUTON 


"THESE WORKS WILL BE CLOSED FOR THE ANNUAL HOLIDAY ......... . 


«+e» &@ Yeminder that the August shut-down is not far ahead .... an excellent 


opportunity to replace your plain bearings with up-to-date ball bearing 


lineshaft equipment . 


waste of power and lubricant which is associated with plain bearings. 


Just consider: 


substantially reduced maintenance expenses. 


experiment this August? 
realise the savings possible. 
will bring a representative to help you with the details ... 
obligation is incurred. 


SASF bearings effect such savings that their cost is 
recovered under normal conditions in two years .... savings which have 
amounted in some cases to as much as 3% in power, 97% in lubricant, with 
Breakdowns due to hot bearings 


are impossible, and grease lubrication ensures absolute cleanliness. 


« no charge or 


-+» the opportunity to banish once and for all the serious 


If you wish to be convinced that GDS bearings can bring these economies 
in your Works, why not convert one length of shafting to SiS as an 

The cost will not be great, and you will quickly 
A word now to your nearest @0SF branch 





srawvwtaevsvetnh 


3483 


us 
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AT KEARSLEY Power Station 


The above photograph shows one of two panels of boiler instruments supplied, together 
with a Kent Q type recording and indicating condensate meter, for the new Kearsley 
Generating Station of the Lancashire Electric Power Company. 


George Kent, Ltd., have supplied indicating, recording and controlling instruments to a 
large proportion of recently installed steam raising plants, both in power stations and 
industrial undertakings. 


Their outstanding accuracy, robust construction and dependability have established them 
in such regard that they are frequently used as a standard of reference. 


The Kent Multelec temperature controller and recorder. 


Highly sensitive, yet powerful and robust, this important instrument will record or 
control temperatures ranging from minus 30°F. to plus 3,000°F., any change being 
shown on the recorder within two seconds of its occurrence. Multipoint recorders with 
distinctive chart readings are made for any number of points up to six. 


The potentiometric principle ensures perfect automatic temperature compensation and 
various features maintain accuracy at an extremely high pitch. 


This instrument is also available as a recorder and controller for pH or electrolytic 
conductivity. 


GEORGE KENT, LTD., LUTON, BEDFORDSHIRE ... LONDON OFFICE: 200, HIGH HOLBORN, W.C.!. ... JOHANNESBURG : P.O. Box 7396 ... PENANG : 
P.O. Box 321 ... PERTH, W.A. (Works) : 66/70, Railway Parade. Agents :—Melbourne: Messrs. Davies Shephard Pry. Led., Clarke St. ... Montreal : Drummond, McCall 
& Co. Led., P.O. Box 660 ... Sydney : Gibson Battle & Co. Led., G.P.O. Box 1595 BB ... Perth, W. Australia: Flower, Davies & Johnson Led., 413, Murray St. ... Wellington, 
N.Z. : Cory-Wright & Salmon , P.O. Box 1230 ... Bombay : W. H. Brady & Co.Ltd., Royal Insurance Buildings, Churchgate St. ... Calcutta: W. H. Brady & Co. Led., Mercantile 
Buildings, Lall Bazar ... Madras: Richardson & Cruddas, P.O. Box 1276 ... Cawnpore, W. H. Brady & Co., Ltd., The Mall ... Shanghai : Malcolm & Co. Led., P.O. Box 
2075 ... Jerusalem : Engineering Equipment Led., P.O. Box 152 ... Kingston, Jamaica: R. Aitken, 122, Tower St. ... Port-of-Spain Trinidad : Davidson-Arnott & Co.,Union 
Club Buildings ... Nairobi, Kenya: Gailey & Roberts, P.O. Box 667. Rio de Janeiro : Parson & Crosland Led., Caixa Postal 1382 ... Buenos Aires: Parson & Crosland 
Ltd., 465 Calle Defensa ... Ploesti Roumania: Walmsley, & Ing., Oculist, Strada Vasile Lupu, No. 13 ... Tokyo: T. Nakanishi P.O. Box 424 ... Rotterdam, Holland : 
Wm. C. Grootenhuis, P.O. Box 388 ... Copenhagen, D k: Hans Buch, 47, Nyhavn ... Lisbon, Portugal & Engineering Co. of Portugal, Rue dos Remorales 12. 








CLAO)K Gr ice py [ 





*“KM."" Flow Meter 
for all fluids. 





Automatic Boiler Control— 
Hydraulic Master Controller. 





RS/C Shunt Meter for 
Steam or Air. 





Venturi Recorder type A 


for water or sewage. 








The Multelec Controller for 
temperature, pH and electrolytic 
conductivity. 
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The importance o 


RUBBER ROLLERS 
FOR EVERY PURPOSE 


The Moseley plant for covering rollers is one of the largest 

and finest equipped in the country. Its capacity — =~ Dates for Beadle: NCD pail toes oe tinue. 

type of roller covering in any required material from the Po oo 

Bille HeALEPGS he hardest Valcanite. A century of reliability VANE MUSSER & SONS LTD 
: s sanite. A century of reliz 

sottest rubber to e hardes ulcanite century ' sRDCICR MAnCRReTEA. 12 


is moulded into every Moseley product. Branches London, Birmingham, Glasgow, Sydney (N.S.W ) 


\ 


If its RUBBER © see it's MOSELEY | 
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COPYRIGHTS 
RESERVED 


RADICON 


COMPUTATION 








REDUCERS FOR WHICH (¢fey 
THESE RATINGS HAVE 
BEEN COMPUTED ARE 




















Our Stock Radicon Worm Reducers are proving such a boon to all branches 
of industry that we have devised the calculator illustrated, which eliminates 
all the mystery frequently associated with gear selection and brings the means 
of accurate computation within the easy reach of all engineers who, while 
experts in their own particular spheres, do not profess to be gear specialists, 
It is not merely a novelty but an accurate means of determining the most 
suitable Radicon for any specific duty and at the same time indicating 
whether the unit eileaipd is one of our 29 stock alternatives. 

If at least one of these calculators is not in regular use in your Drawin 
Office, please write under your official letter heading, when we shall be gla 
to send the requisite number. 


DAVID BROWN & SONS 


(HUDD). LTD., HUDDERSFIELD 
ESTABLISHED 1860 
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I50RPM 


| 200RPM 


| 300 RPM 


A Rolling Mill Equipment recently supplied 
comprising a “Metrovick” 2,000-H.P. 
(4,000 H.P. peak) Motor with a“ Metrovick” 
Contactor Control Gear. 


The oscillograph reproduced above indi- 





cates the remarkably rapid acceleration 
and reversals attained on test. 


For complete Rolling Mill Equipments 
send enquiries to 


TROPOLIT 
Vickers IN 


TRAFFORD PARK --- MANCHESTER i172. 


METROVICK ELECTRIC ATIS() aie);\) LIGHTING 
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By courtesy of Messrs. Vickers-Armstrongs, 
Ltd., Barrow-in-Furness, we are able 
to illustrate an 8in. diameter spindle 
Horizontal Borer operating on a large 
marine gear case. 


” Whether the job Is big or small, ASQUITH 
HALIFAX 61258-9 SUPERIORITY earns the gratitude of 


GRAMS P 
Ry " roduction Engineers. 

DRILL” HALIFAX Operating convenience, sturdiness of 
design, selected materials and high class 
workmanship all contribute to the highest 
possible efficiency on all classes of work. 


Sizes: From \4 in. to 12 in. diameter spindle 
BUY AN ASQUITH 


WILLIAM ASQUITH LTD 


A.B.C.5T EDITION MACHINE TOOL MAKERS 
LIEBERS BENTLEYS HIGH ROAD WELL WORKS 


MARCONI INTERNATIONAL ot ALI i AX 


CODES 
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il HEAVY BUY CLUTCHES 











MAIN DRIVING GEAR 
complete with 
TOP TUMBLERS 
for Gold Dredgers 
fitted with 


HELE-SHAW 
MULTIPLE DISC 


CLUTCHES 
supplied by 


PLATT Brothers & Co. Ltd. 


GENERAL ENGINEERING DEPT., 


MA OLDHAM, EN atte" Old 
MAIn 3884 9 LAN D. “ Platts’’ Oldham 












Photo by courtesy 

of Messrs. 

Hadfield Limited, 
Sheffield 















































Machine Cut Double Helical 
Spur Gears. 

Totally Enclosed Worm and 
Spur Reduction Gears. 
Machine Moulded and 
Machine Cut Wheels any 
size and material. 

Heavy Haulage Gears. 


Send us your enquiry, we can 
offer a gear to suit your 
particular requirements. 







URQUHART LINDSAY « 
ROBERTSON ORCHAR L"” 


On Admiralty and Sapiecers 


War Office lists. BLACKNESS & WALLACE FOUNDRIES 


‘Telephone Nos. 4107, 8 & 9. Selgin = weeny Santee.’ hail DUNDEE 
FAIRBAIRN LAWSON COMBE BARBOUR, LTO., LEEDS AND BE LFAST 




























JUN - 
G. 

















ncing test which all Lancashire 
and Armature’ above 2 certain 
of 


ideal method 
throug" 


ancing 'S the 
rect balance at all speeds 
otor erates 


on Bearings 


lance eliminates wear 
and thereby reduces main- 
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HIGH LIFT TURBINE PUMP 


MATERIALS — WORKMANSHIP — SERVICE 
ALL OF THE BEST 





D)°0 Oe) DYN r-  OLOn ED YOKER GLASGOW 














ELECTRIC OVERHEAD prowl | 





COWANS SHELDON & CO... LTD., CARLISLE 


London Office: BUSH HOUSE, ALDWYCH, W.C.2 
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TAYLOR & CHALLEN 


PRECISION PRESS BRAKES 





An all steel machine, built up of 
rolled steel slabs, with a _ central 
gap in the bed, so that horning tools 
may be used without deflection. 
It performs operations of multiple 
punching, angle bending, and general 
forming on sheet or strip material. — 
A plate friction clutch permits the 
most delicate operations. 


TAYLOR & CHALLEN LIMITED, 
DERWENT WORKS——— 


BIRMINGHAM, 19. sae 


| STEWART’ 


* We design and build 
Hydraulic Presses for all 
purposes 























¥Y HYDRAULIC 
PLANT... 




















* High Speed Forging 
Presses up to 12,000 tons 
power 












DUNCAN 
STEWART 


AND CO. LTD. 



















LONDON ROAD IRONWORKS 


GLASGOW 


6,000 TON TYRE FORGING PRESS Telegrams : Telephone : 2,000 TON ELECTRODE PRESS 8734 
“ STEWART, GLASGOW ” BRIDGETON 3243-4-5 


LONDON REPRESENTATIVE: H. J. MUNRO, 25, VICTORIA STREET, LONDON, S.W.!. 






















Telephone: Victoria 2576 
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GRAFTON! 


STEAM « ELECTRIC 


CRANES 


ESTABLISHED 1880 








Telephone : 
DFORD 1499 


Tele era ms: 
“GRAFTON ” BEDFORD 





GRAFTON CRANES LID. 
BEDFORD. 














Conveyors. 


For illustrated advert. see page 43, May 21 


BARRY, HENRY & COOK, LTD., 


Engineers, ABERDEEN. 9051 














SIMOR-CARVES Multiple Drum 


“BOILERS” 












Sells 
9°" 




















Barton Power Station, Manchester, where two 200,000 Ibs. 
per hour Simon-Carves Multiple Drum Boilers are now 
being installed. 


RECENT ORDERS: 


HACKNEY BOROUGH ELECTRICITY 
DEPT. Hackney Power Station. 


MANCHESTER CORPORATION’ ELEC- 
TRICITY DEPT. Barton Power Station. 


CAWNPORE ELECTRICITY SUPPLY COR- 
PORATION. Cawnpore Power Station. 


AMALGAMATED ANTHRACITE COL- 
LIERIES, LTD. Great Mountain Colliery. 


RICHARD THOMAS & COMPANY. 
Ebbw Vale. 


SIMOM-CARVES LTD., CHEADLE HEATH, STOCKPORT. 


We have a wide experience of complete boiler house 
equipment and have installed Simon-Carves Multiple 
Drum Boilers at many important Power Stations. 
Recent important orders for boiler installations are 
shown in the accompanying list: The boiler plants for 
Hackney, Cawnpore and Amalgamated Anthracite are 
repeat orders. 




















LONDON OFFICE: 109, 





Fig. 834 for Belt Drive. 


KINGSWAY, W.C.2. 






VERTICAL TREBLE RAM PUMP 


MADE IN A LARGE RANGE OF SIZES FOR 
HEADS UP TO 300 FEET. 


AND THE FOLLOWING STANDARD SERIES 
FOR 450, 600, 900, 1200, 1800 FEET AND 
UPWARDS. 















Write for List No. 3E. 


JOSEPH EVANS & SONS 


CULWELL WORKS, (WOLVERHAMPTON) LTD. 


WOLVERHAMPTON 


"Grams ; 
esi Westcent, London.” 
: Holborn 109! 














"Grams: 





S ——— Wolverhampton.” 
w. 2 



























wv 


wv “— Lad A 
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FOR FEDERATED MALAY STATES 








. = BRIDGE BUILDERS 


at: 
pa’ 


4 rs = 





GALTON BRIDGE 


. - . with over a hundred 
years experience 


Galton Bridge, designed by Telforu, . ~ constructed 
and erected by us in 1829 and is still a feature onthe 
Stour Valley line of the L.M.S. Railway. 
cast iron to a span of 150 feet. 


HORSELEY-PIGGOTT are builders of bridges of all 
types for all purposes, some of which are illustrated 
here. 


HORSELEY 
PIGGOTT 


HORSELEY BRIDGE & THOMAS PIGGOTT, LTD. 
Horseley Works, Tipton, Staffs. 


London Office: 22, Carlisle Place, Victoria St., S.W.1. 





It is built of | 


PERRY 


ROLLER 
CHAINS 


| CHAIN 
‘(a DRIVES 


CHAIN 
COUPLINGS 





PERRY 4 CO.LID. 


TYSELEY 
BIRMINGHAM ff. 
ENGLAND 





| 


| 








Oo Oo ff 




















oo HEAD OFFICE & WORKS og 


oO MOTHERWELL oO 


Tel. Address: “ BRIDGE" MOTHERWELL 
Tel. Numbers: 40, 41, 42 





Pitre ~~ 
. Mi, ek Bee he eee | Oo 
Tel. Address : “ MOBRICOLIM ” SOWEST LONDON 


oO LONDON ADDRESS : oo 
82, VICTORIA ST.,S.W.I og 


Tel. No. : 4183 Victoria 

















BRIDGES. ROOFS. STEEL 
FRAME BUILDINGS. 

CRANE GIRDERS. CRANE 
GANTRIES. RIVETTED 
PIPES. KILNS AND TUBING. 
CHIMNEYS. TOWERS. 
PITHEAD FRAMES. PIERS. 
JETTIES. PONTOONS. 

DOCK GATES. CAISSONS. 
OIL STORAGE TANKS. 
WATER TANKS. TROUGHING. 
HYDRAULIC PRESSED WAGON 
END. SLEEPERS. GUTTERS. 


tye 


——— 





New Clyde Bridge—Motherwell 
REPRESENTATIVES ABROAD EGYPT 
NEW ZEALAND a 7. wr —< pant a! A 
SOUTH AFRICA THE TRACTOR CO. 
DOWSON & DOBSON, LTD OF EGYPT S.A-E. 
JOHANNESBURG CAIRO 


iz 
| 


NEILL, CROPPER & CO. 
AUCKLAND 


BRITISH LICENSED MAKERS 
JOINTLY WITH THE WHESSOE 
FOUNDRY AND ENGINEERING 
CO., LTD., OF DARLINGTON, 
OF THE PATENT “WIGGINS” 
FLOATING DAY PONTOON & 
BREATHER ROOFS FOR OIL 
STORAGE TANKS. THESE 
ROOFS EFFECTIVELY STOP 
EVAPORATION LOSSES AND 
ELIMINATE FIRE HAZARD. 








Supplied to all the Leading Football Clubs, Race 
Courses, Greyhound Courses, Baths, Piers, Pleasure 
Grounds, Zoological Gardens, &c., all over the world 


W.T. ELLISON & Co. Ltd, 
Irlams~-o’-th -Height :: Manchester. 


THE MOTHERWELL BRIDGE ann ENGINEERING CO., LTD. 
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= Noon oROOKE = | Testimony to the unparalleled 
Service accorded to users of . 


MANCHESTER 12 





| 
SIRIUS WORKS 
| 


The Luton Engineering Pattern Co., | 


PRINCESS ST. LUTON Phone 196. | 
FOR 


PATTERNS COMPRESSED AIR PLANT 
hecuree & Punctuality Guaranteed 








" ; PARKINSON & SWEANEY, LTD. 
1887 lt was our lucky dey Union Bridge Galvanizing Works 
if | a. ' Union Street, Ancoats, Manchester, 4 


SEND FoR , 
“ ” } en w were Messrs. oom & Wade, Ltd. O e? ; 
| “UBILEE CATALOGUE when we ere High Wecombe, ade, Ltd., 14th October, 1936 
recommended to use Dear Sirs,—We wish to write and express our appreciation of your service, and also 
the trouble which your representatives have gone to in order to help us when we have 
been in difficulties 

On Friday night last, one of our Compressors developed a knock and your Repre- 
a sentative on Saturday morning telephoned you to send a Fitter to dismantle the machine. 
Y On arriving at the works on Monday morning we were very agreeably surprised to 

| 














| Broomwade Compressors 











find your man had already arrived, located the trouble, and cured same. 

We cannot praise your man too highly for the efficient and effective manner in which 
he went about his job and got the Compressor running again for us in so short a time. 

We would also like to say that your local Engineers always go to a lot of trouble to 
give us that unparalleled service which is associated with the name of Broom & Wade, Ltd. 

Altogether gentlemen, we consider it was our lucky day when we were recommended 
to use your Compressors. Again thanking you, We remain, 

Yours faithfully, 
(Sgd.) F. A. PARKINSON 


OL ENGINES 


PUMPS and AIR COMPRESSORS 


THE HAMWORTHY ENGINEERING CO., Ltd., 
Works :—Poo.r, Dorset. 
76, Victoria Street, LONDON. 
Branches { 118’ Queen Street, GLASGOW. 


CASTINGS 
OF ALL DESCRIPTIONS 
UP TO 10 TONS. 








THE ENGLISH ELECTRIC COMPANY, LTD. 


"FQ T nN D p Y Bradford | 


N orma | Wo aa n q Compressor which unfortunately broke down at our Works. 
The breakdown itself caused us very grave anxiety, and it was a tremendous relief 
to be able to have the spares in our Works so that the repair could be put in hand 


cy. Ic Messrs. Broom & Wade, Ltd., 28th A t, 1936 

S. S. STOTT & CO.,) Back ts [Wea ange 
: a Engineers, oe : aC q g ain 0 Dear Sirs,—I would like to let you know how very much we appreciate the prompt- 
HASLINGDEN, : : ROSSENDALE. | ness in which you dealt with the despatch of the Connecting Rod and Bearing for the 


MCLAREN 


LIGHT WEIGHT HIGH SPEED || during last night 
I am glad to inform you that the Compressor is now working perfectly satisfactorily, 
D ! E $ E L 0 | L E ® G | a E $ and our foundry is back again to normal working. Will you therefore please accept our 
FOR EVERY PURPOSE 8557 thanks for the very valuable assistance which you gave us. 
Yours faithfully, 
J. & H. McLAREN, LTD. LEEDS, 10. For the ENGLIsH ELECTRIC .-., LTD. 

















(Sgd.) C. F. Wise 
Supply Officr—BRaDFORD 





SCRIVEN|T 


FOR 
MACHINE. TOOLS 


GROSTHWAITE FURNACES & SORIVEN 
MACHINE TOOLS LTD. 


York Street Ironworks, Leeds, 9. 





BROOM ¢ WADE LIMITED. HIGH WYCOMBE. ENGLAND. cso *-’ 























Bf} 


THE LATEST 


“FLUIFEED’ COLDSAW 


“FLUIFEED ” GIVES 
Very sensitive feed control. 
Infinite number of feeds. 
Automatic adjustment to section being cut. 
Increased life of saw blade. 
Quicker sawing. 


OTHER SPECIAL FEATURES. 


Patented Swivelling Vice. 
Covered bed slides. 
Centralized control. 
Vee-rope drive. 
Tecalemit lubrication. 


BUILT IN SEVERAL SIZES. 
Apply: 


NCBLE & LUND LTD. 


F elling-on-Tyne. 5064 


eatin 
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A 





Main 
and 


auxiliary 


— 


drives 





The English Electric Company have been responsible for the installation of 
heavy duty motors for the electrification of Iron and Steel Works and 
Rolling Mills in all parts of the World. The Company can supply the 





whole of the equipment required, for both main and auxiliary drives, and 
their wide experience is at your disposal. 


THE ENGLISH ELECTRIC COMPANY LIMITED 


Registered Office: QUEEN'S HOUSE, KINGSWAY, LONDON W.C.2 


WORKS: STAFFORD  - BRADFORD 


RUGBY -- _PRESTON 


Hyctroflex 


| Metal 





“ Hydroflex” Ballows draulic formation is the 
are le. geet onl method of manufac- 
than ones, ture which automatically 
and = give ive shack tests every bellows for 

better service. hidden defects in metal. 


The Drayton Regulator and 
Instrument Co., Ltd., 
West Drayton, Middlesex. 


SAFETY WHISTLES, 
VALVES. GAUGES. 


TEMPERATURE CONTROLS. 
REDUCING YALVES, PRESSURE REGULATORS 


Crosby Valve & Engineering Co., Ltd., 


41-42, FOLEY STREET, LONDON, W.1 








8733 














The CLYDE STRUCTURAL IRON CO., Ltd. 


Clydeside Ironworks, Scotstoun, Glasgow 
MANUFACTURERS OF 

Iron«Steel Roofs se el 

Workshops & 


c., & 
London Agents, GILLesPre & Co., LTD., Uecdenhau 
Buildings, 1, Leadenhall Street, 8.0.8, 8 





Electric Cr 


a 


ROYCE! 








BULL'SMETAL & MELLOID Co. 


HeaD OFFICE AND WORKS: Limited. 
YOKER, GLASGO W.4. 
TELEGRAMS: ‘ MELLOID, YOKER.’ 
BULL’S METAL.—Propellers, Bars, Sheets, Pumps, 
Rods, Valve Spindles,Condenser Stays & Plates,&c. 
MELLOID. (Reg. Trade Mark and Patented.)—Con- 
denser Tubes, Cooling Tubes, Boiler Tub:«, Stays 
and Plates, Fire-box Plates, Bars,Sheects, Valves,&«. 
WHITE METALS .—Babbhitt. Plastic, &c. 




















GWYNNES PUMPS LTD., 


THE PUMP MAKERS 


Gwynnes have been makers of Centrifugal Pumps 
for all services since 1849. Let us know what 
class of material you are pumping and we will 
recommend the pump most suitable for your 


requirements. 





’Phone: Riverside 3682. 


HAMMERSMITH, 











w .6 
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AUTOMATIC COUNTING 
VEEDER-ROOT 
COUNTERS 


MECHANICAL & ELECTRICAL 
—the most line 


highest 
standard of d 
reliabili Tat 








VEEDER-ROOT LIMITED. 
4-41, FURNIVAL STREET, | 

- London, E.C.4. | 
Telephone - « «= « CHANCERY 8635-6" | 
Tele. Address ‘Veedermeta, Fleet, London.8 | 


SUSPENSION THE BEST WORM GEAR 
LIGHTING 


ELECTRIC OR GAS 


The classic instance is the City of London | 
(gas & electric) which has been in use for | 
about 25 years, with the maximum of | 
efficiency, minimum of risk and obstruction, | 
and extremely low upkeep, besides lower | 
first cost than Poles. 








As* installed in 


City of London, Glasgow, Liverpool, Manchester 

Bristol, Hull, Chatham, [Eastbourne, Hove 

Guildford, Hertford, Boston, Windsor, Wands 
worth, Egham, Brixham, etc 


* lonzon E1zezmic Fry, 


BRIGHTON ROAD, CROYDON, SURREY. 


Telephone : UPLANDS 4871/2. 
Telegrams : “ Electric, Phone, Croydon.” 





MANCHESTER. 




















| 
| I Te: ON 


HOOK BOLT ADAPTER 


Patent No. 411400 } 
A girder clamp 
using two adapt- 
ers to each bolt 


with a thin loca- 
ting plate be- 
tween the two 
girders 











HENDERSON 


HOISTS and 
FRICTION 
WINCHES 








HANDLING PLANT 
OF ALL TYPES 





NO DRILLING OF . ' ; i ; 
GIRDERS Fig. 1043, illustrating an Electric Friction Winch 


8724 —30 cwt. at 125 f.p.m. 


HENRY LINDSAY 


47, QUEEN’S ROAD, BRADFORD 


‘Grams: “ Lindsay Phone Bradford.” * Phone: 6657. 






London Office 
12, Norfolk St., Strand, W.C.2 


Telegrams : 
“Cranes, Aberdeen.” 


Telephone: 
Aberdeen 3162 (3 lines). 
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ENTWISLE & GASS 


To tell you the. os 
truth about Earthing 72>" 





HIGH SPEED PLUNGER 


enemas ene 
Tel. “ Foundry, Bolton,”’ Tel. No, : 1950 Bolton. 


pre INERy 


VRC MAL 


























The Earthometer measures 
the total impedance of an 
earth-circuif as well as 

point-fo-point continuity 


Pamphlet No.978 gives full detail MACHINE CUT GEARS 


“40 


CHANGE WHEELS AND 
STANDS. 
1 
pa). yy 
Very Low Prices. Ask for Lists. 


SPUR GEARS 


Standard patterns for, all sizes, oval or + section 
arm. To 9ft. diameter.9 


MITRES AND BEVELS. To 9ft. Dia. 
PAPER AND RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 
CLEAN CASTINGS. Spur Geer Blanks 
from any of the above patterns. Balance, Wheels 
THE meaty FITTERS 


[By THOMAS GREENWOOD. 3/9 


a * ey 
| General Machine Castings made to Customers 
Patterns. Low Prices for Racin, Boring, Turning, 
Screwcutting 
ys - Send your en 8723 


Greenwood's Standard 
Gear Cutting Co., Ltd., 
NEW BOND STREET, HALIFAX. 


Telephone : 2492, Telegrams : “ Gearr.”’ 


Crown 4to, 32pp.-Paper Cover. Reprinted from ‘‘ ENGINEERING.” Price 2/6 Net. 


THE ELEMENTS OF THE LANCHESTER-PRANDTL 
THEORY OF AEROPLANE LIFT AND DRAG 


By H. MEDWAY MARTIN, Wh.Sc., F.C.G.1. 


“An account of this theory, elementary in that it presupposes no acquaintance with it 
on the part of the reader, but at the same time quite comprehensive.”—Science Abstracts. 
Lonpon: Offices of “‘ Engineering,” 35 and 36, Bedford Street, Strand, W.C.2 
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‘DARWIN IS 


SUPER HIGH SPEED 
HACK SAW BLADES 






OF PRODUCTION 


@ Owing to the special 
hardening and tempering 
processes used, they give 
many times the output of 
ordinary blades. 





Write now for full particulars of 
Darwins Hack Saw Blades, price 


lists and discounts. 


FITZWILLIAM WORKS: 


elephone: Sheffield. 44441. Te “Te al 


HEFFIELD - 


Prelal. =ale) 


4 rotate lela’ OFFfi. e Bush ale JSe.t Telels W C 2 






exot®. ; 





Above illustrated \ 


‘ie et | NEWTON, BEAN 





Uniflow Engine. 


irgig | & MITCHELL 
Telegrams: | DUDLEY HILL, BRADFORD, 
DUDLEY HILL.” YORKSHIRE 














Vones Fi LTEHS 


nAKE DUST pisappEP™ 
e 


Vokes Ltd., have evolved a system of filters 
which achieve a standard of efficiency far in advance 
of anything hitherto attained. Filtration with these 
remarkable units is practically 100% complete under 
all Service Conditions—not merely a Laboratory test. 
That is why they were selected by the Iraq Petro- 
leum Co., Ltd., for their £10,000, Pipe Line in 
the Far East. 

There is an ultra-efficient Vokes Filter for every 
industrial requirement—why not let us help to solve 
your problem ? 





Panel Unit installa- 
tion, size 6 x P 800, 
as supplied to Anglo- 
iranian Oil Co., Led., 
for supplying clean 
air toa large electric 
motor giving perfect 
filtration,no increase 
of temperature and 
minimum water - 
gauge. 





VOKES 


LIMITED 


VOKESACESS HOUSE, 
95-105, Lower Richmond Road, 
Putney, S.W.15. 










"Phone : "Grams: 
Putney ** Vokesacess, 
5851-2-3 Put, London.” 
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ELIMINATE 
FRICTION—VIBRATION 
LUBRICATION—WEAR 
NOISE 


A bearing for ALL OSCILLATING 
MOVEMENTS which also provides an air- 
tight joint for liquids or gases and electrical 
insulation. 

Already the uses of “SILENTBLOC” 
Bearings are innumerable, yet daily, engin- 
eers are discovering new applicationsfor this 
great trouble and money-saving invention. 
The lasting value of “SILENTBLOC” 
Bearings has been proved conclusively over 
the past seven years. Over 25,000,000 now 
in use. There is a size for every purpose. 


Let our technical experts co-operate in solving your 
problems of vibration and noise | 


Si LE NTBLOC LTD " Guan LADBROKE ROAD, ee ae 


WORTHERN REPRESENTATIVE :— R. A. Rogers, 15, Buckingham Rd., Cheadle Hulme, Stockport 
Telephone CHEADLE HULME 251 








t 











reyT RASH BANISHED 


by ROZALEX 


BIG ENGINEERING FIRM WRITES :— 


‘In two years cases of “oil rash’”’ have 
disappeared as a result of using Rozalex.’ 





ROZALEX, a protective film for application to the hands 
BEFORE work, prevents dirt and injurious substances coming into 
contact with workers’ hands and makes washing after work easy. 


ROZALEX was perfected by a Manchester firm, after long 
research, to combat Dermatitis in their own factory. It was so 
strikingly successful that it was put on the market in response to 
numerous requests. And its regular use has developed over seven 
years on results and recommendations. 


ROZALEX is recommended by the medical profession. It 
will save manufacturers and municipal undertakings 
time, labour, dislocation and the payment of compensation 
claims, and so justify a reduction in insurance premiums. 


ROZALEX 


the proved, protective ‘ film’ for application 


to the hands before work 








~ t chromium-plited Rex 9018 
fr sowing For FREE SAMPLES and particulars write to : 
on “coma factory ROZALEX LTD., 45, Cross Street, Manchester, 2 








METAL STRUCTURAL WORK 


is made with an incorrodible pigment with flaky 


**Ferrodor ”’ 


particles which overlap one another like the scales of a 
fish. An average coat consists of twenty layers of these 
interleaved pigment particles, bound by, and them- 
selves protecting intermediate layers of the 
medium. Wherever the country, whatever the 
climate, ‘‘Ferrodor’’ Ore Paints afford an 
efficient shield for steel structural work 
because they are opaque to ultra- 
violet light and highly resistant to 


GRIFFITHS BROS. & CO. LONDON{LTD. 


Paint, Enamel ani Insulating Varnish Specialists 
Macks Road, Bermondsey, London, S.E.16 
Booklet on request. 
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moistureandatmosphericcorrosion. 





‘FERRODOR’ ORE PAINTS 


afford lasting protection and 
reduce maintenance 


in NATURAL STEEL 

GREY, BRIDGE GREY, SILVER 

GREY, NATURAL PURPLE. 
FINISHING SHADES 
Supplied in all colours. 





: BERmondecy !15! 
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FLEXIBLE 
COUPLINGS 


a” og 






The selection of the correct ype of 
Flexible _ ~ e protect Driving 
and Driven inery from shocks, 
sudden overloads, misalignment, etc., is 
of the greatest importance to ensure 
Highest Efficiency In Power Trans- 











mission. 


oe new catalogue CF. 335 lists all 
of Couplings and gives essential 
Riveiaslon respecting their application; 
: includes particulars of design, power 
outputs, dimensions and prices of all 


and Users of all classes of machinery. 


Ask for Catalogue CF. 335. 


(ENGINEERS) vr F BRADFORD 


Celephone - 490/ Sunes Celegrams -"cROFTERS, BRADFORD 
LARGEST SOLE MAKERS OF MILLGEARING PRODUCTS 
“CROFSTEEL HIGH QUALITY STEEL CASTINGS 

















Standard Couplings (Rigid and Flexible) 
and will prove invaluable to Designers 


HIGH SPEED 
DIESELS 


MARINE AND 
STATIONARY 
ENGINES 


RANGE: 
24 to 72 B.H.P.— 
1,000 R.P.M. 
2 to 6 Cylinders. 
60 to 240 B.H.P.— 


900 R.P.M. 
3 to 12 Cylinders. 





4-Cyl. 80 H.P. Engine with Reverse and Reducing gear. 


Full particulars from the Manufacturers : 
GLENIFFER ENGINES, Ltd., ANNIESLAND, GLASGOW, W.3. 
Telegrams ; “‘ Glengine, Glasgow.” 8136 








Accuracy & Durability | 


are outstanding features of our work. 
High-class engine and boiler fittings 
are a specialicy. 

We shall be pleased to submit quota- 
tions for your particular requirements. 


ENGINEERS MILL & COLLIERY 
FURNISHERS. 
MANUFACTURERS OF 
ANTI-FRICTION METALS. 
All classes of Non-ferrous Ingots. 


INDIA. RUBBER AND ASBESTOS 
GOODS. 


22) 1A 

















Me 


BRASS AND !IRONFOUNDERS. 


PEGLER & LOUDEN Ltd., 


54-60, Brown Street GLASGOW, C.2. 
Telephone : 3240 CENTRAL. Telegrams: GUNMETAL. 
POTTS 


Piiicnsusenenenensenenenenl 








Ground thread 
taps e ee e produced by 


methods that ensure 
faster tapping aswell 
as longer life..... 

















“BATH ” taps, every one of them, 
are the product of long and 
specialised experience. The selec- 
tion of the steel, all the special 
heat treatment processes and the 
thread-grinding (which is per- 
formed after heat treatment) are 
under the control of a manufactur- 
ing system that permits only of 
superlative quality. 


THE RESULT: Long Life, 
Accuracy of Taps, Higher | 
y Operating Speeds, 
Duplication of Tapped 
Hole Size. 

May we send you full 
details ? 


THE NAME THAT STANDS FOR BETTER TAPS 


SOLE AGENTS: 
FREDERICK POLLARD « C°LT° LEICESTER, ENG. 


MACHINE 
CUT 
WHEELS. 


WORM AND SPUR 
REDUCING GEARS. 


TheREIDGEAR CO. 


" LINWOOD, 
near PAISLEY. 























Phone No.: 27534/5. Grams.: Corona, Leicester. 





CRANES 


FOR ALL TYPES— 
Send us your 
enquiries. 









M “Liking, Leicester." 














oan 
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Budenberg Gauges 


A 
GLENN 
GS 6) 2S 


For every purpose. In every size. 


For every pressure from 1 in. of 
water column up to 40 tons per 
square inch. ee 


Budenberg Gauge Co., Ltd, 


Broadheath, near Manchester, 
Manufacturers of Dial and Self-recording Instruments 
for Pressure, Temperature and Speed. 








OAKEYS 


EMERY CLOTH, 
ECONOMY COILS, 
REINFORCED DISCS 


We manufacture Abrasives 
Lllin gton 












to fulfil every requirement. 
The continued maintenance 
of their supreme quality, 
durability and satisfaction to 
the user enhances the world- 
wide reputation of the name 
of Oakey, enjoyed for more 
than 100 years. 


John Oakey & Sons, Limited, 
Wellington Miils, London, S.E.1 


Telephone: WATerloo 4206. 
Telegrams : “‘ Oakey, Lamb, London.” 










commnennem as\\y 

















Specialists in 
HIGH PRESSURE 
STEAM PIPEWORK 


Nothing in the way of High Pressure 
Steam Pipework comes amiss to us. 
Two of the unusual shapes made in 
our Millwall Works are shown above. 
Possessing, as we do, a thoroughly up- 
to-date plant and wide experience in 
the manufacture of H.P. Steam Pipe- 
work, we are admirably equipped for 
supplying your requirements. 


Enquiries should be sent tos 


LE BAS TUBE CO. LTD. 


Dock House, Billiter Street, London, E.C.3. 


Cyclops Works, Millwall, London, E.14, 


Manchester : Belfast ; Glasgow : 
16, Deansgate. 45, Rosemary Street. 33, Robertson Street. 





6227 





* 
ee 








The King Edward VII Bridge, Newcastle-on-Tyne. 


THE 


CLEVELAND BRIDGE 


AND 


ENGINEERING CO., LTD., 


Bridge Builders and Gereral Contractors 
for Public Works. 





ENGLAND. 


DARLINGTON §:;.,,,, 3 
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ELECTRIC_ TRANSPORTERS 


: ey. e cae ei 
i Oy otuieig , : * ie = / ees: er ee eed 













24 TON ELECTRIC TRAVELLING 
GRABBING ORE TRANSPORTER, 
SPAN 110 FEET, SUPPLIED FOR 
THE EAST MOORS WORKS, 
CARDIFF, OF THE BRITISH 
(G.K.B.) IRON AND _ STEEL 
COMPANY. 


STOTHERT & PITT, LTD., BATH, ENG. 


: ° T : 
Telephone : LONDON OFFICE: 38, VICTORIA ST., S.W. | a 


Telegrams : STOTHERT, SOWEST, LONDON. oss 
+) 


















































Makers of 
all kinds of 


Steam and Motor Driven 
Air & Gas Compressors 


and 


Hydraulic Plant 








A 


Illustration shows 
Steam-Driven, Two-Stage, Double-Acting 
Air Compressor 


Capacity 1,000 cub. ft. free air per minute to a pressure 
of 100 lbs. per sq. inch. R.P.M. 362 


























Fullerton, Hodgart xe Barcla 


¥VL A ‘ WO ae - S 
PAISLEY, SCOTLAND 
















i 


POT ee 


J 
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A ROSEDOWNS 

Dowble-A ction Press for baling all 
eiasses of light iron and steel scr 7p. 

Capacity up to 30 bales per hour. 


Every type of press for use in the baling and bundling 
of scrap metals is produced by Rose Downs. The 
double or triple action in the presses illustrated com- 
presses the scrap in different directions, thoroughly 
interlocking the pieces of metal and making compact 
bales without any necessity for wiring or hooping. 


ROSE - DOWNS & THOMPSON - LID - LONDON AND HULL 


atk} 


iy RR iit tme — 
i 
PUR aes -—_ | 


ee ee ae 


ear 


5 
é 


.., 


en 


4 ROSEDOWNS 

le - Action 

Press ied to - Pe aypenen 
Salvage rtment ling scrap 
tins oe eine from household refuse, 
Semepetor ccrae « and any light material. 


Capacity over 20 bales per hour. 


PRESSES TO TREAT :— 


Light and Heavy Steel Scrap up to an inch thick. Tin Shearings and 
Clippings. Scrap from Stamping and Pressing Plants. Waste Tins 
and Destructor Scrap. Automobile Scrap. Scrap Wire and Springs. 


(7 Presses supplied to Birmingham Corporation Salvage Department.) 40 
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FOR enna serena, FIT 


' THE NEW PATENT 


-EVNFLO- 


AUTOMATIC TELL-TALE 
LUBRICATOR 














Housings for automatic 
scale mechanism were 
formerly of white- 
enamelled cast iron. 
This added enormously 
to their weight and in- 
creased transportation 
and demonstration 
costs. 


As its name implies, this lubri- 
cator will deliver lubricant at 
a UNIFORM controlled rate— 
this hitherto unrealised feature 
is now secured by the novel use 
of two independently housed 
springs controlling respectively 
two concentric plungers of 
unequal diameters. 





The use of white 
Beetle not only reduces | 
the weight to manage- 
able proportions but 
eliminates the chipping | 
which marred the 
appearance of the old 
enamelled scale. 





RESULT 
Perfect lubrication 
Maximum economy 

_ Minimum attention 








Supplied in polished Gun Metal or Steel Blued | Enquiries to :— 
or Plated—made from pressings. THE 


Apply for full, particulars and prices from your BEETLE PRODUCTS co. LTD. 


nearest factor or write direct to: 
The Sole Makers Division of BRITISH INDUSTRIAL PLASTICS LTD. 
Ideal House, |, Argyll Street, London, W.!. 8909 
Popes Lane, Oldbury, Worcestershire. 
Chronicle ie ae Corbecsties Street, Manchester. 








TRIER BROS. LTD. 


%, VICTORIA STREET, WESTMINSTER, S.W.1. 
8959 





























STANLEY | 


ESTABLISHED 1853. REG. TRADE MARK. 


STANDARD THEODOLITE 





This instrument is specially desi 
for the all-round general use of the 
Engineer and Surveyor. 


Its outstanding features are 
SIMPLICITY and STRENGTH 


The quick-setting head fitted to the 
base plate, enables the instrument to 
be instantly set so nearly level that 
less than half a turn of the screws 
brings it into true position, thus saving 
time in setting up. 


W. F. STANLEY & CO., LTD. 


Head Office & Showroom : 
286, HIGH HOLBORN, LONDON, W.C.1 


Makers of SURVEYING INSTRUMENTS, DRAWING INSTRUMENTS DRAWING 
BOARDS, TABLES, Etc. PLANIMETERS, SLIDE RULES, ANEROIDS, 
METEOROLOGICAL and NAUTICAL INSTRUMENTS, Etc. THERMOMETERS 
OF ALL KINDS. DRAWINGS and PLANS COPIED, ENLARGED or REDUCED 


QUICKLY. 
— Catalogue “‘ P3 sent post free on application — 9704 









WELDED AND 
RIVETTED 
STEEL MAINS | | 


We are specialists in the manu- 
facture of all classes of Struc- 
tural Steelwork, Tanks for oil, 
water, etc., Gasholders and Gas- 
works, Plant, Boilers, etc. 


CLAYTON, SON & Co. Lp. 
-conten” LEEDS, «. scowsctis 
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| i é EREVER local ¢ohditiois tetider 
6 em=— navigation difficult’ or “dotbtful, 
there is need of Thornycroft experi- 

; ence and resources. For more than 70 years 
every ay we have made.a close study of world-wide 
, marine requirements and supplied vessels 

for service from the Arctic regions to the 


xperience. Tropics, 


One excellent example is the S.S. “ Robert 
Coryndon,”’ a 207 ft. shallow draft passenger 
vessel now on Lake Albert, Uganda. 
Much skill was displayed in ‘the con- 
struction of this..boat, at. our, South- 
: = ampton yard, where it was-dismantled 
z ef GT conde ee. lar. 3 * Sa9479 4 and packed for shipment to Mombasa. 
= 2. oe ee iis. = | ~*~ ~~ The size and weight of each component 
= RE - ome — . NOOR was strictly limited to allow of transport 
t | — > ed ‘ UTES: ig een § by rail and motor lorry a distance of 
; me Seer 700 miles to the shores of the Jake. Here 
| ss oom?” # ©6tthe vessel was re-erected by native 
: = labour under.the supervision of our 
. experts, and. its. subse- 
quent satisfactory ser- 
vice is a proof*of our 
ability tosatisfy the most 
difficult requirements. 


yo 





Illustrations show: 


(top) Native workmen re-ereat- 
ing the vessels (centre) the S.S. 
‘“Robert Corynidon”’ on Lake 
Albert; .. (bottom). numbered 
parts before dismantling at otr 
Southampton yard, to facilitate 
re-erection. 






& -CO., LIMITED, 


WOOLSTON WORKS, SOUTHAMPTON 
and at Thornycroft House,.London,.S.W.1. 


























JUST PUBLISHED 


THE CUNARD WHITE STAR QUADRUPLE—SCREW LINER 


“QUEEN MARY” 


In Imperial Quarto 78 pp. with 5 large 
folding Drawings and 179 Illustrations. 


Price G/- net 


Parcel Post in United Kingdom 6/6 
. | Book Post (abroad) 6/8 




















Offices of “ENGINEERING,’’ 35-36, Bedford St., Strand, London, W.C.2. 
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SPLENDID— 


FACTORIES 
& SITES 


For DISPOSAL at 


TYNESIDE, JARROW, NEWARK 
WEDNESBURY, WALSALL, SHEFFIELD 
THAMES SIDE, APEDALE, STAFFS 
WREXHAM, WHITEHAVEN, LIVERPOOL 
ECCLESFIELD, RAWCLIFFE BRIDGE 


These Factories and Sites are in exceptional 
positions and have first class manufacturing 
and distributing facilities 


FULL PARTICU LARS FROM 


THOS W. WARD Li 


ALBION WORKS, SHEFFIELD 


Grams: FORWARD Phone : 2300! (10 lines) 
4056 





(Regd. ‘Trade Mark) 


ELECTRIC MOTORS, 


PUMPS & FANS 


DELIVERY 
FROM 
STOCK 


Write Dept.“ S”’ 8 
MARELLI & CO., LTD. 
Artillery Row; London, S.W. | 


Telephones: Telegrams: 
ViCtoria 3476/7. ARELLI, LONDON 
















USED IN hese —_ se 
EVERY CLASS Unit - Constructed 


Pressed ‘Stee! Tanks 


OF INDUSTRY _ mates 


Sizes from 220 gallons 
upwards. 


BRAITHWAITE 


Pressed Steel Tanks 


Consult the Braithwaite Technical 
Advisory Service. 


BRAITHWAITE co. 


ENGINEERS LTD. 
23, _Horseferry House 
Westminster, London, S.W.!. 




















































|— LARGE FRICTION 
SLIPPER} 


COVERS OF LARGE 
GAN BE 
REMOVED 


“SUREGRIP” RIM FRICTION CLUTCH. 


FRANK » WIGGLESWORTH & CO. LTD 





———]), SHIPLEY * YORKS -—— 

















Tom MOST IMPROVED AND 
ACCESSIBLE RIM FRICTION 
BE CLUTCH YET MANUFACTURED 


SURFACES OF | 
BONDED SHOWN PARTLY 
ASBESTOS WITHDRAW i 
FROM THEIR 








SHIPLEY LET US SEND YOU OUR “ CLUTCH, 
1666/7/8 | FRICTION CLUTCH CATALOGUE | SHIPLEY” 


ee 











7 plsialelalalek (SG 


|TRANSPORTER CRANES 


|| Industrial Brownhoist bridge transporters and un- 


loaders are built in capacities to handle up to 15 


‘Itons of coal, ore or stone. The one shown is 


equipped with an Industrial Brownhoist 6 ton lime- 
stone bucket, Other products include locomotive 
cranes 6 to 200 tons capacity, dock machinery, erection 


_|cranes, railroad breakdown cranes, and pile drivers. 


INDUSTRIAL BROWNHOIST CORPORATION 
BAY CITY, MICHIGAN, U.S.A. 


BROWNHOIST 
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Typical Booth Overhead Crane 
Equipment for a super-power 
Main crane 120 tons, 
auxiliary hoist 12 tons. 
iary crane on separate track 


station. 


25 tons. 


We make every type of electric 
and steam cranes and specialise 
in handling-equipment of all 


kinds. 


WRITE FOR ss NEW BOOKLET, 


RANE LORE.” 


JUNE 25, 1937.] 


an A 


e ti © 
Lt cut" 


B/N fart rg 


Auxil- 


JOSEPH BOOTH 
& BROS., LIMITED 


ENGINEERS & CRANE MAKERS 


RODLEY, LEEDS 











Wire 
Tubes 
Sections 


* 


The yellow metal with the steel character 


TUNGUM SALES COMPANY LTD. 
Iddesleigh House, Caxton Street, London, S.W.| 
Phone : Victoria 3509 (2 lines) 

3009 











E-¥: {og 


INTERNAL 
Ee) WN a (e)ci 


The illustration shows 250,000 
kVA duplicate busbar S & C In- 
ternal Isolation switchgear in the 


service ofa Midlands undertaking. 








CG EAR 






S & C Duplicate Busbar Internal Isolation Switchgear offers the 
simplest method of selecting busbars. The switch is operied, the 
isolating carriage is lowered, the circuit breaker is rolled back on 
castor action wheels ; the isolatorg@re again raised, the switchs 
closed, and the operation is complete in the minimum time. 


Catalogue Section No. 23 describes this switehgear in detail, May we send you @ copy? 








New Zealand 
Altiance Electrica! 
Co. Led., 

Custom House 
Quay, Wellington. 
Canade 
Peacock Brothers 


Led, University 
Tower Puildine. 


mew TA: 
GWITCHEEAR % Cawa NSE lee 


Old Trafford (4) Mani 














Sh é 


46-RA 


NGE UNIVERSAL 


VOMETER 


Fo v comprehensive facilities for electrical testing 
the model 7 Fcc ng is unparalided. It is a self-contained 

A.C./D.C. multier meter ee 46 meee whkh ide for 

measurements and D.C. am s and ToS also 
~ epeprecomente < of rolliltctnd conan, nudien frequency power 
The y Slee. to B.S. ist grade Owing to 
its h- movement low current consump- 


d through 
Widectoqnptrection ensures betting preci: 


rae ae 


Resistance Range. Ex- 





BRITISH MADE 
The 36-vange Uniocrsal Avometer 13 gns. 





t Unit measure - The 22-vange D.C. Avometer - - - Dgns, 
weate doa 1/1000 tb Carrying Cases - £1 
ohm) 10/- extra. Deferred Terms if desined. 
Write for descriptive pamphlet 
“The AUTOMATIC COIL WINDER & ELECTRICAL 
ited.. Winder House, Redes Stre S.W.l 
*Phone : Vi 3404/7 
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STREAM & RIVER 
GAUGING 


<n (A . 
4. = 5 1 fe »° “ 
Bs an Res 2 CDI =) eS 
oe see “7 
SS op 
or % q 
Se — a ae 
iy = ee A Fe 
WYER aS ole 
Cath ae pe ese Yi) 
Write {0 Booklet fos >= West NE 
THE LEA RECORDER Co iro. MANCHESTER: 





1 py if 
Ct oor 





AIR 
COMPRESSORS 


WORTHINGTON-SIMPSON, LTD., 
QUEEN’S HOUSE, KINGSWAY, W.C.2. 

"Phone 8764 
Holborn 4271 


‘Grams: 
* Pumping, Westcent.’ 


(;overnors 


(PICKERING TYPE), and with 
“SMITHS " PATENT KNOCK-OFF GEAR 
Simple. Efficient. 
Jockey Pulley abandoned. 
Operates should Governor 
stop from any cause. 


















Pollock, MacnabaHighgate 
SHETILESTON, 
GLaAsaow. 





8683 
Makers to War Office and Admiralty, 











Va.ves, Cocks, 
AND FiTTINGS 














BODLEYBROS.*CO..L> 


Est. 1790 —————- 
General Engineers and Millwrights, 
iron and Brass Founders. 
OLD QUAY FOUNDRY, 


EXETER. 


Telegrams : “ Bodley, Exeter.’ 
Telephone : 2189. 







UIOK DELIVERIES 
——_— o_o 
Special 
Attention giver 
to Breakdowns. 

7226 
ee 


ENQUIRIES SOLICITED 


Ow ADMIRALTY LtBT. 








HEENAN AND FROUDE, LIMITED 


Froude Dynamometers, Heenan Electric Dynamometers, Complete Equipment of 
Test Shops, Water Coolers, Oil Coolers for Transformer and Quenching Oils, Air 
Coolers for Ventilating Turbo-Alternators, Air Filters, Air Heaters, Heat 
Exchanges, Refuse Disposal, and Utilization Plants, Mechanical Balers for Scra 

and Salvaged Material, Wire and Strip Forming Machines, Structural Steelwork 


WORCESTER, ENGLAND 


GEIPEL 


ELECTRIC CABLE, MOTOR STARTERS AND 
AUTOMATIC CONTROL; The “RAPPER” Tool, STEAM TRAPS 


Head Office: 156-170, BERMONDSEY S7., London, 8.E.1. 
Cable Works: WEMBLEY, M’sex. 8611 














WILLIAM GEIPEL LTD. 








SS 

















REVVO PATENT BALL BEARING 
Swivel Castors 


designed and made by specialists. 
Revvo Castors are offered in a wide 
range of sizes with drop forged 


and pressed steel swivelling parts. 
There is no centre pin t0 bend or 


break and each unit is a real engineer- 


ing job. 
Send for a copy of our latest catalogue. 














THE REVVO CASTOR CO., LTD., 
Archdale Works, Blechynden Street, 
London, W.11. 


Phen 191 Pe Street 
ie - . ° 
Birmingham. 


LADbroke 2609. 









































HARWICH-ZEEBRUGGE 
TRAIN FERRY 


(SIX OR SEVEN SAILINGS PER WEEK) | 


An all-rail route between stations in Great Britain and 
stations in most Continental countries for through truck 
loads of all kinds of freight. The consignments, not being 
subject to transhipment at the ports, are much less likely to 
be damaged; a minimum of packing is needed and time is saved 


For full particulars, see special booklet obtainable from Continental 
Traffic Manager, L-N-E-R, Liverpool Street Station, London, E.C.2 


FOR TRADE WITH 
THE CONTINENT 














WAN Hl 
UH 




















PETER-wrn 
ONE EXCEPTION 


With one exception Peter is an 
ordinary little fellow. Chubby, like- 
able, just five-and-a-half, full of life 
and fun and on occasions—be it 
admitted—of naughtiness. 
rather 


Just now Peter's important 


for this is his first term at school, and | 


he’s grappling with the intricacies of 
“ABC" and “ Twice-Two :” difficult | 
subjects to oll men of Gve-cnd-o-ball, 
but even more difficult in Peter's case 
because—bad luck—he's totally blind. 
That's dis :Que Eaeeption. 


Peter learns reading, writing, and 
through the 
** Braille "—dull stuff compared with 


the coloured picture books of most five- | 


‘rithmetic medium of 


and-a-halfs. However, he’s a stout lad is 
Peter, and he's making great progress. 
Would you like to know more about | 
himi?. How, in’ spite “of This “One | 
Exception,” he is being educated and, 
when older, technically trained and | 
usefully employed. 


There is a long waiting list of “ Peters ” 
throughout the British Isles, for whom | 
training and accommodation must be 


provided in the immediate future. 


Will you help with a donation or 
annual subscription? Any sum, large | 
or small, will be gratefully received. 

Here is a suggestion. Your eyesight is 
worth 3d. a year to you. Send Peter 
and his handicapped pals 3d. for every 
year you've had it. Now, please, in 


case it slips your memory. Good idea? | 


The Chairman, 
SCHOOL FOR THE BLIND 
(Founded 1838). 


SWISS COTTAGE, LONDON, N.W.3. 
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Between power and production. .| 


HENDRYS 


Laminated 


belting... 


Made up to 1” thick from solid leather in a single ply and in any width up 
to 48” every Hendry belt is endless, there being no metal or cemented joints 
to cause vibration. And, being made from leather, a Hendry belt gives a 
smooth, elastic drive and lasts longer because it does not disintegrate. Ideal 
over small pulleys and for heavy-duty main drives Hendry belting will give 


you efficient power transmission. ‘Consult us on ‘your Belting problems. 





SUMMING UP 


@ Flexibility, elasticity, absence of per- @ Extreme durability and economy 


manent stretch. @ Ideal over small pulleys. 


@ No fasteners —endless—vibrationless. @ Made of solid leather any width and 


@ Natural cling, no slip. up to I inch thick in a single ply. 


MAXIMUM POWER TRANSMISSION 





Sole Manufacturers: JAMES HENDRY LTD., BRIDGETON, GLASGOW. 


Branches: 


London, Birmingham, Manchester and Johannesburg. 

















SPECIFY CW)RIGHT(S) GALORIFIERS 
MAXIMUM THERMAL EFFICIENCY 

































Tilustration of a 4000 gall. STORAGE CALORIFIER. 
Casing, 8ft. diam. by 14ft. 6ins. long. Live Steam Battery, 220 sq. ft. 
Exhaust battery, ‘300 sq.ft. Recent! y supplied to THE LONDON | a 
INSTITUTION, Stoke-on-Trent. Ako Great Bark CoLony, B 


WRIGHTS FORGE & ENGINEERING CO. LTD., 


8753 
TIPTON, STAFFS saignins 


















Phone : 
TIPTON 1694 








Wear is virtually 
non-existent 





Trade Mark The absence of frictional contact in the working 
chambers and the eliminatian of Pistons, Valves, 
Eccentric Drumsand Sliding Vanes result in Northey- 
Boyce Compressors and Vaccum Pumps being virtually 
“*wear-free.”” No Cylinder Lubrication being neces- 
sary, Oil Free Air is obtained without filters. 

Write nei illustrated brochure. 


y-Bo Oye ce 


TELEPHONE. PAR ONE I8t2 





N orthe 


ROTARY ENGINE 


PARKSTONE once 


Sole Distributors of Northe 
HEATLEY & GRESHAM L 


urposes— 


yce Gompressors and Exhausters for Railway brakin 
40, iN, S.W.! 


WOOD STREET, LON 














HAND. LIFTING. APPLIANCES 


HOISTS - WINCHES 
OVERHEAD RUNNERS 
CRANES, &c. 


For Oparating 














— 
PURIFIER COVERS 
DAMPER DOORS 
TURBINE COVERS 
MANHOLE LIDS 
FIREPROOF CURTAINS 


YOUNGS 


LIFTING APPLIANCES 
Ryland Street Works 
BIRMINGHAM, 16 








es 





ay OF : 8953 
PULLEY BLOCK 
SCREW. AND Hiy ULIC JACKS. 
RAIL BENDERS, PRESSES &c. 
RAILWAY, TRAMWAY, GARAGE AND 
GENERAL CONTRACTORS’ TOOLS. 





TELEGRAMS : OLDENS, BIRMINGHAM 


TELEPHONE : EDGBASTON 2301 WRITE FOR CATALOGUE No. 18/41. 
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MOBILE ELECTRIC 


For stacking, transporting, loading, 
loading-off, etc. 

Low power and maintenance costs. 
Easy to operate and lively. 
Maximum safety in handling. 
Robust design and comstruction. 


Six sizes 7} cwts. to 5 tons. 


(Cable-fed, petrol-electric and diesel- 
electric types.) 


TAS. TATE 2 COMPANY 
la nu fa turing Engineers 
RY WORKS, BRADFORD, ENGLAND. 


7647 











PLO" 


HIGH-SPEED— 
CARBON—and 

ALLOY TOOL STEELS 
CASE HARDENING STEELS 
AUTOMOBILE and 


AIRCRAFT 
IN. SHEETS, 
STRIP, CASTINGS, 
FORGINGS, 
STAMPINGS, &c. 


BROWN BAYLEY’S 
STEEL WORKS Ltd., 
SHEFFIELD 9. 

















ENGINEERING | 
DIRECTORY 


Sist EDITION 


It is compiled from current advertisers’ in 
ENGINEERING, \and also contains the Tele- 
graphic Addresses, Key to same, Telegraph 
Codes, Telephone Numbers and List of Trade 
Names used by Advertisers. 


There is also a Glossary of Equivalents in 


German, French, Spanish and Italian. 


A copy will be sent Gratis 


on application to :— 


ENGINEERING 


35-36, Bedford St., Strand, London, W.C.2. 



































The MILL that has Stood the TESTof TIMF 
IMPROVED GIANT GRIFFIN MILL 


THE MOST EFFICIENT UNIT FOR PULVERIZING :— 
Portland Cement, Limestone, Coal, Slate Waste, 
Basic Slag, Phosphate Rock, Ores of all kinds. 


FINISHES IN ONE OPERATION. 
BRADLEY PULVERIZER CO. 


(imCORPORATED WITH LIMITED LIABILITY IN U.s.a.) 
37, Walbrook, London, E.C.4. 


Tel. : Mansion House 6084, Tele.: ‘‘ Equestrian Cannon, London.” 


“s PULVERIZING SPECIALISTS * 


FOR FORTY YEARS. 
BULK SAMPLES 

















pulverized in eur London 
Demonstration Plant, 


8727 


“EVERYTHING FOR SAFETY EVERYWHERE” 


OXYGEN BREATHING APPARATUS 


for work in poisonous atmospheres. 


SMOKE HELMETS for Ships, Oil Tankers, etc. 
To Board of Trade requirements. 


GAS MASKS for use in. known poisons. 
DUST RESPIRATORS. 
SAFETY GOGGLES and GLOVES. 
PROTECTIVE CLOTHING. FIRST-AID APPLIANCES. 
FIRE EXTINGUISHERS, Etc., Etc. 


SIEBE, GORMAN @ CO., 











LTD. 


|“Neptune” Works and 187, Westminster Bridge Road, London, S.E1. 


Telegrams: “SIEBE LAMB, LONDON.” 4219 Telephone No.;: WATERLOO 6071 (3 lines) 











REFRIGERATING 
MACHINERY 


CONTINUOUS SERVICE 
AND ADVERSE HEAT 
CONDITIONS. 


SEAGERS L"™. 


DARTFORD. 


Sengdlen Brothers 


REVOI.VING or 
STATIONARY PANS. 
PERFORATED or 
SOLID BOTTOMS 
Over ar Underdriven 


Mixers | 


AND 


Edge Runner Grinding Mill: 


of all kinds for all purposes 
ye”. 


to drive by Belt or 

















td, BELPER, 
7 


combined with 
Steam, Oil 
or 
Petrol Engine 
or 
Blectric Motor. 


056 











JUNE 25, 1937.] 


ENGINEERING. 


[SUPPLEMENT page XXIXx] 


61 





Wanted, Mechanical Engin- 


EER for n Engineering Works in 
India, about 30 years of age and with B.Sc. degree. 
Applicants must have special knowledge of ueny 
machine shop production methods coupled wit 
business, office routine and drawing office experience. 
Experience in the production of Railway Points and 
crossings an advantage. Good salary, with pro- 
vident fund, free es and generous Jeave.— 
Apply, by letter, with copies of testimonials, stating 
age and whether or single to “ SWITCH,” 
c/o ABBOTTS, 32, Eastcheap, London, E.C.3. es 





Reauired for Large Ironworks 
in India, ENGINEERING ASSISTANT 
having good technical training with works and 
Drawing - Office experience. Preference given to 
applicants well grounded in general engineering and 
foundry estimating work and accustomed to handling 
technical correspondence. Five years agreement 
subject to renewal; salary Rs. 600 to Rs. 750 per 
month according to experience. Free unfurnished 
quarters ; free e out and home. Generous 
provident fund.—Apply by letter with copies of testi- 
monials stating age to ‘“‘ENGINEER,” c/o W. 

ABBOTT, LTD., 32, Eastcheap, London, E.Cc, — _ 





7oung Production Engineers |... 
REQUIRED for Progress Department, appli- 
tating should = Rolling Stock experience.— Apply 
stating age, jence and salary required, EM- 
PLOYMENT 0 — THE ENGLISH ELEC- 
TRIC, LTD., B 765 





A Ssistant Engineers Required 
by large Oil Compare. for service in 

and elsewhere. Age 22 to 28, unmarried. Univer- 

sity di or equivalent qualification and some 
puecthenl ox in mechanical works 

essential. from £450 per annum.—Write, 

BOX “ B.R.,” c/o 95, Bishopegate, London, E.C. 0.2. | § 





. . ’ © 
A ssistant Engineers Required 

by Manufacturers specializing in Heating, 
Ventilating and Air-conditioning. Young men of 
good education and address, preferably public school 
with degree in Engineering and some workshop 
experience should apply by I letter giving particulars 
of education, experience and salary required to 
B 783, Offices of ENGINEERING. Positions offer 
excellent prospects to suitable candidates. 





Exginecring Assistant age 
about 30, unmarried, REQUIRED FOR 
INDIA. Only applicants with first class oil engine 
overhauls test bed and erection experience need 
apply. State fully particulars, age, education, 
training and experience.—Write, BOX ZU784, c/o 
Deacon’s Advertising Agency, 5, St. Mary Axe, 
London, E.C.3. B 796 


Pagineer Required with 
an knowledge 
firm of electro-chemical engineers, as chief 


p~ - A in their London construction office.— 
Address, B 701, Offices of ENGINEERING. 








Senior Structural Engineer- 

ING DESIGNER used to Competitive Work. 
Able prepare own schemes, designs and quantities. 
Full experience, age and salary required.—Address, 
B 695, Offices of ENGINEERING, 





NE . Coast Firm Wants 

» PRACTICAL ESTIMATING ENGINEER 

accustomed to constructional steelwork and M/C 

slop cost estimating. Give full particulars of 

xperience and salary required.—Write, BOX 

ZX786, c/o DEAcon’s, 5, St. Axe, E.C.3. B 795 
olls 


Royce Ltd., have 
VA 


poe = EXPERIENCED AERO 

ENGINE DESIGN Consideration will also 

be given * "applcations from = of 
e 


Oe to THE 
Dusial cER, ROLLS RO » 
culars 





CHIEF LTD., 
Derby, gi of BR... experience 


and afin —t B 650 
raughtsman, experienced in 


] design of Power Transformer apparatus, for 
Works in Midlands. —Applications to B 624, Offices 
of ENGINEERING. 








i) {‘xperienced Machine Tool 
4 DRAUGHTSMAN REQUIRED. Good 
Salary, prospects and permanency for right man.— 
Address, “ OMEGA,” Wa. Porous & Co., » Glasgow. 

45 





Jue ghtsman accustomed to 


general plant lay out; also one with similar 

and estimating experience. For West of England.— 

+ age, full experience, and salary required to 
700, Offices of ENGINEERING. 





} raughtsman Required with 
up to date knowledge of Ore Mining and 
{ neentzation Plant. Apply giving full particulars 
of experience, age and salary required to FRASER 
‘Ss CHALMERS ENGINEERING WORKS, Erith 
B 807 





Steelworks Draughtsman 

with General Engineering experience wanted. 
~—Apply stating age, capabilities and salary required 
to B 808, Offices of ENGINEERING. 





| raughtsman Wanted, plant 
General Mechanical end. Structural 
Engineering experience. Write stating age, experi- 


hee, and salary .—Address, 
potty req B 691, Offices of 


GQenior and Junior Draughte- 
MEN REQUIRED for the Engine 

ps Apply, stating age, salary and a. 
ri ” THE BRISTOL AEROPLANE CO., LTD., 
FILEON HOUSE, Bristol. Bé 





irst-class 
DRAUGHTSMAN 


Estimating 
REQUIRED for Steel- 
works, Sheffield district. Fully conversant with 
steelworks plant.—Apply, giving full details of 
experience, stating age, wage required and when at 
liberty to B 786, Offices of ENGINEERING. 


TWwo first-class Steelworks 
DRAUGHTSMEN WANTED.—Apply, stat- 
ing experience in full, age and wages required, also 
when at liberty, to B 787, Offices of | ENGINEERING. 
sna spectro nshtat tonsil a is 





[)taughtsman Junior, 
REQUIRED with experience of Electrical 
Welded Steel Tanks.—Reply with full particulars of 
experience and salary required to HACK BRIDGE 
ELECTRIC CONSTRUCTION CO., LTD., Hersham, 
Walton-on-Thames, Surrey. B 649 





Locomotive Dra ughtsma n 
WANTED ey 2g as 

experience and salary re 
ca Stafford. Bt nel 


NALL, LTD., Castle Engine 
Jig and Tool Draughtsmen 

REQUIRED IMMEDIATELY, good re- 
muneration to men having t-class_ experience : 
“OJ/ie,” THE BRISTOL AEROPLANE CO. 
LTD., Filton House. Bristol. B 758 








anted, Draughtsman 
DESIGNER ; first class man with all 

round a in light engineering. Must have 
initiative to take charge of Section, and be re- 
msible for overseeing and checking.—Apply, 

- ting experience, age and salary to B 769, Oitides of 


ENGINEERING. 
Required 





raughtsmen 

IMME EDIATELY by Firm manufacturing all 

classes of radio apparatus, within easy reach of 

ara Rang so yy and adaptability essential— 

es paid to the right men.—Apply in first 

renee givias full particulars of experience and 
salary required to B 784, Offices of ENG NEERING. 


D222 ghtsman for Material 


Handling Project Department, = London.— 
Address, B 767, Ofece of ENGINEERIN' 








raughtsmen for Modern 
Motor Vehicle Engines, Diesel experience 
preferred. SEVERAL SENIORS WANTE Per- 
manent situations for really good men.—Full par- 
ticulars to B 781, Offices of ENGINEERING. 





[[ransformers, Man with good 


knowledge — a 
AS FOREMAN to supervise assemb! Jay Sae 
power transformers—experience of tap changli 
gear ey an advantage but not essen 
qualification. ons eae for suitable applicant. 
—aAddress, B 108 0 of ENGINEERING. 


MBintenance Work in Engin- 
eering Factory. CAPABLE MAN TO TAKE 
CHARGE. Good general experience essential. 
Section comprises Millwrights, Electricians, Car- 
= mmiatel &e. Bg | to _ —— 
Apply ately ng age, ex ence, 

required to Grorons” LUD. (TILLING- 
STEVENS), Victoria Works, Maidstone. B 782 








TO ADVERTISERS UNDER BOX NUMBERS 


[the Proprietors are prepared, 
for the benefit of applicants, to INSERT, 
FREE OF CHARGE, Notices (limited to two lines) 
that vacancies are filled. 








SITUATIONS WANTED. 





Ii you are unable to obtain 
MAN you REQUIRE why not insert an 
— in our 
Column 
This is the quickest way of securing a man 
ing the qualifications you require. 
The cost is 4p, for the first four lines or under, and 
1/- ed line after. Advertisements are accepted up 
-day on Wednesday. 
B.S8c., 


‘ngineer Secretary, 
_4 A.M.Inst.C.E. Ten years’ [ employers. 
Experienced ship management and accounts, factory 
management, marine engineering survey work, 
paration of specifications, etc. DESIRES CHAN 
preferably on management side, shipowners office or 
small engineering wor! Age 43.—Address, B 652, 
Offices of ENGINEERING. 


Mechanical Engineer, B.Sc., 


B.Com.Sc., A.M.I.Mech.E., age 31, SEEKS 
EXECUTIVE APPOINTMENT where works, 
technical, managerial and costing experience can be 
utilised to deal with production and efficiency 4 
lems in works and office administration.—Ad 
B 703, Offices of ENGINEERING, 


[agineering Graduate (25), 
4 B.Sc.(Hons.), Lon., Indian, with some works 
experience, desires employment in India with British 
or Continental manufacturers engaged in or desiring 
to extend export business, would agree to short 
specialised training if necessary.—Write, 

67, Aberdare Gardens, London, N.W.6. 


“ Appointments Open” 














B*: A.M.I.Mech.E., Age 38, 
with first-class practical and technical train- 
ing and experience in Mechanical Engineering, 
SEEKS EXECUTIVE POST where organising 





ability and sales experience will be of value.— 
Address, B 811, Offices of ENGINEERING. 


72 leading firms abroad. 


oun German Engineer (33), 

pecialised in the construction of all types of 

steel buildings, bridges and roofing, seeks ition. 

Used to responsibility. 12 years’ experience in 

Interview preferably in the 

first week of July.— Address, B 801, Offices of 
ENGINEERING. 








WANTED, &c. 


dt ig Speed Steel Scrap 
-. 


S and re yy WANTE 

a STAINLESS and MAGNET SCRAP. Highest 
d. THOMAS OXLEY (1923), ep 
orks, Sheffield. W 628 








red Herbert Ltd. ,Coventry 


Alf PAY BEST PRICES for SECONDHAN 
MACHINE ge in good condition, by first-class 
makers.— Write, wire, or ‘phone and our representa- 
tive will call. ‘Phone 8781 Coventry. ——— 
LATHE, Coventry. 305 


See also Front Page. 








wo New Vertical Economic 
BOILERS, 11 ft. 6 in. by 6 ft. 0 in. 100 Ib. 
working pressure, approximate evaporation 1,800 Ib. 
r hour, ON . K FOR IMMEDIATE DELI- 
VERY. vot COLTMAN’S, Central Boiler 
Works, Loug rough. B 553 


yor Sale or Hire, 16 in. 
0-6-0 STEPHENSON LOCOMOTIVE, wheel- 

base 8 ft. 0 in., centre tyres plain for sharp curves, 
Purchase price £750.—Address, B 794, Offices of 


ENGINEERING. 
j 75()% “Metro - Vick”’ 
A GENERATOR. 6600 - volt 
A.C. motor direct coupled on combivation bedplate 
to 250-volt D.C. generator. Complete with all 
switchgear. LOW PRICE FOR QUICK SALE ON 
SITE.—_NEWMAN, INDUSTRIES LIMITED, 
Yate, BRISTOL 


HEAVY OIL ENGINE, 











lackstone Heavy Oil Engine 

119 B.H.P. at 250 r.p.m., complete with all 

accessory plant. —_ starting. Perfect condition. 
Manufactured 1933. To beseen working at any time. 
Full particulars from CANNERTON BRICK CO., 

LTD., Denny, Stirlingshi re. B 757 





WORK WANTED. 





Matine Engineers with Iron 
and Brass Foundries, Fo Plating, Welding 
one UND RTAKE MEDIUM 

RING WORK.—J. 
DOIG (GRIMSBY) UIMITED, GRIMSBY docks: | I 


M achining, Midland firm 
WANTS WORK. Turning, Boring & Facing 

up to 5’ diameter. Machines of any sort accurately 

built.—Address B 792, Offices of ENGINEERING. 


Forgings and Machined Parts 
in Ferrous and Non-Ferrous Metals. Good 
deliveries, also all D.O. work.—E. H. ADAMS & CO., 

8, Bridlesmith Gate, Nottingham. Telephone $804." 











Firm of Manufacturers 


whose business is seasonal have 200 workers 
and modern factory available for the manufacture 
of any icle from February to July.—Anyone 
interes' please apply in confidence to B 800, 
Offices of ENGINEERING. 


See also Front Page. 











REPRESENTATION. 


Representation Wanted 
reat Britain for Sale 5! Steam Tra: 
Separators, etc., manufactured by a 
firm.—Apply, JEAN MARCK, Herstal, 





in 
. 


um 
B618 








PATENTS. 





PATENTS AND DESIGNS ACTS, 1907 TO 1932. 


otice is Hereby Given that 


eae = LING te 
LIMITED, Gresha\ treet, Lond C.2, 
SEEK LEAVE. > ‘AMEND the SPECIFICATION 
of LETTERS est td No, 273974 granted to 
HERMANN RIESELER for an invention entitled 
* Improvements ane to Fluid Change Speed 


Particulars of oposed amendment were set 
forth in No. eoar of Official Journal (Patents), 
= on June 23rd, 1937. give Notice of © 

y y > pay ve ce ppo- 
sition to t 4 Seving Patents 
No. 19 at THE PATENT 0 eke 25, Southampton 
Buildings, London, W.C.2, thin one calendar 
month ‘i from the date of a. e of the said 
ournal, 


M. F. LINDLEY, 
ne * 


fire fittings in good condition 
24 in. London pattern couplings, six . 
branch pi >. each, six 38 

with coup 
Bournbrook, 


endin a —One Set 
BENDING ROLLS for Plates 10 ft. 
wide, 2? in. thick. rl New.—W HITE 
M.1.Mech. E., Great Bridg 


HERBERT 


MILLING MACHINES 
IN STOCK. 


CINCINNATI NO. 38 PLAIN, single 
pulley drive, rectangular overarm, 
automatic longitudinal, cross and ver- 
tical feeds. 34 in. by 12 in. by 18 in. 
(Good condition) 


LE BLOND NO. 4, cone Leen | drive, 
double back geared, automatic —_ 
dinal, cross and vertical feeds, with 

countershaft, arbor, two arbor supports, 
wy _ and suds pot. 42in. by 12in. 


by 
{Overhauled and in perfect workin, 
order 


ae NO. 5 DUPLEX PLAIN, 

ee ulleydrive to each head, automatic 
ional dinal feed, with countershaft, 
pump, taking and fittings. (New) 


VAN NORMAN NO. 3, DUPLE 
UNIVERSAL, — pulley dri — with 
dividing heads, swivel vice, 80 

12 in. by 19in, (Good condition 


REED-PRENTICE NO. 4B VERTI- 
CAL, cone pulley, back geared, auto- 
matic longitudinal feed, sliding head, 
with friction countershaft, clampi 

plate. 28 in. by 14in. by 19in. ( =| 


JACKSON NO. 6 DUPLEX DIE- 

SINKER, cone pulley drive, with 

countershaft, 40 in. by 13 in. by 21} in. 
(Reconditioned and guaranteed) £550 


lengths 
ings, 258. each—BOXFOLDIA, LTD. 
irmingha: B 778 





HOUSH, 





£395 


1200 Machine Tools in Stock; a wide is also 
available at our London Showrooms, 70, Vauxhall 
Bridge Road, 8.W.1. 


Copy of “The Machine Tool Buyer’s Guide” o: 
request. 


ALFRED HERBERT LTD., COVENTRY 


Telephone 


Pp! Telegrams : 
Coventry 8781 ino lines), “* Lathe, Coventry.” 





anted, Firm to Finance, 

form company to Manufacture and exploit 
on Pag or otherw Patents 432228, 2029040, 
786395, 44961, 33895 relating to Infinitely Variable 
Mechanism, for a Air oes llers, 
Vehicles, Machine Tools, etc.”—W. eee b' 
Peel Goove, Longsight, Manchester. 793 





See also Front Page. 








PATENTS FOR SALE. 





HEAT TRANSMISSION. 


[™portant 

waste application for treating Apparatus and 
Boilers. 50 to 80 per cent. more heating surface 
in the same space. Rolling Mills or Boiler works 
needed for its development. Agents desired.— 
Address, B 810, Offices of ENGINEERING. 








PATENT AGENTS. 


Ks". Patent Agency, Ltd. 

KING, Registered Patent Agent) \e 

Advice, Tamibeok, and Consultations free.—1 “4 

p ay Boy Victoria Street, London, E.C.4. "Phone 
ity 











FOR SALE. 





athes.—Surplus to require- 
ments. STEINLE COMBINATION TURRET 
LATHE. 24 in. swing, 6} in. Hollow spindle. Splen- 
did condition. Cheap for quick sale-—WHITE- 





HOUSE, M.I.Mech.E., Great Bridge. B 791 


improvement of | PASS 





FRiction Screw Press, 37 in. between npsights, 
5 in. diam. screw, pressure exerted 110 
Weight 7 tons, 
B 8 = No. 5 Geared Eccentric Power 
Punchi Bay 2 in. stroke, pressure exerted 
80 tons. Weight 8 cwta, 
a -¥ Seeeuts Power Press, adj. stroke up to 
in. rise and fall table. 
AY OR & CHALLEN No. G.D.P. Geared Double 
Action Drawing Press, 8 in. and 4 in, strokes, 
Weight 2 tons, 
R ODES Double Sided Double Crank Power Press, 
44 in, between uprights, 2} in. stroke. Weight 


ns. 
TAYLOR & CHALLEN 335, Double Sided Double 
Geared Power Press, 27 in. between uprights, 
: 2. stroke, pressure exerted 230 tons. Weight 
ns. 
Buss No. 39 Horning and Wiring Press, with 
a ustable table. 
ES No. 17 Double Sided Double Geared 
4 Press, 69 in. between uprights, 2 in, 
stroke, pressure exerted 500 tons. Weight 26} tons, 


D betwe Sided Ungeared Power Press, in, 
— uprights, 2 in. stroke, pressure exerted 
CHAIPION s Scrap Baling Press, belt driven, bales 
pve Action T e Drawing Press, strokes 
8 in. and 4 in, eight 3 tons. 
of Nos. 18, 19,20 and 21 size Presses In stock. 
MA HINE TOOLS. Huge stocks of every. 
description. 
All ee are Reconditioned S our own Works, 
. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSTON 4681-2-3—4—5 (five lines). 
For Sale, etc., comtinued on Page 62. 































[SUPPLEMENT page xxx] 








ENGINEERING. 


LJ UNE 25, 1937. 











Enquire about the ‘ DENISON * 

Weighbridge with Equilibrium 

Control. Tape and Ticket Printing 
Mechanism. 


THE 


WEIGHBRIDGE 


@ is renowned for excellence 
in design, workmanship, and 
performance. 


It is constructed in the light 
of a century’s experience 
to give maximum service 
under modern traffic con- 
ditions. 


SAML. DENISON & SON, LTD., Far Hunstet, Leeps, 10 

















Forming Press with eutheel thread 
forming and cutting-off attachments. 


Special machines for the 
manufacture of tubes from 
soft metals and aluminium, 


and casings from aluminium 
and zinc. 

Automatic tube and draw- 
ing presses with cutting 
and thread forming attach- 
ments. Also cutting, 
thread - rolling, seaming 
and edging machines. 








MASCHINENFABRIK HERLAN & CO. 
KARLSRUHE A. RH, GERMANY. 























BIBBY COUPLINGS PROVIDE THE BEST 
RUNNING CONDITIONS FOR EVERY 
CLASS OF DRIVE 





| For Sale continued from Page 61. 


| 


FROM STOCK: 
| HIGH GRADE 


| CAPSTAN & TURRET 
LATHES 


RECONDITIONED AND FULLY GUARANTEED. 


TURRETS 

PITTLER HRA, Turret, cone drive, for bar work, 
with ¢ hasing arm. 

Capacity: 4; In. 
Maximum swing: 24§ in. 

HERBERT No. 9, Turret, all-geared, s.p. dr., 
chuck work, rapid power feeds to saddle. 
Capacity : 3} in. 

Maximum swing: 20 in. 
| LIBBY 18 in. Combination Turret, all-geared, s.p. 
dr., power feeds to turret and cross slide. 
Capacity : 3: in. 

| Maximum swing: 18 in. 

| CINCINNATI-ACME No. 2 Universal Flat Turret, 
all-geared motor drive. 

Capacity : 3} in. 
Swing: 20} in. 

SCHEU No. 10-C, 
power feeds to turret. 
Capacity : 2} in. 
Maximum swing: 193 in. 

HERBERT No. 3, Hexagon Turret, all-geared, 8.p. 
dr. 

Capacity : 2{ in. 
Maximum swing: 16 in. 

WARNER & SWASEY No. 2-A, Universal Turret, 
all-geared, s.p. dr., for bar and chuck work. 
Capacity : 2} in. 


for 


flat Turret, all-geared, 
For bar work. 


sp. dr., 


Maximum swing: 20} in. 

HERBERT No. 1 Turret, all-geared, s.p. dr., for 
har work. 
Capacity : 1§ in. 


Maximum swing: 13 in. 

PRATT & WHITNEY 1} in. by 18 in., cone drive, 
| power feeds to turret and cross slide, for bar work. 
| Capacity: 14 in. 
| Maximum swing : 
| CAPSTANS 
FOSTER No. 7, cone drive, friction geared head, 

power feeds to turret and cross slide. 
Capacity : 3 in. 
Maximum swing: 20 in. 
| WARNER & SWASEY No. 6, cone drive, friction 
geared head, power feeds to turret and cross 
| slide. 
| Capacity : 2} in. 
| 
| 


14 in. 


Maximum swing : 
LOEWE No. 32-ATV, 


20% in. 
cone drive, power feeds. 
Capacity : 2} in. 
| Maximum swing: 21§ in. 
} LOEWE, 32-TII, cone drive, power feeds to turret 
and cross slide. 
Capacity: 2 in. 
Maximum swing: 17} in. 
| paRDONS & OLIVER No. 4}, cone drive, power 
feeds to turret, for bar work. 
Capacity: 1} in. 
Swing bed: 17} in. 
MILLHOLLAND No. 4, all-geared, tex-rope motor 
drive, power feeds to turret. 
Capacity : 1§ in. 
Maximum swing: 18} in. 
| WARNER & SWASBY No. 4, cone drive, friction 
geared head, power feeds to turret. 
Capacity : 14 in. 
Maximum swing: 16 in. 

FOSTER No. 3, all geared (motor), power feeds to 
turret and cross slide, for bar work, with collet 
chuck. 

Capacity: 1, in. 
Maximum swing: 20 in. 
| AND VARIOUS OTHERS OF FIRST-CLASS 
MAKE 
Our Reconditioned Machines are suitable for 
accurate work, and guaranteed to be in per- 
fect working order and condition. 


SEND US YOUR ENQUIRIES, 


7, JUXON STREET 


| WILLOWS, 23, Moorgate, E.C.2. 


Railway Wagons 


OF ALL TYPES 
WHEELS, IRONWORK, CASTINGS. 


HURST, NELSON & Co., Lp. 
SHEFFIELD ee 


THOS. W. WARD LIMITED. 


1936-MAKE “‘PRIESTMAN” PETROL/PARAF- 
FIN “CU B ” EXCAVATOR, — Skimmer and 
Trencher Equipments; sale or 

1935-MAKE “ RAPIER” 421 DIES SEL EXCAVA- 
TOR, with Skimmer Equipment. 

No. 4 “ RUSTON-BUCYRUS ” PETROL/PARAF- 
FIN EXCAVATOR, with Trencher Equipment. 
Three MARINE BOILERS, 16 ft. 2 in. by 11 ft. 6 in., 

200 Ibs. w.p. 
Two LANCS. BOILERS, 30 ft. by 8 ft., 150 Ibs. w.p. 
NEW 0.T. self-colour CISTERNS, 4 ft. by 4 ft. is 
4 ft., 400 galls. 
Write for “ Albion ” Catalogu 
"Grams, Forward, Sheffield ; "Phone 23001 (12 lines 
ALBION WORKS, SHEFFIELD. 


600 


Bement J Niles 24 in. centre. 


36 in. ALL GEARED HEAD. 
STRAIGHT BED 8.8. & S.C. LATHE; admits 
27 ft. 0 in. between centres; 2 saddles. INSPEC- 
TION BY APPOINTMENT. AT GLASGOW. 


LODGE & SHIPLEY 12 in. centre by 
ALL GEARED HEAD 8.8. & 8.C. 
BED LATHE; selective head type; 
13 ft. 6 in, between centres, 


LONDON 











20 ft. O in. 
STRAIGHT 
admits 


DEAN SMITH & GRACE 8} in. by 12 ft. 0 in. 
STRAIGHT BED 8.8. & S.C. LATHE ; ; admits 
7 ft. 6 in. between centres. THREE AVAIL- 
ABLE. REBUILT. 


CLEVELAND 1} in. MODEL “A” AUTOMATIC, 
with oval tray and countershaft. 


CLEVELAND j in. MODEL “A” AUTOMATIC 
with oval tray and countershaft. REBUILT. 


KENDALL & GENT 1} in. capacity BOLT SCREW- 
ING MACHINE. REBUILT. 


RECORD SCREWING MACHINE; with Landis 
type head ; size B.A.1; capacity up to 1 in. bolts, 


AMERICAN TOOLWORKS 4 ft. 6 in. RADIAL 
DRILLING and TAPPING MACHINE; ele- 
a arm; low base; geared feeds; gearbox 
rive. 


Gro. CoHEN Sons & Co. Lip. 


STANNINGLEY, NR. LEEDS. 








BUSINESS FOR SALE. 





elding Business for Sale. 
ELECTRIC AND OXY-ACETYLENE. 
Complete Plants, Mobile Plant, Machine Shop. 
Going Concern. Established 1922. Freehold 
Workshop and House. Kent. £4000 inclusive.— 
Address, 9064, Offices of ENGINEERING. 








BUSINESS PREMISES FOR 
DISPOSAL. 


‘outhwark, 5,000 sq. ft., main 

rd., just over Blackfriars Bridge, ATTRAC- 

TIVE, SUBSTANTIAL MULTI-STOREY BLDG. 

IN GOOD REPAIR. Fitted Offices, Crane, Lift. 

All services. £300 p.a. excl—CHAMBERLAIN AnD 

Metro: a 
‘ 











TO LET. 





orks Premises to Let, 





(OFF 79, LAMBETH ROAD), 
LONDON, S.E.11 


80 AG MACHINE TOOLS Ltd. 
| 


LAMBETH, 


Phone : 
RELiance 3373/5 


‘Grams : 





| NORTH 


“ Sotoolsag.” 


HARLESDEN, 3500 sq. ft., 

ACTON, 4000 sq. ft., £200 
BEESTON NOTTS, 8000 sq. ft., £200 p.a.— 
Address, B 754, Offices of ENGINEERING, 




















ELECTRIC 
PULLEY BLOCK 
HOISTS 


The breakdown of one of 
your hoists might seri- 
ously hamper a part of 
your works. It is essen- 
tial that any lifting 
tackle you have should 
be worthy of your com- 
plete trust. For this 
reason reliability is the 

















OVER 40,000,000 H.P. FITTED 


first aim in Matterson Hoists. There 
are other important factors too, and we 
should be delighted to discuss them with 
you. 


MATTERSON LTD. 
Shawclough, ROCHDALE 


Telephone : 4194 










Apply to the makers for particulars 


THE WELLMAN BIBBY Co. Ltd., Victoria Station House, 
London, S.W.1. 






8908 i | 
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|" TANKS 

| GALVANISING & CONSTRUCTIONAL IRONWORK 
+ JOSEPH ASH AND SON, LIMITED, 
— Rea Street south, BiRMING HAM, P.D.5.. 9027 





FURNACES AND BURNERS FOR 
ALL INDUSTRIAL PURPOSES 


‘Il MANCHESTER FURNACES 1934) Ltd. 


x Globe Works 
| ASHTON NEW ROAD, MANCHESTER, I. 

















JOHN THOMPSON 


(WOLVERHAMPTON), LTD., 
WOLVERHAMPTON, ENG. 


MONTHLY STOCK 


LIST OF BOILERS 
JUNE 1937 




















“JOHN THOMPSON” DISH-ENDED 
LANCASHIRE BOILERS 


Here is the most practical and economical Size 


+ 
type of floor for factory construction: The and econ omical eee Length pa Despatch 


precast units are supplied in sizes ready to lay; sees 3 
they are easily and quickly fixed, and the under- 7544(C) 9°3"*30° 160lbs. Immediately 
sides when whitened not only provide valuable 7265 8’6"30’ 200 Ibs. * 


light-reflection, but form a most attractive Factory construction 7573 (C) 8'6"*30’ 180 Ibs. 


soffite. Write for our Truscon Precast Floor a ; 
book and details of our Service, to:— 1574 8’6”30’ 160 Ibs. - 


TRUSCON FLOORS : HORSEFERRY HOUSE : WESTMINSTER : LONDON : S.W.1. 7564(C) 7°6"*30’ 180 lbs. . 


Telephone: Victorta 9387 (12 lines). 





for speedy 





“JOHN THOMPSON” DISH-ENDED 
CORNISH BOILERS 

7558 (C) 6’6"*24’ 150lbs. Immediately 

7559 (C) 6’0"*20’ 150 lbs. o 

7459 (C) 5’6”<18’ 150 Ibs. - 

6443 (C) 4°0"10’ 120 Ibs. ” 


SUPER ECONOMIC DRY-BACK 
BOILERS 
(Patent No. 429383) 

7540 8’ 0” 11’6" 160 lbs. Immediately 








“JOHN THOMPSON”’ VERTICAL 
ECONOMIC BOILERS 


7235 6’0"*13’ 120lbs. Immediately 


























The Bush Radio Factory, Chiswiek. Architect: W. E. TRENT, F.R.I.B.A. Consulting Engineer : D. DIXON HURST, A.M.1.Struct.E. @ 4-233 


PECKETT'S 
LOCOMOTIVES 


or aL SIZES AND GAUGES 














PARTICULARS ON APPLICATION. 


E C # ETT & SO NS Loo. Telegraphic Address : “ PECKETT, BRiSTOL.” 
BRISTOL = London Representatioes: FERGUSON & PALMER, 9, Vietoria St., Westminster, $.W.1, 
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CENTRIFUGAL PUMPS 





40 years’ experience of pump construction, remarkable for 
high efficiency and moderate cost. 








Centrifugal We are always ready to advise on any pumping problem 


| We illustrate HSC one of our HS range, the outcome of 
| bol 
oven Get into touch with us or write for list 1865 





THE PULSOMETER ENGINEERING CO LTD 


[Dulsometer- 


Nine Elms lronworks 


READING 





39 Victoria Street 


LONDON, swi 


TRADE MARK 
TRADE MARK 

















FOR THE 


MORE HIGHLY STRESSED PARTS 


To meet the general desire for light alloy castings capable of withstanding 
higher stresses than hitherto, we have, after extensive research produced an 
improved form of ALPAX which retains the well proved corrosion resistance 
and unique foundry properties of pure ALPAX. 

The new form, known as ALPAX ALPHA, in the as cast condition, is con- 
verted by a low temperature heat treatment to ALPAX BETA (A.M. Spec. 
D.T.D. 240) or by a full heat treatment to ALPAX GAMMA (A.M. Spec. 


ae cHTALLOY 


LIM | TED 


Founders & Engineers 


TEMPERED eee ALPAX WORKS, Si. Leonard’s Road, Willesden Junction, LONDON, N.W.10 
Telegrams : “ Lytalloys-Phone-London"” 


DTD 240 DTD 245 Telephone z: Willesden 3460-1-2 




















ALL TYPES ee ~ TEs 
AND SIZES Ss iia OVERHEAD CRANE 
MOBILE CRANES 


ELECTR OLE imeem LOCO CRANES ETC.ALS 
TT] GEORGE RUSSELL & CO., LTD., | |ijiillliacineaders 


STEAM o* HAND Sil yt + i ae at PE a 


“Phone: Motherwell 4. 








‘-ESSLINGEN 


CO, Recovery Plants 
Dry Ice Plants 


up to any capacity on the appreved Esslingen system. 
Quality and Cost of Production guaranteed. 
London Office : 


.Lloyd & Ross, Engineers & Dry Ice Specialists, 
Imrie House, 33-36, King William Street, London, E.C.4. 
Tels.: Mansion House 9143/4: 


MASCHINENFABRIK ESSLINGEN 
ESSLINGEN AN. 


8649 
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